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Abstract—In this paper, aim at the characteristics of multi- objective multi-constrained and difficult to solve of the three- dimensional container-packing problem, we propose to solve the problem with improved differential evolution (IDE) algorithm. By overloading the evolutionary operation of differential evolution algorithm that we can deal with discrete optimization problems effectively. Define the adaptive crossover-factor and stagnation variation mechanism to prevent premature stagnation of the algorithm, and improve the population diversity. Simulation results show that the IDE algorithm can excellently solve the three-dimensional container-packing problem.
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Application of CCCT in the BPR of Container Terminal
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Abstract: To develop the production capability and decrease the cost of container terminal is the goal of port enterprises Business Processing Rebuilding (BPR). It is even the important project of studying to every port in the world. This paper shows the innovation approach, which integrated IT technology such as Computing, Communication and Controlling (CCCT), in the BPR of container terminal production. The key content of BPR is to equip the mobile computer linked with the MIS of terminal production system on the RTG or Bridge Crane. The data communication technology, Wireless Local Area Net (WLAN), and Global Position System (GPS) technology are playing the important rule in this rebuilding program.  The throughout of container in the terminal is up 4% and the operating cost is down 14.78, which is compare to last year, after to accomplish this BPR of container terminal production system.
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Abstract—Crossover is the most important step in genetic algorithm, which passes on good genes of the parents to the next generation. However, the crossover operator can’t ensure the offspring finding the globally optimum because of its blind search. A weighted crossover operator is proposed to overcome the disadvantages. Weighted values are calculated according to the adaptive values of the parents. One offspring is generated through the weighted crossover operator. On this basis, an oriented weighted crossover operator is proposed to increase the probability of finding excellent solution genes. The convergence of the genetic algorithm based on this crossover operator is proved. Experiments show that the genetic algorithm based on this operator has a good performance in searching optimum. 
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Abstract— A robust fuzzy logic based control system, combined with Kalman filter is proposed to control the speed of sensorless permanent magnet synchronous motor (PMSM) drive system in this paper. A novel speed controller is designed using the concept of fuzzy logic, which ensures robust speed control against parameter variations. Sensorless control of   PMSM servo drive is implemented using the Kalman filter and the non linear model of the motor has been linearized on the basis of field orientation principle. Simulations have been carried out to validate the effectiveness of the proposed controller in enhancing robustness and adequate performance in the face of uncertainties.

Keywords-Fuzzy logic; permanent magnet synchronous moto; Kalman filter

Complex multi-products dynamic scheduling algorithm

with sequence-dependent setup times

Zhiqiang Xie1, 2, Lan Lan1, Lei Zhao1 and Jing Yang2 

1. College of Computer Science and Technology, Harbin University of Science and Technology, Harbin, China

2. College of Computer Science and Technology, Harbin Engineering University, Harbin, China 

xzq0111@tom.com 

Abstract—The problem of considering the setup times in scheduling with non-sequence constraint between operations has been researched, but there are no researches on the problem of considering the setup times in processing and assembly integrated scheduling of complex multi-product dynamic scheduling with sequence constraint between operations. So, a complex multi-product dynamic scheduling algorithm is proposed, considering sequence-dependent setup times. The algorithm constructs the virtual manufacturing tree in the way of root alignment and converts the complex multi-product dynamic scheduling problem to the complex single product scheduling problem. After the scheduling sequence of operations is determined, the starting time of each operation is determined by dynamically inserting setup time once. As the proposed algorithm avoids several movements of the scheduled operation when the setup time is inserted, the time complexity is sharply reduced. Theoretical analysis and examples show that the proposed algorithm not only can solve the complex multi-product dynamic scheduling problem with sequence-dependent setup times, but also is simple and practical.
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Abstract—In order to optimize the processing of complex multi-product flexible scheduling, a simplified method which converts complex multi-product into a virtual single-product is adopted. The complex multi-product flexible scheduling problem is transformed into the virtual single-product flexible scheduling problem. Aiming at the virtual single-product flexible scheduling problem, an integrated algorithm is proposed. This algorithm firstly adopts the allied critical method to confirm the scheduling sequence of operations. Then each operation is simulation processed by the sequencing algorithm on a set of capable machines. Calculate the virtual completion time of this operation and choose the machine which has the minimum virtual completion time. The routing sub-problem and sequencing sub-problem are solved at the same time by the proposed algorithm. Experiment shows that the proposed algorithm can solve complex multi-product flexible scheduling problem with constraint between jobs, it also can solve simple multi-product flexible job-shop scheduling problem with non-restraint between jobs and obtain satisfying result. 
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Abstract—The control algorithm on coordination behavior of a flocking system consists of three components; they are collision avoidance, cohesion and alignment. The three components are realized by application of interactions between the agents in the system as well as guidance of the environment. To achieve better coordination through interactions between agents, the concept of fuzzy neighborhood is introduced in this paper. And the fuzzy grading is utilized to describe it. For agent , the intensities of neighborhood, characterized by numbers in the range of 0-1, vary with the distances between the other agents and agent . The smaller the distance, the larger the intensity and its value tends closer to 1; the larger the distance, the weaker the intensity and its value tends closer to 0. By this method, interactions and coordination between agents have been built to obtain the ultimate coordination of the flocking system.
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Abstract—In order to achieve seamless handover for real-time applications in the IP Multimedia Subsystem (IMS) of the next-generation network, a multi-protocol combined handover mechanism is proposed. In this work, we combine SIP (Session Initiation Protocol), FMIP (Fast Mobile IPv6 Protocol) and MIH (Media Independent Handover) protocols by cross-layer design and optimize these protocols’ signaling flows to improve vertical handover performance. Theoretical analysis and simulation result illustrate that our proposed mechanism is better than the original SIP and MIH combination handover mechanism in service interrupt time and packets loss aspects.
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Abstract—The electrohydraulic servo system of a certain type of mines weeping plough is a complex and nonlinear system. It is difficult to construct its accurate model by first principle method and to achieve satisfactory control performance by traditional PID controller. In this paper, the radial basis function neural network with orthogonal least square learning algorithm is used to model the electrohydraulic system and the neural network based direct inverse is adopted to control the system. The experimental results and comparisons with other techniques clearly show the validity of the proposed methods.
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Abstract—In view of the degree of the information is not high, the formation of the various parts as a system of "information islands" and other issues in printing and dyeing industry, this paper studied a control system for rotary screen printing machine multi-axis coordinated motion control as the core based on CAN bus, to enhance the multi-axis synergistic motion accuracy as the goal. A study from the following aspects, the inspect method of real time synchronization control, the position synchronization arithmetic of rotary screens, to improve motion control accuracy of the synchronization between network nodes, as well as, Multi-axis coordinated motion control algorithm  ,and realized absolute position synchronization between the rotary screen, as compared with other similar systems with a high accuracy, high reliability and low failure rate and long service life and so on. In practical applications, and to effectively improve the accuracy of the printing and production, the whole operation smooth and reliable, has received satisfactory control effect.

Keywords- CAN bus; rotary screen printing machine; multi-axis synchronization; accuracy; motion control
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Abstract—The issue of PID controllers designing for a typical class of networked cascade control systems with constant network-induced delays is addressed. Cascade control system, wherein the control loops are closed via a real-time network, is called a networked cascade control system(NCCS for short). The system configuration for a typical class of NCCSs is analyzed, and the locations of the network-induced delays are pointed out. With the primary and secondary processes given as first order plus time delay (FOPTD), as well as the desired closed-loop responses, the PID tuning parameters of the primary and secondary controllers are proposed in form of expressions by approximating pure delays with first order Páde expression. Based on MATLAB/Simulink and TrueTime toolbox, both of simulation results and computational results of control performance indices for the NCCS explicitly indicate the superiority of the proposed approach to improve the system performance.

Keywords- networked cascade control system, network-induced delay, PID, performance index, TrueTime
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Abstract—A fault diagnosis method based on information entropy fusion of motor is presented in this paper. Fault feature are extracted though calculating information entropy of collected signal. To improve accuracy of diagnosis, stator current signal, axial vibration signal and radial vibration signal are collected. Based on these eigenvalue of each signal type, primary conclusion is obtained using Neural network. The Dempster combination rule is used to realize information fusion to achieve finally conclusion. The result of experiment shows that information entropy acts well as fault feature and when using multi sensor signal, the reliability of the fault diagnosis method is more accurate and certainty. As a result, the proposed method can improve the accuracy and reliability of fault diagnosis remarkably.

Keywords-fault diagnosis; induction motor; information entropy; fusion
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Liu Qian, Bian Xue-liang

School of Mechanical Engineering

Hebei University of Technology

Tianjin City, China

liuqian@hebut.edu.cn

Abstract—The structures approximation analysis technology is studied based on neural network. The back-propagation neural network model corresponding to the size parameters of the hydraulic press’ crossbeam and its displacement or stress is generated to replace the original finite element model in this paper. Using the saturated multi-level table of orthogonal arrays to choose the trained samples could make the neural network has extensive representations. In order to search the minimization of the crossbeam’s volume and displacement, the Pareto GA is used and the detailed technique is described. The optimization result is satisfactory, which shows the combination of the neural network and Pareto GA provides a new scientism method on solving the complex solid structures’ multi-objective optimization.
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Abstract—During to the non derivability for triangle wave reference trajectory, whose high-frequency harmonics will stimulate the resonant modes in the high-frequency voice coil motor (VCM), the traditional speed and acceleration feed forwards can not be achieved. In this paper, the triangle wave was Fourier transformed to get its Fourier series composed of several sine functions, which are high order differential. After derivation calculus to the sum function of the series, the first and second order derivatives of the sum function were obtained. By making the inverse Fourier transform to the derivatives of sum function, the first and second order differential of the triangle wave were obtained and the speed and acceleration feed forwards under triangle wave reference were achieved. In the feedback controller, an incomplete differential PID-like neural network controller was introduced and improved. The dynamic recurrent neural network (DRNN) was used to real-timely identify the system’s Jacobian information. The feedback controller was used to compensate the approximation error in the feedforward and suppress the high frequency harmonic components in order to stabilize the systems and eliminate the residual error. The simulation results show that the system is of small steady-state error and high positioning accuracy, and the system requirements are also met under high-frequency inputs.
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Real-time Satellite Signature Suppression Shield Attitude Planning Based on Improved Adaptive Genetic Algorithm
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Abstract—This paper explores the satellite shield attitude planning for low observable satellites equipped with signature suppression shields. The on-orbit satellite’s operational effectiveness and survivability are coupled with its radar cross section (RCS) and laser cross section (LCS) in threat directions, which are determined by the shield’s attitude. This paper presents a real-time satellite shield attitude planning algorithm (RSSAPA), which aims to reduce the satellite’s RCS and LCS in threat directions by limited satellite shield attitude control in real-time. The algorithm establishes a new mathematical model based on satellite orbit, threat distribution and earth curvature directly, and develops an improved adaptive genetic algorithm (IAGA) with novel crossover and mutation strategies, to reduce the computational complexity and ensure the real-time performance. Also, curved surface pixel method (CSPM) is introduced in RSSAPA to calculate satellite’s RCS, and a refined CSPM is developed to complete the satellite’s LCS calculation at the same time. According to the simulation results, the algorithm is proved to be efficient.
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Abstract—A test method for dynamic imaging of space TDICCD (Time Delay and Integration Charge Coupled Devices) camera was presented in this paper. The test method   adopted the PLL (Phase Locked Loop) technology and CMAC (Cerebella Model Articulation Controller) friction compensation as control strategy. Furthermore, According to this method, a test system for dynamic imaging of space TDICCD camera was designed and implemented. The system simulated the movement of the ground objects relative to the space aerocraft, to validate the capability of image speed match and the dynamic imaging quality of TDICCD camera. The design adopted a precision turntable and a drift turntable to simulate the movement around the earth and the drift motion in different latitude due to the rotation of earth, of the aerocraft. The turntables were drived by permanent magnet torque motor which was powered by PWM (Pulse Width Modulation). The system adopted DSP (Digital Signal Processor) as the control core and reached a very high performance. The experimental results showed that the steady speed error was better than 0.01% and the instantaneous speed error reached 0.0267%. The precision of the test system designed met the requirement for dynamic imaging of TDICCD camera.
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Abstract--In order to reduce the shooting instant error of the naval artillery digital servo system which has large impact torque when naval artillery is shooting, it is necessary to enhance the robustness and the antijamming ability of the naval artillery digital servo system, and a self-regulating grading fuzzy sliding control scheme with interference observer. Firstly, an interference observer was designed to compensate part of the extern interference. Secondly, the grading fuzzy sliding mode control scheme based on the exponent approaching method and fuzzy control method which can have speedy response, strong robustness and reduce the scattering of the sliding mode control was designed. Finally, the self-regulating algorithm of the sliding control according the error change was designed. It can be prove from the simulation experiment that the control scheme can enhance the robustness of the system and reduce the shooting instant error greatly.

Keywords- servo; fuzzy control; digital
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Abstract—In this paper, we describe a method for removing noise from digital images, based on bilateral filter and Gaussian scale mixtures (GSM) in shiftable complex directional pyramid (PDTDFB) domain. Firstly, the noisy image is decomposed into different subbands of frequency and orientation responses using a PDTDFB transform. Secondly, the bilateral filter, which is a nonlinear filter that does spatial averaging without smoothing edges, is applied on the approximation subband. Finally, the distribution of detail subbands of PDTDFB coefficients is modeled with GSM, and the statistical model is then used to obtain the denoised detail coefficients from the noisy image decomposition by Bayes least squares estimator. Extensive experimental results demonstrate that our method can obtain better performances in terms of both subjective and objective evaluations than those state-of-the-art denoising techniques. Especially, the proposed method can preserve edges very well while removing noise.

Keywords- Image denoising, shiftable complex directional pyramid, bilateral filter, Gaussian scale mixtures, Bayes least squares estimator
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Abstract—For the purpose of improving to redundancy of the transmission path, compensating for poor communication quality of wireless communication in harsh industrial environments and partly improving reliability of industrial wireless networked control system (WNCS), the multi-path transmission mechanism based on topology of dual-band and secondary structure is proposed. The topology of dual-band and secondary structure allows use of independent frequency bands to communication on devices and communication controllers. So as to diminish the chance of conflict and the effective use of space capacity to work in parallel. It partly eased real-time problems on wireless communication technology in industrial environment. At the same time, we introduce to DS-UWB in WNCS firstly. The project of PROFIBUS integrated with UWB are designed on the multi-path transmission mechanism based on topology of dual-band and secondary structure. It provides an effective application way of the multi-path transmission mechanism.
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Abstract—In order to improve the tracking and positioning accuracy of theodolite self-stabilization tracking based on mobile platform, the position of object is transformed from platform coordinate system to earth coordinate system by using coordinate axis circumrotation. A method of forecast tracking technique based on mobile platform is presented. The former compound angle is transform from platform coordinate to earth coordinate. The next compound angle is forecasted in earth coordinate, finally the forecast result is transform to the platform coordinate. The stable tracking technique based on mobile platform is realized. This forecast result is compared with direct forecast in platform coordinate. Tracking and positioning accuracy can be enhanced from 5′to 1.5′,which fully prove that this forecast technique is more accurate and propitious to realize stable tracking on mobile platform.
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Abstract-A cloud model-based multiple attribute evaluation method is put forward. The ways of the cloud transformation is used to represent the cloud model of each different attribute. On the base of one-dimension cloud, the multidimensional cloud model of system is confirmed. And then, evaluation value is achieved by calculating the deviation degree of the system cloud gravity center from the ideal cloud gravity center. Finally, this method is applied to evaluate the data link system fighting effectiveness as an example, which provides a new idea for evaluation and decision of multiple attribute object system.
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Abstract: To ensure the normal operation of the urban functions, the telecommunication network is one of the most important parts of support system. Modern urban functions have been changed from single to multiple, and the functions are continuous being optimized. How can we make telecom network construction and development more responsive to changes in today's urban functions become the focus of recent studies. From the perspective of complex adaptive systems theory (CAS), this paper established a telecommunication network complexity adaptive model, and analyzed the adaptive behavior of telecommunication network agents. The research can find out the mechanism that telecommunication networks adapt the needs of urban functions better.
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Abstract—As instrumentation development becomes more miniature and intelligent, the control system is at a very important position. Protein-nucleic acid analytical instrument use capillary electrophoresis technology, which is a rapid developing separate analysis technique in the global industry in the late eighties. The analyzer is based on S3C44B0 and it uses feedback control method for real-timely controlling. Firstly, the operator inputs the data in the host computer software. Then, the sample table and waste plate go to the specified position in accordance with the contents being filled. Finally, the inject sample, electrophoresis, or wash sample perform. In the process, to meet specified requirements the temperature control system, voltage control system and pressure control system are adjusted to the corresponding parameters of the injecting, electrophoresis, or washing operation. This creates an execution environment which the experiment needs. The control system achieves a fully automated operation, avoiding the impact of human factors on the result of experiment and improving the accuracy of the experiment. Protein-nucleic acid analytical instrument can be applied in broad field.

Keywords- protein-nucleic acid analytical instrument; fully automated; real-time feedback control
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Abstract—In this paper, based on analyzing the two existing queue scheduling algorithms WRR and DWRR, an improved scheduling algorithm, called DWRR+, is presented, which is the resolution for the fairness of bandwidth allocation of the WRR algorithm. The ns-2 simulations show that the improved scheduling algorithm not only offers the service of the minimum guaranteed bandwidth but also implements the fair allocation of residual bandwidth. Furthermore, synthesizing the PHB performance requirements of EF, AF and BE in DiffServ, a new two-level scheduling scheme for multi-service networks, called PRI/DWRR+, is designed based on the DWRR+ algorithm. Eventually, in the simulation test of the new scheduling scheme, the PHB parameters are configured according to various service of internet. The simulation results indicate that the new scheduling scheme PRI/DWRR+ can implement Differentiated Services for the business flow with different QOS requirements, so PRI/DWRR+ is completely suitable for DiffServ networks.
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Abstract—the standard GB/T 20438 contains a lot of useful information and guidance for safety improvement regarding the use of safety systems. However, some of the basic concepts and methods for loss of safety qualification are somewhat confusing in domestic. This paper presents the concepts of safety life cycle, risk and safety integrity level, and all that concepts are clarified to avoid misunderstanding about safety –related systems.
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Abstract—Using the features and technology of wireless sensor networks such as distributed and self-organization to build substation temperature monitoring system, which can monitor the temperature of bus bar junction of the high voltage switchgear in substation in real time to prevent fire and other accidents. This system applies ZigBee communication protocol, and uses the CC2430 as RF transceiver. It has the characteristics of low power consumption, low cost, flexible structure and accurate measurement, and it can achieve the long-distance temperature monitoring of the bus bar junction in real time.
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Abstract—The paper develops the map matching algorithm based on GPS/DR integrated positioning system through the determination of error influence area, the choice of matching road section and the modification of positioning information, and then evaluates the reliability of the matching result through the fuzzy comprehensive evaluation. The algorithm is test with the outdoor in-vehicle experiment and has shown good practical value in real-time in-vehicle navigation system.
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Abstract—Based on a cab suspension system of a commercial vehicle, a multi-body dynamic model was built on ADAMS Software for the vibration modal analysis. An Experiment was taken for the verification of the model’s accuracy. Through the energy decoupling theory, the cab suspension system was optimized. By analyzing the optimized parameters, the suspension’s stiffness and position were determined, which gave an encouraging result.

Keywords-cab suspension;vibration modal;energy decoupling; optimization
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Abstract—A multi-body dynamics model of commercial vehicle cab suspension was built with ADAMS through the interactive method. The cab suspension model was simulated with vibration transmission characteristics methods. The model accuracy was testified by comparing with both bench test and road test results. The simulation model was optimized by Sequential Quadratic Programming method, and the stiffness and damping were matched. At last the vibration of cab was reduced greatly and the comfort was improved.

Keywords-cab suspension; transmission characteristics; optimization;SQP
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Abstract—The cooperation of UTCS (Urban Traffic Control System) and UTFGS (Urban Traffic Flow Guidance System) performs an important function at alleviating traffic jam, improving urban traffic environment and advancing the street capacity. Because it’s a complex system, we have to study it with intelligent method. The system framework and agent structure based on CSCW and Multi-Agent are discussed after the relationship of them was analyzed. UTCS agent was taken as an example to introduce the inherent structure and mechanism. The key techniques such as data integration technology, cooperation and share mechanism of information and cooperative control mechanism were discussed. The intelligent collaboration algorithms were put forward, which would realize the intelligent collaboration and optimization of whole control system. The methods presented make the cooperation system of UTCS and UTFGS effectively run.

Keywords- CSCW, Multi-Agent, UTCS, UTFGS, cooperation
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Abstract—As instrumentation development becomes more miniature and intelligent, the control system is at a very important position. Protein-nucleic acid analytical instrument use capillary electrophoresis technology, which is a rapid developing separate analysis technique in the global industry in the late eighties. The analyzer is based on S3C44B0 and it uses feedback control method for real-timely controlling. Firstly, the operator inputs the data in the host computer software. Then, the sample table and waste plate go to the specified position in accordance with the contents being filled. Finally, the inject sample, electrophoresis, or wash sample perform. In the process, to meet specified requirements the temperature control system, voltage control system and pressure control system are adjusted to the corresponding parameters of the injecting, electrophoresis, or washing operation. This creates an execution environment which the experiment needs. The control system achieves a fully automated operation, avoiding the impact of human factors on the result of experiment and improving the accuracy of the experiment. Protein-nucleic acid analytical instrument can be applied in broad field.

Keywords- protein-nucleic acid analytical instrument; fully automated; real-time feedback control

A clonal selection based differential evolution algorithm for double-track railway train schedule optimization

Qin Sheng, Zhou Lei-shan, Yue Yi-xiang

School of Traffic and Transportation

 Beijing Jiaotong University

Beijing, P.R.China

03114023@bjtu.edu.cn, zhouleishan@jtys.bjtu.edu.cn, yueyixiang@163.com

Abstract— the train scheduling is a crucial part of modern railway operation system. The train schedule optimization problem is exceptionally large-scale and hardly solved via the conventional mathematical method. In this paper, the double-track railway train schedule optimization is concerned.  Based on the characteristics of the double-track railway operation system, a novel train schedule optimization model based on clonal selection differential evolution (CSDE) algorithm is proposed. In comparison to the traditional differential evolution method, the modifications include: (1) clonal selec-tion mechanism with an auxiliary pool is introduced to provide the best individuals with more evolution opportunities; (2) an apoptosis process is employed in which worst individuals will be either extinct or regenerated in probability; (3) the population is in a dynamic balance. The novel method contains more control variables and can be converted into ordinary differential evolution problem with specific parameters setting. In a computational instance, the implementing result indicates that the proposed model and algorithm are practical and feasible for double-track train schedule optimization problem.

Keywords-component; train schedule; differetial evolution; imune; clonal selection

The Decision Making Algorithm based on Inverse-Design Method and its Application in the UAV Autonomous Flight Control System Design
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Abstract— For Unmanned Air Vehicles (UAV) to flight autonomously, the decision making system must be developed to replace the remote control by the pilot. To shorten the learning time and increase the real-time response, the inverse-design (ID) method is presented to calculate the control input decision inversely by using the desired output and the predictor-corrector algorithm which uses the proportional-integral predicted initial value to compute the control inputs. In the mission description process, the quasi-uniform B-spline is used to generate the desired output by a succession of control points. The genetic algorithm (GA) is also implemented to compare the computing time and the development complexity with the ID method.  Simulation shows the ID method based on the predictor-corrector algorithm can be validly and efficiency used in the autonomous flight control system decision making of the UAV, and the ID method is preponderant in online computing, development and computing time reducing than the GA. The analysis and ID method presented in this paper will produce a direct benefit in relation to the decision making method and the design of the UAV autonomous flight control system.

Keywords-unmanned air vehicle (UAV); decision making algorithm;autonomous flight; inverse-design method;predictor-corrector algorithm; generic algorithm;real-time; 

Self-organization Theory and Surveillance of Network Anomalous Behaviors 

Zengtang Qu

Department of Information

Liaoning Police Academy

Dalian, China

 e-mail: dlstar@126.com

Ping He

Department of Information

Liaoning Police Academy

Dalian, China

 e-mail: heping2000@163.com 

Abstract—This paper discusses in detail the theory and method of non-trust measurement on network behaviors. It points out that the main problem of exploring an indefinite network’ trust lies in the lack of non-trust measurement on the network. The paper establishes the syndrome of anomalous behaviors based on the non-trust category of the network. At the same time, it also puts forward the non-trust measurement of the network along with non-trust tracing and self-organization of the network.

Keywords- self-organization; network security; Anomalous Behaviors; syndrome; surveillance
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Abstract—This The pellet sintering process is a physical chemistry process, which is pure time-delay and non-linear with more variables and discrete parameters. In order to solve this problem, a new BP algorithm of NN for the temperature identification of sintering shaft furnace is introduced in this paper. BP network is combined with PID control and simulation effects are given with MATLAB. The experiment results show this method can make the temperature of firebox conform the requirement of the control standard and can also improve the output and quality of the products.

Keywords- Neural Networks (NN); BP algorithm; MATLAB; firebox
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Abstract—The reputation of agents in the Multi-Agent System(MAS) has been focused on distributed artificial intelligence domain in recent years. Many efficient and flexible distributed reputation models have been developed. Nevertheless the heterogeneity of agents(including heterogeneous reputation models) becomes one of the obstacles for them to cooperate. Based on the Functional Ontology of Reputation(FORe) and existing reputation systems, a framework is put forward to support interoperation among heterogeneous reputation models in this paper. The elements of the framework, such as rating, recommendation are formally defined. The issues of recommendation report forms, reputation integration, and witness reputation are discussed. Before depicting the agent architecture, we provide a case about how a present reputation model is implemented in the framework. The work will be beneficial to combine heterogeneous reputation models and to integrate applications with different reputation models.

Keywords-multi-agent system, distributed reputation model, interoperation, framework

Slip motor Speed control system based on LPC2136 and Low Cost CMOS Camera
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Abstract—In this paper, designed the slip motor speed control system for packing rubber strip which is used in plastic steel door and window. The system, 32-bit embedded microprocessor LPC2136 as the control core, PWM speed control, velocity feedback from tachogenerator, rubber strip position feedback from the CMOS camera, has proved that CMOS camera’s image quality meets the engineering requirement; Slip motor speed is in the precision of 1 percent in scope of 0 to 1400rpm. Practical application shows that the system is reliable, stable and higher precision of control. The system design provides reference for similar control system and builds the basis for the design of intelligent control system.

Keywords- LPC2136, FPGA, OV6620,PWM, Control System.
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Abstract—This paper considers a new transportation problem: Lane Reservation Problem in Time Constrained Transportation. This kind of problem comes from large sportive events in a city or region where the travel time between sportive villages and stadium should fall in a strict time window. To guarantee the athlete transportation in time, the problem consists in temporarily creating special lanes on roads in the transportation network while minimizing the traffic impact to the daily traffic. The corresponding objective is to minimize the total weighted cost of reserved lanes. In this paper, we construct a new integer linear programming model for the problem, which describes the problem more accurately. Because the complexity of the problem, we propose an efficient tabu search heuristic to obtain near optimal solutions and compare it with the solutions obtained by the heuristic proposed in [1]. Computational results show that average gap between solutions obtained with the proposed tabu search heuristic and by a software package (Cplex) is less than 5.71% for large size instances, and the average computational time of solutions proposed by the heuristic is less than 39.414 second.

Keywords - Tabu search Heuristic; Lane reservation; Time constrained transportation

Performance Analysis and Comparison of FXLMS and FULMS Algorithm for Active Structure Vibration Control
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Abstract—Taking the piezoelectric beam as research object, filtered-U least mean square (FULMS) control algorithm for feed-forward adaptive control is analyzed and compared with filtered-x least mean square (FXLMS) feed-forward control algorithm, which can solve the problem that the vibration feedback may affect the measuring of the reference signal in FXLMS. By introducing FXLMS and FULMS control algorithm, this paper gives the controller design structure, while structure modal analysis to determine the optimal placement of piezoelectric sensors and actuators and model parameter identification for the controlled structure are done. Then the active vibration control experimental platform is established to verify the effectiveness of FULMS control scheme as well as FXLMS control scheme. Meanwhile the experimental results of FXLMS and FULMS are compared. The performance comparison shows that the FULMS adaptive vibration controller has a better control performance, with more rapid convergence than FXLMS controller.

Keywords-Adaptive Control; Active Vibration Control; Piezoelectric Structure; FULMS Algorithm; Performance Analysis and Comparison;
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Abstract—A facial expression recognition method based on the fuzzy information fusion of the local features is proposed. Each original image is divided into many sub-images and all training sub-images from the same position construct a new training subset. The traditional PCA (principal component analysis) operates directly on a set of new training subsets respectively and a set of projection sub-spaces can be obtained. The local sub-feature of an unknown face can be extracted by projecting each sub-image onto the corresponding sub-space. According to these local sub-features, the membership grades of the test sub-images to the training sub-images can be determined. The identity of an unknown facial expression image is determined by the fuzzy fusion which aggregates the local sub-features. The experiments on JAFFE database show the effectiveness of the proposed method.

Keywords-facial expression recognition; principal component analysis (PCA); fusion; local feature region

A simulation method on Fault Diagnosis : Grounding Grids

Fusheng Wang, Taiyuan Normal University

Department of Mathematics 

Taiyuan, 030012, Shanxi, P.R. China 

e-mail: fswang2005@163.com

Chuanlong Wang, Taiyuan Normal University

Department of Mathematics 

Taiyuan, 030012, Shanxi, P.R. China 

e-mail: wcl@tysy.net

Abstract—The grounding system is made of steel in most of developing countries. When the steel is eroded, it is a potential problem and very dangerous to the power system. So, the fault diagnosis on grounding grids is of great economic value for the safety operation in electric power system. In this paper, a simulation computation method is presented by means of a nonlinear model. Via this method, the real status of the grounding grids can be imitated. A lot of numerical tests show that the method proposed is feasible, and have positive guidance to the fault diagnosis of grounding grids.

Keywords-fault diagnosis, grounding grids, nonlinear model, nonlinear programming, simulation computation.  

Design and Simulation of Fuzzy Self-Adjusting PID Controller 

of the Electrohydraulic Servo System

Xiaohong Yang

Dept.of Mechanical Engineering

North China Electric Power University

Baoding, China

Yangxh_ncepu@sina.com

Fan Yang

College of Mechanic and Electric Engineering

Agricultural University of Hebei

Baoding, China

Liush_hebau@sina.com  

Abstract - A fuzzy self-adjusting PID (proportional integral differential) controller of the electrohydraulic servo system is designed and simulated. The controller applies the fuzzy reasoning algorithm into the traditional PID control. The controller can modify the PID factors and some parameters of the electrohydraulic servo system dynamically based on the running condition. The controller is simulated with “Simulink” of Matlab. The simulation test shows that the controller can select the proper parameters dynamically as the input displacement and loads be changed. It can improve the control effects of the electrohydraulic servo system under nonlinear and time-variation condition.

Index Terms - Fuzzy control; proportional integral differential; self-adjusting; Simulation
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Abstract - A diagnosis system for pests on fruit trees based on multiple levels imprecise reasoning arithmetic is developed using Visual C++. Object-oriented knowledge expression method is used, which makes it easy to dig and express knowledge and make it efficiently to reason. The mixture of forward and backward reasoning mechanism is used in the system. The rule of depth preference is adopted when searching objects. Multiple media technology such as sound, picture, and video is used in the system, which makes the system easy to use.

Index Terms - Artificial intelligence; object-oriented; knowledge expression; inference engine
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Abstract—Microturbine generator system is one of the most promising distributed generation systems because it is small, efficient and mobile.  When it is running, the high-frequency alternating current of permanent magnet synchronous generator generating must be rectified and inverted into 50Hz AC to meet the user requirements. Normally, the diode rectifier is used. When we need to regulate voltage, the DC/DC converter is applied and the generator current is distorted and the power factor is low. Therefore, PWM rectifier is utilized to regulate voltage and power factor based on power control scheme. In microturbine system, the maximum frequency is 1200Hz and active power is severely impacted by the term of reactive power, so as to make DC link voltage unstable. We use feedforward scheme to automatically compensate for active power changing , so a stable DC link voltage and high power factor can be achieved. The results of simulation and experiment show that the proposed scheme is effective and practicable.

Keywords- microturbine; PWM rectifier; adaptive control; power factor; Lyapunov stability.
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Abstract—In order to explain the phenomena of swarm systems form a synchronization behavior, a simple style of Boid model- Vicsek model is adopted. Vicsek model establish a mathematical model of the swarm agent’s synchronization. The self-organization regulations have been proposed to aim directly at three components: flock centering, direction coincidence, collision avoidance. We attempt to show the reasons why individuals in the natural world can get synchronization, and implement obstacle collision avoidance of the swarm system using artificial coordination fields. The simulation experimental results show that this strategy can achieve swarm-robot’s synchronization, and can avoid collision between the agent and the obstacle.

Keywords- Vicsek model;  synchronization;  swarm robot;  artificial coordinating fields; obstacle collision avoidance 
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Abstract—The continuous casting process is used for the solidification of molten steel into semi-finished shapes. The technology of secondary cooling is extremely important for output of the casting machine and quality of the strand. In the paper, a dynamic control system is presented, including solidification model in the secondary cooling, feedforward control based on continuous temperature measurement in tundish and feedback control based on surface temperature measurement. The mathematical model of solidification process is developed according to the principle of solidification, and the model is verified by measuring billet shell thickness through nail shooting and sulfur printing. Primary water distribution is calculated by solidification model according to procedure parameters. And it is adjusted by the other two control strategies on line. The control system has been applied on some caster and billet quality is obviously improved, indicating that the dynamic control system is better than the conventional open-loop system.

Key words: billet continuous casting; secondary cooling; water model; billet quality
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Abstract – According to a multi-delay dynamic neural group network, the Lyapunov function is constructed firstly to achieve the judgment criteria of global asymptotical stability. Then, the synchronization states are analysized based on the complex coupled network.Through the Lyapunov stability theorem, the multi-delay dependent judgment criteria of synchronization states is presented. Finally, the controller is designed based on this structure. The simulation results demonstrate the effectiveness of this controller.

Index Terms – Multi-delay; neural group network; synchronization; globally asymptotical stability
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Abstract— Clustering documents enable the user to have a good overall view of the information contained in the documents. Most classical clustering algorithms assign each data to exactly one cluster, thus forming a crisp partition of the given data, but fuzzy clustering allows for degrees of membership, to which a data belongs to different clusters. In this system, documents are clustered by using fuzzy c-means (FCM) clustering algorithm. FCM clustering is one of well-know unsupervised clustering techniques. However FCM algorithm requires the user to pre-define the number of clusters and different values of clusters corresponds to different fuzzy partitions. So the validation of clustering result is needed. PBM index and F-measure are used for cluster validity.

Keywords-Fuzzy c-mean algorithm, Clulster Validity, Document Clustering,  PBM index
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Abstract—This paper proposes a new robust adaptive filtering algorithm for stereophonic acoustic echo cancellation in impulsive noise environment. The well-known conventional two channel normalized least mean square (TCNLMS) algorithm performs very poorly when either the input or the desired signal is corrupted by impulsive noise. By employing robust M-estimate technique, a new two channel normalized least mean M-estimate (TCNLMM) algorithm is proposed, which only imposes mild additional computational overhead but achieves improved robustness to impulsive noises over its NLMS counterpart. Experiments are also conducted to verify the efficiency of the new algorithm. 

Keywords-adaptive filter, stereophonic acoustic echo cancellation, robust estimate
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Abstract—This paper considers the problem of robust dynamical order assignment by derivative input feedback of descriptor systems. Descriptor systems provide us a more general description of physical systems, and this description is of great advantage than normal systems. Consequently and undoubtedly, descriptor systems have led us into a virgin land which is full of challenges and opportunities. Because of the specialization of derivative matrix of descriptor systems, some performances could not be realized by proportional feedback, but it could be realized by derivative feedback under some conditions, which implies the superiority of derivative feedback. Finally, an example is given to illustrate the validity of our method.

Keywords- singular systems; derivative feedback control; dynamical order; robust stabilization; Lyapunov equation
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Abstract—The switch contacts and connection terminals of low voltage distribution box can arouse arc fault easily for the bad contact. The arc fault not only can affect the normal power supply, but also can arouse electrical fire probably. In order to check arc fault reliably, the arc voltage signal and arc light intensity signal are separately detected. This technology is the domestic first. Extract input and output line voltage of the distribution box, convert them into frequency signal respectively, and compare them to gain the arc voltage signal. Put the arc voltage signal and arc light intensity signal into the advanced single-chip microcomputer, PIC16F877, to analyze and estimate synthetically. The arc fault on-line detection and warning system not only can check and forecast the electrical fault of  low voltage distribution box, but also can early warn the hidden danger of electrical fire.

Keywords- electric arc; on-line detection and warning system; arc voltage signal; arc light intensity signal; voltage distribution box

Simulation and Experimental Study on Active Vibration Control of Piezoelectric Smart Plate Based on ANSYS
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Abstract—Taking active vibration control of large space structures as the research background, modal and transient analysis is developed in this paper with finite element model of the piezoelectric smart plate constructed. With mode strain and displacement response curve obtained, active vibration suppression for the smart plate system is achieved as comparison of the control performance with simulation and experiment is illustrated. The simulation and experiment results suggest that analyzing the piezoelectric smart plate using ANSYS is practicable while the control method is effective.
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Abstract—In embedded system design, hardware/software (HW/SW) partitioning is the NP–complete problem which searches reasonable composition of hardware and software components which not only satisfies the constraint of hardware but also optimizes the execution time. Blocks derive from the functional specification internally represented as control/data flow graph. In this paper, the model of the embedded system is extended so that resource contentions are taken into account. A GA-based algorithm is proposed on the basic of the model, in which “serial blocks” are calculated by NAP. The algorithm can lead to a more precise design space exploration. Experimental results show that, comparison with exhaustive search method, the algorithm we proposed can be conveniently implemented HW/SW partitioning with resource contentions.  

Keywords-Hardware/software partitioning; Genetic algorithm;  Resource contentions
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Abstract— The problem of designing queue length forecast strategies for bottle-neck junction is considered. The saturation flow and predicted flow achieved through urban road network model and traffic flow prediction model respectively are used as input variables to the queue prediction model based on the Store-and-forward methods to compute the queue length occurring during the green time for phase. Then, a simulation test is presented, of which the results read that the precision of prediction can reach up to 84%, certifying the efficiency of the proposed methods. 

Keywords- urban road network model;Traffic flow prediction model; Store-and-forward based method
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Abstract—Most of the present Car Navigation systems are usually update data off-line, which does not satisfy the high verisimilitude requirements in Navigation Electronic Map applied in vehicle navigation and some advanced driver assistance systems. Based on this problem, this paper presents the Static and Dynamic Incremental Data-Update model for Navigation Electronic Map.  With the resources-saving, this model could improve the update efficiency, provide a high performance-cost-ratio and satisfy the high verisimilitude requirement. 

Keywords- navigation electronic map; incremental updating; data model
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Abstract---This paper develops a new method for minimizing intersection delay based on linear and nonlinear program. On the basis of geometric construction, a new set of formulas are proposed to estimate the steady-and-oversaturation delay. As a dynamic model, it can automatically allocate the green time to obtain the minimal delay. Since the objective function of delay is linear or nonlinear, only the combination of linear and nonlinear program can be applied to random situation. The two objective functions, subject to corresponding constraints, can achieve the best split green ratios by MAT-LAB. The simulation result shows that green splits got by LP combined with NLP can obtain less delay than using fixed green splits.

Keywords-linear and nonlinear; delay; green split; objective function, constraints.
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Abstract—A neural network (NN)-based backstepping adaptive control is proposed for the stabilized platform system of shipborne weapons (SPOSW) with uncertain nonlinear friction torque and load disturbance. First, with the using of NN approximator, an equivalent model is developed. Where the NN is used to estimate the uncertain nonlinear friction torque. Then, based on the equivalent model, address the problem of reconstruction error and disturbance load, an adaptive backstepping control scheme is proposed for the stabilized platform system. Moreover, the analysis of stability can be completed by Lyapunov stability theory, and the convergence rate of the tracking error can be governed by the choice of the control parameter values. Finally, to demonstrate the effectiveness of the proposed control scheme, simulation results are illustrated.

Keywords- Shipborne weapons; Adaptive control; Neural networks; Backstepping control; Lyapunov stability theory.
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Abstract—In this paper, the state-space disturbance observer was successfully applied to servo motors to estimate and compensate for load variation. Furthermore, an auto-tuning procedure was developed accordingly to identify the varied parameters for state-space disturbance observer of the motor. Then, a real-time IP position controller based on identified parameters is designed by neural network for permanent magnet synchronous motor (PMSM) servo system. The neural networks configuration is simple and reasonable, and the weight has definitely physical meaning. It has rapidly adjusting character to realize the real-time control. The simulation results show that the proposed control scheme not only enhances the fast tracking performance, but also increases the robustness of the servo system.

Keywords- disturbance observer; identification; servo system ;self-tuning; neural network

Trace Analysis and Identification on Un-motor Vehicle Driving State in Traffic Accident
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Abstract—the quickly developed bicycle in the un-motor vehicle is taken as example. From the three aspects of the strike vehicle, the no-motor vehicle and the cyclist which micro materials interchanged and the superficial attachment extracted, it provided the basis and the method to recognize the suspicion vehicles. According to the consults of massive correlation data, the accident scene record and participated many illustrative cases, the trace examination and appraisal method were classified and compiled. Mainly from trace aspects of vehicles, this question have been analyzed and expounded. So the reconstruction of accident scene can be done. It provides the method and the mentality to determine the driving state of bike in the traffic accident, enhances the accuracy and the fairness, which make the traffic accident responsibility recognized.

Keywords-traffic accident; driving state; un-motorizing vehicle; trace

RESEARCH OF FAULT-TOLERANT REDUNDANCY AND FAULT DIAGNOSIS TECHNOLOGY BASED ON CAN
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Abstract:

To enhance the reliability of the CAN bus, the relevant research in the CAN design and the Fault Diagnosis of the CAN-bus is carried out. The advantages of the analytical redundancy fault-tolerant control concepts and the hardware redundancy fault-tolerant control concept are effectively integrated and the control area network based on fault-tolerant redundancy technology is designed according to these ideas; an experiment setup is built to perform the Hard Fault detection of three CAN nodes. The experiment results verified that the resistance detection method can detect and locate the fault point of the CAN-bus permanent failure.
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Abstract—This paper proposes a method for application in dynamic route guidance using travel time reliability. The definition and calculation method of Travel time reliability of road section, road path and road network is given in this paper, and three road impedance functions are design for different layer. Based on the road impedance functions and road network model, the reliable dynamic route guidance method (RDRGM) proposed to give the optimal routes, whose objective is not only fast, but is also reliable. The performance of RDRGM is evaluated using simulation data. The experimental results indicate that the proposed RDRGM is satisfactory.

Keywords-dynamic route guidance; travel time reliability; road impedance
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Abstract—The control system of pressure testing machine is uncertainty, nonlinear and it is vulnerable to the impact of load change. In this paper, a new variable universe fuzzy PID control algorithm is introduced to solve the problem of the fuzzy controlling dead zone and the adjustment of PID control algorithm, which is based on the perfect theory of PID controller. Compared with the traditional control algorithms, the simulation results of the test-bed, which is based on MATLAB /Simulink 6.0 show that the new control algorithms has strong adaptability and improve the control precision and the dynamic performance.

Keyword- pressure testing machine; nonlinear system; variable universe fuzzy PID; Matlab/Simulink 6.0
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Abstract—STandard for the Exchange of Product data-compliant Numerical Control (STEP-NC) is a new model of data transfer between CAD/CAM systems and CNC machines. It remedies the shortcomings of ISO 6983 by specifying machining processes rather than machine tool motion, using the object-oriented concept of Workingsteps. STEP-NC is being developed concurrently under two different subcommittees of ISO Technical Committee 184, Industrial automation systems and integration so that two different standards, ISO 14649 Data model for computerized numerical controllers and ISO 10303-238 Application interpreted model for computer numeric controllers are generated, both of which can be represented in 10303-21. In this paper, ISO 14649 NC program in Part21 relative to Example 1 in the ISO 14649-11 is explained in detail so that people can easily understand the object-oriented data model and the advantages of ISO 14649 from the actual example other than abstract and unintelligible theory. Probably, more beginners can get some revelation so that STEP or STEP-NC can get more attention and their development will be faster.

Keywords-component; STEP-NC; computer numerical control;ISO 14649; data model

The Routing Algorithm of Link-disjoint Paths based on Ant Colony System in Ad Hoc Networks
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Abstract—In order to reduce the congestion of Ad Hoc network and increase the speed of routing searching , the link-disjoint paths algorithm based on ant colony optimization is proposed in this paper. The new algorithm introduces the intelligence and positive feedback of ant algorithm to link-disjoint paths algorithm to improve the probability of path optimization, sets the age domain of ant to reduce immersion, and lets the ants search routing parallelly to increase the speed. Besides, in order to reduce the occupancy of network resources, only the ants which carry the final routing data are allowed to return to the source node. The simulation results show that the new algorithm is effective and superior to the original link-disjoint paths algorithm.

Key words-the ant colony algorithm; Ad Hoc network; link-disjoint paths; routing algorithm

Cooperative Time Synchronization Based on Industrial Wireless Networks
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Abstract—According to spatial averaging and not traditional time averaging, cooperative time synchronization supposes a new method for time synchronization in wireless sensor networks. In this work, we present a cooperative time synchronization protocol that uses broadcasting and spatial averaging for the characters of industrial wireless networks. This protocol can dynamically adjust the received rate of the time synchronization messages on time and space, in order to achieve high precision and strong robust. Simulation estimates that the protocol has much better synchronization performance than traditional protocol only using time averaging in multiple-hop networks.

Keywords—industrial wireless sensor networks; time synchronization; cooperation; spatial average
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Abstract- for many firms, embedding global value chain is a requirement to gain continual competitiveness. Different links of GVC may produce different rents. Relational rent created by actors’ collaboration of a link is an important resource of super profits. Relational rent distribution determines the cooperative performance. A distributional control system can assistant participants evaluate cooperative intents, make fair distributional decision. Digging requirement of this given domain, designing concept of distributional system and paying attention to intercultural and inter-organizational apply can help firms embedding GVC improve the ability of gain relational rent and continual competitiveness.

Keywords-rent distribution; GVC; requirement elicitation; stakeholder-driven

Research on Maximum Power Point Tracker Based on Solar Cells Simulator
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Abstract—The output power of solar cells varies with variable temperature, light intensity and loads. In order to solve the shortcomings such as long time and high cost of using solar cells to experiment, this paper successfully uses a DC power supply and a variable resistor to simulate the solar cells output characteristic curve, its feasibility is analyzed theoretically. The basic principle of the maximum power point tracking (MPPT) is described in detail. An improved disturbance method with variable voltage step is introduced, it  inherits the advantages of traditional disturbance voltage method, overcomes the shortcoming of slow response of traditional method, reduces the power loss caused by maximum power point due to continuous disturbance, and realizes the maximum power point tracking for solar cells. The proposed method improves the system's speed and efficiency. The experimental results show that the system can track the maximum power point accurately and quickly.

Keywords-solar cells; maximum power point tracking (MPPT); Cuk converter ; simulator

Single Phase Photovoltaic Grid-connected Inverse Power System Based on DSP

Zhang Housheng, Zhao Yanlei

School of Electrical & Electronic Engineering

Shandong University of Technology

Zibo, Shandong, China

zhseda@163.com

Abstract—As the energy crisis and the pollution are serious, the exploitation of solar has received more and more attentions. The configuration and principle of photovoltaic grid-connected power system are analyzed in detail. The method of maximum power point tracking is designed and the control principle of voltage and current double closed-loop is analyzed in this paper. At the same time an improved phase locked tracking method combined with software and hardware is presented. The experimental results show that the current waveform of grid-connected inverter has the same frequency and phase angle with the grid voltage, the power factor of grid-connected inverter is 0.999, which meets the design requirement entirely.

Keywords-energy resources; solar cells; maximum power point tracking (MPPT); photovoltaic array; grid-connected inverter; phase-locked loop(PLL)
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Abstract—With the reformation of China’s electric power and power coal system, several difficulties emerge in planning annual coal purchase and allocation schedule, e.g., with multiple sources, multiple destinations, different shipping vessels. So it is important to research on the transportation and storage problems for regional power coal allocation planning of China. In this study, these concerns are formulated as transportation and storage problems to realize the minimization of the regional transportation and storage cost. Furthermore, an effective optimization model is proposed to solve transportation and storage problems for regional power coal allocation planning integrating storage capacities of the different kinds of enterprises in the supply chain, which considers interactive effect on multiple participants, such as regional power plants, coal transportation companies, logistics centers, coal storage centers. A case study illustrates that the model and algorithm are reasonable compared with the classic transportation model, and the sensitivity analysis improves transportation and storage strategies for regional power coal allocation planning. Results obtained in this study clearly demonstrate that this model can not only satisfy more of the actual requirements of the integral system but also offer more information to the decision makers (DMs) for reference in favor of exalting decision making quality.

Keywords- power coal; transportation problems; storage problems; optimization model, allocation
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Abstract—Most of the traditional dynamic multi-criteria decision-making methods utilize only differences of the systems’ evaluation values (which can be called absolute difference), then the conclusion of the evaluation is unfair to some evaluated objects. In consideration of disadvantages of the traditional method, a new method based on integration of absolute and relative differences is suggested. In this method, differences of systems’ developing status (relative difference) are taken into consideration. So more information can be put in and then produced out so as to approach reality closer. And also both the subjective and objective information are integrated. Finally, a numerical example was given to illustrate the effectiveness of the proposed method.

Keywords—absolute difference; relative difference; integration of subjectivity and objectivity; dynamic multi-criteria decision-making 
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Abstract—Proposesing a multi-state adaptive ant pheromones mechanism base on researching on ant colony algorithm model,pheromones update and pheromones selection had been improved. Make up the traditional ant colony algorithm for the calculation of distribution network planning that is slow and easy to fall into local optimal solution.And improved the convergence of the optimal solution.the validity of the improved algorithm has been verified using a testing function.Moreover,a satisfactory optimum solution for a Power Distribution Network Planning that has 73 user has been obtained.And the effective design method for permanent-magnet synchronous motor has been suggested based on the improved ACO.

Keywords- Keyword:Ant Colony Algorithm;Power Distributi-

on Netwok Planning;Optimization; dynamic adaptive

The Improvement Study of Model for Humidity Sensor Based on Quartz Glass 
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Abstract—This paper analyzes the 20 percent Sn4+-doped titania films who were prepared on the quartz glass humidity sensor by complex impedance analysis, improves the equivalent circuit model whose circuit description code is R(C(R(RC))). This equivalent circuit uses the constant phase angle element Q instead of the capacitance C in the second resistance-capacitance parallel entries, and its circuit description code is R(C(R (RQ))). The results show that the model is more reasonable, because the error is smaller when it is used to fit the impedance spectra of the sensor. The equivalent circuit is convenient for analyzing the diffusion information of the thin films because of the changes of the value of n. 

Keywords—Humidity sensor; Equivalent circuit; The Q element
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Abstract—As an important index of cryptosystems against correlation attacks, correlation-immune functions are widely used in the design of the cryptosystems. This paper researches construction and enumeration of balanced correlation-immune functions by column-balanced matrices. Using method of exhaustion and statistics, we give a new construction method of balanced 1-order correlation immune functions by constructing column-balanced matrixes. Based on new method, the enumeration lower bounds of balanced 1-order correlation-immune functions and balanced m-order correlation-immune functions are improved.

Keywords—Boolean function; balanced function; correlation immunity; column-balanced matrix
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Abstract - Weighted criteria is one of the important precedures in decision making.  Each of the criteria has their own weights in predetermine the selection.  It is normal practice in decision making to weight the criteria based solely  on positive evaluation to represent degree of importance. However weights of criteria  is possible to determine by considering two-sides evaluation.  This paper proposes a method to estimate criteria weights under conflicting bifuzzy preference relations. The new preference offers an oppurtunity for decision maker to give judgment for both positive and negative evaluations simultaneously. The preference relations matrix is solved using the conflicting bifuzzy arithmetic averaging operator and score function. The aggregation is utilized by normalization prior weights determination. A numerical example is given to illustrate the proposed method. The ranking of the criteria is represented by the weights. It seems that an application of a score function in conflicting preference is a feasible tool in  weights determination.

Keyword- Conflicting bifuzzy set; Intuitionistic fuzzy sets; Preference relations;  Criteria weights. 
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Abstract--In the paper, an approach of place distributed magnetic pole on the surface of the rotor iron core of permanent magnet motor is proposed. This method uses the center area equivalent principle in the power electronics technology and achieves sine pole width modulation permanent-magnet rotor structure. According to the different modulation scheme, the magnetic field simulation and analysis is researched by 0.8kW PMSM in textile of the magnetic pole distributed using pole width modulation. Then, the experiment results of contrast between prototypes with conventional inblock rotor structure and 5 magnet arrays pole width modulation rotor structure are given in the paper. The results of the theoretic analysis and the experiment show that the magnetic pole which is designed to pole width modulation can weaken the magnetic field harmonics and make the air-gap magnetic field closer to sinusoidal waveform of permanent magnet motor.

Keywords-permanent magnet motor, pole width modulation, magnet array, electromagnetic field
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Abstract—In this paper, we deal with the min-max problem of the stress of the structural elements in the structural topology optimization. A generalized KS function is presented which transforms the local sress to global strain energy of structure through Von Mises Criterion. The ICM method is employed for solving the topology optimization problem. Some classic numerical examples are presented which provide quality solutions and the minimum stress design to obtain the final design.  

Keywords- the min-max problem; generalized KS function; ICM method; strain energy; stress.
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Abstract—The earthquake evacuation behavior of residents relates to geographical characteristics. The contingent plan considers proper disaster prevention living area for prompt reaction assumed the least nearest distances to safety shelter. This study takes into consideration of residents’ evacuation demand including shelter choice preference, intention of evacuation, weakness people of aged and children, and route of safety. In addition the supply side of designated shelter location, accessibility of road network, capacity of shelters and residential density are applied with Weighted Voronoi Diagram analysis for suitable disaster prevention living area planning. A case study area Shin-hua, Tainan Taiwan is selected for evidence and GIS (Geographic Information System) is used to demonstrate the planning results.

Keywords-Disaster Prevention Living District, Weighted Voronoi Diagram, Geographic Information System
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Abstract—In this paper, we propose a linear consensus protocol for networked multiagents. Different from the other protocols proposed before, it uses a state space form which can take the dynamics of the agents into account in a natural way. To deal with switching communication topology, the whole group dynamics is regarded as a time-varying system. Directed networks and undirected networks are both covered by this protocol with only a mild requirement that the whole multiagents group is connectivity. For the convenient we give out a general design routine of the decentralized controller of each vehicle to achieve the consensus. Simulations are carried out at the end to demonstrate the effectiveness of this protocol.

Keywords-component; Multiagents; Consensus; Switching networks; State space

Coordination of Supply Chain with Advertise-Setting Newsvendor

Tie Wang

School of Mathematics and School of Management

Liaoning University and Shanghai University 

Shenyang and Shanghai, China

wangt_1997@163.com

 Qiying Hu

School of Management

Fudan University 

Shanghai, China

qyhu@fudan.deu.cn

Abstract—This paper investigates the coordination of a decentralized supply chain in which a single manufacturer is selling a perishable product to a single retailer facing uncertain demand affected by her adverting expenditure and having shortage penalty. When the retailer behaving as a newsvendor faces stochastic advertisement-sensitive demands, she has to make the advertising and inventory decisions before the demand is realized. First, we establish that the supply chain can not be coordinated with the buy back, revenue sharing, and target rebate and quantity flexibility contract. Next, we show quantity discount contract can coordinate the supply chain and give a special quantity discount contract. Finally, we present a contract called revenue and loss sharing contract which mitigates the effect of shortage penalty loss and coordinates the decentralized supply chain.

Keywords- marketing and operations interface; marketing and operations interface, supply chain coordination; newsvendor model with advertising
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Abstract—This paper analyzed and calculated electromagnetic field and counterbalance force between the permanent magnet thrust plate for a novel permanent magnet axial thrust balance structure in canned motor pump using a numerical method of Ansoft software. Then constructed permanent magnet axial thrust balance experiment device and detected the characteristics of repulsion and attraction which make up of axial balancing force between the axial thrust plates. The numerical simulation is very consistent with experimental results and this shows the validity and accuracy of the study. So the paper provided basically conditions for further researching, designing and developing novel permanent magnet axial thrust balance device of canned motor pomp. 

Key words: axial thrust balance; finite element; force detection; canned motor pump
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Abstract—Fuzzy multiple attributes decision making (FMADM) dealing with fuzziness in ranking and selection of alternatives with respect to multiple attributes. The determination of weight of each attribute being one of the most important parts in FMADM, as it will dominate the evaluation process. In this paper, the integration of subjective and objective weights is put forward for determination of attributes’ weight in FMADM model under conflicting condition. Fuzzy analytical hierarchy process and Shannon’s entropy measure are proposed as integrated weights. A numerical example is given to demonstrate the validity of our proposed method. 

Keywords—fuzzy multiple attribute decision making, subjective weight, objective weight, conflicting bifuzzy sets.
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Abstract—A time-domain RS (Reed-Solomon) encoder was studied in this paper. Firstly analyzed coding theory of RS codes under the finite field, and focuses on the implementations of constant coefficients parallel multiplier under regular basis. On this basis, designed the encoder of RS (255,223) symmetrical structure in the Quartus7.0 build environment using the symmetry of polynomial coefficients, and use Matlab to prepare RS encoder debug and procedures verification, finally, obtained simulation results with the ModelSim5.8. The results show that the encoder is in good condition, and speed and occupancy characteristics of the hardware resources are limited compared with the existing type design.

Keywords- FPGA; Reed-Solomon codes; encoder
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Abstract—In this paper we present DSMAC-an energy efficient medium access control (MAC) protocol in wireless sensor networks which are widely used for long-time monitoring. Our protocol is designed for event-driven and ultra-low power sensor networks. Using dynamic sleep scheme to save energy is one of the key problems in this kind of system. The basic idea is that, when an event is apperceived by sensors, all nodes in the network use a value of grads to earmark the location of an event, which is used for data searching expediently, and all nodes adjust their sleep periods dynamically due to their grads. Simulations show that, our MAC protocol for event-driven wireless sensor networks shows higher efficiency than exists approaches and is more suitable for long-time monitoring.

Keywords—MAC protocol; Wireless sensor networks; Dynamic sleep scheme;
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Abstract—For Delay-Tolerant Mobile Sensor Networks with highly dynamic and sparse topology, a queue management MAC protocol (Q-MAC) is proposed in this paper. Via the scheme of data transfers initiated by the targeted sinker and dynamic queue management strategy, Q-MAC provides better network performance. Furthermore experimental results show that Q-MAC reaches to 46% decreases in packet drop probability, 79% increase in system throughput, and 25% decrease in the mean packet delay. 

Keywords- Delay-Tolerant Mobile Sensor Networks; Minimal Probe Frame; Wait To Send; Ready To Receive; queue management; priority; medium access control
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Abstract----Image retrieval is a hot technology in the field of computer technology nowdays. this paperpresents a novel image retrieval algorithm which is mainly used to solve problems for image retrieval in large image database. Firstly, preprocess the sample images, abstract the color histogram information of the partial image block and then calculate the sum of information. Extract several images and calculate their color histogram information as the first step. Calculate the Euclidean Distance of the color histogram information between sample image and each image in the database. Then search the similar images with PSO (Particle Swarm Optimization Algorithm), If the search results are satisfactory, output the images, otherwise re-initialize the particle swarm and continue to search until you get the results that you are pleased with and at last output the images.
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Flexible Parallel Combinatory OFDM System 
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Abstract—In this paper, combining the parallel combinatory (PC) code and the a flexible OFDM structure [7], we report the design of a new OFDM system with PC code for various applications with a moderate transmission rate. The system can select appropriate phase sets for all modulated subcarriers for each PC code for different design requirements such as peak-to-average power ratio (PAPR) reduction or BER performance improvement. The proposed system will achieve better PAPR characteristics and promising BER performance. In addition, due to the flexible OFDM structure, the proposed PC-OFDM system will also have properties of high adaptability and compatibility.

Keywords- OFDM Structure, PAPR Reduction, FFT Operation, Parallel Combinatory (PC) code
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Abstract— This paper proposes a new operation method for portable devices and controllers using fingertip pressure. The proposed system provides multivalued, biaxial outputs according to the fingertip pressure from two directions. Strain sensors are used to detect microscopic strains caused by the fingertip pressure on the body of the portable device. For verification experiments, a prototype consisting of a detection circuit with two strain gauges and a 32 bit MPU with an aluminum body was manufactured, and various applications were implemented. The experimental results indicate that the prototype system can output accurate linear data proportional to fingertip pressure from two directions. With the proposed interface, the portable devices do not require a specific area, thickness, or position for input buttons on their bodies.

Keywords- Fingertip pressure, strain gauges, biaxial input and output.

Flat Panel Display Scan Model and Its Performance Evaluation System
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Abstract—The authors first describe the construction of the imaging circuit model of the flat panel display and propose the common principles for the grayscale imaging. Based on the circuit system and the principles, the mathematical model is then established and the key parameters for evaluation of the scan performance are defined. With the experimentation of a flat panel display, the authors present the high-performance, high-efficiency core scan circuit modules and verify that implantation operation is an optimization to maintain the high-grayscale, high-performance scan.

Keywords-component; Flat panel display; Mathematical model for scan; Transmission efficiency; Regular scan

Improved Video Compression for Indoor Video Surveillance Application
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Abstract—This paper describes a new method to improve the compression ratio of H.264 when used in indoor video surveillance with static camera. Motion detection technique is introduced into H.264. The proposed motion detection algorithm consists of motion detection of successive frames and background frame subtraction. The motion detection of temporal frame is used in this system for detecting whether there are continuously moving objects between two consecutive frames. The background frame subtraction is used for detecting moving objects in current frame.  Test results show that bit rate of video surveillance system can be reduced from 10% to 15% for the selected test sequences.  

Key words: temporal frame motion detection, background frame subtraction, H.264 video compression
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Abstract—This paper presents a design of residue amplification circuit (MDAC) used in the first 1.5-bit pipeline stage of an ADC, and the MDAC should meet requirements of a 100MS/s 14-bit pipeline ADC with 1.8V supply voltage. In order to obtain the corresponding performance, the circuits such as operational amplifier and bootstrap circuit are designed which could realize the objective of high-speed and high-resolution. The gain-boost structure is used in the amplifier to obtain the specified resolution, and an optimization between speed and power dissipation should be carefully conducted as a high speed requires a large slew rate or trans-conductance which is proportional to power dissipation. The design is implemented in the 0.18µm CMOS process with 9.6mW power consumption and the simulation results in Spectre illustrate that, the designed operational amplifier could reach the fixed objective and the residue signal of MDAC could set up completely in the specified time 3ns.

Keywords-pipeline, MDAC, operational amplifier, bootstrap circuit, set up

QoS Supported MAC for Arbitrary  Networked Control in Home Networks 
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Abstract— Home appliances can be connected in a ubiquitous manner by communication networks. In addition to the operation sensing of home appliances, appliance management via sending control messages will be needed. The control operations include power adjustment of home appliances and sampling rate change of a sensing device. It should be noted that control messages differ from sensing data and the former generally require more reliability. In this paper, we study the delay performance of control messages at MAC (Media Access Control) layer in the network with shared communication media. The proposed approach can confine the delay uncertainty of the control messages within a specified tolerant time for respective appliance.

Keywords- home networks, control messages, delay guarantee 

 Adaptive Error Control Mechanism Based on Link Layer Frame Importance Valuation for Wireless Multimedia Sensor Networks
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Abstract—Wireless multimedia sensor networks (WMSNs) are a new and emerging type of wireless sensor networks (WSNs), which enable applications of multimedia captured through special sensors equipped with cameras or microphones etc. However, WMSNs face the challenges of transport reliability and energy consumption. In this paper, we propose an adaptive error control mechanism based on the importance of link-layer frame (AEC-LLFIV). The mathematical analysis shows that our AEC-LLFIV achieves better performance compared with Forward Error Correction (FEC), Automatic Repeat Request (ARQ) and Chase combing Hybrid ARQ (HARQ), in terms of communication reliability and energy efficiency in WMSNs.

Keywords—Wireless Multimedia Sensor Networks (WMSNs), Adaptive Error Control (AEC), Link Layer Frame Importance Valuation (LLFIV)

The Key Technologies  for a Large-scale Real-time Interactive Video Distribution System
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Abstract—a real-time, interactive video distribution system on Internet for large-scale users faces three bottlenecks: real-time performance, interactive performance and bandwidth pressure. This paper, based on the approach to establish a Real-time Peer-to-Peer network (RTP2P) with the minimum video data delay as the primary goal, and establish a hybrid framework of P2P and centralized networks, argues that the goal of real-time, interactive video distribution system for large-scale users is able to be achieved. The key technologies include: greedy scheduling algorithm, push-pull scheduling model, and the hybrid network model. The test result proves, through an online education system with 2000 simultaneous users, that the end user’s video delay is within 10 seconds. Compared with the normal P2P video streaming system with the delay varies between 30 to 120 seconds, Real-time P2P is far more close to C/S networks, the widely adopted network in China, the high bandwidth cost of which restricts its promotion. In short, RTP2P is a more real-time, lower bandwidth-costing network to distribute video stream, saving more than 90% of the bandwidth cost. This program is applicable to the field of large scale users’ video real-time performance and interaction, such as online education, chat rooms, multimedia social games, live broadcasting, etc.

Keywords- Peer-to-Peer network, real time, interactione, video distributation
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Abstract—Positional analysis needs to be made in the Go game, and it is true for professional players or Go program. The present Go program regards the territory scores as a major standard in its positional analysis, which is a flawed approach. In this article, an approach is proposed to calculate the winning probability, and the model parameter is further optimized by genetic algorithm. Through this approach, various winning probability models based on different levels can be obtained. After the test, it is concluded that the precision of this model can be applied in the module of middle game and end game in the computer Go. 

Key words¬—winning probability, genetic algorithm, Go

Multi-Modal Path Guidance Based on the Real Traffic Information
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Abstract—As the effective method to solve the traffic jam, research on multi-modal path guidance will become the development direction of ITS. Based on the multi-modal urban dynamic traffic guidance, we construct a pilot system of Changchun. The system result provided the feasibility of the multi-modal urban transportation network model.

Keywords; multi-Modal; path guidance;real time;traffic information

A Research of Vidicon Acquiring Image Adaptive Control System Based on Locomotor Vehicle
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Abstract—In the practical application of Vehicle Plate Recognition, it is greatly effective on Vehicle Plate Recognition for the variety of exterior illumination. which is the most important problems to be taken into account, for realizing excellent Vehicle Plate Recognition system. The paper brings forward an Acquiring Image Adaptive Control System (AIACS) based on locomotor Vehicle through long-term research and large numbers of scene experiments, AIACS makes use of Accrete Matrix to analyze Vehicle veins and educe the Vidicon's adjusting parameter, in order to realize of controlling Vidicon, the AIACS can dynamically adjust algorithm according with demand of the Vidicon, feed back the interested image to assist the locomotor Vehicle obtaining clear Vehicle image. 

Keywords- Vdicon; AICAS; Locomotor Vehicle
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Abstract—In the human-machine-environment system of shooter-missile-battlefield, shooter is very important for image guided missile to track and attack targets in complex ground successfully. To build the model of shooter, the angle error between missile’s optical axis and line of sight, and the change rate of the angle error were set to be inputs of model. The variable describing handle movement controlled by shooter was regarded as the output of model. Based on one group of representative data of shooter, the method of principal component analysis and Bayesian-regularization BP neural network were adopted to build the model by means of neural network identification. Simulation results prove that the neural network model of shooter is of good precision and good generalization ability. The model can be applied to design of guidance and control system of the missile and the method of shooter modeling can provide reference for modeling of human in other systems. 

Keywords- shooter; modeling; neural network; identification; human-machine-environment
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Abstract—With the development of the virtual reality technology and Internet technology, three-dimension display of e-commerce has become an inevitable trend. The virtual display technology is studied by this paper, because there are some gaps of display in e-commerce sites. With the example of phone display which is designed basing on Virtools, how the virtual reality display technology is applied for e-commerce site is described.

Key words- e-commerce; virtual reality ; Virtools 

E-commerce is an act of transactions in the Internet and has been a very rapid development. Display and display of goods is an important feature of e-commerce sites. With the limitations of HTML language, commodity display methods are often limited to use of pictures on display, and to assist in the text description and so on, which can only provide dimensional effect, from one side to see the product shape, so it is impossible to understand the product's features. So consumers have little interest in the products, and hamper decisions of consumer purchasing, reducing the success rate of business transactions in internet. The combination of e-commerce and virtual reality is in favor of presentation of three-dimensional information .It resolves the problem which the realistic constraints on the development of E-Commerce, and bring in unparalleled advantage in the network marketing effect.

Development of Virtual Simulation System on Power Plant Construction Process 
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Abstract—As the complexity of power plant construction process, the virtual simulation technology is applied to power plant construction area. Three-dimension models of the power plant parts are established, and virtual simulation system of power plant construction process is developed. The system simulates dynamically the construction process of all equipments in the power plant. Combined with voice caption and word description, the simulation system provides overall information of power plant construction process to decision-makers to determine a reasonable construction scheme. What’s more, it could be used to the staff training of the power construction enterprises effectively. It could also guide the construction process of the constructors on spot to a certain degree.

Keywords-power plant; construction process; virtual simulation; SolidWorks
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Abstract— Currently, most products are designed to support their users using them consciously. In fact, there are four stages of learning according to the relationship of consciousness and competency: 1) unconscious incompetence, 2) conscious incompetence, 3) conscious competence, and 4) unconscious competence. The third stage is considered the most perfect due to users’ competency and consciousness whilst a task is being performed. As a consequence, products are designed by using feed forward, a signal sent from products to users, to a different sense other than the one engaged in a current task. This is deemed wholly suitable for users of the third stage. However, after having continuously performed a task, users eventually proceed to the fourth stage, that of unconscious competence user. Products designed to use feed forward signals at this point, might not be the most effective means of alerting unconscious competence users. 

This study, then examines whether feedback or feed forward is better suited - in terms of speed - to alert user response to signals. The methodology of this study uses subject performance measurement. Subjects are asked to perform two tests - the first was one normally done unconsciously, that of simply seating oneself. The second task requires, through the performance of a repetitive act, (that of moving two red beans per time using chopsticks) drawing away the attention as much as possible, from subjects in their seats. The assumption is that subjects would adjust their posture accordingly (draw nearer to the red beans) when improved concentration was needed to move them and not to pay attention to whether they are seated correctly or not.

During the test, both feedback and feed forward signals alerted subjects to control distance between their eyes and the beans themselves. Results reveal feedback was better in alerting subjects when controlling distance and returning back to the original posture, in terms of speed of response. 

The explanation is that response to feedback signal happens immediately. With feedback, the subject reacts physically at the body part, later sending a message to the brain explaining what has just occurred. Meanwhile, response to feed forward occurs only after the brain has sent commands to the body part it wishes to move. The objective of this study is neither to provide nor to confirm the appropriate use of the feedback signal, only to establish certain factors and their intricate relationship, which can be used to inform the design of feedback as a signal within products. Feedback signals themselves cannot completely alert unconscious competence users; however, kinesthetic ability of the tasks should be taken into consideration. 

Keywords- Unconscious Competence User; Feed Forward-Feedback Control;  Motor Skill

Flow Simulation for Vector Field Visualization on Unstructured Meshes

Hua Xu

Beijing Institute of Petrochemical Technology

 Beijing, 102617, China

xuhua1010@yahoo.com.cn

Lin Yan

Beijing University of Chemical Technology

 Beijing, 100029, China

Qiang Wu

 China University of Mining and Technology

Beijing, 100083, China

wuq@cumtb.edu.cn

Junjie Wang,    Zhenli Fan

China University of Mining and Technology

Beijing, 100083, China

Abstract - The development of common characteristics abstracted from flow phenomena is important to enhance computer simulation efficiency and reduce repeated work. In this paper, a hiberarchy of flow simulation is presented firstly. It is intended to provide reusable software components to various professional areas in order to effectively achieve vector field visualization, provided that related parameters are appropriately imported. A simulation algorithm, considering of some exceptional analysis, is introduced which depends on vector fields designed in discrete, unstructured mesh TIN-surface or TEN-solid. Furthermore, we present a concrete example to demonstrate the application of the proposed method to groundwater simulation for Beijing plain area, China. It shows that the method is fast and steady to simulate and visualize the flow phenomena.  

Keywords - flow simulation; vector field visualization; unstructured mesh; application 
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Abstract—One of the major problems in Mobile Grid environments is the optimal distribution and replication of data files, in order to improve and maintain a high overall throughput of Grid jobs that access files. A data replica replacement algorithm based on value model is proposed and the arithmetic method to calculate replica value is introduced. This algorithm adapts to the high variation environment in Mobile Grid environment. The value of a data replica reflects the usage history of the cache and the variability of it. We construct a data replica value evaluation system which makes those unstable or rarely used replicas first be deleted, when there is not enough storage space during replication. Experimental results show that the proposed algorithm can obtain better performance for grid tasks to access data replicas.

Keywords-data replica;mobile grid;grid task;
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Abstract—Task scheduling is of great significance to shorten performing time and minimize the cost for computational Grid. A grid task schedule algorithm is presented in this paper, which is based on a constraint satisfaction neural network. The constraint satisfaction means to remove the violations for sequence and resource constraints during scheduling subtasks for grid environment. The data-transferring costs among subtasks are also considered in our task scheduling. The simulation in this paper has shown that the task schedule algorithm is efficient with respect to the quality of solutions and the solving speed.

Keywords- constraint; task scheduling; grid; neural network
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Abstract—This paper proposes an improved state-dependent Riccati equation (SDRE) attitude control approach which is applied to an unmanned helicopter (UMH) through a multi-timescale structure. To deal with inherent unstable internal dynamics, the flapping and rotational dynamics of the helicopter are organized into a two-timescale nonlinear model. To overcome the problem that a number of terms can’t be accounted in the SDRE design, we employ a nonlinear feedforward compensator that is designed to match the vehicle response to the model used in the SDRE design. To overcome the feedforward compensator’s disadvantage of being directly affected by parametric disturbances, we improve the design method and add a proportion+ integral (PI) controller. SDRE is solved by “ ” method.  The simulation results show satisfactory tracking performance of the designed control system.

Keywords-unmanned helicopter (UMH), multi-timescale model,state-dependent Riccati equation (SDRE), improved feedforward compensator, nonlinear control

 A Robust Cam Shift tracking Algorithm Based on Multi-cues Fusion 
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Abstract -A novel robust tracking algorithm based on multi-cues fusion under Cam Shift framework is proposed in this paper. The color and edge cues are applied to describe the object and an adjustable feature update model is incorporated into Cam Shift tracking process. The weights of the color and edges are tuned adaptively according to the probabilistic model in the tracking process, which enhances the tracking robustness. The experiment results show that the proposed algorithm could track the object robustly and accurately. 

Keywords: Multi-cues fusion; Cam Shift; probabilistic model
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Abstract—In tailored blanks laser welding, the quality of backside weld has a significant influence on mechanical properties of weldment. This paper deals with the issue of visual measurement, inspection of weld bead and defect detection in tailored blanks laser welding. An inspection system based on laser structured light vision has been established for backside weld bead measuring and defect detection. Image processing and extraction algorithms of structured light profiles and feature points are presented. Dimensional parameters are measured and weld defects are detected in the process of tailored blanks laser welding. The experiment results demonstrate that the proposed inspection system and method are suitable for backside weld quality inspection of tailored blanks laser welding.

Keywords- tailored blanks laser welding; backside weld; visual measurement; structured light
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Abstract—A composite controller is designed based on singular perturbation model of two manipulators handling a flexible payload with external disturbances and parameters uncertainties, where an adaptive sliding mode controller is presented for the slow subsystem. The control algorithm can realize trajectory tracking control in the large range and update some values of parameters effectively, comparing with the conventional sliding mode control method. A robust optimal controller is designed to suppress the elastic vibration. Finally, the cooperative control input is shown through dual-time scale transform. Numerical simulation results validate the modeling method and control law.

Keywords- singular perturbation; flexible payload;  adaptive sliding mode control; manipulator; vibration suppression
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Abstract—Blade is one of the most important components in devices such as generating equipments, aircraft engines and turbines. Its surface quality has important influence on the overall performance and working reliability of these devices. In this work, an automatic belt grinding system is designed to satisfy the growing demand for finish machining of blade with high-quality and high-efficiency. The belt grinding process of blade is firstly discussed and then, a self-adapting hybrid belt grinding machine tool is designed and analyzed. After that, grinding path on the blade is planned and motions of this machine tool when grinding the blade are calculated. At last, virtual prototype of this machine tool is built and the machining process when grinding blade is visualized. Simulation results indicate that the designed belt grinding system has very good performance when following complex surface and can be used in machining blade with complex surface.* 

Keywords-turbine blade; belt grinding; free form surface; machine tool; grinding process
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Abstract—The fatal accidents of mine hoist, such as cage jam and rope slack, can’t be prevented effectively at present. In this paper, we propose a stress wireless monitoring system based on ZigBee communication technology in order to monitor the mine hoist by measuring the sheave wheel stress. First, we design. The system includes two parts: the data collector and controller, which monitor and transmit the real-time stress data to the computer; and the computer, which can realize the functions of data display, storage, analysis and output. The system is tested in Wangzhuang coal mine, Xuzhou, China. The validity and reliability of the system are proved. The system can be used as the data source of  mine hoist’s fault diagnosis. 

Keywords-sheave wheel; stress; monitoring system; mine hoist; fault diagnosis
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Abstract—Portable fixed-wing Unmanned Aerial Vehicles (PUAV) present enormous potential. In order to develop a robotic PUAV with significant levels of autonomy, the flight control system is studied. The platform is introduced and dynamics model is studied firstly. Then the infrastructure hardware and the architecture of the flight control system are detailed. As the core of the flight control system, the attitude controller using variable fuzzy controller is investigated, and a bilinear interpolation approach is presented to realize quick inference with low computation cost of the embedded micro processor. The flight simulation and experiment validates the performance of the flight control system of PUAV.

Keywords-Flight control system; portable unmanned aerial vehicles; variable universe fuzzy control; bilinear interpolation
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Abstract—As service robot, the cleaning robots for vertical type air-conditioning duct are studied in recent years. The detection system based on machine vision is a key component in the robot controller design. An effective method based on histogram similarity principle which is used in the machine vision is studied in the paper. Firstly, the configuration and workflow of the machine vision system is presented. Secondly, some key technologies based on the image histogram are studied. Finally, some experiments are carried out and the results illustrate in the paper. And the experiment results show the proposed method is useful and accurate.

Keywords-cleaning robot; machine vision; histogram similarity principle ;image histogram
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Abstract—In order to improve the safety and the reliability of mobile robot, a method for the path planning and the obstacle avoidance is provided based on distance information that laser radar offers. The method used the improved artificial potential field (APF) and set up the real-time variation polar coordinates, whose centre was the place that the laser radar installed in. In the polar coordinates, the robot-to-obstacle relative distance was measured, the direction and the speed of robot were adjusted to avoid obstacles. The simulation results show that this method based on the distance information that laser radar provides can make mobile robot avoid obstacle reliably.

Keywords- laser radar; path planning; obstacle avoidance; polar coordinates; artificial potential field

NSS-AKmeans: An Agglomerative Fuzzy K-Means Clustering Method with Automatic Selection of Cluster Number
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Abstract—In this paper, we present a new Neighbor Sharing Selection based Agglomerative fuzzy K-means (NSS-AKmeans) algorithm for learning optimal number of clusters and generating better clustering results. The NSS-AKmeans can identify high density areas and determine initial cluster centers from these areas with a neighbor sharing selection method. To select initial cluster centers, we propose an agglomeration energy (AE) factor for representing global density relationship of objects, and a Neighbors Sharing Factor (NSF) for estimating local neighbor sharing relationship of objects. Then we use the Agglomerative Fuzzy k-means clustering algorithm to further merge these initial centers to obtain the preferred number of clusters and generate better clustering results. Experimental results on various data sets have shown that the NSS-AKmeans was very effective in automatically identifying the true cluster number as well as producing accurate clustering results.

Keywords- Neighbor Sharing Selection; agglomeration energy; Neighbors Sharing Factor; initial cluster centers; number of clusters
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Abstract—In order to improve the transmission velocity in mulitipath fading wireless channel, the high speed OFDM technology receives increasing attentions in mobile communication. Modulation programs are designed with VHDL based on the principle of OFDM in the paper. First, after OFDM fundamental is introduced; two main advantages are obtained via discussing spectrum utilization ratio of OFDM. Then, from the results of VHDL simulation, the realization of baseband operations, such as interleaver, subcarrier modulation, IFFT and adding CP, are presented.  Finally, implemented programs are validated on the actual implement system. Experimental results indicate that setup time corresponding to transmission velocity is only 71.05µs and steady time is approximately 6 times as setup time, that is, not only achieving the high speed transmission, but also supplying adequate modulation time.
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Multi-Mapping Based Ontology Merging System Design
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Abstract—It is found that ontology merging is the most effective way to solve the problem of ontology heterogeneity in distributed environment which can hinder the inter-operability of the services by using ontology to describe Web services and merged ontology can provide a good basis for the inter-operability of services. To solve this problem, firstly a framework for multi-mapping based ontology merging systems (MMOMS) is proposed, and the functions and working processes of its six composition modules are fully described. Secondly, the compound strategy to merge ontology mapping results is set forth in detail. Thirdly, 5 rules for ontology merging and 2 rules for conflict handling are given. Lastly, algorithms of ontology merging, attribute merging, relation merging, and super-class merging of MMOMS are designed formally. In terms of general performance, the experimental verification result reveals that the MMOMS works well in solving the problem of ontology heterogeneity in Semantic Web Services.

Keywords: Ontology Merging; Multi-Mapping; Semantic Web Service; Web Service Integration

Gear Tooth Profile Recognition System Based on Machine Vision
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Abstract: This paper presents a new type for detection of spiral bevel gears by using machine vision technology. It is a high efficiency, high precision and non-contact detection system. The concrete method is shown as follows: Cameras were calibrated with improved Tsai two-step method. Then, the two cameras in two different orientations taken gear images. After matching the two images robustly, using correspondence between image feature points and imaging geometry to solve the three-dimensional coordinates of feature points. Finally, recognize tooth profile in contrast deal tooth data.

Key Words: machine vision; spiral bevel gear; gear tooth profile ; recognize

Video smoke recognition based on optical flow
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Abstract—A novel video smoke recognition method based on optical flow is presented. The result of optical flow is assumed to be an approximation of motion field. The method is proposed as following, first, moving pixels and regions in the video are determined by a background estimation method. Then, a pyramidal implementation of the Lucas Kanade feature tracker is proposed to calculate the optical flow of regions determined by the first step. And the average and variance of the corner points’ optical velocity are calculated which we call optical flow features and use to differentiate smoke from some other moving objects. Finally, examples consisting of features extracted from sequences of off-line videos are collected for the training of a discriminating model. A prototype of back-propagation neural networks is introduced for the discriminating model. Experiments show that the algorithm is significant for improving the accuracy of fire smoke detection and reducing false alarms.

Keywords-component; video smoke recognition; pattern recognitio; motion featur; optical flow; neural network.
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Abstract—Focusing on the problem of resource allocation under large-scale, distributed, autonomous, heterogeneous and dynamic environments in grid computing, a heuristic algorithm combining fuzzy clustering with application preference is proposed. Fuzzy clustering method is applied according to a group of features, which describe the user’s application preference, to realize reasonable pre-classification resource. Then a resource is chosen according to the synthetic evaluation value, which can make the user’s target utility maximized. There is no need to search every resource at each scheduling step. Therefore, the cost on choosing the resource to execute the current task is reduced significantly. Experimental results show that the bigger the target system, the more efficient the algorithm is, and the more satisfactorily the application preferences of users are met. Furthermore, since resources are classified by different application preferences, this method can also avoid heavy loads concentrating on only a few resources so as to improve load balance in grid environments.

Keywords-grid computing; application preference; fuzzy clustering; resource allocation; heterogeneous computing environment
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Abstract—According to the circulation process of financial indicators flow, data flow, capital flow involved in financial supervision work, based on the financial data center, designs a five-story architecture for the system including monitoring and analysis of budget preparation, monitoring and analysis of budget adjustments, monitoring and analysis of budget implementation, monitoring and analysis of accounts and other financial monitoring software features and monitoring point, given the implementation method of supervision and management system.
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Abstract—A high-speed, real-time method of CCD Image data storage system is introduced. It integrates data acquisition and storage into a single FPGA chip. A SATA controller is designed in VHDL based on the protocol SATA 2.6 and implemented by using the GTX in V5FX70 series FPGA. If several disks are combined to RAID, the CCD data can be stored into SATA disk parallelly with the virtue of high speed, real-time, stable and portable.
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Prediction of short-term bus routes passage flow based on wavelet analysis
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Abstract—It is the basis for higher levels of benefits that whether a Public transport enterprises can allocate reasonably. During the bus business operations, the phenomenon of peak lack and pling peak idle of vehicle resources, results in a lower quality of service, passenger satisfaction is not high. In this paper, wavelet analysis and neural network methods are used to study the distribution of passenger flow at various time slots of bus routes, put forward a prediction method of bus line passenger flow time, describe the distribution of passenger flow of time-line, predict passenger flow of the period of the bus lines, and the transport vehicle dynamics control and reasonable dispatch can be realized.

Keywords-wavelet analysis; bus routes; passenger flow; prediction

Application of Linear Frequency Modulation Pulse Compression in Air-coupled Ultrasonic Testing 
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Abstract - Effective signal processing technology should be used to improve signal-to-noise ratio in air-coupled ultrasonic testing, because of there is feeble signal and low signal-to-noise ratio. Pulse compression of linear frequency modulation could enhance system’s signal to noise ratio and distance resolution effectively. Principle of linear frequency modulation pulse compression is introduced, including of designing and accomplishing of matching filter. The relationship between pulse compression parameters and testing result is analyzed. The affect of exciting mode to ultrasonic signal and pulse compression to signal-to-noise ratio are researched by comparing experiment results. Air-coupled ultrasonic C-scan testing system based on pulse compression is accomplished, and the effectiveness of pulse compression method is testified by ultrasonic imaging results.


Keywords: air-coupled ultrasonic; linear frequency modulation; pulse compression; C-scan imaging
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Abstract—Wavelet multiresolution analysis allows us to detect edges at different scales, also to obtain other important aspects of the extracted edges. However, due to the usual two-dimensional tensor product, wavelet transform is not optimal for representing images. The main problem in edge detection using wavelet transform is that it can only capture point-singularities, and the extracted edges are not continuous. In order to solve that problem, we propose a new image edge detection method based on the contourlet transform. The directional multiresolution representation Contourlet takes advantages of the intrinsic geometrical structure of images, and is appropriate for the analysis of the image edges. Using the modulus maxima detection, an image edge detection method based on contourlet transform is proposed. To suppress the image noise effect on edge detection, the scale multiplication in contourlet domain is also proposed. Through real images experiments, the proposed edge detection method’s performance for the extracted edges is analyzed and compared with other two edge detection methods. The experiment result proves that the proposed edge detection method improves over wavelet-based techniques and Canny detector, and also works well for noisy images.

Keywords-wavelet; multiscale; edge detection; contourlet; modulus maxma; the scale multiplication

KNN Algorithm Improving Based on Cloud Model
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Abstract-KNN algorithm is particularly sensitive to outliers and noise contained in the training data set. In this paper, we use the reverse cloud algorithm to map the training samples into clouds. Each attribute is mapped to a cloud vector. Reverse cloud algorithm is not sensitive to the noise on data sets and it can eliminate the impact of noise on classification effectively. By comparing the similarity of clouds in the cloud vector, we can calculate the attributes weights. For those attributes with a low weight of properties, we find out merger them to a new attribute which can generate more significant attribute weight than original ones. We present a new KNN algorithm based on Cloud Model and compare our algorithm with classic KNN algorithms and other well-known improved KNN algorithms using 10 data sets. Experiments show that our approach could achieve a better or at least a comparable classification accuracy with other algorithms.

Keywords- KNN; classification; attribute weight learning; similarity; Cloud Model.


Retrieval of Bare Surface Soil Moisture from AMSR-E Data

Nianlong  Han

College of Resources Science and Technology

Beijing Normal University

Beijing, China

e-mail: nlhan@ires.cn

Shengbo Chen, Zijun Wang

College of GeoExploration Science and Technology,

Jilin UniversityChangchun, China

e-mail:chensb@jlu.edu.cn;

wzj08@mails.jlu.edu.cn 

Abstract—Passive microwave plays an important role in soil moisture monitoring. In this study, a layered soil emission model has been built based on theory of radiative transfer, combined with the random rough surface, soil dielectric constant model and soil moisture algorithm.The soil moisture in different frequencies was simulated and the look-up table set was established between soil moisture and soil brightness temperature in the taklimakan desert study area. The look-up table set was used to retrieve the soil moisture from the study area’s brightness temperature observed by AMSR-E.The results of soil moisture retrieval were compared to the AMSR-E soil moisture data product and their rms errors were calculated for validation. The validation results suggest that there is a good agreement between retrieved and AMSR-E soil moisture in study area at certain frequencies, and the soil moisture has been retrieved to the highest accuracy at 6.9GHz, with H poarization. In conclusion, the soil moisture in this study area can be well reflected by the retrieval results.

Keywords-soil moisture; passive microwave retrieval algorithm; layered soil microwave emission model; simulation and retrieval
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Abstract—Wind speed prediction is crucial for electricity system security and planning. In this paper, ensemble Kalman Filter (EnKF) method is employed to predict 10 minutes averaged wind speed. We use Auto-Regressive and Moving Average (ARMA) model as the state function of EnKF, perturb initial wind data to generate ensembles and forecast wind speed data via EnKF. The comparison with in-situ measurements shows that EnKF may be suitable for wind speed prediction and improve grid integration of wind energy.

Index Terms— wind speed forecasting; EnKF; time series model; ARMA
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Abstract—Traditional geographical information systems hold only a single state of the ‘real world’. However, geographic phenomena have not only static but dynamic characteristics. The work described in this paper explicit the development of the conceptual modeling phase of geographic phenomena in a dynamic perspective. This modeling approach highly correlates with the signal transmission and concurrent processing. Syntax and semantics of π – Calculus are also incorporate with processes in this model to furtherance the potential of signal transmission and concurrent processing among each domain. The paper considers a real world example as a case study to show the working of the model and emphasize its sustainability over the signal transmission and process progression. 

Keywords- Signal transmission; concurrent processing; geographic phenomena;  π – Calculus
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Abstract—This paper probes into the design of the intelligent monitoring system based on S3C2440 ARM microprocessor. It focuses on the difficult points of developing the GUI applications based on Qt/Embedded and the Linux drivers for various types of sensors in the Lab Intelligent Monitoring System project, achieving the combination of Qt/Embedded and the linux  system programming.

Keywords-embedded linux; Qt / Embedded; S3C2440 ARM microprocessor; Intelligent Monitoring System

Automatic Semantic Image Classification and Retrieval

Based on the Weighted Feature Algorithm

Keping Wang
Xiaojie Wang, Ke Zhang, Yixin Zhong

1. Department of Computer Science,

Beijing University of Posts and Telecommunications Beijing, 100110, China

2. School of Electrical Engineering ,

Henan  Polytechnic  University

E-mail: wangkp@hpu.edu.cn
Department of Computer Science, Beijing University of  Posts and Telecommunications

Beijing, 100110, China

E-mail: xjwang@bupt.edu.cn

Abstract—Organizing images into meaningful (semantically) categories using low-level visual features is a challenging and important problem in content-based image retrieval. Clustering algorithms make it possible to represent visual features of images with finite symbols. However, there are two problems in most current image clustering algorithms.  One is without considering the choice of the initial cluster centers which have a direct impact on the formation of final clusters, and the other is without considering the relevant features and assigning equal weights to these feature dimensions. According to the two problems we propose a weighted features algorithm. First, we use the labeled image samples to calculate the weight for each feature according to the feature degree of discrete. These weighted features have been used to calculate the initial cluster centers because they can well represent the cluster. Then, we use the weighted features(based on the different image data set) algorithm to discard the irrelevant features and reduce the feature dimensions through the whole clustering process. Experimental results and comparisons are given to illustrate the performance of the new algorithm.

Keywords-semantic image classification; content-based image retrieval; cluster; weighted feature 
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Abstract—The researches on the high efficient, safe and accurate measurement system of magnetic head pitch and roll angles for the HAA in HDD are relatively lack now. In this paper, the perspective projection transformation of the magnetic head object point in the reference image plane was expressed by using the rotary tensor transformation matrix, and the principle for projection deviation angle between the actual object point and ideal object point was derived. Thus, the measurement system hardware with two sets of two-dimensional platforms and CCD camera for measuring magnetic head spatial pitch and roll angles was established, and based on Wit7.0 toolkit and using Microsoft VB6.0 programming language, the measurement system software were obtained by secondary development. Also, the stable performance of the measurement system based on computer vision was demonstrated in the practical application.
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Abstract—In this article, we present an efficient connectivity compression algorithm for triangular meshes. It is a face-based, single resolution and lossless connectivity compression method. This method is an improvement on Edgebreaker. In the aspect of mesh traversing, we use adaptive mesh traversing method to make Split operations as few as possible, which are burdens of the compression ratio. In the aspect of Entropy encoding, a variable code-mode is well designed for every operator in the operator series, which is the result of mesh traversing. Then a binary strand can be obtained. And finally this binary strand is encoded by using adaptive arithmetic coding method. The compression ratio of our algorithm is obtained when all the operators in the series are encoded. In comparison to the previous best face-based encoding methods, our method can significantly improve the compression ratio.

Keywords- Edgebreaker, code-mode, adaptive arithmetic coding, meshes, connectivity compression, encode, decode
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Abstract

In this paper, in order to increase wireless sensor network life time, protocol with dynamic clustering is suggested. Because this network have got limited energy, therefore the energy issue is very important. The new protocol is proposed in two phases, cluster setup and steady state. This phase consist of creating cluster, dynamic distribution of cluster head, using dynamic tree structure and turning nodes on and off criterion phases which have the purpose of prolonging wireless sensor network life time.

In conclusion, results gained by the use of simulating with MATLAB software shows that suggested protocol increases the life time of wireless network 15 percent compared to the old protocols.
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Abstract— Automatic scoring is a help to teachers of giving students exact marks in examination. This article focuses on the method by using natural language processing technology to achieve a viable algorithm. The concepts of the forward maximum matching algorithm and semantic similarity computation and contrary degree calculation are described in this paper. From what has been discussed above, Chinese subjective questions scoring algorithm is studied. Finally, an intelligent scoring system is designed based on the algorithm. Experiments have proved that Chinese subjective questions scoring algorithm and the intelligent scoring system perform well.

Keywords- natural language processing; semantic similarity computaion; contrary degree calculation

Electrode regulator system for ore smelting electric arc furnace based on active disturbance rejection control technology 

Wang Yuhua 

College of Electrical ＆Electronic Engineering, 

Changchun university of technology

,Changchun City

                  Wangyh977@126.com        

  Miao Jianlin

College of Electrical ＆Electronic Engineering 

    Changchun university of technology

Changchun City

    Abstract- The heat which electric furnace smelt iron alloy is needed is provided by electrode extreme. When the position of electrode extreme is perfect, the power consumption and productivity of production unit are in good state, so take control of electrode position is very important. Electrode regulator system of ore smelting electric arc furnace is a nonlinear, multivariate, parameter-time-varying system, its accurate mathematics model, inter-disturbance and outer-disturbance are unstable. Designing PID constant current single close loop control system is not so successful, so it puts forward a method of active disturbance rejection control strategy. Design an electrode disturbance rejection control controller which is independent from object model, and correct its parameter. The simulation experiment proves that when active disturbance rejection control controller applies to the ore smelting electric arc furnace overshoot of system regulation is little. Control effect is superior to traditional PID control, and it has strong robustness. Disturbance simulation experiment proves that the disturbance rejection effect of active disturbance rejection control system is perfect, and has strong inhibition force to the disturbance.

Keyword-ore smelting electric arc furnace; electrode regulator system; active disturbance rejection controller
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Abstract—With ARM7 as the core, the new intelligent mobile vehicle checking system integrated a lot of hardware modules such as video capture, GPS posi-tioning and wireless transmission, the design of the system software used the embedded software developing platform based on ADS integrated development environ-ment. By the hardware/software co-design, the new intelligent mobile vehicle checking system implemented the functions of video capturing, intelligent plate distinguishing, GPS positioning and wireless transmit-ssion, met the traffic auditing department’s needs about Mobile Vehicle Checking.

Keywords- Mobile Vehicle Checking; video capture;GPS; GPRS; embedded system

With the development of technology, people have higher expectation of living, country has invested a huge amount of money to the capital construction, especially to roads infrastructure. In this situation, the roads infrastructure is developing fast, the highway mileage has enormous increase and there is an increasing number of vehicles on the roads. However, the huge number of cars raises problems of its own, there are more and more car thefts, lost and violations of rules which are given serious attentions. The time which is spent on checking on the roads by the department of traffic charge, check and police has been taken too much. Meanwhile, vehicles overload problem is getting worse around the country. Because of the merits of high capacity, large services and economy, public buses have become the main means of urban traffic. If the bus which took lots of people had a traffic accident, the result would be serious. The main cause of those serious accidents is overload, therefore, it is time to find some way to resolve this problem. However, most departments take care of this problem in traditional way, such as manual judgment and road checking. This traditional vehicle checking way has some faults such as leak checking, false checking, and is a heavy work for vehicle checking people, so it needs to find a intelligent mobile vehicle checking system to replace the traditional one. The new intelligent mobile vehicle checking system is designed to meet this need.
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Abstract— The ever-increasing complexities of IT systems is bringing great challenges to IT management. Meanwhile, IT management is expanding beyond the traditional IT network management and IT service management, and spreading to business service management. Existing configuration management models for IT management solutions lack holistically presenting, managing, and leveraging the IT logical entities related to business services (such as computing services, application system, business system), relationships among these entities and traditional IT physical entities (such as networks, computers, and processes). This research studies how these entities interrelate to support business operations. We propose a business-oriented hierarchical configuration management model for describing their relationships and this model’s application for fault location and impact analysis. The model and algorithms form the basis of an advanced IT management platform being built within China Mobile Communication Corporation (CMCC).

Keywords-component; IT Management (ITM), Business Service Management (BSM), Configuration Management Model, Root Cause Analysis, and Impact Analysis

Ethnic Features Extraction and Recognition of Human Faces
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Abstract—Ethnic Facial Feature is one of the most important face features. We create a face database of ethnic groups and extract facial features by using face recognition technology. In the feature extraction method, we adapt the algebra and geometry features from face database. In algebra features, LDA algorithm extracting the algebraic features of human face images is used.  The paper also constructs a new face template to extract the geometric features and locates the points of face templates by using Gabor Wavelet. KNN and C5.0 Classifiers are used to learn the train dataset. The result indicates that the average recognition accuracy rates of Tibetan, Uighur and Zhuang ethnic groups can reach 79% by algebraic features and 90.95% by geometry features.

Keywords Minority characters of face, Face recognition, LDA, PCA, Gabor Wavelet, Minority recognition
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Abstract—This paper puts forward a adaptive inverse saleh function predistorter based on direct learning architecture according to the feature of saleh model to compensate for the nonlinearity of Power Ampliﬁers (PA). In  this paper, we focus directly on a particular PA model and building a corresponding predistorter,  After approximating the nonlinear static part by the four parameters function, Memoryless inverse saleh function model are adopted according to the saleh model. its parameters are estimated by using the intelligent algorithm. The identification technique of the predistortion is easy . It is proved to be correct through Matlab simulation.

Keywords-saleh model; inverse saleh function model; predistortion; indirect learning architecture

Using Second Order Sliding Mode Principle to Design Tracking Controller for a kind of Piezoelectric Actuators
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Abstract—A new second order sliding mode tracking controller (SOSMC) is presented for a kind of piezoelectric actuator (PEA) model with hysteretic nonlinearity. The second-order nonlinear dynamic model of the PEA is introduced and a second order sliding mode control law with dual-phase sliding movement is designed. In order to prove the system’s stability, a determinant theorem is presented. By theoretical analysis, the second order sliding mode controller is proved to be stable in the sense that all signals involved are bounded. The simulation results show the validity of the SOSMC for this kind of nonlinear dynamic model of PEA.

Keywords-Second order sliding mode; Piezoelectric actuator; Dynamic hysteretic model; Tracking control

Combining MSCR Detector and PCA-SIFT Descriptor for Scene Recognition
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Abstract—This paper introduces a novel scene recognition algorithm to perform reliable scene recognition. Firstly, to construct the maximally stable regions, we exploit the maximally stable color regions (MSCR) detector for improving the identification of stable regions. Secondly, each detected region is processed properly by using the method of mathematics morphology. Finally, the descriptor is computed by using the Principal Components Analysis (PCA) based scale invariant feature transform (SIFT) descriptors, with the detected MSCR regions as input. Our experiments demonstrate that this algorithm wins high recognition accuracy, is more robust to image deformations and is both significantly more accurate and much faster than the standard SIFT descriptor based algorithm. Also we compare our algorithm to the global appearance based method, and show through experiments in both indoor and outdoor environments that our approach performs better.

Keywords-scene recognition; feature extraction; MSCR; PCA- SIFT; invariant feature

WSN Nodes for Traffic Data-acquisition system

WAN Zhong-Bao, XIAO Yao, WANG Qing, GAO Zhi-Gang
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Abstract- With the development of intelligent transportation system (ITS), information-collection plays an increasingly important role. Research is based on Zigbee protocol for wireless sensor network technology, combined with video coding, designed a traffic data-acquisition system. Network nodes are distributed in the monitored area regularly, and responsible for collecting traffic video information, self-organizing network, sending the information to the cluster nodes to achieve dynamic display of information and large-capacity storage; for the issue of video information transmission, paper proposed a 3M algorithm which is based on the kalman filter, and then enhanced the video transmission’s reliability; simulations show that data-acquisition system has high accuracy and reliability.

Keywords- Wireless sensor networks; traffic information collection; Zigbee; video coding; kalman filter;

Automatic Segmentation for Ovarian Cancer Immunohistochemical Image Based on Chroma Criterion
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Abstract—Immunohistochemical color image segmentation has important application value for quantitative assessment of immunohistochemical image. In this paper, an automatic segmentation method was proposed according to characteristics of color immunohistochemical images. First of all, we established a Chromatics criteria in RGB space so that positive cells regional and negative cells region were separated automatically and two new images-image A and image B were generated. Then, on the basis of the results, the improved ISODATA clustering algorithm was used in segmenting: ①Determine the initial cluster center of image A and image B; ②Extract positive cells of image A on R component and negative cells of image B on B component using ISODATA clustering algorithm. The improved ISODATA clustering algorithm reduced the sample amounts and enhances the computing speed. The experimental results showed that the method can be a good segmentation of ovarian cancer immunohistochemical images.

Keywords- immunohistochemical image; chromaticity criteria; ISODATA clustering algorithm

Design of a Level Sensor Applied on Monitoring of the Crane Rotary Base's Horizontality
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Abstract—A new level sensor was developed for monitoring the crane rotary base's horizontality. The sensor utilized the dual-axis accelerometer SCA100T as sensitive element integrated digital signal processing, microcontroller technologies and LCD display technology which showed the angle of the crane rotary base and the horizontal plane on the LCD displayer by numerical forms. Experimental data analysis shows that the maximum error of the sensor is less than 0.015° to satisfy the monitoring request of the crane rotary base's horizontality.

Keywords-crane; sca100t; level sensor

Theory of NURBS and Its Application in Submarine Hull Modeling
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Abstract—Submarine hull consists of complicated spatial freeform surface. During the development of submarine design, the design of its body is the important factor which will decide whether this design is successful or not. But the design of complex curve and curve surface is the core in the CAD of submarine body. It is the key skill to speed up the localization and originality of imported equipment that the design thought or object prototype can be changed into CAD models. Studies the principles and method of NURBS (Non-Uniform Rational B-Spline), and the processes of its application in free-form curve and the submarine surface modeling are introduced with examples. The result showed that the application of NURBS technology can improve the efficiency and accuracy of computer design for complicate curve and surface model.

Keywords- Marine engineering; CAD；NURBS；Complex surface modeling

Network Traffic Generation: A Combination of Stochastic and Self-similar 

Zhao Rongcai                                 

Department of Computer and Science 

China National Digital Switching System Center (NDSC)

Zhengzhou, China, 450002

Zhang Shuo

Department of Computer and Science 

China National Digital Switching System Center (NDSC)

Zhengzhou, China, 450002

zhangshuo_z@126.com

Abstract—Network traffic generation is a vital part of traffic research as the exponential growth of the number of servers, as well as the number of users. Various researchers have reported traffic analysis that demonstrates different results of traffic modeling, such as Poisson distribution or considerable burstiness on a range of time scales with properties of self-similarity. Due to the distinct standpoint about the network traffic distribution, traffic generators have been developed dissimilar. In order to simulate the network traffic all-around, we present a technology of traffic generation which compose of stochastic and self-similar, and provide details on algorithm and implementation.

In this paper, a new model for multi-patterns network traffic generation is presented. This model is based on three elements including the latency of network frames, Hurst exponent and network traffic types. This paper analyses the three parameters and finds a way to describe the relations among these. We choose multifractal wavelet model as the basis method, and perfect it applicable to multi-patterns network traffic generation. In this research, a network traffic generation system based on programming multi-core processor is build and the test result is given.

Keywords-Multi-patterns; Hurst; Multifractal Wavelet Model; Multi-core; Network Traffic

On-line Robust Modeling of Nonlinear Systems Using Support Vector Regression
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Abstract—To improve robustness of support vector regression (SVR) in nonlinear systems on-line modeling, the relationship between outliers and the robustness of SVR is derived mathematically, and a new modeling method using SVR is proposed. The relationship indicates that the effect of outliers to SVR is decided by the training data distribution and the distance between outliers and the support vectors nearest to them. Therefore, in the method, each component of the training data is normalized into the same range, and then the components representing the system output are compressed differently to change the training data distribution to reduce the effects of the outliers. Meanwhile, a data updating criterion is presented to eliminate outliers. The method is applied to multichannel electrohydraulic force servo synchronous loading system to predict the load output, and the results show its effectiveness.

Keywords- support vector regression; robust; outlier

Periodicity Detection of Ballistocardiogram Based on Chaotic Oscillators
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Abstract—Ballistocardiogram (BCG) is a new, noninvasive technique used to record the movement of the body synchronous with the heartbeat due to left ventricular pump activity. However, BCG signal is so weak and easy to be jammed. In this paper, we achieved it through the measure system which is made by our BCG laboratory. Then, attempt to detect useful information from noises by chaotic oscillators. Experimental results demonstrate that this method is effective and practical. 

Keywords-ballistocardiogram; chaotic ocsillators; periodicity; weak signal detection.

Signal Processing of Single-mode Fiber Sensor System Based on Raman Scattering 
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Abstract—The spontaneous Raman scattering signal acquired from the single-mode fiber sensor system is completely submerged in noise. In order to effectively detect and eliminate the noise, and to acquire more reliable signal, an improved method combined with cumulative average algorithm and wavelet transform is proposed in this paper and applies to eliminate the noise of Raman scattering signal collected from the sensor system. By comparing, determine to use db5 wavelet and the decomposition level of seven layers. The results show that the signal processing method has better de-noising effect than the traditional processing method, while very well to retain desired signal, shortening the system's measurement time and improving the system performance. Therefore, the method has better de-noising application potential.

Keywords- Raman Scattering; Single-mode fiber; cumulative average algorithm ;wavelet de-noising 

Identification Method of Traffic State Based on Cloud Theory
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Abstract—Traffic state identification is a key technology of dynamic guidance system. In view of the fuzziness and randomness of traffic state, this paper develops an algorithm of traffic state identification based on cloud theory. According to synthesized cloud theory, the synthesized evaluation cloud model is established by integrating clouds of different evaluation factors. Using x condition cloud generator and maximal decision method, the synthesized identified cloud model is built. Finally, the cloud similarity between the synthesized evaluation cloud and the synthesized identified cloud decides the identification results. The experiment results show that it is feasible and can be easily implemented.

Keywords-traffic state identification; synthesized cloud; cloud similarity

Using NDVI Data for Malaysia Land Use Classification
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Abstract—In order to verify the feasibility of NDVI time series data applied in land use classification at cloudy and rainy regions. In this paper, Malaysia was taken as an example, an appropriate land use classification of it was established, and Harmonic Analysis of Time Series (HANTS) algorithm was chosen to reconstruct the NDVI time series for Malaysia land classification. The results indicated that the NDVI time-series processed by HANTS can be well used in tropical region land use classification research.

Keywords-Malaysia; Land Use Classificaiton;NDVI Time-series; Harmonic Analysis; Decision Tree

An Adaptive Fingerprint Image Segmentation Algorithm

Based on Multiple Features
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Abstract—Fingerprint image segmentation heavily influences the performance of fingerprint verification systems. In recent years, some new methods have been introduced to the image segmenting processing in order to get better disposal results. And most of the proposed algorithms are based on threshold segmentation. In this paper, a novel approach is put forward to segment fingerprint images based on multiple features. It makes use of local and global features to determine block threshold adaptively without the experience. Meanwhile, the algorithm combines the point level segmentation with the block level segmentation in order that it could be capable of avoiding the appearance of the blocking effect of the foreground image edges at a low computational cost. The performance of the new algorithm is evaluated on FVC2004 database. Experiment results show that the proposed adaptive segmentation algorithm is effective and robust.

Keywords-fingerprint segmentation;threshold;local and glo-bal features;blocking effect

Low Quality Fingerprint Image Enhancement Based on Gabor Filter
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Abstract—Fingerprint enhancement proceeds by fully utilizing the intrinsic properties of original images to improve the ridges and eliminate the noises. Although Gabor filter is a classical enhancement method, its function may suffer for the low-quality images due to the unreliable orientation and frequency map estimated by conventional approach. In this paper, a new approach has been proposed to estimate these parameters in an effective way. The local image is modeled as a non-stationary signal and the technique of Short Time Fourier Transform(STFT) is applied to it. Besides, to avoid the multi-step processing and inter-dependency, we extend the theory of probability in mathematics to get the orientation and frequency simultaneously. The performance of our approach is evaluated by the verification system of NIST and FVC2004 DB1_A database. Experimental results show that our method can improve both the image quality and the accuracy of fingerprint recognition.

Keywords-STFT; Gabor filter; fingerprint enhancement

An effective algorithm for fingerprint reference point detection
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Abstract—It is very important to detect the reference point effectively and accurately, especially in nonminutiae based fingerprint matching and fingerprint classification. In this paper, an effective algorithm based on block level for fingerprint reference point detection is proposed to simplify detection process and improve accuracy of the position of the point. The method is simple in the preprocessing and easy to implement. We used the Poincare Index on the block level, which is combined with the adaptive smoothing for getting a better orientation map and the directional consistency factor with the purpose of choosing the correct block. The proposed algorithm has been tested on fvc2002 and fvc2004 database. Experimental results show it is effective and practical. 

Keywords-reference point; Poincare Index; orientation field; adaptive smoothing; directional consistency factor

Speech-to-Visual Speech Synthesis Using Chinese Visual Triphone
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Abstract—A visual speech synthesis approach using Chinese visual triphone is presented. According to Mandarin Chinese pronunciation principle and the relationship between phoneme and viseme, “Chinese visual triphone” model is constructed. Triphone hidden Markov model is established based on visual triphones. Joint features composed of visual features and audio features are used in the training stage. In the synthesis stage, sentence HMM is constructed by concatenating triphone HMMs. With the features extracted from sentence HMM, visual speech is synthesized. From the scores of subjective and objective estimation, the synthesized video is realistic and satisfactory.

Keywords- visual speech synthesis; Chinese visual triphone; hidden Markov model (HMM); joint features

A New Algorithm for Ship Centerline Extraction in ISAR Image
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Abstract—The centerline is an important feature in ISAR image features. In this paper, a new ship centerline extraction algorithm is presented. In the improved algorithm, the width character is used in the extraction of the ship centerline, and the line detection in normal centerline detection methods is replaced by line group detection. After finding the ship width and angle, the centerline position can be defined. The simulation results show that the estimation of ship centerline with this algorithm can reach higher precision than that of least-squares method and the projection method.

Keywords-Hough transform; least-square method; projection; centerline

A Chaos-Based Image Encryption Algorithm Using Wavelet Transform
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Abstract—In recent years many chaos-based image cryptosystems are proposed. As encryption process is applied to the whole image, it is difficult to improve the efficiency. In this paper, wavelet decomposition is used in our algorithm to concentrate the main information of image to the low frequency part. Then high-strength chaotic encryption is applied. After that, wavelet reconstruction and Arnold scrambling are used for diffusion. Finally, another wavelet decomposition and encryption round is needed to complete the encryption. The effective acceleration of chaos-based image cryptosystem is thus achieved. Theoretical analysis and experimental results show that the proposed algorithm has large key-space, high efficiency, and satisfied security, suits for image data transmission.

Keywords- cryptography; wavelet transform; chaos;
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Abstract—This paper applies visual cryptography for copyright protection. A multiparty scheme is presented for coowners of digital image. The basic concepts of visual cryptography are explained at first. Then by comparing with referrence, a scheme for coowners is described. Next, key points in schemes are listed including halftone and progressive algorithms. At last examples are listed to show the whole procedure. 
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Abstract—High peak-to-average power ratio (PAPR) of the transmit signal is a major drawback of wavelet packet modulation (WPM). The article presents a new method to reduce PAPR by Linear Programming (LP) to select the optimal wavelet packet basis. Numerical and simulation results show the signal modulated by the selected wavelet packet basis has the optimal PAPR values with given wavelet packet tree space. In addition, this method has more efficiency without any degradation in bit error rate (BER) performance for the same bandwidth occupancy.

Keywords- WPM, Optimal wavelet packet basis, PAPR, LP
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Abstract—Steganography is an important issue in the filed of information safety. This paper concretely designs and carries out a steganography of the text secret information. The introduction of chaos theory conveniences to the test of steganography characteristics and enhance the safe of steganography. Adopting an improvement type BPCS steganography, this scheme can resist the analysis of the steganalysis. Results show that the design of the paper has certain of application value.
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Abstract—The improved bit-plane complexity segmentation (BPCS) steganography carries on different processings to different bit-planes, with setting high threshold value at the high bit-plane and low threshold value at the low. Not only provides good visual imperceptibility and data embedding capacity, this scheme also is capable of resisting the analysis of the whole complexity histogram. However, it still exists safe loophole. Experimental results show that, the partial statistical analysis the paper mentioned can analysis the existence of secret information; furthermore, it can estimate the embedding threshold value accurately.
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An Improved Method for Segmentation of Touching Symbols in Printed Mathematical Expressions
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Abstract-The segmentation of touching symbols is one of the key factors which affect the performance of printed mathematical expression recognition system. An Improved method for segmentation of touching symbols in printed mathematical expressions is presented. This method is suitable for different types of touching symbols. Firstly, the outer contour of the symbol image is extracted based on contour tracing algorithm. Next, the concave corner points are detected by corner detection algorithm. These concave corner points are considered as the candidate segmentation points. Finally segmentation paths are constructed to achieve the segmentation of the touching symbol.

Keywords-OCR; Mathematical expression recognition; Symbol segmentation; Touching symbol segmentation
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Abstract- The component concentrations in sodium aluminate solution are very important in the process of alumina production, they represents the product quality. At present they can not be measured online, so the optimal operation is hardly to be achieved. To deal with this problem and based on the character of process industry data, we propose a RKPLS (Robust Kernel Partial Least Squares) soft sensing method by combining robust algorithm and kernel transformation to predict the component concentrations in sodium aluminate solution. Industry experiments are conducted in the alumina production process and the results show the effectiveness of this method.

Keywords- sodium aluminate solution; soft-sensing; robust PLS; kernel PLS
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Abstract—According to the dynamic changes of the satellite network topology, the limited ability and the high-speed movement of the satellite node, a new clustering algorithm was proposed in order to reduce the time delays and communication traffic between the management station on the ground and the agent on the satellite node. Based on this, the primitives for clustering was designed and implemented. The primitives was accorded with ASN.1. It could be concluded from the experiment results that the implement of these communication primitives could effectively support the establishment of satellite network management clusters.
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Abstract—PET/CT medical image fusion has important clinical significance. As the multiwavelet transform has several particular advantages in comparison with scalar wavelets on image processing, this paper proposes a medical image fusion algorithm based on multiwavelet transform after in-depth study of wavelet theory. The algorithm achieves PET/CT fusion with wavelet coefficients fusion method. Experimental results show that fusion image combines information of the source images, adds more details and texture information, and achieves a good fusion result. Based on the proposed algorithm, we can obtain the best result when using gradient fusion in the low-frequency part and classification fusion in the high-frequency part.

Keywords-PET/CT; image fusion; multiwavelet transform
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Abstract—This paper introduces the simple liner transparent model and nonlinear transparency model which based on Z component. It analyses the disadvantage which existed in the Z component and brings forward an algorithm of nonlinear transparent display model which based on bounding box. The experiment shows that we can conquer the shortcoming which generated by nonlinear transparent model that based on Z component. This algorithm resolves the problem, which brings great variety on the grads and the edge of the contour becomes too bright, during the object’s displaying. Then we can gain better 3D transparency display effect.

Keywords-transparent display; bounding box; 3D Reconstruction; medical image
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Abstract—Current active transit signal priority (TSP) methods are based on real-time detection of information, often with the green extension and early green to make bus pass through the intersection as soon as possible. In this paper, according to domestic environment, applying active transit signal priority in artery coordination system, using related transit priority principle and parameter, can not only guarantee to execute transit priority, but also make the impact of transit signal priority on coordination system minimum. Moreover, the active transit signal priority in artery coordination system should consider the intersection with irregular phase, such as overlapping phase to ensure traffic flow smoothly proceed. So this paper provides active transit signal priority considering overlapping phase in artery progression (TSPOP), and this new green decision model including green of overlapping phase, green of priority transit phase considers green of overlapping phase in early green strategy can keep the same and in green extension strategy can change as flow needs and transit priority request. Finally based on effect of the green extension and early green on general traffic and bus traffic by simulation analysis, using delay of the intersection, this thesis shows the result: TSPOP can reduce bus delay to transit priority and better than transit signal priority without considering overlapping phase in the degree of transit priority, and also can keep the delay of intersection little increase. Therefore, TSPOP in artery progression is effective, which can provide a theoretical foundation and application experience in practice.  

Keywords-transit signal priority; overlapping phase; artery progression;  vehicle delay
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Abstract—The authors set forth a modeling and fault information enhancing method based on fault diagnosis of armored gearbox. Based on introducing the necessary on fault diagnosis and prediction of the armored vehicles gearbox, the modeling and identification of armored vehicles gearbox is completed by using the forward householder real (FHR) algorithm. The concrete modeling process includes the test and pre-measured data, the model choice, model parameter estimation, the model fitness test and so on. On this basis, the paper proposes a transmission system fault diagnosis based on the fault information enhancement. The method utilizes time-domain averaging technique to complete the extraction of periodic signals, through signal interpolation processing, demodulation analysis and re-sampled time-domain average, to complete the shaft frequency signal and mesh-frequency signal extraction, to obtain axis frequency and mesh frequency signals by conducting demodulation analysis, re-sample and time-domain average. In the process of studying characteristics of fault signals, fault information enhancing technology is employed. The result is proved to be right and effective through the fault signal characteristics research methods proposed to enhance fault information, results show that the fault information and did not use enhancement compared to not only improve the signal to noise ratio, but also greatly improved the fault information. 
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Abstract—It requires accurate synchronization among the MCU, servo controllers and sensors in CNC systems for time stamping of data and motion control. This paper presents the design and implementation of time synchronization for CNC systems which employ switched Ethernet as its communication module. The method adopts the clock of switches as the master clock instead of that of MCU which usual is.  To obtain accurate time synchronization, it uses a low-level time-stamping scheme and blocks the time synchronization frames until the actual time is equal to the time in the payload of the frames.  A preemptive mechanism is introduced to make sure the time synchronization frames can be transmitted immediately when the actual time is equal to that. Finally, experimental results are shown and discussed.

Index Terms—CNC Systems; Switched Ethernet; Preemptive Queues; Time Synchronization
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Abstract—Feature selection has become the focus of research areas of applications with datasets of thousands of variables. In this study we present a hybrid feature selection (HFS) method that adopts both filter and wrapper models of feature subset selection. In the first stage of the feature selection, we use the filter model to rank the features by the mutual information (MI) between each feature and each class, and then choose k highest relevant features to the classes. In the second stage, we complete a wrapper model based feature selection algorithm, which uses Shepley value to evaluate the contribution of features to the classification task in a feature subset. Experimental results show obviously that the HFS method obtains better classification performance than solo Shepley value based or solo MI based feature selection method. 

Keywords- feature selection; Shepley value; mutual information
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Abstract: This paper uses a “smart car” as the platform for intelligent control research. MC9S12DG128 is chosen to be the main control unit, which is produced by Freescale Semiconductor. A smallest intelligent control system is designed in this paper and it implements smart car’s self-tracking driving using path identification algorithm. In this paper, the intelligent control study of the smart car includes: the extraction of path information, self-tracking algorithm implementation and direction and speed control. The implementation of different modules of this system is introduced respectively. The highlight is the process of smart car intelligent control: the open-loop control and closed-loop control applications including incremental PID control algorithm and BangBang control algorithms. At last but not the least, the smart based on intelligent control system has been tested.

Key words: MC9S12DG128；Intelligent Control；Open-loop control；PID；BangBang
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Abstract—When making trip mode choice, travelers often take account of personal private cost such as travel time and money spent, while no considering external cost consisted of congestion effect or pollutions of air and noise. There is a big difference between the external cost of different travel modes in urban passenger transport, and the neglect of the external cost is to blame for mode imbalance in Chinese urban passenger transport system. Expounding the connotative meaning of urban passenger transport external cost, the effect of internalization of external cost on urban passenger transport is analyzed. Based on the principle of disaggregate model of personal trip mode choice, a modified Logit Model is established and the methods are given to quantitatively calculate the effect of internalization of external cost. In the end, a numerical example is given and discussed. The result shows that the internalization of external cost can result in different proportions of vehicle and bicycle travelers turning to choose public transit. 
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The Modeling Tool of SaaS Software
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Abstract—In the SaaS application, users can order corresponding software services from the service provider according to their application needs and adjust their services content in use based on the changes of the enterprise development, with strong elasticity and expansibility. However, despite of so advanced concept of SaaS, there are still some problems in the SaaS field constraining the wider use of SaaS. At present the composing model of SaaS, the development method and the problem solving are all taken into account in some of the theories and applications, but no one discusses the description of the SaaS model. As we all know, the model is also the key to the construction of SaaS software development platform. The traditional modeling method based on the workflow asks for understanding the operation processes of all aspects of business for modelling personnel and needs the support of professional knowledge on updating and maintenance of business processes. How to adopt a common way to describe it and make it User-friendly search is a serious problem to be solved. Therefore, we propose SaaS service model based on extended WSCL, and implement the modeling tool of SaaS service model. This paper aims to develop a modeling tool to allow the modelling personnel to complete the modeling process through understanding the business, and the system can automatically convert the state diagram corresponding to the process into WSCL documents. The SaaS service modeling tools can help developers easily model for the SaaS service, which makes the modelling process more formalized and visualized, and then make it easy to communicate with users.

Keywords- SaaS;  multi-tenancy;  WSCL;  modeling tool

An Efficient Improved Group Key Agreement Protocol Based on Diffie-Hellman Key Exchange
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Abstract—Traditional group key generating methods using binary-tree performs efficiently when adding or deleting nodes dynamically. However, when dealing with paroxysmal needs for group key among multi-nodes in the Internet, their time complexity grows to O(Nlog2N). We propose an improved group key agreement protocol based on Diffie-Hellman key exchange, which can reduce the time complexity of this situation to O(N). It can largely reduce overlapping computation and data packages’ sending times, and meanwhile, it remains binary-tree in each node, enabling it efficiently to support dynamically adding and deleting nodes as well. And then the security of this method is been analyzed and a basic idea for preventing MITM attacks is been presented.
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Abstract—The memory management is one of the most central tasks in embedded operating system. This paper introduces one useful method of dynamic memory management in embedded system based on μC/OS-II. Compared with μC/OS-II’s own memory management, the new method is simpler, more stable and lower costs. As demonstrated on searching TV programs in DTV STB, this new dynamic memory management works well and the embedded system can be in a high efficient and more stable operation. 
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Abstract—A wireless sensor network (WSN) consists of hundreds or thousands of energy-limited sensors. Distributing energy dissipation evenly throughout the sensors and saving energy are important goals in designing of WSN protocol. In this paper, we propose an improved energy-efficient algorithm based on L-DCHS (IEAL), it adds a cluster head in each cluster with a novel method, and prolong the steady-state phase time. Additionally, we redefine the candidate set in each round. Simulations show that IEAL can achieve a longer system lifetime and save energy dissipation. 
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Abstract—To obtain the system information of Ultra-Wideband microwave receiving system, accurate measurement of amplitude change and phase change of antenna received signal and antenna transmit signal has a very important practical significance. In this paper, the ADI's single-chip silicon bipolar devices RF/IF gain and phase detector AD8302 is used as a core components in a wideband amplitude ratio and phase difference measurement system which can work from low frequency to 2.7GHz. The measurement system is composed of three parts; they are RF power attenuator, dual operational amplifier TLC2202, and detector AD8302. Experiment results show that the output voltage VMAG of AD8302 has a linear relationship with the two input signal amplitude ratio, and the VPHS of AD8302 will change with input phase difference change. It meets the requirement of measurement of phase difference and amplitude ratio in the Ultra-Wideband microwave receiver system.

Keywords: Ultra-Wideband; Microwave Receiver System; Measurement; Amplitude Ratio; Phase Difference
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Abstract—The propagation of high-frequency electromagnetic plane wave in the dielectric is complex, and the energy distribution is uneven after scattering. Aimed at these problems, the propagation of high-frequency electromagnetic plane wave (microwave) in dielectric is researched in this paper by finite element software ANSYS. The electromagnetic scattering results are obtained by establishing and solving three models of concrete, steel bar - concrete and steel bar - air. There is a phenomenon that the energy in dielectric has concentrative energy band structure. The steel bar will scatter fiercely if it is placed in the region of energy band in dielectric. Several examples are shown in the paper, and the steps and the issues which should be paid attention to in three-dimension high-frequency simulation are introduced in detail. The results and data of the experiment establish foundation for detecting metal in dielectric by microwave. 
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Abstract—Based on the principle of complex systems and software network design and implement a software network measurement platform, which based on the static structure of network. The software network measurement platform can  calculate and analyz static macro topology characteristic value and metrics, finally through with commercial software Pajek contrast test and verify the correctness of the platform of network software metric, and the calculation results of platform software metric precision than Pajek, software for further analysis and lay the good foundation.
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ABSTRACT：the electronic stability control system is one of most advanced active safety technology for modern vehicles. It enhances vehicle active safety effectively. The control algorithm of combination with logic gate and PID control is brought out. The PID parameters are produced by logic gate control and the wheel brake torque to keep vehicle stabilization is outputted by PID method. The method possess of the merit of decreasing computation process and increasing computation speed. Simulation results show that the proposed control algorithm can be used to control the vehicle more stably under various conditions.

Keywords: vehicle, electronic stability control, control algorithm
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Abstract：This paper introduced the character and focused control strategy for Plug-in hybrid electric vehicle. According to all electric range control strategy, a model of series Plug-in hybrid electric vehicle was built, which was used for simulation and study. The energy consumption and cost were compared to tradition series hybrid electric vehicle .The result indicated that purchase cost and fuel dependence of vehicle can be reduced mostly for Plug-in hybrid electric vehicle.

Key words：Plug-In control strategy   Hybrid electric vehicle   All electric range   Fuel Substituting
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Abstract—Due to the self rotation and revolution of the earth and the satellite moving comparatively, the delay rate changes intricately and that affects correlation result when we use VLBI to detect Satellite. To solve the problem, a new method of delay-delay rate 2-D correlation is proposed which based on time-frequency 2-D correlation. This method applies ambiguity function calculation of time-frequency analysis theory to VLBI. The result of Doppler shift equal to the product of delay rate and the frequency of satellite transmitted was proved in this article, so the method of delay-delay rate 2-D correlation is put forward refer to the theory of time-frequency 2-D correlation, and this method can get the value of target’s delay and delay rate by peak value search after ambiguity function calculation of two stations’ received signal. Simulation results have indicated that this method can detect value of the delay and the delay rate at the same time, and it’s useful for VLBI to detect Satellite.
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Abstract—A dynamic support vector machine by distributing kernel function is put forward by integrating the target feature with the SVM. It distributes different Gauss kernel function to each training sample by using the distance between the target feature and each training sample. It is trained after the dynamic set is reconstructed according to the distance between the target feature and each training sample. Experiment results show that it is more robust than the traditional SVM. 

Keywords- support vector machine (SVM); dynamic support vector machine; Gauss kernel function; target recognition
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Abstract—Taking Shandong province as an example, the paper put forward the determination method of  regional development axis and their importance and levels based on pole-axis theory. Firstly, the writers selected four regional development axes according to the conditions of choosing regional development axis, and then analyzed the ranges of the 4 axes and the cities and towns in the ranges with the method of buffer analysis of GIS. Secondly, the writers calculated the importance of the four axes with the method of AHP, which had been improved by the principle component method. Finally, according the result of AHP, the four axes were classified into two types called the first and the second class development axis with the method of self-organizing competitive neural network. From above, we know that the importance and levels of regional development axis can be determined by the methods of buffer analysis of GIS, AHP and cluster analysis. 
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Abstract—Aiming at the condition that the fault mechanism of a store management system is complicated and it is difficult for diagnosis, an expert system for the equipment based on both neural networks and generate rules is discussed. At first, expert experience including fault phenomenons and reasons are summarized. Considering that expert knowledge is miscellaneous and is contact with too many parts, a new coding strategy is proposed by adopting Classification processing methods. NN is the primary tool of establishing Inference model and generate rules are mainly used for assistance, fault diagnosis algorithm of the expert system is designed. Then the expert system is realized based on Matlab Guide tool, results of the simulation proved the methods effective.
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Abstract—Precise modeling and accurate prediction for the ionospheric total electron content(TEC)   are crucial and remain as a challenge for GPS positioning and  navigation , space weather forecast, as well as many other Earth Observation System(EOS). This research develops and analyzes a new prediction technique for the regional ionospheric TEC, based on time series analysis theory using autoregressive model (AR) to perform short-term ionospheric TEC prediction. The predicted TEC were then compared with the TEC measured by IGS, and with TEC from the International Reference Ionosphere(IRI) to assess the performance of the model. Preliminary  results show that AR model could well describe the variation trend of the regional ionospheric TEC and has a good short-term performance of  the ionospheric TEC prediction. The forecasting  methodology based on the time series for the regional ionospheric TEC prediction is feasible

Keywords- Total electron content(TEC); Time Series Analysis;AR model;prediction of TEC; International Reference Ionosphere(IRI)
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Abstract—Designing efficient algorithm for computing the core of decision table is a very meaningful work because the core is the foundation of constructing attribute reduction of the decision table and multi-variable decision tree. To improve the efficiency of the algorithm for computing the core based on Skowron’s discernibility matrix with database technology, the new simplified decision table of the old decision table is defined. And it is proved that the core of the new simplified decision table based on positive region  is the same as the core of the old one based on Skowron’s discernibility matrix. Then an efficient algorithm is proposed for computing the new simplicity decision table. On this condition, an efficient algorithm for computing the core based on Skowron’s disceribility matrix by using database technology is designed. At the end, an example is used to illustrate the efficiency of the new algorithm. (Abstract)
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Abstract—Great effect on urban climate, hydrological condition, surface condition and urban operation caused by  urbanization process, even substantial changes have been taken place, includes heat island effect, decrease of green cover percentage, urban storm water logging, increase of accidents of urban lifeline systems, and so on. At the same time, urban storm water logging brought great negative effect on urban operation and security. The processes of water logging and drainage have been simulated by different software in order to contrast the accuracy of calculation. Different initial parameters, such as parameters of rainfall, hydrographic condition, ecological environment, topographic factor, geological conditions of the city, have played a decisive role in the results of simulation. Influencing factors and formation mechanisms of urban storm water logging, especially the effect on urban lifeline systems, have been analyzed through the simulation. According to the results of simulation, quantified solutions on urban emergency response, optimization of drainage system and improvement of urban planning have been suggested.
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Abstract—In this paper, we propose a real time pedestrian detection approach which consists of two levels: coarse detection and further validation. First, partial stages of cascaded Adaboost classifiers are adopted to detect the upper bodies and generate candidate regions with a high detection rate. In the second level, a probability template is proposed, based on which a template matching technique is used to further reject the negative candidates. All the parameters involved are learnt from the training samples automatically. Our experimental results verify that the proposed approach improves detection performance substantially, while maintaining a fast processing speed.
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Abstract—Empirical mode decomposition (EMD) is a powerful tool for the non-stationary and nonlinear signal analysis and has attracted considerable attention recently. However, one of primary problems existing in the EMD is the mode mixing, which makes the physical meaning of decomposition results obscure. The ensemble EMD (EEMD) is presented to alleviate the shortcoming. The EEMD is a noise-added method and can extract the components with truly physical meaning from the signal. Firstly, a simulation signal is used to test the performance of the EEMD; compared with the EMD, the EEMD illustrates the superiority over the EMD. Then, the fault diagnosis method based on the EEMD is applied to diagnose the faults of the gearbox with multiple faults and successfully extracts the multiple faults information from the collected signal. The results show that the fault diagnosis method based on the EEMD is a promising method for the fault diagnosis of gearboxes.
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Abstract—Conventional techniques are unfit for processing the non-stationary and nonlinear signal, whereas the empirical mode decomposition (EMD) is a powerful tool for the non-stationary and nonlinear signal analysis and has aroused wide concern recently. However, one principal shortcoming occurring in the EMD is the mode mixing, which makes the physical meaning of the decomposition results obscure. The ensemble empirical mode decomposition (EEMD) is proposed to improve the decomposition results from the EMD method. Firstly, a simulation signal is employed to test the performance of the EEMD method, which demonstrates the superiority over the EMD method. Next, the EEMD method is applied to analyze the signal captured from the deck of the WZ12-1 platform and successfully reveals the reason causing the excessive vibration of the WZ12-1 platform. The results indicate that the EEMD is a hopeful method for the fault identification of the offshore platform.

Keywords-Offshore platform; EEMD; Hilbert spectrum; fault identification
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Abstract—The resource of remote sensing data is rich, their formats and resolution are very different, it is necessary to take some approach to fuse the data. The technique of Principal Components Transform fuses data by replacing the first principal component with the high resolution image after the principal component analysis of multi-spectrum image and then carry on the Principal Components Inverse Transformation to obtain the fusion image; The Wavelet Transformation chooses high- frequency and low-frequency to carry on inverse transformation after decomposing the panchromatic image and multi-spectra image with some wavelet. In this paper, unify the 2 ways to fuse data, the first step is to get the principal components of the IKONOS’s multi-spectral image of ChingBai Mountain Area , By the way of Wavelet Decomposition, it is easy to get the high-frequency and low-frequency of the principal components and by taking the method of Wavelet Reconstruction, it is useful to reconstruct the principal components with high-frequency of the panchromatic image of IKONOS and the low-frequency of Multi-spectral image; Then obtain the final fusion image by taking the method of Principal Component Inverse Transform; Combining with the way of visual interpretation and the rule of information entropy and spectral correlation coefficient, we get a good result, the amount of fusion image’s information is 7.4875, and the correlation coefficient is 0.8619. Compared to a single method, the spectral information and resolution have been improved; the result shows that, the method of combining with Wavelet Transform and Principal Component Transform merge their own advantages and make up the disadvantages, the fusion image not only improves the spatial resolution of the original image, but also retains the relatively high spectral resolution, it will be propitious to the further extraction and processing of the remote sensing data.

Keywords- Image Fusion; ChingBai Mountain; IKONOS; PrincipalComponentsTransformation;Wavelet ransformation; Fusion Appraisal
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Abstract—Based on the analysis of traditional edge detection operator of mathematical morphology, a multi-structuring elements edge detection operator of mathematical morphology is proposed. According to the geometric feature of targets, the multi-structuring elements are selected to match image details, which could suppress noise as much as possible while preserving fine details. Threshold acquired by weighted average of gray levels is used to binarize the image, which has a better effect for improving image edge. Several expressions about shape are analyzed in the paper. According to the character of target, the characters of edge pixels, complexity and aspect ratio of minimum enclosing rectangle are obtained. The overall fuzzy evaluating technique is studied, and three types targets are recognize by overall fuzzy evaluating technique through calculating the character evaluating function and membership degree function, and the target needed to be analyzed was recognized in the complex background. Both theoretical and experimental researches are taken in the paper. The results of simulation experiments demonstrate that the proposed method could suppress noise effectively and extract target edge from complex background efficiently, and the target in complex background could be detected reliably by overall fuzzy evaluating technique.
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Abstract—The landing pose of flying target is the important index to assess the performance of flying target. A binocular intersection measuring system is set up to detect the landing pose of flying target by high-speed photograph. Based on the characteristic of rotary objects, Different method is proposed to measure the pose according to the size of images in the camera planes. Experiments and theoretical analysis prove the correctness and reliability of the proposed measuring method, and the pose angle measuring error of big targets and transition targets is less than 1º. A new and reliable approach to measure the dynamic parameter of flying target is provided. 
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Abstract—Based on difference of target azimuth sensitivity between radar feature and infrared(IR) feature, this paper presents a new algorithm for fusion recognition. By estimating the target azimuth through the infrared feature matching, the search domain of radar feature base and calculation of feature training are reduced. Through introducing a new conflict ratio of fusion, recognize feedback is used to avoid mistake. The results have shown the availability of this method through simulated the algorithm.
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Abstract—This paper proposes a novel algorithm of synthesizing 1/f-type fractal signal based on ISWT (inverse stationary wavelet transform. A group of Gaussian white noise as the wavelet transform coefficient of a certain scale is random produced utilizing computer. Calculate the wavelet transform coefficients of other different scales via appropriate transformation, and then the 1/f-type fractal signal can be obtained under ISWT. Simulation results show that the synthesized signal meets the characteristics of 1/f-type signal. This algorithm can be achieved under a variety of wavelets, and it is simple, effective and reliable, and also has a good general adaptability.

Keywords-signal Processing; ISWT; 1/f-type Fractal Signal; computer simulation; correlation

Nonlinear Dynamic Soft Senser modeling of Wastewater Treatment Effluent Quality 
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Abstract—Due to the lack of widely stable and reliable water quality parameters on-line instrumentation, it is difficult to implement closed-loop control of water quality and optimize the operation for wastewater treatment plant. In this paper, a nonlinear dynamic soft-sensing multi-model based on PLS is proposed to solve the problem of multi-variable, non-linear and time-varying uncertainty in wastewater treatment process, through selection of such auxiliary variables easily received as water flow and quality, the dissolved oxygen and oxygen aeration. The methodology integrates dynamic ARX with Fuzzy C-means identifies operating conditions of time-varying and uncertainty in the wastewater treatment process. NNPLS is used to establish a number of non-linear model in different operating conditions and the whole non-linear system. The proposed method is applied in soft-sensing of effluent quality component concentration in wastewater treatment plant. Simulation results indicate that the method which establishes a multi-variable model of water quality indicators is more precise than traditional linear PLS model.

Keywords- NNPLS; fuzzy-c-means clustering (FCM); ARX; soft-sensor; WWTP

Contextual Routing and Navigation Method in Road Networks
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Abstract—In this paper, a novel method, namely contextual routing and navigation, is proposed. This method is based on the author’s proposed hierarchical, lane-oriented 3D road network. The key to implement contextual routing and navigation is to adopt cognition-based hierarchical routing strategy and the view-based multi-scale navigation strategy. The two strategies enable users routing on roadway centreline, carriageway or lane and provides 2D, 2.5D and 3D communicating based on user defined context. A prototype is also developed in the VGEGIS system and the experimental results have confirmed the effectiveness and efficiency of the method. The paper will provide a contribution to flexible location-based services by innovatively considering the hierarchical knowledge of the road network system and contextual visualization needs.

Keywords- Navigation; 3D GIS; Road Network Model

Automatic classification of meta-search engine design and implementation

Jiandong Cao

Software College

Northeast University (NEU)

Shenyang, China

E-mail: neu.loner@gmail.com

Yang Tang

Software College

Northeast University (NEU)

Shenyang, China

E-mail: svernetang@gmail.com

Jian Song

Software College

Northeast University (NEU)

Shenyang, China

E-mail:songjian_1989@yahoo.cn

Abstract—as growing network information, as well as the limitations of traditional search engines, so that people searching for information using traditional search engine, the difficulty greatly increased. We have developed a Meta search engine, which can be automatic classification of information, users use this search engine to search for information; on the one hand can guarantee the recall of information. More importantly, the user can quickly obtain the necessary information based on the system for automatic separation of the categories of information. This paper describes the design and implementation of this system.
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Clustering Algorithm Based on Characteristics of Density Distribution 
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Abstract—Density-based clustering algorithms, which are important algorithms for the task of class identification in spatial database, have many advantages such as no dependence on the number of clusters, ability to discover clusters with arbitrary shapes and handle noise. However, clustering quality of most density-based clustering algorithms degrades when the clusters are of different densities. To address this issue, this paper brings forward a clustering algorithm based on characteristics of density distribution--CCDD algorithm. Firstly, it divides data space into a number of grids. Secondly, it re-divides data space into many smaller partitions, according to each grid’s one-dimensional or multi-dimensional characteristics of density distribution. Finally, it uses an improved DBSCAN algorithm, which chooses different parameters according to each partition’s local density, to cluster respectively. The experimental results show that CCDD algorithm, which is superior in quality and efficiency to DBSCAN algorithm, can find clusters with arbitrary shapes and different densities in spatial databases with noise.
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Based on Spectral Information Fusion Soft Senser Modeling of Wet Ball Mill Load 
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Abstract—Ball mill load measurement is essential to control and operational optimization for the wet grinding process, which affects the production efficiency and energy consumption. A frequency spectral information fusion soft sensor model is proposed to estimation the mill load in the paper. PCA is used to extract the feature of frequency spectrum to deal with many, noise and collinear variables. FFT is used to estimate the power spectral density(PSD)of the vibration and acoustic signal. PLS were combined with PCA scores inputs  to develop mill load. Principal component numbers are selected by an optimize model. A case study shows that the proposed frequency spectral information fusion soft sensor model is effective, and produces better predictive performance than single sensor model.

Keywords- Ball mill load; Soft sensor; frequency spectrum; PCA;PLS

Design of Ultra-broadband Microwave Sources Based on ADF4350
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Abstract—In consideration of the requirement of miniature, high resolution and ultra-broadband on the frequency synthesizer recently, this paper presents a design of miniature ultra-broadband and high resolution frequency synthesizer. Based on the theory of PLL, ADI’s wideband clock synthesizer ADF4350 with integrated a on-chip voltage-controlled oscillator (VCO) is used to be the core component of the system to design a ultra-broadband microwave signal source with the bandwidth ranging from 800MHz to 4000MHz. The hardware circuit is described in detail, and simulation software ADIsimPLL is used to aided design the loop filter of the circuit. PLL lock time, noise and other important indicators are also analyzed in this paper. A microstrip balun is design to converse the differential balance outputs to an unbalance output. Spectrum analyzer is used to analyze the system, and the power of each frequency is stable which meets the requirements in the entire frequency band.

Keywords-ultra-broadband; ADF4350; frequency synthesizer; PLL; microstrip Balun

New Model of SaaS: SaaS with Tenancy Agency
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Abstract—SaaS is a new delivery model for the software development and application. Providers tend to make their SaaS products achieve higher level of maturity, serves more people, satisfy more different individual requirements, while maintaining efficiency and flexibility. This paper introduces a new SaaS application model called SaaS with tenancy agency. It adds two new layers: tenancy process layer and tenancy agency layer, to traditional SOA architecture. First, the system proposed in this paper splits the business process into unified elements, and handles these elements in the same actuator. The actuator focusing on repeated work reduces processes switching time and promotes efficiency. Second, the system combines these elements to tenancy processes to achieve customization of the process. Third, the system sets one tenancy agency for each group of tenants with similar requirements. In such architecture, agencies avoid being too huge and work with noninterference. Platform has been made to produce and run SaaS in this architecture. SaaS with tenancy agency is proved to be feasible.
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Abstract—With the constant development of numerical control technology, the expansion of CNC (computer numerical control) system function is restricted with the interpreter lacking in universality and expansibility. In order to deal with this problem, a new model of interpreter was proposed based on the analysis of NC (numerical control) program basic format. The model is consisted of a NC program rules module and a processing module which includes a lexical analysis sub-module, a syntax analysis sub-module and a machining command converting sub-module. The legal word table and the machining function definitions table in the NC program rules module assist the processing module to interpret the NC code. It is very pivotal for the interpreter to be expansible that the CNC system developers can easily modify the NC program rules module and other sub-modules in accordance to different functional requirements. The design process of every module was expatiated and an interpreter prototype was developed based on this mechanism, which verified the validity of this proposed approach.
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Abstract—A dynamic model for the thermal system of a PEM fuel cell stack is proposed in this paper. It is based on the theory of heat transfer and mass transfer. And it is intended to be used for system analysis and control. The model can not only predict the variables and states in steady case, it can also describe their transient process when the output current varies with load. Besides, it can give insight of the states of different parts of the fuel cell stack. The simulation results show the model is valid and useful.
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Abstract—Based on the theoretical research and actual developing status of artificial intelligence and expert system, this paper discusses several issues in the development of criminal investigation expert systems (CIESs). In particular, we focus on an extension decision support system (EDSS) which employs domain knowledge of recidivism in the crime analysis system. Using the elicited domain knowledge, the EDSS tool uses deductive reasoning techniques to make inferences and provide suggestive courses of action to support the investigatory functions of police, attorneys, or probation officials. In this paper, we present an experience mapping intuitive inversion principle (EMII), and we describe the rationale for developing the CIESs, why we focus on the criminal analysis system, the methodology for eliciting EDSS domain knowledge and experience, and a scenario of what we are implementing as a proof of intuition learning system. A series of elicitation sessions which epitomize the EDSS have been discussed in the paper. After presenting an overview of the system and the major research choices, we describe in detail the system’s modules and present examples of its potential use.
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Study on Unascertained Comprehensive Evaluation Model Basing on Modified Entropy 
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Abstract—Unascertained theory and method are mathematical tool to deal with uncertain information,which has rigorous logic. Traditional unascertained evaluation model determines index weight by information entropy method usually, in which  the weight value is  more objective, but information entropy method can’t express the knowledge and experience of experts and the opinion of decision makers,and sometimes obvious deviation may exist between the weight by entropy and the actual important degree,and even may lead to incorrect weight.This paper introduces the analytic hierarchy process to modify information entropy,and establishes the unascertained measure model basing on modified entropy weight.The model combines the weight determined by experts and by entropy weight to solve the index weight,which gives a comprehensive consideration of subjective and objective factors,and the method can improve the accuracy of weight value and the reliability of evaluation results. 
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Abstract—To the problem of cooperative ground moving target tracking using UAVs in an urban area, a novel method is presented, which based on target state fusion estimation and prediction, as well as on-line trajectory planning. Firstly, based on active sensing, a solving framework was presented, the formal representation and system model of cooperative target tracking using a team UAVs was established; secondly, a filter, named unscented information filter, was suggested for fusion estimation and prediction of the target state; thirdly, with a predicted target state, an on-line trajectory planning algorithm was presented, which based on receding horizon control and genetic algorithm. Simulation results demonstrate that the performance of target tracking was improved with regard to the predicted target state.
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Abstract—In this paper, the relation between Input-output pairing and minimum variance (MV) index as a performance index is studied. Control structure selection or the input-output pairing problem is a key step in designing decentralized controllers for multivariable. The Relative Gain Array (RGA) is an important tool for the control structure selection procedure. In this study, RGA is calculated and decentralized minimum variance controllers are designed for each feasible pairing. The MV performance index will be calculated from the closed loop transfer function using the markov parameters. It is shown that the value of the MV index can propose an input-output pairing that leads to minimum output variance. Several simulation results are provided to show the main points of the paper.

Keywords: Performance Assessment, Minimum Variance, Input-output Pairing, Harris Index.
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Abstract—JbossSeam as a”deep integration” framework, absorbs all essential in Java EE5 and spring .It provides a unified component model for integrating the entire framework. JBPM is a flexible and extensible workflow management system, used to create different users, different applications, different services to interact between business processes. This article describes Seam Framework features and JBPM workflow principles. And through a specific example research in seam integration it simplifies the JBPM workflow of the whole process.
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Abstract—In this paper, depending on the interrelation of condenser’s operational parameters, the factors which affect the vacuum of condenser are analyzed. And a soft-sensing model for condenser vacuum is given by using Support Vector Regression (SVR), then the model is verified and parameters are discussed based on the data of the 300MW steam turbine unit, and the prognostication precision is compared with a RBF model. The results indicate that model based-on SVR has forcible generalization ability and stability and can be adapted to application. The condenser vacuum can be calculated by using the soft-sensing model when the vacuum measuring point is fault, so the model based-on SVR provides a redundancy method for the measurement and diagnosis of condenser vacuum. 
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Abstract—To the issues of business processes changing frequently, heterogeneous system islanded and manufacturing resource hard to reuse during collaborative manufacturing, a service-oriented collaborative manufacturing mode was presented. First of all, the concept of collaborative manufacturing service mode and its characteristics were expounded, and secondly, the model of task unit and service unit for collaborative manufacturing were restructured in logic and then described in the form of meta-model. Collaborative manufacturing task matching to collaborative manufacturing service was achieved, and manufacturing service chain was established quickly. Finally, service-oriented platform architecture for complex products collaborative manufacturing was build. Practice shows this platform would enhance productivity and improve enterprise manufacture collaboration effectively.
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Abstract—Rollover is one of the main traffic accident forms for vehicle.According to the datas recently, rollover has become the second most serious accident. However, the study on rollover in China is at the beginning.The study on vehicle rollover is based on the theories of rollover. In order to optimize vehicle configuration,and enhance vehicle rollover stability,and ensure the road safety,rollover model is proposed and simulated in computer.Besides, the reasons that have effect on rollover are analyzed in detail. The final result can provide a scientific basis for the optimization of the vehicle’s structure and improve the stability of vehicle rollover.Furthermore, some active control systems with rollover prevention are analysized and proposed. At last, the effective control system and the project how to achieve it are provided.
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Abstract—Consumers need to make prediction on the quality of unused Web services before selecting from a large number of services. Usually, this prediction is made based on other consumers’experiences. Being aware of the similarity of consumers’ assessment, this paper proposes a QoS prediction approach. This approach calculates the similarity among consumers, and then uses a improved collaborative filtering technology to predicting the QoS of the unused Web services. Experimental results show that with this approach preciseness of QoS prediction for Web services is higher than other prediction approaches, and it has good feasibility and effectiveness.
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Abstract: This paper proposed how to recognize face image using learning classifier. The main idea of SVM is to give an optimal hyper-plane for two categories classification issues. The max value of k decision functions is used to decide sample data x belong to which class. Experimental result shows that the proposed face recognition algorithm is effective. 
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Abstract—In this paper, the delay-dependent non-fragile robust H control for a class of fuzzy descriptor time-delay systems with norm-bounded parameter uncertainties is investigated. First, a new delay-dependent non-fragile H stabilization method is proposed via a state feedback fuzzy controller, which guarantees the closed-loop nominal system to be regular, impulse free, asymptotically stable. Then, sufficient conditions for the solvability of the controller design problems of different gain cases are presented in terms of linear matrix inequalities (LMIs) and satisfies an H-norm condition for all admissible uncertainties. Finally, a numerical example is provided to demonstrate the application of the proposed method.

Keywords- uncertain fuzzy descriptor time-delay systems, non-fragile control, H control, delay-dependent criteria, linear matrix inequalities (LMIs)

Method of Information System Authority Control Based on RBAC in Web Environment 

Yongping Zhang, Mingming Wu, Zhuqing Wan

School of Computer Science and Technology, China University of Mining and Technology 

Xuzhou 221008, China

Corresponding author: E-mail:  mmwu@cumt.edu.cn

Abstract—Access Control is very important in design of MIS and is safe assurance of system. The Role Based Access Control model is presented in this article. On this basis we present a method of information system authority control based on RBAC in web environment.
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Abstract—Traditional database storage based on file mode is difficult to resolve problems such as data sharing, network communication, concurrency control and recovery mechanism of data security, meanwhile, the research on dynamic monitoring, evaluation and prediction of China cropland resources is becoming widely concerned. Referring to the system structure of SQL Server 2000, adopting the  SDE administrator command method with ArcSDE data engine interface, and using component object model library of ArcGIS Engine 9.2, we realize  seamless integration of the spatial data warehousing and complete client-side GIS development and applications in Microsoft VB 6.0 circumstance. As a result, spatial-temporal database based on China cropland resources and remote sensing is built with C/S operated mode which can reach the top TPC-C performance. In conclusion, the database system achieves four major functions: First, it realizes map searching, spatial analysis and result displaying by using spatial database. Second, it achieves information searching, statistical analysis and data tabulation by using attribute database. Third, it carries out database updating in time with real-time remote sensing database. Fourth, it makes productive potential estimating become true by using algorithmic models. 
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Abstract—A Java3D virtual scene includes not only 3D models but also other elements. To operate Java3D virtual scene as a whole in object-relational databases, a persistent scheme based on Hibernate was used to persist Java3D virtual scene in Oracle. According to the tree structure of Java3D virtual scene, 8 persistent classes and their bi-directional associations were created through Hibernate Object/Relational Mapping and association mappings. The 3D models were stored and modeled in Oracle 11g Spatial. Two custom java classes to map SDO_GEOMETRY data type of Oracle 11g Spatial were also developed to solve the problem that Hibernate does not provide support for mapping this type at present. The object-oriented 3D queries can be used in the persistent scheme, including Shap3D queries, partial Shap3D queries, attribute queries and 3D spatial queries. The developed 3D spatial queries supporting Oracle 11g spatial functions such as SDO_RELATE, SDO_WITHIN_DISTANCE, SDO_FILTE, SDO_INSIDE, SDO_ANYINTERACT and SDO_NN can be executed through Hibernate Query Language and Query by Criteria. The object-oriented 3D operations for the Java3D virtual scene objects can be effectively executed in Oracle through Hibernate persistent technologies.
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Abstract—In this paper, a new control strategy is applied in guidance control system. It obtains the control law with predicting the sliding surface which designed in sliding mode control. This technique is called predictive sliding mode control. It acquires the robustness feature of sliding mode control and the good performance of predictive control. Finally, simulation results are provided to show the effectiveness of the proposed method.
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Abstract-BP neutral network is a method to fuse datas from several dissimilar sensors for more precise results, but its low convergence rate and easily falling into local minimum often decrease the fusion precision. In order to overcome this drawback, we combined BP neutral network with genetic algorithm, and optimized connection weights and threshold value of BP neutral network by genetic algorithm. Then the optimal BP neutral network was applied in transportation system for traffic volume fusion. Experiment result demonstrates that our method satisfied the real-time request of transportation system more effectively.

Keywords: BP neutral network, genetic algorithm, data fusion, transportation
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Abstract—To improve the quality of search algorithm in all IP broadband mobile networks, a hybrid Peer-to-Peer (P2P) search algorithm (HPSA) is proposed which is based on the features of P2P technology and all IP broadband mobile networks. Firstly, this algorithm defines parameters to decide the threshold by means of grey relational analysis (GRA); then we put forward an adaptive threshold method to adapt the dynamic environment; finally, it also presents the optimal threshold. The simulations show that HPSA makes a good performance working in all IP broadband mobile networks, the new algorithm improves search quality and mobile users’ experience efficiently.

Keywords-All IP broadband mobile networks; Peer-to-Peer; Hybrid search algorithm; adapvtive threshold
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Abstract—With the wide use of web services over the world, an effective and efficient search engine becomes necessary. In this paper, we analyzed the limitation of search method using traditional UDDI, and make it in IR-style and take advantage of approximate string matching. Motivated by the feature of WSDL files which define the interfaces of web services, we make operations defined in WSDL files which compose web services as the base units for searching and organize all information of operations and corresponding components as documents, which will facilitate IR-Style keyword searching. In order to improve the precision of searching, we enable users to specify weights in their queries. By defining our ranking function, we sort all the results and present top n ones to users. We also build inverted indexes on operations and corresponding documents to improve query efficiency. In addition, we carry out simple semantic analysis on WSDL files to acquire better accuracy. At last, not only have we tested the efficiency of query after introducing approximate string matching, but also have we verified the effectiveness of the query results.
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Abstract—In order to strengthen management of road hazardous materials transportation, safeguard public interest and social safety, the influence factors that affect the safety supervision level of hazardous materials transportation are systematically and comprehensively analyzed, then the evaluation index system is formed and the index weight is determined with the analytical hierarchy process method. Furthermore, it uses the fuzzy comprehensive evaluation to evaluate the supervision present of road hazardous materials transportation. The evaluation result indicated that the safety supervision level of road hazardous materials transportation in Jilin province is general. To improve the safety supervision level of road hazardous materials transportation, the influence factor weight is calculated and the main influence factor is identified, therefore, the countermeasure and proposal of improving the management level of road hazardous materials transportation in Jilin province are provided for the relevant departments.

Keywords-Engineering of Communications and Transportation System; supervision present evaluation; fuzzy comprehensive evaluation; hazardous materials transportation

An Application of Digital Signal Processor in Brain-computer Interface Based on
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Abstract—This paper proposes the disign method of a Brain-Computer Interface(BCI) system based on SSVEP.Achieved an effective collection and processing of SSVEP information through the combination of analog filtering and digital processing;Changed the features which were extracted from the processed signals into control commands to control the peripherals. In this paper, digital signal processor (DSP) is used in BCI, with its superior processing power and rich peripheral resources, a real-time processing and miniature BCI system become a realization.  

       Keywords-Brain-Computer Interface;DSP;SSVEP  

Control strategy based on BP neutral network plus PID algorithm for dual electric tracked vehicle steering
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Abstract – A turning control strategy based on BP neutral network and modified by a PID algorithm is presented in this paper for the dual electric tracked vehicle. Firstly analyzed the tracked vehicle turning dynamics and establish the torque distribution strategy. The BP network is trained by data from the distribution strategy simulation results; the PID algorithm is used to eliminate the dependence of terra coefficient. Simulation results show that the control strategy presented here is effective for the dual electric tracked vehicle steering.

Key words: tracked vehicle; control strategy; BP network; PID; steering

Adaptive Model Predictive Control Of A Hybrid Motorboat Using Self-organizing GAP-RBF Neural Network And GA Algorithm
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Abstract—The paper presents a novel adaptive neural-network based nonlinear model predictive control (NMPC) methodology for hybrid systems with mixed inputs. For this purpose an online self-organizing growing and pruning redial basis function (GAP-RBF) neural network is employed to identify the hybrid system using the unscented kalman filter (UKF) learning algorithm. A receding horizon adaptive NMPC is then devised based on the identified GAP-RBF neural network model. The resulting nonlinear optimization problem is solved by a genetic algorithm (GA). The performance of the proposed adaptive model predictive control methodology is illustrated on a motorboat simulation case study.

Keywords- Hybrid Systems; Motorboat Case Study; Model Predictive Control; Online Identification; GAP-RBF Neural Network; GA optimization
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Abstract— This paper presents a new Fault Tolerant Nonlinear Model Predictive Controller (FTNMPC). The proposed controller utilizes a Fault Detection and Identification (FDI) scheme based on a novel adaptive extended Kalman filter (EKF) technique. For this purpose a Multi Sensor Data Fusion (MSDF) methodology is incorporated to enhance the estimation accuracy and reliability. A series of illustrative sensor test scenarios has been organized in a Continuous Stirred Tank Reactor (CSTR) benchmark process, which is a typical nonlinear process case study, to comparatively assess the resulting performances of the proposed FTNMPC against typical sensor faults consisting of calibration biases and excessive-variance noises. 

Keywords- Fault Tolerant Control System (FTCS); NMPC; FDI; Adaptive Extended Kalman Filter (AEKF); MSDF;

Stable Boolean rule learning: An fMRI investigation
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Abstract—To explore brain areas involved in Boolean arithmetical computation, functional magnetic imaging (fMRI) was performed on college students during performance of Boolean calculation tasks. For the Boolean arithmetical problems relative to number-processing tasks, results for all twelve subjects revealed bilateral activation in occipital cortex (areas 17 and 18), frontal cortex (areas 6, 8, 9 and 46), and sub-lobar areas. Other simultaneously activated regions included the left inferior parietal lobule, postcentral gyrus and superior parietal lobule. Areas activated by the Boolean mathematical problems associative with the number-processing in fronto-parieto-occipital network. These results confirm some existing hypotheses regarding the cortical network of arithmetic processing, invite acquisition of complex mental problems, and suggest basal role for complex mathematics.

Keywords- number-processing; mathematics; Boolean rules; parietal lobe; frontal cortex

Representation and Reasoning Algorithm about 

Fuzzy Knowledge and its Three Kinds of Negations 

Zhenghua Pan

School of Science, Jiangnan University

Wuxi, China

E-mail: pan_zhenghua@163.com

Cun Wang

School of Science, Jiangnan University

Wuxi, China

E-mail: panzh@jiangnan.edu.cn

Abstract In this paper, we propose that there exist three kinds of negations in fuzzy knowledge, namely contradictory negation, opposite negation and fuzzy negation. Based on the medium predicate logic MF and And-Or tree, presented representation and reasoning of fuzzy knowledge and its three kinds of negations via an example,  discussed algorithm of reasoning, as well as realization of algorithm about example. 

Keywords-negation of fuzzy knowledge; fuzzy knowledge representation and reasoning; medium predicate logic; and-or tree, reasoning algorithm

Identification for Piezoelectric Smart Materials Based on Neural Networks  Method 
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Abstract—Based on the static Preisach hysteresis model of Piezoelectric Smart Materials, the technology of Artificial Neural Networks is applied for the hysteresis modeling of Piezoelectric Smart Materials. The BP network is chosen as the method of identifying the non-linear hysteresis sysytem. Adopting this method one sample’s hysteresis model is built. The results have shown that this method is correct and effective. 

Keywords- Preisach hysteresis model, Artificial Neural Networks, identifying, non-linear
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Abstract— Fault tolerant manipulators maintain their trajectory even if their joint/s fails.  Assuming that the manipulator is fault tolerant on its trajectory, fault tolerant compliance manipulators provide required force at their end-effector even when a joint fails. To achieve this, the contributions of the faulty joints for the force of the end-effector are required to be mapped into the proper compensating joint torques of the healthy joints to maintain the force. This paper addresses the optimal mapping to minimize the force jump due to a fault, which is the maximum effort to maintain the force when a fault occurs. The paper studies the locked joint fault/s of the redundant manipulators and it relates the force jump at the end-effector to the faults within the joints. Adding on a previous study to maintain the trajectory, in here the objective is to providing fault tolerant force at the end-effector of the redundant manipulators. This optimal mapping with minimum force jump is presented using matrix perturbation model. And the force jump is calculated through this model for single and multiple joints fault. The proposed optimal mapping is used in different fault scenarios for a 5-DOF manipulator; also it is deployed to compensate the force at the end-effector for the 5-DOF manipulator through simulation study and the results are presented.  

Keywords-component; Redundant Serial Link Manipulator, Fault Tolerance Compliance, Minimum Force Jump.

The Research on Unmanned Aerial Vehicle Remote Sensing and Its Applications 
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Abstract—As an important means of obtaining spatial data, the unmanned aerial vehicle (UAV) remote sensing has such advantages as real-time, flexible, high-resolution, cost-effective etc, and it can gather information in dangerous environments without risk to flight crews. Because UAV remote sensing is a powerful supplement of spaceborne remote sensing and airborne remote sensing, it has enormous potential and bright prospect. In this paper, the compositions and key technologies of UAV remote sensing system are presented, and the applications such as land use, land supervision, flood disasters, meteorology disasters, geological disasters, forest fire disasters as well as surveying and mapping are summarized. In the end, we predict the main direction of studying on UAV remote sensing in the future.

Keywords-unmanned aerial vehicle;remote sensing; application; research

Automatic Traffic Congestion identification Method of Expressway based on Gain Amplifier Theory
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Abstract—This paper proposes a method for application in automatic traffic congestion identification method (ACI) using gain amplifier theory. The road segment dividing method is given in this paper, and the ACI method of road lean, road cross-section and natural road segment are proposed to identify the traffic state of expressway. The performance of ACI method is evaluated using real and simulation data. The experimental results indicate that the proposed ACI method of lean produced satisfactory DR with deemed acceptable FAR using traffic data of three time scales. The ACI method of natural road segment is suit for estimating the traffic state of natural road segment.

Keywords-ACI; gain amplifier theory; natural road segment

A New Intelligent Fabric Defect Detection And Classification system Based on Gabor Filter and Modified Elman Neural Network
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Abstract—In this paper, one fabric defect detection and classification system  based on 2D Gabor wavelet transform and Elman neural network is introduced. In the proposed scheme, the texture features of the textile fabric are extracted by using an optimal 2D Gabor filter. A new modified Elman network is proposed to classify the type of fabric defects which have a proportional (P), integral (I) and derivative (D) properties. The proposed inspecting system in this study is more feasible and applicable in fabric defect detection and classification.

Keywords- fabric defect detection, classification, Gabor filter, PID, Elman neural networ.

Speech as a High Level Control for Teleoperated Manipulator Arm
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Abstract--In this work a tele-operated system for a  robot arm is designed and controlled by the operator, in witch voice control mode occur to carry out remote tasks. A voice command system for the manipulator arm is implemented as a high level control design and compared to a low level control design based on joystick. The high level control paradigm adopted is based on a spotted words recognition system using stochastic model, robust HMM (Hidden Markov Model) with Cepstral coefficients as parameters witch is  used in automatic speech recognition system. To implement the approach on a real-time application, a Personal Computer USB   interface was designed to transmit commands via Bluetooth components to control the movement of a Robot Arm (the TR-45). The user can control the movements of four degree of freedom (DOF) for TR-45 using a vocal phrase containing spotted words or using a joystick. 

      Keywords- Human-machine interaction, hidden Markov Model, voice command, stepper motors and Robotics. 

The Fault Diagnosis for the Screw Rotor of the Single Screw Compressor Based on Wavelet Finite Element Method 

ZHAO BIN

School of mechanical Engineering 

Liaoning Shihua University

Fushun, China

E-mail: zbzbz0203288@163.com

Abstract—The screw rotor was a main part of the single screw compressor. The crack of the screw rotor would lead to fault of the single screw compressor. Therefore it was necessary to have fault diagnosis for the screw rotor. The wavelet finite element method was used to analyze the fault of the screw rotor. The changes of the natural frequency reflected the location and sizes of the cracks. The effect of main sizes including the length, the width and the depth on the natural frequency was studied, which offered the theoretical guidance for the fault diagnosis of the screw rotor in the further researches.

Keywords-single screw compressor; the screw rotor; wavelet finite element ; fault diagnosis

Research on Reducing Torque Ripple of DTC Fuzzy Logic-based

Gao Sheng-wei1.2, Wang You-Hua1, Cai Yan2, Zhang Chuang1 

1. Province-Ministry Joint Key Laboratory of EF and 

EAR. Hebei University of Technology

Tianjin, China 

gaoshengwei1978@126.com 

2. School of Electrical Engineering and Automation 

Tianjin Polytechnic University 

Tianjin, China

Abstract—The direct torque control (DTC) technique has been widely used as a control strategy for motor drive system. High torque ripple is a major problem when the motor is running at low speed in DTC system. By analyzing the causes of torque ripple, it is can be found that the change of the speed error signal is a good indicator to determine the situation of motor torque ripple. In this paper, a DTC strategy with a fuzzy logic controller has been proposed. The inputs of the fuzzy controller are the speed error signal and the change rate of current signal. The output is incremental value of the torque hysteresis amplitude. Dynamic adjustment of the torque hysteresis amplitude is the ultimate goal. The simulation results show that the DTC system with hysteresis amplitude adjustment fuzzy logic controller can reduce the pulsation of the motor torque and flux, and improve the performance of low-speed operating conditions.

Keywords-fuzzy logic; torque hysteresis; amplitude adjustable; direct torque control

RBF Neural Network Based Prediction for Target Tracking in Chain-type Wireless Sensor Networks
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Abstract—A target tracking is an important embranchment of WSN, which can assure the position of a moving target real-time. This paper works on the prediction problem of target tracking of chain-type wireless sensor networks. We choose RBF neural network as the basis of the tracking prediction model. Based on analysis of chain-type tracking characters and RBF neural network based tracking prediction model, we build a target tracking prediction algorithm. The target tracking prediction problems of moving objects in coal tunnel are simulated and the simulation results show that a moving target can be traced real-time and accurately using the presented tracking prediction model and algorithm.

Keywords-WSNs; RBF Neural Network; Prediction; Target Tracking
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ABSTRACT： Under the premise of fully analyzing the security requirements and security threats of mobile payment, the analysis of secure mobile payment based on SET protocol in the WAP environment has been made, then, this paper points out its various flaws exist in the transaction process. Meanwhile, making improvements on the basis of the original Mobile Payment based on SET protocol, then proposed Mobile Payment based on Super SET protocol. The adoption of the advanced mechanism, the credit hierachical system, the dispute arbitrate mechanism and the virtual user information system etc, which strenthened and perfected the security and non-repudiation of the mobile payment based on SET protocol., and satisfied atomic transactions and the privacy safeguarding. The Mobile Payment based on Super SET protocol has improved the whole transaction process of the mobile e-payemt transaction and all the parties’ interests have been guaranteed practically.

KEYWORDS： Super SET protocol,;Secure Mobile payment; Credit hierarchical system; Wireless Application Protocol
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Abstract The dynamic model of a multi-axis synchronous gantry machining center VX32-60 is developed based on the finite element method. Both the numerical simulation and the modal experiment are studied. The nature frequencies and mode shapes are obtained by theoretical analysis and experimental results. The effects of material parameters and section parameters on the dynamic characteristics of multi-axis synchronous gantry machining center are investigated. The design optimization method of these parameters is proposed, which increases the nature frequencies of machining center and reduces the motion error.

Key words: Synchronous gantry machining center; dynamic model; dynamic characteristics; nature frequency
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Abstract—Multi-level encryption method was used to encrypt the database system and encryption design method for different levels of data granularity was given, respectively taking database level,  table level, recording level and field level as the objects.

Keywords- Database encryption;data table encryption; record encryption; field encryption
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Abstract—In this paper, a six degree of freedom half body vehicle suspension system is developed and the road roughness intensity is modeled as a filtered white noise stochastic process. Based on control theory, the fuzzy control system of the active suspension is established. With the aid of software Matlab/simulink, simulation process is done. Simulation results indicate that the proposed active suspension system proves to be effective in the vibration isolation of the suspension system. A mechanical dynamic model of the two degree of freedom quarter body of vehicle suspension system is 

Keywords- suspension control; fuzzy logic; ADAMS; simulink Introduction Introduction (Heading 1)
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Abstract—The two given gray images are preprocessed, including filtering image processing, on the fault slice image binarization segmentation processing and image of the two distribution centers. Mathematical morphology is used to acquire the contour of the interpolated image. Then, the corresponding points are identified respectively in the two images through calculating the relation between the arbitrary point of contours and the focal point of the angle. If the grey value of both of the corresponding points are close to each other, linear interpolation is used to calculate the grey value of the interpolated point. But if the two corresponding points have distinct grey value, a method to calculate the interpolated point’s grey value is presented. Once all point’s grey value are acquired, the final interpolated image is accomplished. The experimental results show that this new method is effective.

Keywords- Image Interpolation, Mathematical Morphology, 3-D Reconstruction

Development of an Autonomous Control System for a Small Fixed Pitch Helicopter
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Abstract—The indoor test bed of the Autonomous Systems Laboratory has been used to create a control system for a small fixed pitch helicopter. This paper outlines the challenges posed by such a vehicle and the control system designed to overcome them. The control system utilized a visual tracking system to obtain state information without onboard hardware. Matlab/Simulink environment was used to facilitate rapid prototyping control development. An autopilot consisting of   multi-channel PID controllers was implemented for flight tests. Failsafe strategies and gain scheduling were both investigated and implemented with the use of a graphical user interface. A number of flight tests were conducted and the results are provided. The future work of the laboratory is also covered.

Keywords-helicopter; autopilot; flight test; gain scheduling; tracking
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Abstract—considering the data-centric feature of wireless sensor networks and different data has the different requirement of real-time. A new data aggregation algorithm-Miscellaneous data aggregation algorithm based on timeliness of data in wireless sensor networks (MDA) is proposed. This algorithm can adaptability adjusts the data fusion strategy according to the results of the analysis of data time-lines in Application Layer. Moreover, AIDA Layer can dynamically control the degree of aggregation (DOA) in accordance with changing traffic conditions. According to theoretical analysis and calculation results, the algorithm can both satisfy the real-time requirement of different data and decrease the number of redundant data, save energy.

Keywords: WSNs; data aggregation; data timeliness; degree of aggregation; aggregation latency
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Abstract—Microscopic traffic simulation is an effective way to analyze the feature and behavior of transportation systems. However performing microscopic simulations for large-scale networks remains a huge computing problem. Intensive computation characteristics displayed in traffic simulation can benefit from parallel, distributed processing. Based on simplified models, a MPI based distributed parallel traffic simulation system is implemented. And by applying monolateral communication strategy, a high performance is acquired.

Keywords-parallel simulation; traffic network; MPI; monolateral communication 
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Abstract— on a sociological level, having finally taken a foothold during the internet generation’s explosive growth of the 1990s, steganography serves as a means for private, secure and sometimes malicious communication. On a technical level in this thesis, we have proposed two methods of steganography: one of them is based on the technology of spectrum shift, when the distribution of human speech becomes located in unheard places of music spectrum. The second one is based on the technology of spectrum spreading when harmonics of human voice and music are mixed between each other then the Inverse Fourier transform is applied to form a new signal in time domain. Most important technical sound of this project is attempting to implement methods of analog audio steganography, which allow embedding human speech signal to the sound file 

Keywords- Audio steganograph; speech signal; data hiding
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Abstract—Large-scale Generating Unit in heat power is a system which is complex nonlinear, multivariable, time-variant with long-time delay and difficult to establish accurate model, and etc. So it is hard to make system gain optimum running effect with conventional control strategy. A PID network which has dynamic character is used to identify the coordinated control system for establishing a predictive model of generalized predictive control strategy. The Generalized predictive control strategy has some beneficial characteristics such as wide application and strong robustness. It achieves predictive control with online rolling optimization and real time feedback revision. The results of the emulation show the availability of it. 
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Abstract—Image segmentation is an important problem on image processing technique. Based on active contour model, a novel integrated active contour (IAC) model for SAR imagery segmentation has been developed. In this model, the edge information is extracted by edge detection operators based on ratio of average framework, and the region statistical information is distilled by the maximization of likelihood function of different regions. And an unconditionally stable numerical scheme is used by means of additional operator splitting arithmetic. In the end, some segmentation tests have been done using MSTAR, Radarsat-2 and domestic spaceborne SAR images. Results show: proposed model has a good adaptability to complicated SAR images segmentation, and gives an accurate and fast partition for different regions in the images; implementing method is robust which is insensitive to parameters setting and initializations.
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Abstract—A kind of intelligent hydraulic impactor is put forward, including its operating principle and the method to design the hydraulic control system, the hardware and software modules of the computer control system. In the light of the technology characteristics of  the hydraulic impactor, the fuzzy control algorithm is given. The fuzzy controller and the experimental prototype are designed according to the fuzzy control strategy. By experiments, it’s proved that the intelligent hydraulic impactor can automatically regulate the impact frequency and impact energy  to realize its intellectualized work according to the differences between physical properties of objects.

Keywords-Hydraulic impactor；Hydraulic control；Fuzzy conyrol
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Abstract—On the basis of results of previous studies, this paper overviews several kinds of typical artificial muscles’ structural principle, the technological study condition and application status in main fields，and classifies artificial muscles. This paper mainly summarizes domestic and foreign scholars’ research results on the control technology of artificial muscles, including neural network control,   control, parameter self-adaptive control, variable structure control, single neuron self-adaptive PID control, pole-placement and adaptive digital control, two-layer sliding mode’ fuzzy variable structure control, fuzzy immune PD control algorithm with fixed gravity compensation and so on. Finally, it prospects the trend of research and development of artificial muscles.
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Abstract—According to inverted pendulum system control error, the method of error analysis and compensation is proposed, which establishes the structural model of inverted pendulum system, elaborates control principles of tilt inverted pendulum system, and studies error causes of inverted pendulum and inclination system error and dynamic error in the control process. But errors involving electric control system and model of inverted pendulum system are combined together to constitute composite error of tilt inverted pendulum system. The purpose of studying the relationship among composite error, motion parameters and structural parameters is to rediscover a solution to minimize composite error and to improve the accuracy and precision of control system provides theory basis. The simulation results reveal the necessity of optimal control error compensation of tilt inverted pendulum.

Keywords: tilt inverted pendulum, error analysis, compensation, simulation

Using Object-Orientation to Conceptualize an Adaptive Learning Content Management System Modeling 

Moo-Chee Lee 

Department of Industrial Engineering 

Yuan Ze University 

Taoyuan, Taiwan 

ieychung@saturn.yzu.edu.tw   

Yun-Kung Chung 

Department of Industrial Engineering

Yuan Ze University 

Taoyuan, Taiwan 

ieychung@saturn.yzu.edu.tw  

Abstract—A conceptual modeling of an adaptive or a flexible learning content management (LCM) system is an initialized step toward successful implement of a distance education system on Internet. Its aim is at planning and accomplishing the responsiveness to the learning content (re)configuration required for meeting the students’ learning goals. Since learning content is composed of the relative learning objects, their (re)configurations and reuses are essential to the construction (modification) of a new (existing) studying subject (content). The alternatives of appropriately aggregating a number of relative learning objects to structure the learning subject certainly is to the success of the LCM system implementation. This paper thus presents such a conceptualization that is able to model an adaptive LCM system by defining its learning object constituents as the respectively reusable active objects represented in the nature of the object-orientation (OO) software. The aspect of the proposed OO-based active objects instruments the modeling process of an adaptive LCM system. 

Keywords-multimedia databas; distance learning; learning content managemen;, learning object; object-orientation. 
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Abstract— To control the power flow, for increasing the transmission capacity and optimizing the stability of the power system, FACTS devices are used. One of the most widely used FACTS devices is Unified Power Flow Controller (UPFC). The controller used in the operation of UPFC has significant effect on power flow control and stability enhancement. Conventional PI regulators are generally used in the control of UPFC. This paper investigates control method, using fuzzy logic, for the unified power flow controller in order to improve the stability of a power system. FLC was developed by taking into consideration Mamdani inference system in the decision process and Mamdani’s Centroid method in the defuzzification process. Studies with different operating conditions are simulated to prove the ability of UPFC in controlling the power flow and the effectiveness of fuzzy controller in the performance of UPFC. MATLAB / Simulink is used to simulate the FLC and UPFC models.

Keywords–Fuzzy logic controller (FLC); Unified Power Flow Controller (UPFC); FACTS.

Image Denoising with Grouplet Transform
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Abstract—Grouplet transform(GT) can take advantage of the image’s geometry structure since the bases of Grouplet can adapt the different geometry structure in different scales. The association fields that calculate by The Block Matching algorithm which cannot adaptive to different textures cannot follow the turbulent texture contained in an image. Grouplet transform based on Streamline (GTS) introduced streamline to improve the performance of represent of turbulent texture. The starting pixel selected for association fields pruning was arbitrary, and one flow will prune to several flows that would destroy the original texture decreased the performance of Grouplet Transform. This paper proposed an advanced grouplet transform (AGT) that make use of the advantage of Greedy algorithm and Dynamic Programming algorithm in association fields pruning to ensure association fields well suited of the image’s texture structure. Experimental results show that the performance of image denoising by AGT-threshold outperforms GT-threshold denoising method and GTS-threshold denoising method.

Keywords- Grouplet transform; Stream; Greedy algorithm; Dynamic programming algorithm.

Transverse Thickness Monitoring Strategy 

Research of Cold Rolling Strip Based on Virtual Instrument
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Abstract——Base on analysis of influence factor about strip’s convexity degree and transverse thickness, established online monitoring system of cold rolling strip’s thickness and convexity degree, to emulate by application of LabVIEW software, and compare with the practical situation, as result of it could mainly meet requirement of online virtual monitoring. 

Keywords— Virtual Instrument; Strip Thickness; Online Monitoring;

Automated Incident Detection Algorithms for Urban Expressway
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Abstract—In order to improve the efficiency of traffic management system, reduce the losses caused by traffic incidents, an algorithm for application in urban expressway incident detection is proposed based on the change trend of traffic parameters using gain methodology. The traffic data for research were obtained from a real section of urban expressway. It contains volume, speed and occupancy .The time scale of data is 20s, 1min and 5min. The performance of automatic incident detection (AID) algorithms was evaluated based on detection rate, false alarm rate, mean time difference between different algorithms, mean time difference between different times scale, robustness. The detection performance of the proposed algorithm was compared to California algorithm which has been adequately proven in practical applications. The experimental results indicate that the proposed algorithm is competitive with California algorithm using traffic data of three time scales, and the robustness of the proposed algorithm is very satisfactory.

Keywords-Urban expressway; gain methodology; lengthways time series of traffic parameters; Traffic incident
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Abstract—The basic principles and structure of HDB3 was briefly introduced in this paper, and the shortcomings of the existing HDB3 encoder and decoder was analyzed. Then a new design of HDB3 encoder and decoder based on FPGA was proposed, and the hardware design circuit and software simulation were introduced. The simulation was achieved through the VERILOG-HDL in EP2C35F672C8 chip of CycloneII series in the development environment of Quartus II 7.2. The results show that the design meets the requirements of HDB3 encoder and decoder, which has a simple hardware circuit and flexible software, and runs fast,and can be used in practical communication systems. 

Keywords-FPGA;HDB3;Encoder and Decoder
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Abstract—According to the fact that the quality evaluation process of traffic information estimated by floating cars is neglected or on which models used are unreasonable in existing researches, which lead to blind application of traffic information for users, a method for estimating the reliability degree of traffic information based on floating car is designed considering sample sizes of floating car, and verified with simulated data based on part road network in Changchun, China. The results show that the reliability degree of traffic information based on floating car can be obtained reasonably and accurately using the method in this paper.

Keywords-traffic information collection; floating car, reliability degree; sample size

An Improved Software Reliability Model Incorporating Debugging Time Lag
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Abstract-Software reliability growth models (SRGMs) based on the non-homogeneous Poisson process (NHPP) are quite successful tools that  have been proposed to assess the software reliability. Most NHPP-SRGMs assume the detected faults are immediately corrected, but it is not the case in real environments. In this paper, incorporating the testing coverage, considering imperfect debugging and correcting time lag, we propose an improved NHPP-SRGM. Experimental results show that the proposed model fits the failure data quite well and has a fairly accurate prediction capability.

Key words: NHPP; testing coverage; time-delay; imperfect debugging
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Abstract—This paper employs Genetic Programming (GP) with individuals of tree structure to form empirical formulas in order to track the dynamic pattern of the moving average curves of stock prices. We find that our method tracks the 60-day moving average better than other shorter period averages. In order to minimize the effects of noise and other random events impacting on the markets and maximize the effective information abstracted from the origin data, two comparable data preprocessing methods for turning points are proposed to cooperate with GP for more stable long & mid-term dynamic analysis and prediction. We use either discrete data with fixed time intervals as long as 120 days or data at local extreme by FFT. So, the formula finding system tracks the next turning point with the information of several previous turning points. Simulations show that our method to track and predict long & mid-term change trend of stock price is practical. 

Keywords- Genetic Programming; Fitness function; Moving average; Fast Fourier Transformation (FFT) filtering
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Abstract—This paper discusses face detection algorithms based on different color spaces, and choose the YCbCr color space to detect human face. Then it provides a new face detection algorithm based on both face-color and hair-color space. It is an adaptive algorithm. Experiment results show that even under the strong light conditions, or the background color and face color is similar, the algorithm also can accurately detect a front or slightly sloping of the face.

Keywords- face detection; skin color model; hair color model

Traffic Organization Method for Emergency Evacuation Based on Information Centrality 
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Abstract—Large-scale natural or man-made disasters have the potential to cause great loss of life, human injury and extreme property damage. Evacuation from areas at risk is often one of the most feasible strategies that can be undertaken in response to these types of disasters. Evacuating a large population in the shortest possible time is an extremely complicated and difficult task, which primarily relies on efficient method of traffic organization for emergency evacuation corridors. This paper, on the foundation of efficiency and contingency, puts forward a novel method of emergency evacuation traffic organization using information centrality of complex network theory, the characteristic of which integrates a method of emergency evacuation corridors optimization and traffic organization method of emergency evacuation corridors. In addition, the efficiency function in information centrality has been improved. The experiment results show that the proposed method has rationality and feasibility.

Keywords: engineering of communications and transportation system; information centrality; emergency evacuation; traffic organization method

A Novel Algorithm for Image Space Resolution Enhancement 
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Abstract—Based on the balance theory of static electric field and CCD image forming features, the internal principle of image forming is analyzed. A new algorithm for image space resolution enhancement is presented. With this algorithm, the interpolation function can be adjusted automatically with electrical potential difference of the adjoining pixels and its energy zone, by means of which, the image can be magnified self-adaptively. Particularly, this algorithm takes into consideration of the effects of each color vector on image’s interpolation. Therefore, marginal vagueness, keystone distortion and distinct artifacts brought by traditional methods are overcome, and color distortion brought by separate disposal of the color individually is also mitigated. Gray image and color image are tested separately, and the test results show that with not only the image quality is improved, but also clear margin and contour information is kept with this algorithm.

Keywords-image enhancement; self-adjustment; electric potential energy; marginal vagueness; CCD imaging principle

An Improved Image Segmentation Algorithm Based on Boltzmann Theory and Its Parallel Computing Realization
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Abstract—This paper deals with the improvement of free energy computing in segmentation algorithm according to the analysis of Image Segmentation Algorithm Based on Boltzmann Theory (ISABT) and a new one is proposed. It is proved by comparative experiments that performance indexes of the new algorithm are considerably improved. The parallel processing method of the algorithm which is applied to multi-processors is presented for solving the real-time problem, and then its feasibility is verified by experiments. The experiment shows that the improved ISABT with rapid parallel image processing greatly enhances the speed of segmentation with its segmentation effect assured. Compared with the original algorithm, the new one may reach a speed of 20ms/F for 480×320 image on the processing platform including eight pieces of TMS320DM642, and it basically meets the real-time requirement for robot visual processing.

Keywords- image enhancement; Boltzmann theory ; DSP; parallel computing; robot vision

The study of geospatial data extraction based on MicroStation
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Abstract—Geospatial data extraction, which extracts geometric information and attributes information from the graphical data file, attributes database to binary point，line, surface storage format to form an intermediate file. According to the software demand the middle point of the document line elements are separated and stored in accordance, then the elements are placed in corresponding layers. In essence, geospatial data extraction is actually the inverse process for geospatial data symbolization. In the digital map production, it both meet the needs of hard-copy map (such as map printing, plotter output etc.), but also meet the geospatial geographic data warehousing, data format conversion and other demands. The realization of geospatial data extraction in MicroStation is analyzed and the implement methods are given in this paper.

Keywords- geospatial data extraction; MicroStation; DGN

Model Control and Transition of Residual-Affected HCCI Engines by electro-hydraulic Valve Actuation System
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Abstract—Since the homogeneous charge compression ignition (HCCI or CAI) was put forward, different manners were adopted to realize HCCI combustion with gasoline and ethanol. However, each combustion mode could only work in a narrow operation region. In order to put the HCCI modes into practice, the researchers suggested that the engine operated in more different HCCI modes and operated in conventional combustion mode (SI、CI) in others operation conditions, which was called hybrid combustion mode engine. In this paper, HCCI combustion was achieved in a modified single cylinder mass production engine through preheating the intake charge and trapping residual gases. Three modes of trapping residual gases were realized by a newly developed full variable valve timing system controlled by electronic system. The transition smoothness was improved by applying the strategy in which the fuelling consumption was compensated. Due to the cycle-synchronous control of valve timings, injection and ignition offered by the control system, transitions between the HCCI modes and SI operating mode can be realized without misfire or negative torque response. In order to control the HCCI combustion modes, the internal EGR strategies were studied by GT-POWER coupled with CHEMKIN. 

Index Terms—combustion mode transition, homogeneous charge compression ignition (HCCI), spark ignition (SI), fast thermal management system (FTMS), EGR (key words)

A Dual Channel Routing Scheme in MANET Networks 
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Abstract—In QoS routing for wired networks, multiple path routing is popularly used. Because of excessive routing overhead, algorithms are not well suited for MANET networks. The IEEE 802.3 DCF standard allows for the use of multiple channels available at the physical layer, by improving the capacity of MANET networks by using multiple channel interfaces, a dual channel routing (DCR) scheme is introduced that proactively maintains all nodes’ location information based on periodic exchanges of these information in one channel. The location advertisements are distributed to all nodes in the network. The resulting replicated distributed database represents the entire network topology. Every node uses this connectivity map to calculate the shortest path to every other node. Then, source transmits data packet in another channel. This traffic distribution efficiently utilizes available network resources and prevents nodes of the route from being congested in heavily loaded traffic situations. DCR is a hybrid proactive/reactive scheme. Because there is no interference between two channels, the results of simulation show that the scheme can improve networks performance.

Keywords：MANET; dual channel; multipath routing
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Abstract—In the network control system (NCS), stochastic network time-delay makes the system performance reduction and even instability. For the issue of compensation for network time-delay, this paper launced a switching control strategy based on the building of switching model of the NCS, which means to switch to a different controller according to the different intervals where network time-delay fall into. When the time-delay is less than a sampling period, the LQG of optimum control algorithm should be used with its good real-time. On the contrary, when the time-delay is larger than a sampling period, an improved and rapid GPC algorithm is pointed out. Finally, simulation result shows that this method has a good compensation effect to the network time-delay and has a very good real-time performance.

Key words—network  control system, delay compensation,

switch control, multi-model

Fluid Model Driven by an M/M/1 Queue with Multiple Exponential Vacations
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Abstract—This paper studies a fluid model driven by an M/M/1 queue with multiple exponential vacations. The Laplace transform of the steady-state distribution of the buffer content is expressed through the minimal positive solution to a crucial quadratic equation. Then the performance measure—mean buffer content is obtained. Finally, using some numerical examples, we present the parameter effect on the mean buffer content.

Keywords-Fluid queue; M/M/1 vacation queue; Buffer content; Laplace transform
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Abstract— A novel locating vehicle license plate (VLP) method is proposed in this paper. Firstly, preprocessing is used on the license image. Then a series of morphological operations are used to extract important contrast features to find out all license plates candidates. As a result of the noise, more than one candidate will be extracted after the morphological operations, so the auto –correlation based verification method is applied. Experimental results show that the proposed method is very robust and effective for locating vehicle plate.

Keywords-license plate recognition; license plate location,;morphology; auto –correlation

Human Computer Interaction for the Disabled with Upper Limbs Amputation
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Abstract—A robust human-computer interaction is proposed. Through robust facial features location and tracking, the disabled with upper limbs motion impairments, e.g. amputation can easily operate computer. It has the following contributions. (1)The work is based on common camera instead of infrared device. Therefore, the cost is low. (2)The enhancement facial motion detection based on local area is presented to simulate the mouse click events. (3)A trajectory smoothing algorithm is proposed, which can improve the accuracy and stability of the facial motion tracking. Experiments show it can robustly track the facial movement under the background and illumination variation. It can also effectively detect the facial expressions.

Keywords-pattern recognition, face detection, human computer interaction

Particle Swarm Optimization algorithm Based on Variable Metric Method and its application of non-linear equations*
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Abstract—In this paper, particle swarm optimization algorithm based on variable metric method is proposed for the defects of elementary particle swarm optimization algorithm "premature" and the parameter setting. The algorithm uses fast local convergence characteristics of the variable metric method, so that the improved algorithm can jump out of local optimal solution effectively, and can also search the global optimal solution quickly. Simulation results show that the new algorithm improves the accuracy of the optimal solution and optimization efficiency; also demonstrate that the new algorithm has better robustness, and then the improved algorithm is successfully applied to solve the problem of nonlinear equations.

    Keywords-Global Optimization;Particle swarm optimization algorithm; variable metric algorithm; nonlinear equations
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Abstract—Based on the PID(Proportional-Integral-Differential) control algorithm, by analyzing the control system with control variable varying in the form of arbitrary function, a simple control method with control variable varying in the form of arbitrary function was presented, i.e. PID control algorithm with set value which is constant in small zone. The paper introduced the mathematical model and the parameter tuning method of the PID control algorithm briefly, analyzed and the selection principle of the parameters of the advance control, lag control, ideal control. And used the MATLAB to simulate and verify this algorithm, the simulation results are satisfactory. Tests were carried out on different equipments and in different experimental conditions; results of the experiment are successful. Then this method is applied to the practical engineering practice, proves that it makes remarkable effects on the practical utilization.

Keywords- PID algorithm；function；control algorithm；control quantum；MATLAB simulation 
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Abstract—This paper presents a new cross-coupled charge pump structure which generates 2Vdd output and applies to flash memory. Compared with conventional structures, the novel scheme has lower ripple voltage, and higher efficiency. These advantages were achieved by employing the methods of reducing power loss effectively. The proposed charge pump was fabricated with TSMC 0.18μm CMOS process. By the simulation of HSPICE, it shows that the new scheme could operate at a supply voltage as low as 0.9V with the maximum efficiency of 91.82%. 

Keywords- charge pump; power loss; efficiency; flash memory.
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Abstract—Vehicle license plate location is an important part of a license plate recognition system. This paper proposed a new location method for plate under complex scenes based on horizontal gradient and morphological operation. Firstly, horizontal gradient image was obtained by horizontal difference on the grayscale image. Secondly, an adaptive threshold proposed in this paper was used to segment the gradient image. Then, the candidate vehicle license plates were detected by morphological and region operations. Finally, the result of the license plate location was decided by candidate plates searching according to the features of the plate region. The experiments on 191 vehicle images that were taken under different illumination, weather and distance conditions show that the efficiency of the proposed algorithm is 96.34%. 

Keywords-horizontal gradient; adaptive threshold; morphology; region operation
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Abstract—An improved SAR image denoising method based on sigma filter was proposed here. Firstly, we analyzed the traditional sigma filter and showed its weakness in removing complex noise while maintaining sharpness of edges. Secondly, the sigma filter was modified to accommodate to image with complex noise. Then, to maintain the sharpness of weak edges, we put forward a new method named grey center offset sigma filter (GCOSF). In GCOSF, canny detector is utilized to detect regions containing edges. We adopt grey center offset value instead of center value to calculate filtering result. Last, experimental results demonstrate that the GCOSF performs better than traditional sigma filter and several other filters by considering the effect of noise removing and edge keeping simultaneously. 

Keywords- SAR image； sigma filter；grey center offset；complex noise；weak edge； edge preserving

Monocular Computer Vision Image Calibration Method and Its Application
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Abstract—Big error of locating control points of anamorphic vision image calibration cause it difficult to calibrate of dynamic image automatically and accurately. Accordingly, a new calibrating method based on pattern matching is put forward. It locates the control points accurately; and builds the polynomial modeling of the anamorphic image, chooses the optimum polynomial order and calibrates the image distortion with bilinear interpolation. Apply the calibrating method to steel level measurement in continuous casting tundish base on compute vision; the method achieves quick and accurate calibration of image in steel level measurement. The results show that the error between measuring and real steel level is about 20mm before calibration; then it comes to 0.6mm after calibration. It provides an important link of image preprocessing to monocular computer vision measuring system.

Keywords-image distortion; pattern matching; control point; calibration; steel level measurement
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Abstract—The mission requirements are analyzed and the optimization model of responsive satellite constellation design which can simultaneously optimize constellation structure and orbit parameters is built. As the number of variables involved in the model is large, classical genetic algorithms will have difficulty in obtaining satisfying results in acceptable time. The hierarchical genetic algorithm is designed to resolve the optimization model. The mutation operators and the crossover operators of the ground layer genetic algorithm are modified. The model and algorithms are validated through a numerical example.
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An Edge-preserving Fourth Order PDE Method For Image Denoising
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Abstract —This paper presents an edge-preserving fourth order partial differential equation (PDE) method for image denoising. This method can preserve edges and avoid the staircase effect.  The proposed fourth order model contains a function of gradient norm as an edge detector, which controls the diffusion speed according to the local structure of the image and preserves more details. Denoising results are given and we also compare our method with some related PDE

 models.

Keywords--edge-preserving; diffusion filter; staircase effect; fourth order
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Abstract—The response properties of fuzzy systems generalized by non-singleton fuzzifier method are discussed. Firstly, the fuzzy system with non-singleton fuzzifier, CRI method and centroid defuzzifier is discussed. A sufficient and necessary condition of the corresponding fuzzy system possessing interpolation properties is deduced. Furthermore, some sufficient conditions of fuzzy system possessing fitted properties are obtained. Then, fuzzy system with non-singleton fuzzifier, triple I method and centroid defuzzifier is studied. It is proved that fuzzy system with non-singleton fuzzifier, regular implication and triple I method is equivalent to Mamdani fuzzy system. And it also possesses interpolation properties. At last, a simulation result is provided to illustrate the validity of the conclusion.

Keywords-fuzzy system; non-singleton fuzzifier; CRI method; triple I method; response ability; universal approximators

Dynamic Hand Gesture Recognition Using Motion Trajectories and Key Frames
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Abstract—In this paper, we address the problem of dynamic hand gesture recognition from unaided video sequences. We present a novel approach based on motion trajectories of hands and hand shapes of the key frames. Firstly, the hand area is segmented by active skin color model. Then the hand motion trajectories are extracted with dynamic time warping(DTW) algorithm and the key frame of video sequences is computed by frames difference. The hand gesture of the key frame is considered as a static hand gesture. The feature of hand shape is represented with Fourier descriptor and recognized by neural network. The combined method of the motion trajectories and key frame is presented to recognize the dynamic hand gesture from unaided video sequences. Experimental results show that the proposed approach is capable of effectively recognizing the dynamic hand gesture.

Keywords-dynamic hand gesture; dynamic time warping; shape descriptor; key frame

An Energy-Effective Clustering Algorithm for Multilevel Energy Heterogeneous Wireless Sensor Networks
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Abstract—Clustering provides an effective way for data gathering in wireless sensor networks. In practice applications, either the difference of energy consumed by sensor nodes or node redeployment leads to the energy heterogeneous networks. This paper proposes a new distributed Low-Energy node Protection Time-driven Clustering algorithm (LEPTC) for heterogeneous wireless sensor networks, in which nodes are initialized with different energy levels. This new approach aims at guaranteeing more uniform energy consumption of the nodes and prolonging their lifetime. In LEPTC, cluster head selection is primarily based on the residual energy ratio between a node and its neighboring node with lowest energy. As a result, a node with higher residual energy around the low-energy node will produce a shorter time for cluster head competition and hence have more chance to become a cluster head. So LEPTC can better handle the heterogeneous energy capacities. Moreover, LEPTC adopts a multi-hop data transmission manner for the “forced cluster heads”. Simulation results show that LEPTC outperforms some existing clustering methods in terms of the network lifetime and the network data capacity in energy heterogeneous networks.

Keywords-wireless sensor networks; clustering; energy heterogeneous; network lifetime
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Abstract—Feature matching is an important way of network intrusion detection system. With the increasing of attack types, rule database becomes more and more larger and the course of matching also becomes increasingly complex, which makes IDS easily to lose packets. For the problem above, two kinds of signature customization methods which based on open ports and CVE number are designed in this paper. These methods integrate the IDS and vulnerability scanner, help the misuse NIDS to select appropriate signature for the protected host and eliminate unnecessary signature matching through not modifying too much programs and setting the values of NIDS. Some experiments have been done on testing the integrated system. The results show that IDS can reduce the detection rules, useless alerts and improve detection efficiency after customization signature. 
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Fuzzy PID Controller Design For DILAG’s Frequency Stabilizing System
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Abstract—The frequency stability is of great importance to DILAG’s performance. Based on physical principle of frequency stabilizing, a fuzzy PID controller is designed by combined fuzzy control with conventional PID control. Simulated and experimental results show that the fuzzy PID controller is superior to the conventional PID controller in dynamic steady performance, and the fuzzy PID controller features stronger null stability.

Keywords- DILAG; fuzzy PID control; null stability.
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Abstract—The latest survey data about China network security were shown in this article. They revealed that the network security problems were becoming more serious in China. Computers affected and damaged by virus were very serious. Hackers had become one of the most dangerous threat. The security of the infrastructure of information service was challenged. Most of the Chinese Internet users did not believe its security. The main constraints of China's Internet security were put forward based on the analysis of the investigation result. And also the author talked about the measures should be taken to strengthen the network security of China.
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Adaptive Color Restoration and Luminance MSR Based Scheme for Image Enhancement
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Abstract—A non-linear image enhancement algorithm called Adaptive Color Restoration and Luminance MSR Based Scheme for Image Enhancement (ACRL_MSR) is presented in this paper to improve the visual quality of color images under poor lighting condition. The Red, Green, Blue(R, G, B) color bands are enhanced by adjusting luminance which is automatically enhanced to a proper range based on Human Visual System (HVS) via the adaptive parameter. At the same time the percentage of R, G, B in three bands of the output images is almost as same as the original one to prevent color distortion. The color bands in dark/shadow zones are enhanced partly by luminance and partly by their original color values to make these areas more colorful and natural. The new algorithm is observed from the experiment results, which produces more natural and vivid color than those by MSRCR and LB_MSR. 
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Research of Multi-next Hop Routing Algorithm
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Abstract—The traditional routing mechanism based on single path has become bottleneck which affects and restricts the performance of the whole network. Multi-next hop routing mechanism can implement packets forwarding in parallel, while preserves the best-effort model of the network layer. Multi-next hop technology can effectively ease the network congestion, increase resource utilization and enhance the network robustness. The paper makes a survey of the available multi-next hop routing algorithms，with the problem of the useless link between equidistant from the destination， an improved Multi-next Hop Routing mechanism based on Shortest Path searching Sequence Numbering（MHR-SPSN）is proposed. Results of the simulation analysis demonstrated the feasibility and efficiency of the presented method.

Keywords- Multi-next hop; routing algorithm; shortest path; sequence numbering; resource utilization
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Abstract—An improved ant colony algorithm, differential evolution chaos ant colony optimization (DEACO) algorithm, was proposed to plan an optimal collision-free path for mobile robot in 3-D environment. It utilized differential evolution algorithm to update pheromone and chaos disturbance factor was added when pheromone updates for possible stagnation phenomenon. So it enhances escaping capability of algorithm, avoids path-deadlock situations as well as improves the efficiency of planning optimal path. The simulation results indicated that the optimal path on which the robot moves can reach safely and can be rapidly obtained under 3-D space environment, the effect being very satisfactory.
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Abstract—Traditional single next-hop routing has been unable to meet the needs of the increasing network applications。Based on multi-hop routing mechanism, this paper proposes a multi-output Switching fabric and dual pointer maximum-weight-first scheduling algorithm. On the basis of distinguish queuing, the algorithm uses dual pointers to schedule the single output and multi-output packets to achieving distributed scheduling and dynamic matching. Simulation results show that the switching fabric has better delay performance under multi-next-hop routing. The algorithm guarantees throughput and delay performance, meanwhile reducing implementation complexity and improving the processing speed of switching fabric. 

Keywords-Multiple next-hop routing; Switching fabric; Scheduling Algorithm

A Routing Optimization Algorithm of Equal-Cost-Multi-Paths 

Based on Link Criticality

Ming Tian, Ju-long Lan, Xuan-yong Zhu, Jian-mei Huang

National Digital Switching System Engineering Technical Researching Center,

Zhengzhou, China 

tianming19841101@126.com

Abstract—To effectively avoid congestion and take full advantage of bandwidth inside a network, routing optimization is needed for path selection over a set of equal-cost-multi-paths. In this paper, a Link-Criticality-based ECMP routing optimization algorithm is proposed. As the traffic in the network overlaps on some links, LCER selects the path with least link average utilization and hops for the ECMPs. As compared with the existing traffic splitting algorithms, LCER provides a network-wide load balancing performance, no packets arrived out-of-order, and the lowest average end-to-end packet delays. Although additional expected bandwidth, based on measured daily traffic profiles or service-level agreements, is needed by LCER, we argued that the extra complexity incurred is marginal.
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The Technique of reactive power compensation in the drill site power network
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Abstract—This paper introduces the application of TCR dynamic reactive power compensation in the drill site power network. The basic principle and composition of TCR dynamic reactive power compensation device and its control system are also presented. The experimental results show that the application of device can improve power quality, raise the power factor, and reduce the voltage fluctuation. It is good to be applied widely.
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Abstract— In this paper, we present a leader-follower formation control for six-degree-of-freedom (6-DOF) networked spacecraft flying in deep space. In this approach, a spacecraft was designated as the leader for all other spacecraft. The proposed control strategy allows each follower spacecraft to track its desired relative trajectory with respect to the leader. Simulation results validate the performance of the proposed controller.
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Abstract – The detection and control system is an important part of ring laser gyro (RLG) to process the signals by electronics. To overcome shortcomings of the traditional analog circuits, this paper puts forward a set of digital detection and control system. Based on the DSP TMS320F2812 and the necessary analog interface including acquisition circuits and driving circuits for the specific physics parameters of RLG, the hardware structure is built up. Adopting the fuzzy PID algorithm and wrong state detection service, the software flow is given in detail. Experiments are carried out to test the performance of  the system. The results show the precision of power voltage, power current, light intensity and gyro drift can reach  , , and  respectively, indicating that the digital system has better performance than analog circuits, which will do a lot of good to RLG application.


Keywords-Ring laser gyro; digital detection and control system; Hardware structure; Software flow chart
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Abstract - The start-up drift of four frequency differential laser gyro is of great importance in the fast launching occasions like missiles and fighter plane. This paper studies the characteristics of startup drift and presents two kinds of compensation methods. Based on the traditional mathematic model in terms of temperature, temperature changing rate and temperature gradient, the software compensation is done with the drift data. From the analysis of the physics mechanism of start-up drift, the hardware compensation is realized by adopting the corresponding technologies to control the specific physics parameters’ thermal changes which directly cause the start-up drift. Experiments show that software compensation is of little use while hardware compensation is more suitable and effective.

Keywords-Four frequency differential laser gyro; Start-up drift; Software compensation; Hardware compensation
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Abstract—The paper proposes an improved ant colony optimization algorithm. This method first designs two fuzzy controllers to optimize three parameters . Then it establishes a dynamic searching window for ants and chaos information are added when near-neighbour city table is constituted in order to increase research speed in initial stages of algorithm. In addition, the concept of active degree of city node is presented as future information to supervise ants to construct solution and update pheromone. Finally a new evaluation criterion is produced to distinguish where paths are excellent or not. So the strategy not only conquers the weakness of easily running into local optimization while making route optimization, but also enhances efficient convergence of ant colony optimization algorithm. Results of large numbers of computer simulations demonstrate that this novel algorithm can plan optimal path rapidly in intricate three dimension (3-D) environment.
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Abstract—In a peer-to-peer network, file replication technology is widely used to reduce hot spots and improve search performance. Most current file replication methods replicate files in all nodes or two endpoints on a client-server query path. However, these methods either have low effectiveness or come at a cost of high overhead. This paper presents an adaptive file replication method based on dynamic community (ARDC) that addresses the issue of where replicas should be placed. Simulation results demonstrate the efficiency and effectiveness of ARDC in comparison with other approaches. It dramatically reduces the overhead of file replication, and yields significant improvements on the efficiency and effectiveness of file replication in terms of query efficiency, replica hit rate and overloaded nodes reduction.

Keywords-Peer-to-Peer network; dynamic community;  file replication
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Abstract—H∞ robust control is employed to deal with parameters perturbation and external disturbance attenuation for an induction motor with rotor field oriented in this paper. Firstly, nonlinear compensation is introduced to realize dynamically input-output decoupling for induction motor with rotor field oriented to solve the problems that vector control of induction motor only realizes partial steady state decoupling, and its performance is liable to the influence of rotor resistance parameters perturbation. Then, based on the decoupling model research works are made to use H∞ robust state feedback to control an induction motor. Simulation result demonstrate the efficiency of the proposed method.
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Abstract: The paper introduced the embedded programming technology and described the design of pocket-PC based multi-function digital mapping system. It also discussed some problems in the process of implementation of the system, including map display, GPS data acceptance and module communication etc. The system with basic real-time mapping functions is implemented using the embedded Visual C++. This paper analyzed the problem in the application of the system and provided related solutions.
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Abstract—A reliable communication network constitutes the core of the smart distribution grid. This paper proposes a novel communication method for distribution automation using Ethernet Passive Optical Networks (EPON). Then, based on the proposed communication infrastructure, and using the identity-based cryptography (IBC), a secure communication system for smart distribution grid is presented, where the mutual device authentication between the OLT and the ONU is implemented.

Keywords- Smart distribution grid; Ethernet Passive Optical Networks (EPON); identity-based cryptography (IBC); mutual device authentication
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Abstract—A novel hybrid learning algorithm based on a evolutionary programming to design a growing fuzzy neural network, named self-organizing fuzzy neural network based on evolutionary programming, to implement Takagi-Sugeno(TS) type fuzzy models is proposed in this paper. construct and parameters of the fuzzy neural network is trained by evolutionary algorithms. Simulation results demonstrate that a compact and high performance fuzzy rule base can be constructed. Comprehensive comparisons with other approach show that the proposed approach is superior over other in terms of learning efficiency and performance.
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Abstract

A hidden Markov model (HMM) is a statistical tool applied to model stochastic sequences. In an ordinary HMM a hidden Markov chain named, the chain of states emits a sequence of observations. In this model, given a state the emissions are assumed to be independent from each other. However several researchers have already studied the dependencies between emissions. In this paper a new approach for consideration of dependencies among emissions is presented. We start with the use of the information of the left hand side of any emission and introduce a new model. We then take the information of the right hand side of any emission into account. 

Protein is one of the most important molecules in any living cells and the study of protein structure is very important in biology. Predicting the secondary structure of a protein is usually used for the 3D structure

-----------------------------------------------

 Corresponding author

prediction of it which in turn helps to identify a protein structure in whole. In this paper we discuss a two-sided modified HMM considering some dependencies among emissions. This model construction seems to be reasonable and improves the precision of protein secondary structure prediction. 

Key words: Hidden Markov Models, Protein Secondary Structure, Left-to-Right and Right-to-Left Dependency Model, Posterior Decoding, Viterbi Algorithm
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Abstract—This paper will combine Sobel operator with Zernike moments operator to extract the sub-pixel edge feature for liver CT images. Sobel operator can effectively smooth the noise, provide more intact edge feature, then propose a limited non-optimal suppression improved method based on the Zernike moments. By a large number of experiments, improved method increases the accuracy of feature extraction, besides the speed of extraction is very fast.

Keyword: Sobel operator; Zernike moments; Sub-pixel; feature extraction; 

A Chaos-based Encryption Algorithm for Industrial Design Images

Beilei Wang, Zhe Lin,Zhiliang Zhu

Multimedia Medical Information Technology Laboratory, Software College

P.O.Box 349#, Northeastern University, Shenyang 110004, China

wangbeilei_happy@163.com, m23linzhe@gmail.com, zzl@mail.neu.edu.cn, 

Abstract—The focus of this paper is the security of industrial design images. An encryption algorithm, based on the Logistic and the Henon maps, is proposed. The algorithm aims to ensure the security of industrial design images, and uses chaotic iteration to generate the encryption keys, and then carries out the XOR and cyclic shift operations on the plain text to change the values of image pixels. The algorithm enhances the security of the algorithm in that secret keys in the encryption process are not only associated with the chaotic maps, but also to intermediate cipher text. In experiments, the corresponding results showed the proposed method is a promising scheme for image encryption in terms of robustness.
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Abstract-This paper choose self-adaptive filtering method to smooth noise for the crop leaf image. This method adjusts the output of filter according to the local variance of the image, and store the edge, high-frequency detail of crop leaf image. The experiment indicates that it’s very convenient to calculate the filter parameters, and filter the image, that is no better than linear filters with needing more computing time.
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Abstract— In this paper, we address a synchronization control algorithm for discrete time-delay chaotic system. A fuzzy immune PI controller is designed whose parameters can be tuned online. Furthermore, the algorithm can overcome the external disturbances effectively. Simulation results show the validity and robustness of the proposed nonlinear control law compared with the PSO-PID algorithm in [16]. 
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Abstract— Classical particle filter needs large numbers of samples to properly approximate the posterior density of the state evolution. Furthermore, sample impoverishment is an inevitable problem, which is a key issue in the performance of a particle filter. In this paper, a particle filtering algorithm based on ant colony optimization (ACO) was proposed to enhance the performance of particle filter with small sample set. ACO algorithm optimized the sample set before re-sampling step. Target state estimation was computed according to the optimized samples. Ant colony algorithm can effectively eliminate particle degeneration and enhance its robustness. Experiment results demonstrate that the proposed algorithm effectively improved the efficiency of video object tracking system.
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Abstract— The study deals with the relationship of regional economic development and transportation investment. After a thorough review on traditional grey related degree models, an improved related degree model applying weighted geometry average method is proposed. The new model is used in analyzing the related degrees of five economic development factors and transportation investment in Yangtze River delta. Changing the weight, we can get different numerical results, which show the improved model is potential for practical applications.
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Abstract—This paper describes the design of a humanoid robot platform built for research purpose. A high performance micro signal architecture Blackfin processor is used as the center of the All-in-One hardware design. All of the accessories including video camera, audio mic, inertial measurement unit, wireless data adapter and servos are directly connected to the processor. The software architecture is designed in multi-layers to support both low level data stream and high level intelligent algorithm.  A humanoid robot prototype is built based on the platform.
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Abstract—In order to improve the training efficiency to the data set, an improved adaptive Support Vector Machine (SVM) algorithm with combinational Fuzzy C-means Clustering is proposed. With multi-layer fuzzy C-means clustering algorithm original data are pretreated to remove the training data, which has no contribution to the classification. The remaining data are used to complete the training work for SVM to obtain the optimal hyper-plane. Besides, the parameter adaptive optimization algorithm has both increased the flexibility of parameter selection for SVM and enhanced the convergence speed. In the end, derived from the comparison of testing performance using the data set from the database of Statlog, the experiment result indicates that the proposed algorithm can both shorten the training time and provides high accuracy and excellent generalization, also it can keep the distribution of original data set at the same time.
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Abstract: Feature selection plays an important role in the area of machine learning. Class Label is often used as the supervised information for supervised feature selection algorithm while constraints are rarely used. So, an effective feature selection algorithm with pairwise constraints called Constraints Score was proposed. But its performance still is limited by neglecting the correlation between features. In this paper we improve this algorithm by considering the correlation between features and using SVM density estimation, mutual information to measure the correlation and further eliminate the feature redundancy. Experiments show the effectiveness of our improved algorithm.  
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Abstract—In order to realize real-time detection of pipeline defects, developed a set of ultrasonic detection system, System is mainly to complete the pipeline corrosion data collection, processing and storage, so it will generate a large number of ultrasound data, and take up storage space, In order to reduce the amount of data storage, in this paper, a method based on wavelet transform to achieve compression defect information, for active-duty maintenance and replacement of piping systems have some theoretical guidance to the meaning, while the remaining life of pipelines laid the foundation for the study.
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Abstract—Since OPC DA Server is base upon the technology of COM/DCOM, its technical defect has appeared prominently while exchange the data with each other between the Internet. Thus it’s important to lead out the technical advantage and the necessity of OPC XML-DA Server based on the Web Service technology. The exchange of plant data across networks has been facilitated, in the meanwhile, the Data Fusion between Management Information System and FCS has been promoted. This paper presents the scheme of a Middleware Server which is realized by mean of gSOAP Development Kit. The interface of the DA Server based on   the technology of COM could be connected with Web Service Interface based on the technology of XML/SOAP. The experiment executed on two computers deployed in different networks justifies high efficiency and feasibility of OPC XML-DA Server in the communication.
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Abstract—Due to a COM/DCOM component based technology; traditional OPC servers have technical defects on Web Data Exchange and Security Mechanisms, and highly rely on the Windows platform. This paper uses a new OPC Unified Architecture Specification to address the above issues, and integrates services of traditional OPC into one OPC server, which simplifies the function collaboration and enterprise deployment. By using code managed technology of Microsoft .Net and modular programming, the framework of OPC UA Server is constructed and the address space, security configuration and other basic modules are designed. Some classes such as the Node Manager, Data Manager, Browse Manager, Subscription Manager and View Manager of the address space are also developed for the server, with the Node and Reference technology of server’s address space. An independent function module for OPC UA address space is also proposed in this paper.
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Abstract—In the Internet, nodes are identified using IP addresses that depend on their topological location. IPv4/IPv6 translation technology involves address mapping between IPv6 and IPv4 nodes and the methods used to translate protocols, where nodes are in their respective IP version of network. The various IPv4 addressing mechanisms and addressing architectures are studied. The detailed study reveals that IPv4 addressing mechanisms were proposed only when IPv4 node roams in IPv4 home network or IPv4 foreign network. The study clearly reveals that IPv4 addressing in IPv6 network is not considered. This paper points out the need of IPv4 addressing in IPv6 network and proposes a new addressing mechanism to obtain an IPv4 Care-of-Address in IPv6 network which is referred to as P46A. The paper also presents a clear implementation procedure in acquiring P46A and binding update registration with its Home Agent. In fact, this mechanism could be immediately deployed. The main objective of the proposed model is to permit IPv4 mobile users to roam freely in any network i.e., either into IPv6 based networks, be connected with internet and get serviced besides roaming in IPv4 network.

Keywords-IPv4 Addressing; IPv4 Addressing in IPv6 Network; IPv4 Mobile Users; IPv4 Care-of-Address; IPv4 CoA in IPv6 Network
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Abstract—Architecture-centric system is s self-adaptive goal’s implementation platform, requirement is processed as business services, which is the driven power, agent internetware is built as granularity service’s carrier, achieves autonomous barycenter model about architecture rules, completes its self-adaptive reasoning, in order to get services’ discovery and design. About flexible real-time business sequence’s logic, service agent’s decision-making cluster is the learning adjustment mechanism, which can finish implementation topology’s evolution of architecture-centric service.

Keywords-Architecture-centric; Self-adaptive; Service-driven; Internetware; Agent; Barycenter Model; Decision-making Cluster
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Abstract—A new text classification model based on training samples selection and feature weight adjustment is presented. First it computes representativeness  score of samples so as to distinguish noise samples from original training samples. Then a feature weight adjustment taking inter-class distribution and intra-class distribution into consideration is used to further improve the performance of text classification. The presented text classification model is applied on Chinese text dataset provided by Fudan Database Center. The experiments show that the proposed model can improve the performance of text classification to some extent with fewer training samples and fewer feature dimensions.

Keywords-text classification;representativeness score;training dataset selection;feature weight adjustment
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Abstract—When braking on split-μ road, yaw moment and steering force of vehicle will be produced because the braking force is different for two side wheels. In order to deal with this problem, the modified independent control mode is widely applied, however, there also exits some defects. Because the gap of the adhensive coefficient of both sides is uncertain while braking, if the fixed modified coefficient is applied, it is difficult to keep vehicle direction stability and shorten the braking distance simultaneously under different gap former mentioned. This paper proposes a method named split-μ road identification. Compare the difference of slip integral of front wheels to threshold values during a certain pressure state in order to identify whether the vehicle brakes on split-μ road. According to the integral of slip from both side wheels and vehicle deceleration, the control mode dynamically changes the modified coefficients of pressure. Simulation results show that the algorithm can identify whether the vehicle is braking on split-μ road timely and also can identify the friction difference between the two sides accurately. The pressure regulation mode can regulate brake pressure appropriately and keep vehicle directional stability and shorten braking distance simultaneously.

Keywords-antilock braking system; identification; split-μ road; simulation.
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Abstract—To improve maneuverability, dynamic configurability and functional integration level of scene simulation system,  the method on how to integrate Vega Prime into MFC programming framework, and  how to forward messages coming from windows of Vega Prime to message loop of application program based on MFC are proposed in this paper. Furthermore, switch for multiple scenes in a simulative system is introduced detailedly, and basic principle about how to design functional module based on MFC programming framework for configuring scene simulation system is analyzed. On the basis of above methods and object-oriented technology, scene simulation system is established. This designing method for scene simulation system has much advantage: scene simulation system has excellent extensibility; the structure of software is more simple and flexible; generality of this architecture of software is good. The effect is favourable in practical application.

Keywords-scene simulation; MFC; Vega Prime;simulative process；main control process
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Abstract—In order to determine the weights coefficient of the attributes and the times in dynamic multi-attribute system, based on trigonometrically function, a sine method is presented in this paper. Based on alternative matrix, the developing property of each attribute on the system is fully considered. According to sine function value, a new method to the uncertain multi-attribute decision-making problem is proposed. At last, the method was applied to a benefit evaluation problem in urban public line network optimization, many alternatives are estimated and best alternative is selected. This method is simple and practical and the result is believable, so it has good applied future.

Keywords- multi-attribute decision-making; dynamic; alternative matrix; sine.
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Abstract—the capability of CDMA system is restricted by MAI and Near-far effect problems. Two blind multi-user detector algorithms based on Improved-Infomax and FastICA are proposed and compared in the paper, which could detect target user effectively. These two detectors solve the order indeterminacy of ICA problem by initiating the demix vector with the target user’s spreading codes sequence. Simulation results show that new detectors have good performances in BER(bit error rate), convergence speed and user capability by comparing with traditional method. 

Key words：Multi-user detection; Multi- access interference; Infomax; FastICA
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Abstract

Aimed at the problem that freeway operational department can’t deal with emergency traffic accident appropriately, classes of traffic incident was proposed, combining with freeway traffic characteristics, main contents and support technology of freeway emergency decision system was set forth, including data warehouse design, model warehouse design, knowledge warehouse design, On-Line Analysis Processing, based on these technologies, combining with freeway operational system, freeway emergency decision process was put forward.

Keywords-traffic engineer; freeway; traffic accident; emergency decision system;
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Abstract

Abstract—The fuzzy characteristic of adhesive quality is researched when multi-layered structure (steel shell, insulation layer, under layer and propellant )of the solid rocket motor is inspected in angle beam echo method by focused transducer. Fuzzy subordinate function model of the adhesive quality is set up based on the researches in theory and experiment. Sum up the multi-layer bonded structure fuzzy ultrasound image diagnosis methods and steps，Fuzzy image recognition on the adhesive quality of the each interface in solid rocket motor and is accomplished.

Key words-fuzzy pattern recognition; Ultrasonic Diagnoses Image; adhesive quality; solid rocket motor; multi-layer structure; 
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Abstract— Proposed a T-S Fuzzy to improve the performance of a integrated GNSS and MEMS-IMU which be used in a land vehicle. The T-S Fuzzy model is used to predict the position and velocity errors, inputs these errors to    Kalman filter during GNSS signal outages. The performances of the model were simulated test and compared to the common Kalman filter. The results show the integrated system used the proposed model could keep significant accuracy during 20s GNSS signal outages.
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Abstract—Tactical warfare process, e.g., engagement between opposite forces, is full of unpredictability and platform-level interactions that result great difficulties in performing virtual battlefield simulation. In this paper, a novel approach, i.e., multi-agent interactions centric simulation is applied to solve the problem. Based on the analysis on the requirement and countermeasure, the mapping from tactical warfare system’s members, i.e., platform-level tactical battlefield entities, to respective intelligent agents is set up. Thus, the multi-agent interactions centric platform-level virtual battlefield simulation system and its agent model are designed. Tactical battlefield entity agent interactions model is presented to support multi-agent interactions centric simulation by using an improved Contract Net Protocol, where state transitions are studied to describe the interactions. The established demonstration system proves the feasibility and efficiency of our model, and shows its advantages in realizing real time platform-level computer simulation for military systems.

Keywords- military system simulation; agent; multi-agent system; interactions; virtual battlefield
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Abstract—This article described the keyboard development of AVR MCU system in detail. The keyboard mentioned in this scheme can be directly applied in single-chip based on AVR. It has wide range of applications. The article provides a schematic diagram of hardware and flow chart of software. 

Keywords- keyboard; MCU ;Interface

Remote Control of Smart Household Based on DTMF

Liu Wei 

1. Jilin Normal University,2. Jilin University

1. College of Information and Technology

2. School of Communication Engineering

1. Siping, China, 2.Changchun, China

E-mail: Lwzxm1020@126.com

Jiang Wenlong

Jilin Normal University 

College of Information and Technology 

Siping, China

E-mail:jiang_wl@163.com

Gao Yonghui

Jilin Normal University 

College of Information and Technology 

Siping, China

E-mail:gaobest1980@163.com

Ren Tao

Northeastern University

Software College 

Shenyang, China

E-mail:chinarentao@163.com

Abstract—More and more smart systems have been used in modern household. This article mainly introduces the smart household control system realization procedure based on DTMF remote transmission. The system used AVR SCM to dispose and exchange information. We realized household appliances remote control by communication through mobile telephone and GSM card of the system host computer TC35i by DTMF signals. This method has a lot of advantage, such as easy operation, good practicability and wide appliance range etc. This article particularly narrated main functions and realization of hardware and software of the system.

Keywords-DTMF; SCM; TC35i system

Security on IPv6

Dequan Yang

School of Automation

 Beijing Institute of Technology

5, Zhongguancun Nan Da Jie, Haidian District, 

Beijing Institute of Technology Beijing, PRC, 100081

yangdequanlong@gmail.com
Xu Song

School of computer and information engineering 

Anyang Normal University

Avenue xuange, Anyang City,PRC,455002

ninth_day@yahoo.cn 


Qiao Guo

School of Automation

 Beijing Institute of Technology

5, Zhongguancun Nan Da Jie, Haidian District, 

Beijing Institute of Technology Beijing, PRC, 100081

qguo@bit.edu.cn

Abstract—Fear of security breaches has been a major reason for the busniness world's reluctance to embrace the internet as a viable means of communication. This paper discusses the current security measures available for the IPv4 infrastructure. The paper is addressed to readers with a basic understanding of common security mechanisms including some kinds of attack and IPsec. The security of IP is important to the network. The paper analyses the prototypes of network attack, some possible means in IPv6 then presented. IPsec is a series of guideline for the protection of IP layer on the Internet. At the end , some kinds of attack are introduced under IPsec Mode.

Keywords:IPv6; IPsec; netsec;kinds of attack;
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Abstract—Quantum Key Distribution (QKD) is an ingenious application of quantum mechanics in information field. Wireless Local Area Network (WLAN) is gaining popularity as they are fast, cost effective, flexible and easy to use. They are, however, faced with some serious security challenges and the choice of security protocol is a critical issue for IT. In this paper, it analyzes the IEEE 802.11i wireless networking amendment with respect to data confidentiality, integrity, mutual authentication and availability. It provides novel high-performance quantum cryptography architectures in IEEE 802.11 WLAN by establishing a quantum key over a long distance. The supplicant sends qubits to the authenticator server by sharing EPR. Compared with the classical network architecture, it is proved in theory that an eavesdropper (Eve) invariably introduces errors within communication network if it wants to gain useful information. Quantum cryptography guarantees the security of the network.
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Abstract—Internet is used Universally and changes the habits of the customers. The application effects of the information systems are not good as expected in general and most of them can’t meet the demands of management and business of enterprises in the new century. This paper gives one careful analysis about the limitation and the current development situation of traditional information systems in China, and puts forward the development strategy of information systems on Internet . 
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Abstract—Ecommerce changes the habits of the customers in recent 10 years in China. Analyzing the ecommerce situation in China, this paper emphasizes that only Chinese enterprises develop individuated ecommerce considering their practice conditions can they fit the individuating trend of consumption and ecommerce, and puts forward the development mode of ecommerce in China. 
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Abstract—Because sugarcane average unit yield was affected by multiple factors in its growth and its inherent law was lack of external correlation data mining, the precise of the prediction method was low. Recently, the adaptive of modern intelligent genetic neural network algorithm for multi-factor effect has been strong, and the prediction accuracy has been high, but with which in sugarcane average unit yield prediction the researches are few. In this paper, based on the characteristics of external factor variable, the input multiple factors of sugar varieties, weather, etc. are optimized by multiple regression model, and the weight and threshold and the network structure of neural network model are optimized by the genetic model of SGA / IGA, etc., which improves the adaptive fitness of genetic BP neural network model. Moreover, an example comparison of this algorithm and the gray linear system, S-BP, SGA-BP, IGA-BP on sugarcane average unit yield prediction is made. The results show that the integrated prediction accuracy and effectiveness of the improved genetic BP (IGA-BP) algorithm model on sugarcane average unit yield is optimal. This research provides a means of accurate prediction for sugarcane market price in significant fluctuations. 

Keywords- sugarcane; genetic BP neural network algorithm; average unit yield prediction; multiple regression model  
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Abstract—Avoiding the DOS attack is crucial for wireless local area network (wireless LAN) in ensuring the wireless LAN to work normally. In this paper, a method of detecting and avoiding the Queensland attack is proposed. The method uses the change of the beacon interval to determine whether the attack occurred. Once the attack is detected, the method resets the working channel of the AP, and reboots it. The simulations show that the method is available in detecting and avoiding the Queensland attack.

Keywords: wireless LAN, Queensland attack, beacon interval, detection, avoidance 
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Abstract—First, the false peak of Burg Spectrum estimation is introduced. In this paper, a new method of eliminating false peak based on Empirical Mode Decomposition is proposed. Secondly, this new method is used in the Line spectrum analysis of ship radiated noise simulation signal. Compared with traditional Linear Spectrum analysis, it is a better method for signal analysis and processing. 

Keywords-Empirical Mode Decomposition(EMD); Power Spectrum Analysis ;Linear Spectrum;   Radiated Noise
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Abstract—PID control is used widely in hydraulic servo control system. The PID control parameters are very important to performance of hydraulic servo control system and how to find rapidly the optimum values of PID control parameters is very difficult problem. Based on Matlab/simulink software and taking the IATE standards of the optimization design as objective function, a global search optimization method, called the random virus algorithm was applied for the optimization of the three parameters of PID controller of electric-hydraulic servo system of 6-DOF parallel platform. Simulation results show that the proposed parameter optimum method is an effective tuning strategy and has good performance.

Keywords- Virus optimization algorithm; PID parameters tuning; Matlab/Simulink; electric-hydraulic servo system; 6-DOF parallel platform
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Abstract—The PID control parameters are very important to performance of hydraulic servo control system and how to find rapidly the optimum values of PID control parameters is very difficult problem. According to the search mechanism of differential evolution algorithm, differential evolution algorithm for tuning PID parameters was proposed. The algorithm program DEPID1.0 was developed. Based on Matlab/simulink software and taking the IATE standards of optimization design as objective function, the proposed method was applied for the optimization of the three parameters of PID controller of electric-hydraulic servo system of 6-DOF parallel platform. Simulation results show that the proposed parameter optimum method is an effective tuning strategy and has good performance.

Keywords- differential evolution(DE);PID parameters tuning; optimization; Matlab/Simulink; electric-hydraulic servo system
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Abstract—During the iterative process of standard particle swarm optimization (PSO), the premature convergence of particles decreases the algorithm’s searching ability. Through analyzing the reason of particle premature convergence during the renewal process, introducing the updating strategy based on cloning technique,   cloning particle swarm optimization (CPSO) algorithm with hybrid discrete variables model was proposed, and its program CPSO1.0 with Matlab software was developed. The updating  strategy based on cloning algorithm makes the particles of cloning particle swarm optimization (CPSO) maintain the diversity during the iterative process, thus overcomes the defect of premature convergence. Example of gear reducer indicates that compared with the exiting algorithms, CPSO gets the best result, thus certify the improvement of the algorithm’s searching ability by cloning mechanism. 

Keywords- Cloning particle swarm optimization; Cloning Algorithm; gear reducer;hybrid discrete variables
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Abstract—In parallel database system, optimizing distribution of relations could improve processing efficiency of multi-join queries greatly. The cost of data communication is expensive in parallel system based on PC clusters. This paper proposes distribution of relations algorithm to select an appropriate data placement strategy for each relation, which includes selection of distribution attributes and nodes. The algorithm could make best use of intra-operator parallelism, independent inter-operator parallelism and pipelined parallelism of PC clusters system. At the same time, it could reduce additional communication cost of data redistribution. The result of experiment indicates the algorithm has good performance and contributes to promoting execution efficiency of parallel multi-join queries.
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Abstract - M-machine no-wait flow shop (NWFSS) problem is a NP-complete problem, and a novel approach to solve this type problem is presented in this paper. A continuous flow shop problem with total flow time as criterion is considered. This paper extends the artificial immune system (AIS) approach by proposing a new methodology termed as Psycho-Clonal algorithm. Proposed algorithm enjoys the flavours of AIS and Maslow’s need hierarchy theory to evolve a Meta heuristic. Numerical simulation with small and large number of jobs with respect to error percentage is reported. The results obtained are compared with the other existing approaches. Numerical simulation has revealed that results obtained using proposed algorithm have significant improvement over others.


Keywords - No-wait; Flow shop scheduling; Psycho-Clonal algorithm; Artificial immune system.
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Abstract - Wheeled mobile robots (WMR’s) are built with their wheel’s drive machine, motors. Depend upon their desire design of WMR, technicians made use of DC motor for motion. As a driving system of DC motor, a Peripheral Interface Controller PIC 16F877A based control system is designed with H- bridge motor driver circuit. The driving system is used to drive two DC gear motors which are used to control motion of WMR.

The outputs of PIC are used to drive the H - bridge motor driver circuit which makes the movement of the motor. In this article three circuits of H – bridge have been explained. The first circuit explains the motion of the motor and the concept of differential drive which technicians have been using. The second circuit lays emphasis on the proper triggering of transistors thereby improving the earlier circuit. The third concept is the H – bridge motor driver circuit at heavy load conditions. 

The whole paper is made on the basic research in order to make an efficient driving system under any conditions.
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Abstract—A real-time harmonic measuement system is presented in the paper. The system is combined by the ARM9 chip and virtual instrument technology. the paper set out the system’s hardware structure diagram, harmonic analysis algorithm, the simulation result, and the LabVIEW subroutine which used to show the result. The wavelet packet transform is used to detect harmonics which can highly meet the requirements of the harmonics measurement. And data acquisition server get data from the the storage of the ARM system, and stored data to the database, remote monitoring computer can access the data through the Internet network. As a result, it proved that the system can improve the time-frequency resolution obviously and track the changes of all harmonics on real-time by using wavelet packet transform. 

Keywords: wavelet packet transform; power harmonic measurement; ARM9; virtual instrument
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Abstract—increasing transmission power is an effective way to improve real-time data delivery in wireless sensor networks. On the other hand, increased power will also incur more interference though it can improve the link quality to increase real-time communication. So there is a tradeoff between interference and delay. In this paper, we consider a joint power control, scheduling and real-time routing problem, try to find a converged transmission power that can satisfy the on-line real-time data packet delivery and also we can achieve little interference by using TDMA scheduling. The simulation results show that our algorithms have better performance when compared with other related work.
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Abstract—This paper proposes a new reconfigurable flight control system design methodology using the optimal eigenstructure assignment with constrained output feedback. An integrated performance index is given in this methodology which combines the performance index of the reconfigured eigenstructure and the performance index of the stability of the reconfigured closed-loop system. Then particle swarm optimization algorithm is utilized to minimize the integrated performance index to obtain the optimal feedback gain. In view of an impaired lateral flight control system with the sideslip angle sensor and the aileron are all in complete failure, an illustrative design example using the proposed methodology to design the reconfigurable flight control system. Simulation results are provided to show the effectiveness and the superiority of the proposed methodology

Keywords-eigenstructure assignment; particle swarm optimization; reconfigurable flight control system; constrained output feedback
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Abstract—In order to solve the compute-intensive character of image processing, based on advantages of GPU parallel operation, parallel acceleration processing technique is proposed for image. First, efficient architecture of GPU is introduced that improves computational efficiency, comparing with CPU. Then, Sobel edge detector and homomorphic filtering, two representative image processing algorithms, are embedded into GPU to validate the technique. Finally, tested image data of different resolutions are used on CPU and GPU hardware platform to compare computational efficiency of GPU and CPU. Experimental results indicate that if data transfer time, between host memory and device memory, is taken into account, speed of the two algorithms implemented on GPU can be improved approximately 25 times and 49 times as fast as CPU, respectively, and GPU is practical for image processing.
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A Fast OBS Pruning Algorithm Based on Pseudo-Entropy of Weights
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Abstract—A fast OBS pruning algorithm based on pseudo-entropy of weights is proposed to resolve the problems of the number of hidden neurons is difficult to be determined in neural networks and low pruning speed in conventional OBS (Optimal Brain Surgeon) pruning algorithm. The algorithm makes the network constrain the distribution of weight automatically during the training process, obtain a simpler structure of network, and improve the speed of pruning. The result of experimental shows that the structure of network has been simplified; the generalization capability of network and the speed of pruning have been improved greatly by using the algorithm mentioned above.

Keywords—BP neural network; pseudo-entropy of weights; OBS pruning algorithm; generalization capability

Investigations of NCTF with input shaping for sway control of a Double-Pendulum-Type Overhead Crane
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Abstract - This paper presents investigations into the development of hybrid control schemes for trajectory tracking and anti-swaying control of a double-pendulum-type overhead crane (DPTOC) system. A nonlinear DPTOC system is considered and the dynamic model of the system is derived using the Euler-Lagrange formulation. To study the effectiveness of the controllers, initially nominal characteristics following trajectory following (NCTF) is developed for position control of cart movement. The controller design, which is comprised of a nominal characteristic trajectory (NCT) and PI compensator, is used to make the cart motion follow the NCT. This is then extended to incorporate input shaping schemes for anti-swaying control of the system. The positive input shaper with different orders was design based on properties of the system. The results of the response with the controllers are presented in time and frequency domains. The performances of hybrid control schemes are examined in terms of level of input tracking capability, sway angle reduction and time response specifications in comparison to NCTF controller. Finally, a comparative assessment of the control techniques is discussed and presented. 

Index Terms – Double-pendulum-type overhead crane, anti-sway control, NCTF control, input shaping.

Using Statistical Network Link Model for Routing in Ad Hoc Networks 

with multi-agent Reinforcement Learning
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Abstract--Existing mobile ad-hoc routing protocols are based on a discrete, bimodal model for links between nodes: a link either exists or is broken. This model cannot distinguish transmissions which fail due to interference or congestion from those which fail due to their target being out of transmission range. A statistical network link model is introduced to represent the quality of the link by a statistical measure of link performance. Because of dynamic topologies properties of ad hoc network, each node can’t achieve the global information about other nodes in the whole network. In order to define optimal routes in a network with links of variable quality, ad-hoc routing is modeled as a sequential decision making problem with incomplete information. More precisely, ad hoc routing is mapped into a multi-agent reinforcement learning problem involving a partially observable Markov decision processes (POMDPs). A new routing protocol called SNL-Q is proposed based on a combination of continuous (rather than discrete) model for links and the POMDP model within the ad hoc network. Different scenario-based performance evaluations of the protocol in NS-2 are presented. In comparisons with AODV and DSR, SNL-Q routing exhibits improved performance in congested wireless networks.

Keywords- POMDPs, Reinforcement Learning, Mobile Ad hoc network, Q-routing

A Hierarchical Reinforcement Learning Algorithm Based On Heuristic Reward Function
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Abstract—A hierarchical reinforcement learning method based on heuristic reward function is proposed to solve the problem of “curse of dimensionality”, that is the states space will grow exponentially in the number of features, and low convergence speed. The method can reduce state spaces greatly and can enhance the speed of the study. Choose actions with favorable purpose and efficiency so as to optimize reward function and enhance convergence speed. Apply this method to the Tetris game; the experiment result shows that the method can partly solve the “curse of dimensionality” and can enhance the convergence speed prominent.

Keywords-hierarchical reinforcement learning; heuristic reward function; Tetris; curse of dimensionality
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Abstract—For braking problems of high power BLDCM on aviation, with the characteristics of air power supply, this paper respectively studies the change of phase current in dynamic braking and plug breaking. It compares the speed performance of the different braking methods, and proposes using different phase current detection ways for different braking methods and the phase current control method based on current cut-off negative feedback. Finally, the relevant waveforms are simulated in Matlab environment. The simulation results show that the theory is correct and current detection and control methods are very effective.

Keywords-BLDCM; Braking; Simulation; Current Cut-off Negative Feedback
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ABSTRACT— The inherent torque ripple of brushless DC motor limited its scope of application. In this paper, the state space model of system was derived from the mathematical model of motor to generate the desired current. An optimal state feedback controller using the Kalman filter state estimation technique was established aimed at ripple free torque control. An active disturbance rejection control algorithm was proposed to compensate for the effects of input disturbance. Experimental results are presented that these two algorithms working together are capable of reducing the torque ripple effectively under the condition of constant torque load. 

KEY WORDS: brushless DC motor; torque ripple; state estimation;  optimal control;  adaptive compensation

Research on key technologies of embedded GPS navigation
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Abstract—Embedded GPS navigation, based on embedded platform technology, through GPS and GIS and combined with handheld devices, achieves target location, path calculation, route guidance and surrounding search functions of mobile users. This paper,  Symbian OS mobile phones as the terminal, background Linux servers providing the mapping service, path calculation, route guidance, networking search, location query and other functions, using GPRS, WIFI and other wireless communication modes, achieves navigation services provided by professional navigation mobile phones on lightweight thin-client, and, at the same time, takes advantage of mobile phone communication to achieve a certain degree of user interaction. Thus, based on the user interface on Symbian platform, GPS, data persistence layer, audio and network programming, an overall solution is proposed and the corresponding key technologies involved are discussed.

Keywords-GPS; global positioning system; Symbian; GPRS; WIFI; GIS; Geographic information system; communication
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Abstract—The key resources of a flight include aircraft, cockpit crew and cabin crew. For purposes of dispatching resources effectively, the three resources may be distributed independently. If the initial flight of a flight plan is delayed due to bad weather or other factors, it may result in the delays of the directly downstream flights that need to await its resources. If the delays continue to spread to the lower downstream flights, it may result in large area delay propagation. In order to predict the propagated delays due to awaiting resources, a flight delay prediction model with consideration of cross-flight plan awaiting resources is presented. The downstream flight delays caused by the delayed upstream flights in the same flight plan and the different flight plans are both taken into account. First of all, business analysis and modeling is provided, then the definitions of variables and algorithms are described, finally, the effectiveness of the model and algorithm is proved through simulation computing.

Keywords-flight resources, propagated delay, prediction model, simulation
Comprehensive evaluation on competitive strength of the local governments to attract foreign direct investment based on Game Theory
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Abstract—Using foreign direct investment in the domestic competition is a common economic phenomenon for local governments. In order to attract foreign investment, local governments provide a variety of preferential policies for foreign investors. For this phenomenon, some Chinese scholars agree while some criticize it. This paper firstly uses Game Theory to analyze the behavior of local governments to attract foreign investment in domestic competition, obtain FDI model based on the complete information static Game Model of local government, then use unascertained theory to get comprehensive evaluation of local governments to attract foreign direct investment. Finally, to demonstrate this evaluation is scientific and feasibility by examples.

Keywords-foreign direct investment; Game Theory; Unascertained Theory; local governments
A Novel Semi-feature selection method based on hybrid feature selection mechanism
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Abstract—Many Semi-supervised learning applications require a feature selection method to deal with the unlabeled samples. Traditional researches deal it either with the “filter-type” feature selection mechanism, which may not work well for classification tasks or “wrapper” mechanism, which need high computational cost. Here we proposed a new semi-supervised feature selection method based on hybrid feature selection mechanism. Its principle lies in using Relief Wrapper method to explore the usage of unlabeled examples, which will help for training classifiers. In essence, it uses unlabeled examples to extend the initial labeled training set with the help of classifiers. Extensive experiments on publicly available datasets and formal analysis show its nice combination of efficiency and accuracy

Keywords-Semi-supervised learning; Relief Wrapper; Semi-feature selection
Research of Intranet-based networking and communication systems of the Computer Numerical Control Machine Tools
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Abstract—This paper studies the intranet-based networking and communications systems of the Computer Numerical Control (CNC) machine. By determining the system's overall framework and the main function modules, the program of the communication software and processing management software is accomplished.
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A vertical format algorithm for mining frequent item sets
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Abstract—Apriori is a classical algorithm for association rules. In order to get the support degree of candidate sets, Apriori needs to scan the database for many times. This paper presents a new algorithm, which mine frequent item sets with vertical format. The new algorithm only needs to scan database one time. And in the follow-up data mining process, it can get new frequent item sets through ‘and operation’ between item sets. The new algorithm needs less storage space, and can improve the efficiency of data mining.
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Abstract—In this paper we deal with calculating sphere parameters (e.g., spherical center, radius, and circularity) to detect the construction quality of spherical buildings. This procedure consists of three stages: data collection, coordinates transformation, and sphere parameters estimation, respectively. We first performed Matlab to create a sphere surface as the spherical building used in analysis. We then picked up different points located on the surface to estimate the sphere parameters. Finally we discussed the influence of points’ distribution and density on the accuracy of parameters estimation. The experimental result indicates our approach with points evenly distributed both in “latitude” and “longitude” can achieve centimeter accuracy.
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Incremental Principal Component Analysis Based on Reduced Subspace Projection
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Abstract—Subspace projection (SP) is a kind of efficient subspace tracking algorithm, and it is an incremental principal component analysis algorithm too. In this paper the SP algorithm is first analyzed in detail; then, based on the eigenvector’s property the computation complexity of SP is reduced from    to ; finally, the covariance matrix is replaced with approximated covariance matrix which is composed of large eigenvalues and their corresponding eigenvectors, the computation complexity can be reduced to   further. Experiment results based on ORL face database demonstrate the efficiency of our proposed algorithm.
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Solving Ill-posed Problem of Whole-Cycle Ambiguities Estimation Using Damped Singular Value Decomposition
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Abstract—In this paper we deal with the ill-posed problems of whole-cycle ambiguities estimation by damped singular value decomposition (DSVD). First, we presented a singular normal equation matrix of whole-cycle ambiguities estimation, and then added synthetic noises to the right hand side to create two “noisy problems”. Second, we performed DSVD in conjunction with some parameter-choice approaches (e.g., the L-curve, generalized cross-validation (GCV) function, and normalized cumulative periodogram (NCP)), to solve ill-posed problems under different noise conditions. Finally, we also discussed the performance of these parameter-choice approaches. The results indicate that DSVD is promising in solving ill-posed problems, and the selection of regularization parameter has significant effect on the ambiguities estimation.
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NetVis: A Network Security Management Visualization Tool Based On Treemap

Zhongyang Kan1, Changzhen Hu1, Zhigang Wang1,3, Guoqiang Wang1,2, Xiaolong Huang1

1. Lab of Computer Network Defense Technology, Beijing Institute of Technology

2. Beijing Laboratory of Intelligent Information Technology, Beijing Institute of Technology

3. School of Mechatronical Engineering, Beijing Institute of Technology

Beijing, China

Email: kzy317@hotmail.com

Abstract—With the rapid development of Internet and the expanding application fields of network applications, it is not enough to maintain the network security only depend on those professional network technical administrators. In this paper a novel visualization tool based on treemap, which is called NetVis, is introduced to bind the network security technique and general network management together in an integrated visualization. NetVis is designed in 2D view. The experiments show that NetVis can not only detect the abnormal activities in the network, but also make the network management more intuitive and efficient.
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Abstract—Text Classification is an important field of research. There are a number of approaches to classify text documents. However, there is an important challenge to improve the computational efficiency and recall. In this paper, we propose a novel framework to segment Chinese words, generate word vectors, train the corpus and make prediction. Based on the text classification technology, we successfully help the Chinese disabled persons to acquire job opportunities efficiently in real word. The results show that using this method to build the classifier yields better results than traditional methods.  We also experimentally show that careful selection of a subset of features to represent the documents can improve the performance of the classifiers.  
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Abstract—In high performance computing environment in many fields, to finish a task requires not only computing service, but also data service and all kinds of device services, which results in different relation dependences and is very complex, however, job management systems such as PBS, LSF, and Condor and so on, only support time dependence among jobs, and are short of fault-tolerance and complete flow control. Workflow-based user environment for high performance computing is successfully applied in railway survey, which not only benefits construction and control of task flow, but also enhances all kinds of relation dependences and flow semantics, especially for the work flow engine based on event model with checkpoint function.  It provides good  reliability . Thus, workflow-based user environment for high performance computing can be flexibly suitable for other different user environment. 
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Abstract-A portable data acquisition and analysis system based on ARM and DSP was developed. The system used master-slave structure: The software of the host computer was developed based on Labview which implemented path, communication, data management and data analysis; the lower computer implemented data acquisition and analysis. The hardware core of the lower computer used “ARM+DSP” dual-core structure; RT-Linux was imported as embedded real-time operation system, which assigned the tasks and enhanced the operational stability and real-time performance of task assignment; The communication between the host computer and the lower computer was achieved by UART module; The Ibutton module was carried out by 1-wire bus technology.
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Delay-bounded and Robust Routing Protocol for Emergency Applications Using Wireless Sensor Networks
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Abstract—Monitoring and response for emergency environments is a novel application area for the deployment of wireless sensor networks. In this context, delay-bounded delivery and robust routing is the essential operating criteria in order to ensure safe and timely response for emergency scenarios. Existing routing mechanisms for wireless sensor networks are not well suited for hazard situations, especially as they do not consider critical and dynamic network scenarios. In this paper, a novel delay-bounded and robust routing protocol is presented. The protocol adapts to handle dynamic emergency scenarios and works well with the routing “hole” problem. Theoretical analysis and simulation results indicate that our protocol is well suited for dynamic emergency scenarios when compared with other related work.
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Abstract—In order to solve the problems of difficulty to determine the number of partitions and rule redundancy in neuro-fuzzy system modeling, this paper presents a new approach based on DENCLUE using a dynamic threshold and similar rules merging (DDTSRM). By introducing DDT, which uses a dynamic threshold rather than a global one in merging density-attractors in DENCLUE, our approach is good at determining the number of partitions because DDT does not depend on input parameters. Additionally, the modeling performance is improved for DDT can find arbitrary shape and arbitrary density clusters. After structure identification we merge similar rules by considering similarity measures between fuzzy sets. Finally, BP method is used to precisely adjust the parameters of the fuzzy model. For illustration, we applied DDTSRM to a nonlinear function and Box and Jenkins system. Experimental results show that DDTSRM is effective to solve the problems with a good performance.

Keywords-neuro-fuzzy; fuzzy modeling; DENCLUE; dynamic threshold; similarity measure
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Abstract—The paper discusses the batch incremental clustering algorithm in the apllication for Coke Oven Intelligent Control. By analyzing new data by bulk incremental clustering algorithm, the fuzzy control rule base will be updated. And then, the simulating models for gas collector pressure system and its control system is established under the condition of software MATLAB. The simulating result with the control effect of the fuzzy control rules gotten by experience induction is compared, which proves the method to be rational and feasible.
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Abstract—This paper proposes a communication model which utilizes Anycast technology to perform the seamless communication between Ad Hoc network and IPv6 network. This model creates a new kind of IPv6 address auto-configuration scheme which does not needs detection of address duplication. In addition, in this model when a mobile node switches between different sub-nets it does not need to register its care-of address with the home agent and not to build a tunnel to transfer data. All these strengths improve the performance of this model. This paper deeply discusses and analyzes the model and the experimental data prove its validity and efficiency.
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Abstract—For comprehensive evaluating network running status the network running quality metrics were designed to reflect the network quality. The grade of membership vectors were used to compute metrics’ statistic value which can definitely reflect the metrics’ ranks in the period of statistics. The fuzzy comprehensive evaluation method based on the Weighted Ordered Weighted Averaging operator (WOWA) was presented for evaluating the network running quality. The method considered the importance of the metrics and decision-maker’s preference. The case study shows that the method can not only get the right evaluation results, but also be more flexible in comparison with the normal fuzzy evaluation method.
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Abstract—Cognitive radio has been recognized as one of the most promising technologies dealing with the scarcity of the radio spectrum. In cognitive radio system, with spectrum sensing, secondary users are allowed to utilize the frequency bands of primary users when the bands are idle. Hence, how to accurately detect the idle frequency bands has attracted many researchers’ eyes. Energy detection is the common method for idle band detection. However, the improper energy detection threshold setting can dramatically affect the performance of the cognitive radio system. There are two types of errors in spectrum sensing: false alarm and miss-detection. The lower probability of false alarm means more underutilized spectrum can be reused by secondary users and the lower probability of miss-detection, the better primary users are protected. In this paper, we propose a fast and accurate search method for optimal local energy detection threshold, which can minimize the total errors in spectrum sensing. Simulation results show that our estimated optimal energy threshold is consistent with the actual one.
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Abstract—Edge detection of bottle opening is a primary section to the machine vision based bottle opening detection system. This paper, taking advantage of the Balloon Snake, on the PET (Polyethylene Terephthalate) images sampled at rotating bottle-blowing machine producing pipelines, extracts the opening. It first uses the grayscale weighting average method to calculate the centroid as the initial position of Snake and then based on the energy minimal theory, it extracts the opening. Experiments show that compared with the conventional edge detection and center location methods, Balloon Snake is robust and can easily step over the weak noise points. Edge extracted thorough Balloon Snake is more integral and continuous which provides a guarantee to correctly judge the opening.
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The Reduction Algorithm for Dynamic Information Systems Based on Distinguishable Relation
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Abstract—To capture a dynamic system with static reduction algorithm, the cost will enlarge a lot for the repeated work. Moreover, the algorithm can not catch partial changes in the system. To smooth this issue, a dynamic attribute reduction algorithm is introduced when the universe of the system keeps the same and the condition attribute set is added. The concept, Flagged Matrix, K-Flagged Matrix and ∑-Flagged Vector is defined and a reduction algorithm for dynamic information systems is given based on distinguishable relation. This algorithm will use the new added attributes and corresponding matrixes to correct and adjust the original attribute reduction. To do the reduction for the dynamic systems, as the theoretical illustration and empirical analysis turns out in this paper; the new added attributes are compared with the original attributes considering the distinguishable ability using corresponding matrixes. Then evaluate the added attributes are the core attributes or not, and determine whether the added attributes can replace the original attributes or not. After that, a new reduction is got. This algorithm can figure out the dynamic attribute reduction efficiently. For it will use matrix operation instead of logical operation, the cost of this algorithm is significantly decreased.
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LS-SVR with Tuned Hyperparameters in Dam Crack Forecasting
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Abstract—This paper deals with the application of least squares support vector regression (LS-SVR) with radial basis function (RBF) kernel in dam crack forecasting. In the process of LS-SVR, we performed the standard grid search and particle swarm optimization (PSO) to tune hyperparameters of LS-SVR. The results demonstrate that our PSO approach can identify optimal or near optimal parameters faster than the exhaustive grid search. Comparison with results from stepwise regression was also included, to evaluate the reliability of applying such a PSO method which avoids doing an exhaustive grid search. We found that our LS-SVR approach is promising in dam crack forecasting, however it cannot be used to extract the crack contributed by water pressure, temperature variation, and aging effect, respectively.
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Full State-Feedback Stabilization of an Underactuated Unmanned Surface Vehicle
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Abstract—This paper studies the stabilization control problem for an underactuated unmanned surface vehicle (USV) using only two independent propellers. Firstly, it transforms the whole dynamical system of unmanned surface vehicles into a cascade nonlinear system based on global diffeomorphism cha-nge of coordinate, and the stabilization problem of original system can be reduced to the stabilization control problem of a resulting cascade subsystem. Secondly, design respectively time-varying smooth full state feedback law via state-feedback and observer approach. Then, we demonstrate that the orig-inal system state is globally asymptotically stabilized to the desired configuration with the feedback control law. Lastly, the effectiveness of the proposed method is illustrated and validated by simulation results on a model ship. 
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Study on Main Resonance Bifurcations of SDOF Asymmetrical Trilinear System
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Abstract—The KBM method was applied to study the amplitude-frequency equation of SDOF asymmetrical trilinear system. The main resonance bifurcations of the system are deeply analyzed and the transform sets of the system were determined based on the singularity theory. The amplitude-frequency curves within different transition sets were analyzed, and then the excitation parameter regions where the amplitude-frequency curve jumping occurred were determined.
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Multiclass Detect of Current Steganographic Methods for JPEG Format Based Re-stegnography
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Abstract—The aim of this paper is to properly classify various stego  images of JPEG to their own stegnographic methods (current steganographic methods, such as F5, OutGuess, Steghide, JPhide and Jsteg). Although some Multiclass Detection methods had been previously published by the authors, they all had various limitations and disadvantages. First, models of some detect methods are too complicated, and their process are too fussy. Second, the performance of some detect methods could decline when the embed rate minish. Based on re-stegnography, the detection of this paper’s algorithm extracts 109-dimensions features and trains SVM(support vector machine)  multiclassifiers to classify all kinds of stego images and cover images with very high precisions (approximately 100%). Not only the model is very simple, but the performance is all the same excellent when the embed rate minish.

Keywords- re-stegnography;  multiclass detect; JPEG
An Effective GA-based Clustering Algorithm for Unknown k  
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Abstract—Clustering classifies data into homogeneous groups such that the objects in each group are similar and the objects between groups are not similar. Cluster algorithms can be available in many literatures. And among them, spectral clustering (SC) is one of the most popular and appealing clustering methods because of its generality, efficiency and its rich theoretical foundation. But SC algorithms need cluster number   firstly and use the top   eigenvectors of some affinity matrix as the relaxed version of the cluster result which may have no guarantee on the quality of the solution. In this paper, we explore an effective GA-based clustering algorithm for unknown   with special genetic mechanism. The feature of our proposed method is that the   can be determined as part of cluster process automatically and it can improve cluster result of SCs in term of accuracy. Experimental results illustrate the effectiveness of the proposed method. 
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Time-dependent Hurst Exponent in Financial Time Series in China Financial Market
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Abstract— We calculate the Hurst exponent H(t) of several time series by dynamical implementation of a scaling technique: the detrending moving average (DMA). In order to assess the accuracy of the technique, we calculate the exponent H(t) for artificial series, simulating monofractal Brownian paths, with assigned Hurst exponents H. We next calculate the exponent H(t) for the return of high-frequency (tick-by-tick sampled every minute) series of the Shanghai stock market. We find a much more pronounced time-variability in the local scaling exponent of financial series compared to the artificial ones. The DMA algorithm allows the calculation of the exponent H(t), without any a priori assumption on the stochastic process and on the probability distribution function of the random variables, as happens, for example, in the case of the Kitagawa grid and the extended Kalmann filtering methods. The present technique examines the local scaling exponent H(t) around a given instant of time. This is a significant advance with respect to the standard wavelet transform or to the higher-order power spectrum technique, which instead operate on the global properties of the series by Legendre or Fourier transform of qth-order moments. 
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Realization and Research of Paperless Examination System based on WEB
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Abstract—The present situation of paperless examination system is introduced, this paper aims at the character of poor commonality for most of paperless examination system, a paperless examination system based on WEB has been designed, the management mode and examination mode of this system will be separated by the network frame of B/S. The design of database system uses the universal management mode of the database of curriculum and the database of examination information to realize its commonality. The adaptive learning technology of difficulty coefficient of examination questions is presented in order to making the system have high efficiency of assembling test paper in this paper.  What’s more, different display orders of examination questions for those neighboring students through a new algorithm already are realized, this measure can prevent examination cheats effectively, and fairness of each examination can be guaranteed. At the same time, this system have also resolved these problems such as that replacing machine and the second login because of other reasons and so on, these will ensure the security of examination. The technologies of automatic paper rating technology and automatic outputting report of examination results to Excel sheet etc. are used in order to realize functional requirements of the examination system such as automation, security and high efficiency of this system. 

Keywords-Paperless examination system; Adaptive learning; B/S; Assembling test paper ;Test papers
Levenberg-Marquardt Neural Network for Prediction of Material Mechanical Properities
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Abstract—In this study we are trying with the Levenberg-Marquardt neural network model to make an effective prediction of material mechanical properties. By using second derivative information, the network convergence speed is promoted and the generalization performance is enhanced. Taking the wheat straw-reinforced composite for instance, the nonlinear mapping is set up from four influence factors (mold temperature, mold pressure, fibre content and time ) to its tensile strength and toughness. The simulation results show the founded network model has preferable learning and generalization capabilities, which performs effectively in predicting composite mechanical properties. Besides, the model is used to optimize process parameters of compression molding and find the range of best parameters.

Keywords- neural network; Levenberg-Marquardt Algorithm; predicting; material mechanical properties
Virtual Experiment System for Metal Creep Performance Testing Based on VRML
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Abstract—A virtual experiment system for metal creep performance testing is built by virtual reality modeling language (VRML). The structure, function and design principles of the system are described and its implementation procedure is also discussed. The key development process, including object modeling, 3D scene building, VRML connecting to the real-time database, design of interactive virtual 3D scene and complex virtual interaction, is illustrated in this paper. In addition, the following key problems have been solved during the system realization: virtual models building and geometrical transforming, database designing and optimizing, 3D virtual experimental scenes combining dynamically, the realization of database accessing and the communication of virtual entities.
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Empirical Martingale Method of Option Pricing
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Abstract—In a discrete time option pricing framework, we compare the empirical performance of two pricing methodologies, namely the affine stochastic discount factor and the empirical martingale correction methodologies. Using a dataset of S&P500 index options , the differences are found to be small: the higher order moment correction involved in the SDF approach may not be that essential to reduce option pricing errors.
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Abstract—The shader in the GPU are widely used to model coastal terrain, but the created terrain are of great similarity and unable to embody the differences of coastal features. To overcome the above disadvantage, we present a new modeling method for created terrain based on sketch map. Through specifying the coastal features type, the proposed modeling method can create according coastal terrain easily. In order to produce realistic looking scenes, we propose a method to implement the reflection and refraction effect of water in the GPU’s shader. The method can easily control the coastal effect. Experiments show that the result graphs are true to nature. 

Keywords- coastal  terrain;  shader;  sketch map
An Asymmetric Authentication Protocol for Mobile Devices Using Elliptic Curve Cryptography
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Abstract — In recent times, the majority of e-commerce applications are designed using asymmetric cryptography to assure the authentication of the concerned parties. Conversely, an increasing requirement for mobile devices has geared a shift towards mobile e-commerce applications. This research work emphasizes that the existing authentication protocols, based on RSA asymmetric cryptography are not suitable for such devices due to their confines in computing power, memory capacity, key sizes and cryptographic support. For that reason, an efficient protocol for resource constrained platforms that attain a level of security similar to the one achieved by the protocols in use today is designed and implemented. This protocol is based solely on Elliptic curve asymmetric cryptography and the results demonstrate that the performance achieved is good in contrast to RSA.

Keyword:Elliptic curve cryptography, RSA, SSL, TLS, SET, PDA, J2ME, key generation, sign generation, sign verification.
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Abstract—In this paper a hybrid controller for wheel slip ratio control has been designed base on a quarter vehicle model. The proposed controller is a combination of a sliding mode controller (SMC) with a fuzzy controller to improve sliding mode controller efficiency. Three different sliding mode controllers are compared and the best one of them combined with a fuzzy controller to increase controller performance by eliminating the time responses oscillation. Three different road conditions have been chosen base on a look-up table. Simulation results show good performance of the proposed controller for different road conditions.

Keywords- Antilock Braking System (ABS), Sliding Mode Control, Fuzzy logic control.
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Abstract—Situation assessment (SA) is one of the important processes in military decision. As a component of battlefield data fusion and decision support, SA is not easy to be realized ideally by using one particular technology in practice. Like any other complex military process, it requires the cooperation of lots of information processing technology. This paper describe a mechanism for constructing probabilistic models to represent and analyze uncertainties and assessing battlefield state based on a hierarchical distributed fusion processing of incoming information which can help commanders and analysts to model and assess the dynamic evolving situational state easily. We adopted a hierarchy distributed DBN model which can process information hierarchically and cooperatively through higher-level dynamic Bayesian networks and distributed lower-level dynamic Bayesian networks. And a 3-layer distributed computation environment is also introduced. The hierarchy distributed DBN can generate an accurate and efficient assessment of the battlespace and suitable for military hierarchical organizations. 
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JIANG jing 

Electromechanical Engineering Department

NCIST

Yanjiao Beijing-East, China

jiangjing@cumbt.edu.cn

ZHANG Xue-song 

Northeast Institute of Electronics Technology

CETC

Yanjiao Beijing-East, China

xuesong.zhang@ia.ac.cn
Abstract—We introduce a novel visible/infrared image registration algorithm based on wavelet transform and the maximization of mutual information of images.  First, the region of interest (ROI) is determined by searching for the wavelet magnitude maxima in the preprocessing step, and the affine transform is chosen as the image geometrical transform model. Then, the probability density function of grey values is estimated from histogram by means of the Partial Volume (PV) interpolation method. Finally, the simulated annealing algorithm is used to approximate the global optimum. The experimental results show that the algorithm is efficient. 

Keywords-image registration; visible-infrared image;  mutual information;  wavelet transform
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Abstract—Platform-based development is the dominant development method of enterprise application, but the features provided by current mainstream enterprise application development platforms are too abstract and lower-level, which focus on technical aspects rather than business, to lead to a high degree of difficulty and heavy workload during the building of specific enterprise applications. Other platforms might offer some better business-oriented features, but at the same time they have strong industry limitations. This paper presents a novel general-purpose enterprise application business infrastructure software platform, in which the technology complexity is encapsulated in the bottom, so the technical ability requirement of the user that uses platform to build specific enterprise application is reduced. Whether user can successfully build an enterprise application through platform or not, is mainly depended on their cognitive level of the enterprise business. Enterprise applications built upon the platform can agilely respond to the changes of business. The efficiency and flexibility of the prototype platform built with the ideas and methods have gotten an initial validation from the simulation construction of a certain civil aviation airport prototype information system.

Keywords-enterprise application, platform-based development,  business infrastructure platform, simulation
Exploration and Research of Vehicle SOS system based on Wireless Technology
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Abstract—This paper use current relatively mature SCM technology, apply current advanced MCU chip as the core, follow GSM07.05 protocol specification to develop hardware platform. The system can automatically send a customized message to a designated number when it meets trigger conditions. With this matching upper machine system as a rescue center platform, it need to timely accurate receive "accident" the scene of an emergency signal for help (SOS) and at the same time it make the corresponding action. This can effectively reduce the extent of casualties caused by the accident, so that the parties can receive timely rescue incidents. It has certain social value and economic value.
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Abstract— This paper proposes a method of facial expressions recognition which combined moment invariants features with singular value. Moment invariants and singular value features are extracted respectively from the eyes, eyebrows and mouth regions in the facial expression images. Then these features are optimized to obtain a feature vector by Fisher linear discriminate analysis and a SVM classifier is trained as recognition. The experiments results show that the method can improve the recognition rate and has robust performance.
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Abstract— Emotion is now recognized as a central element of human behavior, and thus it should be embedded within the reasoning process when an intelligent agent or a robot aims to emulate human reactions. Therefore, current research in AI shows an increasing interest in artificial emotion for developing the human-like agent. Based on emotion psychology and artificial emotion, this paper presents a behavior decision model of intelligent agent, the model consists of emotions, motivations and behavior decision. The mapping relationship between exterior stimulates and emotion is built by D-S evidence theory. And the model applies the markov decision process to determine emotion states to behaviors. The model provides a valid method to the emotional agent modeling and affective decision system.

Key words- Behavior Decision Model; Artificial Emotion; D-S Evidence Theory; Markov Decision Process
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Abstract—How to defense the cascading failure and reduce the cost has become a hot topic in recent years. In this paper, we investigate the cascading failures caused by attacking on edges. A new fault-tolerant capacity model is proposed to resist the cascading failures triggered by an intentional removal of the edges with the lowest loads and a new measurement is put forward to quantify the effectiveness of our model. Comparing with other models previously reported, our proposed model can simultaneously reduce the size of the cascades and cut down the cost.

Keywords- cascading failure; scale-free network; robust;
Anomaly Detection of Network Traffic based on the Largest Lyapunov Exponent 
Wei Xiong1,2, Hanping Hu1 , Yue Yang1 , Qian Wang3

(1 Institute of Pattern Recognition & AI, Huazhong University of Science and Technology,

2 The Center of Computing & Experimenting, the South Central University For Nationalities,

3 College of Computer Science & Technology, Huazhong University of Science and Technology,

Wuhan, Hubei 430074 P.R.China)

Abstract—A Real-time and reliable detection of anomalies is an important and challenging task. Unlike most detection methods based on the statistical analysis of the packet headers (Such as IP addresses and ports), we propose a new nonlinear approach only using network traffic volumes to detect anomalies reliably. Our method is based on the largest Lyapunov exponent and the change-point detection theory to judge whether anomalies have happened. In details, the largest Lyapunov exponents of normal and anomaly data fluctuate slightly respectively while those of the overlapped data composed of them fluctuate greatly because the dynamic structure of data has changed. Experimental results on network traffic volumes transformed from 1999 DARPA intrusion evaluation data set show that this method can more effectively detect network anomalies contrast to a linear method . 
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Abstract—In this paper, a novel variable-domain approach to curve evolution for image segmentation was proposed, being based on a statistical active contour model using level sets. The essential idea is to re-define the computing domain in image repeatedly, by separating the segmentation procedure into several individual phases, for images composed of an infinite number of regions. By our algorithm, the work can be done automatically without manual intervention. Moreover, the accuracy and rapidity can be enhanced effectively for the objects with complicated topology.

Keywords-active contour; variable-domain; statistical models; neighborhood replacement; image segmentation; level sets
Simulation Analysis of Positioning Performance of BeiDou-2 Satellite Navigation System
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Abstract—The operation of Chinese BeiDou-2 satellite navigation system first project is in sight, the calculation and analysis of positioning performance of BeiDou-2 are necessary to understand the effect of BeiDou-2 on navigation and communication in China. The research of the paper is developed just based on this background. To ensure the safety of aviation and aerospace of navigation and communication, the overall evaluation of availability level of satellite navigation system becomes a necessity. A new method has been proposed for assessing availability of satellite navigation system based on this requirement. The positioning performances of GPS also have been simulated for comparison. Simulation results reveal that the positioning performance of BeiDou-2 system is satisfactory within 10 degrees mask angle. The visibility, variation of dilution of precision, and availability of BeiDou-2 system are superior to those of GPS in China. The positioning accuracy of GPS is slightly superior to that of BeiDou-2 within 5° mask angle, on the other hand, the positioning accuracy of BeiDou-2 is better when the mask angle exceeds 10 degrees.
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Abstract—The amount of information in real-time video monitoring is very large. So, the disk space is used largely, and the network congestion is easy to caused. In order to reduce the network congestion, save storage space, take out noneffective information in video, video key-frames are extracted in sending end and video is resumed in receiving end. A real-time video monitoring system is implemented. A kind of key-frame extracting algorithm is adopted in the system. MPEG compressed video stream is processed by the algorithm. Video is transfer by RTP protocol. So, the problems such as large amount of information, utilizing high bandwidth and video information redundancy etc. are solved.
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Abstract—Reverberation is a main problem to sonar signal processing. Based on the proposed data model of the active sonar, we present a new algorithm for detection in present of reverberation. The proposed method uses the sliding window divide the data into several blocks first, blind source separation (BSS) is used to separates the sonar data into reverberation component and target component, and then the two components is reconstructed to array data, beamforming is used to estimate the direction and enhance the target echo at last. It also used the simulation data and sea trial data to verify the proposed method. Compared with the classical algorithm, the method can get the target location exactly and advance the output signal and reverberation ratio (OSRR) to 4dB at least. The result shows that, the proposed data model is accord to the characteristic of reverberation and the method has better performance for reverberation canceling than the classical method.
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Abstract—In this paper, we introduced an unsupervised method to remove fillers in spoken dialogues semi-automatically based on their probability distribution. Disfluencies such as fillers, repairs often make the sentence ill-formed, longer and hard to process. Fillers were emphasized instead of repairs in this paper. We conduct the unigram and bigram distribution of fillers on our Chinese voice search data and find that only using these distributions, fillers are in the first 1% of all words. We give a new perspective of fillers distribution and new measure to detect fillers on the natural dialogue corpus. 
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Abstract—This dissertation develops a new approach of feature extraction for tool wear based on Acoustic emission, an application of Hilbert-Huang transform method to feature extract is presented. Using the empirical mode decomposition of the original times series data, the Hilbert transform is applied to each intrinsic mode function. Then our emphasis is how to calculate the Hilbert spectrum and the Hilbert marginal spectrum, and analyze the spectrum containing the characteristics of tool cutting signals. This new method provides not only a more precise definition of particular events in time-frequency space, but also more physically meaningful characteristics of the tool cutting processes. The Hilbert amplitude spectrum and marginal spectrum based on HHT can be as the features, which can be used for pattern recognition to monitor cutting processing. Such as feature extraction, the tool wear condition can be realized for identifying various tool failure states in turning operations.

Keywords-feature extraction; tool wear, AE, Hilbert transform, empirical mode decomposition
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Abstract—The credit customer’s evolution is related to key business of the bank, for it is almost the biggest segment and can easily affect the bank beneficial result. Customers’ Individual credit factors are often not intuitive to measure, and then with the fuzzy theory, this paper makes the non-quantifiable credit factors transforming to quantitative ones. Firstly, a description is given on the multistage comprehensive fuzzy evaluation method on details; secondly, apply this method in a bank credit evaluation example; and thirdly, we give a wholly ending of the work above all.
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The Research of Network Technology Resources Quality Evaluation Method based on HFGF algorithm 

LEI Fen-hong1， GENG Guo-hua1

College of Information Science & Technology 

Northwest University 

ShanXi, China

 E-mail: leifenhonglei@126.com

ZHOU Ming-quan2 ，WANG Xue-song2

College of Information Science &Technology 

Beijing Normal University

Beijing, China

Abstract—Exploring the factors that affect the  Network Technology Resources Quality Evaluation, we establish index system of the network model and evaluation model for the  Network Technology Resources Quality Evaluation by using hierarchical analysis, Gray and Fuzzy .

Keywords-AHP; gray correlation; fuzzy synthesis; evaluation model; evaluation index
Approach to measurement of information system complexity based on dependency relationship 
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Abstract According to the system complexity, the system are classified by system science,but the measurement of complexity is not mentioned.This article studies the organization characteristics of information system, bases on data relationships and invocation relationships of information systems, brings forward a method to measurement of information system complexity.Then,using this method to calculate the complexity of information system and validate correctness.

Keywords:Information system；Complexity；Dependency relationship

The flutter suppression of composite panel and the actuator placement optimization
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Abstract¬—This paper present the characteristics of a cantilevered piezoelectric composite wing model, idealized as a composite flat plate .Based on the Hamilton principle, the dynamic equation of the piezoelectric composite plane is deduced. The aerodynamic force acting on the surface of the composite plane is computed in frequency domain using the doublet lattices method, fitted and transformed to time domain using the minimum state method. The state space equation of composite plane including controlling is established. The optimal placement of piezoelectric active and sensor are selected using the genetic algorithm under the objection including both minimization of the states and the control effort. The result present that the position of the piezoelectric have great influence on the effect of control. Better control effect could be got with optimal piezoelectric placement.

Key word—piezoelectric composite material plane; aerodynamic force; flutter
A Reliable Delivery Protocol Based on Competition and Cooperation for Wireless Sensor Networks
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Abstract—Wireless sensor networks (WSNs) usually work under harsh environment, so high packet loss rate is induced by the unreliable and error-prone wireless links. To cope with the problem, a competition and cooperation based reliable forwarding protocol (CCRF) is proposed. In CCRF, the characteristic of dense deployment of sensor nodes and broadcast feature of the wireless channel in WSN are utilized. Specifically, adjacent nodes along the path spontaneously constitute a receiving cluster in data forwarding and then data reception and acknowledgement are executed by the means of cooperation among the cluster members to enhance data forwarding reliability and to reduce energy consumption caused by redundant transmission. In the routing, distributed fuzzy integral assessment algorithm is adopted, by which differentiated priorities of the clusters along the path are allocated in accordance with the resource condition including forwarding reliability, forwarding distance per hop and remaining energy and next-hop receiving cluster in possession of optimal resource is dynamically selected through back-off competition to achieve the efficient transmission. The NS2 simulation result further corroborate its superior integrated performance compared with homogeneous protocols. 

Keywords-Wireless Sensor Networks; reliable transmission; cooperation; back-off competition; fuzzy integrated assessment
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Abstract—We introduce a method for simulate and render of ocean wave by vertex and fragment processing. The method is divided into four stages: wave generation, surface tessellation, optical simulation, and water surface rendering. Our implement not only is a simple wave by influence of terrain like previous work, but also a manipulative model by influence of the wind that are well suited for simulate all kinds of wave in shallow water. Rendering makes use of Cg shading language on consumer-level GPU to allow for a representation of reflection, refraction of light. We are satisfied with the result from implementing the respective stage’s shader. 
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4WS Vehicles Lateral Control Via a Modified Exponent Reaching Law
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Abstract—Lateral control for Four-Wheel-Steering (4WS) vehicles on Automated Highway is investigated. Based on the previously studied look-down reference system with front and rear sensors, lateral dynamics model of 4WS vehicle is analyzed and model parameters uncertainties and external disturbance are considered. A sliding mode controller is designed based on a modified exponent reaching law, which integrates some states into the switch term to eliminate the chattering, and then the controller is applied to the lateral control for a 4WS vehicle. Simulations are conducted to evaluate the performance achieved by the proposed controller under different velocities and road adhesion factors, and effectiveness of the proposed approach is verified by the results.

Keywords-4WS vehicle, lateral control, sliding mode control, modified exponent reaching law
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Abstract—In this paper, we propose a fast semi-supervised learning algorithm based on the bisecting clustering. The key idea of the proposed algorithm is dividing data into two sub clusters each time by using bisecting clustering and parts of the features of the data. The time complexity of the algorithm is nearly linear to the data size. Numerical comparisons with several existing methods for the UCI datasets and benchmark datasets verify the effectiveness of our method.

Keywords-semi-supervised learning; bisecting clustering; feature selection
A new manufacturing scheduling system model and its implementation
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Abstract—In order to adapt to the requirements of manufacturing scheduling system in an aerospace enterprise, a new manufacturing scheduling system was put forward according to the actual situation of the aerospace enterprise, which plays a key role in manufacturing enterprises. And a new manufacturing resources organization model-manufacturing resources organization model based virtual manufacturing cell (MROM-VMC) was proposed, which is the foundation of this new manufacturing scheduling system. First of all, the function structure of the manufacturing resource model was designed, and the procedure of VMC formation was given. In addition, the hybrid framework of the production scheduling system model was established; the working process of this model was presented. Finally, an application case in a manufacturing enterprise was provided to validate that this system is able to simplify the procedure of scheduling and improve production efficiency and quality.

Keywords- manufacturing scheduling system; manufacturing resources organization model; virtual manufacturing cell
Genetic Complex Multiple Kernel for Relevance Vector Regression 
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Abstract—Relevance vector machine (RVM) is a state-of-the-art technique for regression and classification, as a sparse Bayesian extension version of the support vector machine. The selection of a kernel and associated parameter is a critical step of RVM application. The real-world application and recent researches have emphasized the requirement to multiple kernel learning, in order to boost the fitting accuracy by adapting better the characteristics of the data. This paper presents a data-driven evolutionary approach, called Genetic Complex Multiple Kernel Relevance Vector Regression (GCMK RVR), which combines genetic programming(GP) and relevance vector regression to evolve an optimal or near-optimal complex multiple kernel function. Each GP chromosome is a tree that encodes the mathematical expression of a complex multiple kernel function. Numerical experiments on several benchmark datasets show that the RVR involving this GCMK perform better than not only the widely used simple kernel, Polynomial, Gaussian RBF and Sigmoid kernel, but also the convex linear multiple kernel function.

Keywords- Relevance vector regression； genetic programming; Genetic Complex Multiple Kernel;

Intelligent Train Dispatching for High-speed Railway Based on Fuzzy Neural Network
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Abstract—Through detailed analysis of train operation control procedure of high-speed railway, in view of the present condition of Fuzzy Neural Network (FNN) in train operation control, a  new model of train operation adjustment on the FNN is developed, Five levels fuzzy neural network were built and its input and output were designed, the weighing and parameters were revised in order to get different membership function, then corresponding fuzzy rule and could execute fusion decision could be got in the new method. Furthermore, The simulation perception processing of train operation adjustment was completed using Matlab, the mean square error between actual output and experiments output was got The simulation results show that the validity of train operation control procedure of high-speed railway based on FNN.

Keywords- fuzzy neural network; high-speed railway; dispatch; intelligent transportation; train operation adjustment
Orthogonal Procrustes-Based Semi-Blind Channel Estimation for MIMO-OFDM Systems
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Abstract—This paper introduces a  novel semi-blind channel estimation algorithm based on Orthogonal Procrustes (OP) approach for Multiple Input Multiple Output (MIMO) systems using Orthogonal Frequency Division Multiplexing (OFDM) modulation. The presented joint estimator is based on decomposition of channel matrix H as a whitening matrix R and a unitary rotation matrix Q. The whitening matrix R can be estimated blindly based on the eigenvalue decomposition (EVD) of the received signal correlation matrix, while Q has to be fed by using the properties of the constrained OP estimator for an orthogonal pilot sequence. The estimation gain is obtained by the power method with low complexity as it offers such optimum rotation matrices which are parameterized a fewer number of parameters. Various numerical examples are conducted to support the algorithms and analysis, and they  demonstrate  improved performance up to 3-5 dB compared to exclusively training-based estimation.
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Prediction of differential-mode EMI in the AC Side of the Three-phase PWM rectifier
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Abstract—Saber simulation software is one of the most powerful power electronic simulation software in the world. A typical three-phase PWM rectifier is in order to investigate the EMI. In this paper, the lumped equivalent circuit model of DM EMI is analyzed and a simple equivalent circuit is proposed. Through the simulation we can get time-domain analysis, and obtain frequency-domain analysis after FFT. The simulation waveforms of DM EMI are compared with the previous results of the equivalent circuit of actual experiments, at last this also verified the validity of the research which involved in this paper at the same time.

Key words—power electronics; PWM rectifier; differential-mode EMI; saber
The Research on the Regularization of Flow Nets
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Abstract

Regular flow nets, extended from Petri nets and YAWL, have been proposed as bases for modeling web service behavior because of their abilities for dealing with cyclic behavior and data dependences among services. However, the corresponding approach on how to regularize flow nets into regular flow nets has not been given yet. So, in this paper we propose a methodology for the regularization of flow nets. Firstly, we introduce concepts related to flow nets and regular flow nets. Secondly, we define one pattern for each type flow net, and based on these patterns we can get the corresponding regular flow nets of almost all of flow nets through regularization. Finally, some special patterns that might not be regularized together with a particular example are discussed.
A Novel Algorithm of Coherent Integration for Moving Target Detection
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Abstract—The problem of detecting moving targets which migrate between rang cells is considered. The traditional MTD method can not effectively integrate the energy of targets, because it integrates multi-pulse in the same range cell in a CPI. This paper introduces a novel algorithm of coherent integration for moving target detection (MTCI), which is calculated along the track of the moving target. A mathematical formula of MTCI algorithm is derived based on the signal model of a moving target in Chirp Radar. The integrating results of MTCI and MTD methods in the Gaussian white noise background are also compared. A Monte Carlo simulation has been performed to evaluate the detecting performance of MTCI algorithm, and the detection curves are also given.

Keywords- coherently integration; LFM signal; multi-target detection; high-speed moving target detection
Adaptive Digital Predistortion based on MC-FQRD-RLS Algorithm using Indirect Learning Architecture
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Abstract—Multichannel fast QR decomposition recursive least-squares (MC-FQRD-RLS) algorithms are well known for their good numerical properties and low computational complexity. There are tow distinct ways to obtain the expended input vector, sequential-type method, and block-type one. The latter one, despite exhibiting a higher computational burden as compared to the former one, has some attractive features, e.g., suitability for parallel implementation. Predistortion techniques for linearizing power amplifier (PA) nonlinearity with indirect learning architecture (IDLA) are widely used. The benefit of the IDLA leaves unnecessary the assumption of a model for PA, corresponding parameters estimation and inverse construction. In this paper we present a new technique for predistortion using block-type MC-FQRD-RLS algorithm with IDLA, in which the predistorter is constructed by simplified volterra model. Simulations results verify that the proposed techniques have good convergence property.

Keywords- predistortion; MC-FQRD-RLS Algorithm; block-type; IDLA; volterra model
Vehicle stability sliding mode control based on RBF neural network
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Abstract—According to the nonlinear and parameter time-varying characteristics of vehicle stability control, a sliding control algorithm is proposed based on radial base function (RBF) neural network. The algorithm not only can reduce the chattering caused by the conventional sliding mode, but also improve the robust of the adaptive neural network control. The simulation results show the algorithm ensures that the car could run at the direction desired by the drivers.

Keywords- radial base function；neural network; vehicle stability; nonlinearity
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Abstract—Dynamic cluster configuration is dynamically adjusting the servers scale based on the network load in order to achieve optimal service performance under the minimum system power consumption. In previous methods, they adopted adjustment methods based on the specific physical experimental model without the description of mathematical models. This paper presents a prediction-based dynamic clusters configuration strategy, it uses least mean square (LMS) algorithm to predict service requests in the future according to the historical information of service requests, and then on the basis of the load requests and the cluster processing power to decide the servers scale and dynamically adjust the opening and shutdown of the computers in the clusters. Simulation verifies the feasibility and superiority of the scheduling strategy.
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Probability Estimation based Adaptive Media Playout Algorithm 
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Abstract—An adaptive media playout algorithm based on probability estimation is proposed to reduce the video playout jitter and playout halt caused by buffer underflow. It adjusts the duration of each frame according to the channel state and the estimated probability of underflow and overflow. Also it controls the playout rate range and the variation of the playout rate of the consecutive video frames to achieve the purpose of eliminating buffer outage and smoothing the video playout speed at the same time. Simulation results demonstrate that as compared to other AMP schemes, the proposed algorithm provides better visual quality with reasonable complexity in reducing the probability of buffer underflow and reducing the playout latencies and smoothing the visual perception.
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Multi-UAV Formation Maneuvering Control Based on Q-Learning Fuzzy Controller
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Abstract: On the basis of the relative motion relations of the formation flight, UAV longitudinal and lateral fuzzy controllers are designed to solve the multi-UAV formation control problem. The relative positions between adjacent UAVs are controlled to meet the desired commands and performance requirements. Q-Learning method, which is one kind of reinforcement learning, is used to tune the corresponding parameters in output membership functions of fuzzy controller. This auto-tuning avoids the complexity of manual tuning with expert experience and eliminates the steady state errors. Also, different conditions including coordinative turning, tense-loose shape changing, shape sequence changing and collision avoiding are simulated with the formation control methodology, which is comprised of centralized decision and decentralized control.  The results prove the correctness of control method and formation control strategy under the circumstances of different formation maneuvering demands.

Key Words: Reinforcement learning, Q-learning, fuzzy control, UAVs, Formation Flight, Maneuvering
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Abstract—Understanding user’ read and reply behaviors are important both for the study of online social network properties and the modeling of information dissemination and trend prediction. Our dataset is crawled from a famous Chinese BBS social network. By analyzing the read and reply datas of users, we observe that distributions of discussion size and user participation level follow the power-law distribution, agreeing with former empirical and analytical investigations. But the distribution of user interest does not exhibit a power-law property. Statistics from hot posts show that read and reply behaviors vary among different topic categories. For every 100 users interested in a post, one or two of them in average would join the discussion. In addition, investigation concerning time property of replies shows that decay functions with periodical fluctuations are suitable to describe the short-term evolution. 

Keywords-online social networks, data analysis, user behavior,BBS.
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Abstract—Privacy of personal location information is becoming an increasingly important issue. This paper develops new methods for location privacy in sparse environment based on dummy users. The true user has been mixed with a set of dummy users in that LBSs can’t distinguish the true user so as to protect user location privacy. We present two techniques, the first one is called “dummy user trigger algorithm”, which is able to achieve the balance of user’s Location privacy and system performance, and the second one is named “dummy user generation algorithm” based on the period density matrix which enhances the truthfulness of dummy user.

Keywords-pervasive computing; Location privacy; dummy user;  Location-aware system
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Abstract—The correction and the data processing for tooth surface deviation of hypoid gear are a key link to the realization of the digitized closed loop manufacture. Based on one-dimensional probe, the method of error compensation for hypoid gears is studied. By means of the principle of the proportional correction of spiral bevel gears, the theory and the method of the automatic compensation and feedback correction to machine tool settings are investigated according to the measuring data. Without the human intervention, the correction of machine tool settings can be automatically completed. And 1 to 3 trial cuts, the tooth surface deviations can meet the design requirement. Finally, the correction of machine tool settings and the contact pattern test of tooth surfaces have been carried out. All these verify that the approaches of the correction and the data processing are feasible and accurate.

Keywords-one-dimensional probe; hypoid gears; measurement of tooth surface deviation; automatic correction; digitized closed loop manufacture
Study on chaotic sequence and RS sequence for underwater communication
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Abstract

Underwater acoustic communication channels are generally characterized as seriously time-space-frequency variant channels with strong multi-path interference, limited bandwidth, severe environment noise and Doppler effect. In underwater acoustic hop frequency communication system, every user’s information is modulated by a special code on the transmitter, the information will be demodulated by the same code at the receiver. The code mentioned here is pseudo-random sequence, the spectrum of the signal will be expanded. Performance of pseudo-random sequence is directly related to system performance, therefore, pseudo-random sequence is a key point of implementing a hop-frequency communication system. This paper is based on the analysis of acoustic communication channel, some common sequences are evaluated, and simulation is made to compare the performance of chaotic sequence and RS sequence.
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Abstract—To characteristics and shortcomings of winter heating system in north China, the paper designed the indoor intelligent temperature control system.based on ARM-Linux platform of embedded systems and fuzzy control technology. Using DS18B20 and ZigBee wireless networking technology, completed the collection of multi-point temperature. Using fuzzy control technology to achieve precise control of room temperature. And the establishment of the QT user interface optimized the environment of human-computer interaction, brought great convenience to the user. With the implementation measurement heating, system will play an important role to reducing energy waste and the user's heat expenses and improving people's quality of life.
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An Improved Channel Coding Scheme Based on Turbo-BICM for IBOC-AM
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Abstract—Hybrid in-band on-channel (IBOC) broadcasting system is a scheme of digital audio radio, which could transmit analog AM and digital audio simultaneously. In IBOC systems, broadcasters transmit signals within the allocated channel bands, thus the bandwidth assigned for digital audio transmission is very limited. BICM can improve BER performance over Rayleigh fading channels without bandwidth expansion, thus it is widely used in mobile-radio channels. It has been found that by using BICM, an IBOC-AM broadcasting system can yield a better coding gain. Turbo-BICM, the combination of turbo encoder and BICM, is known as a remarkable scheme with high coding diversity and high flexibility. In this paper, an improved channel coding scheme based on turbo-BICM is proposed to achieve better reliability compared with the conventional IBOC system. Simulation results show that the proposed scheme can effectively improve the receiving performance of an AM IBOC system. When BER is below 10-5, the improved coding scheme can achieve more than 4dB code gains over Rayleigh fading channels.

Keywords- IBOC AM; in-band on-channel; turbo; BICM; Rayleigh fading channels
An Improved Implementation Scheme Based on BICM for IBOC-AM

Liu Shuyang，Yang Gang，Li Jianping 

School of Information Engineering

Communication University of China

Beijing, China

e-mail : maymonica2000@sina.com, Gangy@cuc.edu.cn, turbo_code@163.com

Abstract—This paper proposes an improved channel coding scheme based on bit-interleaved coded modulation (BICM) for in-band on-channel amplitude modulation (IBOC-AM). It can yield better coding gains than traditional scheme over Rayleigh fading channels. Generally, BICM embedded LDPC code for IBOC (BICM-L) has better coding performances than BICM embedded convolutional codes for IBOC (BICM-C), which has been proved to be an advanced scheme. However, there is a zone named blind-zone existing in the region of SNRs, where the performance gains of BICM-L with high-order modulation are worse than BICM-C. To achieve an improved performance, for the blind-zone， BICM-L is replaced by BICM-C in this improved scheme. Simulation results confirm that, by using the proposed improved scheme, a better performance gains up to 0.3 dB can be achieved for the blind-zone between 4 dB SNR and 5.1 dB SNR, while an additional gains about 4 dB can be achieved in regions of high SNRs.

Keywordss—In-band on-channel (IBOC), bit-interleaved coded modulation (BICM), low density parity check (LDPC) codes，convolutional codes.
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Abstract—In this paper, based on the electric theory of distribution parameter circuit, a mathematical model of aircraft cable fault location is created. The least squares solution is selected as the control algorithm because it has been applied successfully to parameter estimation. An aircraft cable fault location system is designed and the experimental results show that the system is rational and effective.

Keywords- Aircraft cable； Mathematical model； Least square estimation； Fault location system
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Abstract—Security defense against threats is very important to information system. A novel security risk assessment model is presented. In this model, an information system consists of a series of network nodes, which have three elements: assets, rights and vulnerabilities. To analyze the relevance between vulnerabilities, an algorithm for intrusion path discovery is proposed centralized on assets. By investigating the intrusion paths found, the system risk is quantitatively evaluated on vulnerabilities, nodes, assets, or system, which indicates the risk situation of the system. A simulation experiment and results verify availability and effectiveness of the model.
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Abstract—Due to the incompleteness and complexity of the evaluation information in the human-machine interface evaluation, it is difficult to evaluate the human-machine interface with the traditional evaluation methods. In order to overcome these problems, grey interval relation membership degree is applied in the field of human-machine interface evaluation in this paper. The concept of membership degree is imported and integrated with grey relation analysis in the method. By comparing the relation membership degree between the design schemes and the reference schemes, including the ideal scheme and the negative ideal scheme, the optimal scheme can be found. Based on the proposed method, a novel evaluation model of human-machine interface is set up and applied in the evaluation on computer monitoring and controlling interface of nuclear power plant. Results of the evaluation example prove that the proposed method for human-machine interface evaluation is reasonable and feasible.
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Abstract—This paper describes the design and development of an image processing based automatic storage system for library. The prototype system comprises of a cartesian robot, two infrared sensors, a four channel motor interface board, a web camera and a PC. After the book has been detected by the infrared sensors, camera captures the image of front cover of the book. The title of the book is extracted and passed to the search engine of library database. The database returns the class and location of the book which is then placed automatically in the corresponding shelf with the help of a cartesian robot, a mechanical structure driven by three direct current (DC) motors. MATLAB® programming environment has been used in developing the system.

Keywords- library storage;infrared sensors;digital camera; image processing;cartesian robot
Design and Development of an Autonomous Ball Potting Robot for NERC Contest
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Abstract—In this paper, design and development of an autonomous ball potting robot for participating in National Engineering Robotics Contest (NERC) 2008 is presented. Equipped with infrared sensors, bump switches and potentiometers; all interfaced to AT89C52 microcontroller, the robot is capable of picking the balls from a ball stand and potting these balls into goal posts of different heights by navigating through a grid of white reflecting lines. 

Keywords-grid navigation; ball picking;ball potting;AT89C52 microcontroller;NERC contest
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Abstract—This article raised the traffic detection and analysis program based on  more and more data services in GPRS networks. By bringing in the traffic acquisition module, data analysis and processing module, database module and WEB terminal blocks, this article achieves the function of traffic collection, analysis and processing of the GPRS.
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Abstract—Establishment of index system plays a crucial role in the course of uncertain information system evaluation. However, there is not a quantitative means on the problem of constructing the index system for uncertain information system. In order to solve these problems, a novel synthetic algorithm is put forward based on fuzzy set theory and grey relation analysis in this paper. Fuzzy membership degree is used to ascertain the importance of index by using of fuzzy set theory. At the same time, grey relation matrix is used to analysis the relativity of index. Moreover, the rationality and the dependability of index system are validated by using of validity coefficient and dependability coefficient. On base of it, the model of index selection is set up and applied in the index selection of alarm window on main control room of the nuclear power plant. Results of the case study prove that the proposed method is reasonable and feasible.

Keywords-fuzzy set theory; grey relation analysis; index system; uncertain information; quantitative analysis
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Abstract—By analyzing the factors which have impact on how the hospital arrange its sickbeds, this paper gives a evaluation index system about arranging the sickbeds and a evaluation model that based on the overall satisfaction of the patients and the hospital. From the perspective of patients, we consider their time, cost and the therapeutic effect, while from the viewpoint of the hospital, the analysis incorporates its social benefits and economic benefits. In conclusion, we apply the model to solve the problem B of China Undergraduate Mathematical Contest in Modeling in 2009.The work has provided a frame of reference and the improving direction to optimize the allocation of medical resources and strengthen the sickbeds management of hospitals.

Key words: the lay-out of sickbeds; satisfaction; index system; evaluation model
Optimal control based feedback linearization for position control of DC motor 
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Abstract— This paper proposes the position control of DC motor. Two methods are used for position control, LQR method and feedback linearization. We show that these methods without load torque are stable, but, when load is added to the motor's shaft, LQR and feedback linearization can not make efficient input signal for reference tracking in output. To solve this problem, we combined these methods and will show by using combined method, the position of shaft tracks reference in presence of large torque. For validation of new controller, we compared response with LQR and feedback linearization. Simulation results show stable response of new method.   

Keywords-DC motor; optimal control; nonlinear control;
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Abstract— The role of information technology (IT) in the business arena has continuously shifted over the last decades, and it has become an important part of how companies manage and control their resources. During the last years business computing has changed from these basic local data administrative systems into international computer networks, and as the sophistication of the computer systems increased, so did the investment cost. So, traditionally, companies tend to perceive their IT-systems as costs, often due to IT being looked at as a support function. And user satisfaction in IT usage is critical because this construct is often viewed as a surrogate for IT success. 

The purpose of this paper is to contribute to the body of knowledge about to what extent IT affects the ability to solve accounting tasks. We will measure the impact of IT on user satisfaction and on accounting information use.

The relationship between IT and accounting practices was investigated quantitatively using a postal survey. The findings suggest that user satisfaction in IT usage, the use of accounting techniques and accounting information increases with new IT investments. 

Keywords- Accountants, Accounting Information Systems, Decision-making, Information Technology, Management Information System.
An Improved Node Localization Algorithm Based on DV-HOP in WSN
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Abstract—Efficient sensor node localization algorithm is a research highlight in the applications of wireless sensor networks (WSN). An event information with few node location information is meaningless in practical application. The number and density of nodes shared by unknown-distance node pair are applied to establish close degree model in the paper. The close degree model is also combined with the triangle similarity theory to propose a mathematical model to calculate the distance of single-hop and multi-hop nodes. The simulation results show that the normalized localization error of the improved algorithm is smaller than the conventional DV-HOP algorithm.

Keywords- wireless sensor network; localization; least square method; DV-HOP; CDDV-HOP
ECNP-based method of distributed dynamic task allocation for multiple observation satellite  planning
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Abstract—A extended contract net protocol(ECNP) is introduced  to solve the dynamic task allocation for multiple satellites  collaborative planning system(MSCPS) in which  the environment and capabilities of each Agent can dynamically change with time. Acquaintance's trusts based announcing bidding, adaptive bidding  with swarm intelligence and multi-attribute decision based fuzzy evaluation bidding method are proposed in ECNP; Experiment results show ECNP can decrease communication cost and balance energy cost, hence solve task allocation effectively. 

Keywords- extended contract net protocol; multi-satellite planning; acquaintance's trusts; swarm intelligence ; mixed Multi-Attribute decision
On Impact of Information Sharing in the Supply Chain Bullwhip Effect 
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Abstract—Based on APIOBPCS model, and treating forecast tache as an integral part of the supply chain, also transforming the traditional supply chain serial structure through information sharing, and adopting the methods of control-engineering based on   transformation and bullwhip effect measurement, the paper studied the impact of information sharing on the bullwhip effect of three-tier supply chain network which was comprised of manufacturer - distributor - retailor. The simulation results show that information sharing can reduce bullwhip effect, but it can not eliminate bullwhip effect. Finally, through discussing the impacts of logistics delay time parameters and the first-order exponential smoothing forecasting parameters on bullwhip effect,  the measures to be used to weaken bullwhip effect is given.

Keywords- information sharing; bullwhip effect; supply chain; exponential smoothing forecast
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Abstract—Our team developed a portable three dimension (3D) body measurement system based on binocular stereo vision. By measuring the body using the system, the body scan line point cloud is reconstructed. Because the surface properties, occlusions and accessibility limitations cause scanners to miss some surface areas, leading to incomplete reconstruction and introducing holes in the resulting models. In this paper, a simple and efficient method is proposed to fill holes. Based on the characteristics of scan line point cloud orderly stored in computer, points that belong to same scan line are fitted into a curve by cubic parametric spline function. Before that, the overlapping points which are not accessible to fit curve are removed and data points that are so dense to make computer poor efficiency are reduced. Because cubic parametric spline has C0, C1 and C2 continuity at each junction point, the filled points naturally transit to initial points and the holes are disappeared. Then body model without holes whose points are even distributed is constructed.

Keywords-3D body measurement, scan line point cloud, body model, fill holes, removing overlapping points, point data reduction, fitting curve, cubic parametric spline
Measurement of flame temperature field distribution and Extraction of intensity grade
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Abstract—The furnace inner temperature is an important parameter, it is important characteristic index the boiler inner burns process and the gas discharging. Analyzed the CCD camera measuring mechanism, built the mathematical model of calculating burning temperature field from flame image, deduced and built tricolor temperature measuring model. At the same time, it introduces the way of extraction of flame intensity grade. Experiments and simulations show that the way getting combustion temperature field from flame image has more high measurement precision and bright prospect industrial application. It is a fundamental work for the operation of the burner hearth optimized and automatic control.

Keywords - image processing; flame temperature image; flame intensity grade;
Face Recognition with Supervised Spectral Regression And Multiple Kernel SVM 
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Abstract—Face recognition plays an every important role in security surveillance, secure access and identity authentication. In this paper, we propose a novel face recognition method based on supervised learning. Our method consists in first extracting face feature using a supervised spectral regression, then we use multiple kernel SVM to classify face. Experimental results on Yale B face database and AR face database show the effectiveness of the proposed method.

Keywords-face recognition; supervised learning; spectral regression; multiple kernel learnin; SVM.
An Effective Video Shot Boundary Detection Method Based on Supervised Learning 
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Abstract—Video shot boundary detection plays an every important role in video processing. It is the first step toward video content analysis and content-based video retrieval. We develop a novel approach for video shot boundary detection based on supervised learning. Our method consists in first extracting video frame feature using a supervised kernel non-locality preserving projections, then video frames are split into abrupt transitions, gradual transitions or normal frames using two cascaded Localized-SVM classifiers. Experimental results show the effectiveness of our method.

Keywords-shot boundary detection; supervised learning; Non-locality preserving projections; SVM
Prediction of seawall foundation settlement based on the improved variable dimension fraction and artificial neural network model
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Abstract—Prediction of the seawall foundation settlement is important to the engineering maintenance and disaster prevention. A new method based on the improved variable dimension fraction (IVDF) and artificial neural network (ANN) was presented on the example of the seawall located in Zhejiang Province of China. The settlement displacement analysis for a single point located on the seawall was performed. The analysis consists of three stages: idea of IVDF－ANN model analysis，IVDF-ANN modeling, and deformation forecast. The result proves that IVDF-ANN model makes good use of the self-similarity of fractal theory and the self-learning ability of artificial neural network, and the method has a degree of applicability.

Keywords- improved variable dimension fractal; artificial neural network； seawall; settlement; prediction
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Abstract—At present, by using qualitative methods, many scholars studied their motivation mechanisms and analyzed their motivation factor and processes from the perspective of behavior and psychology, but attempts to consider the interaction among the knowledge employees, between the knowledge employees and the enterprises have been very few. So, this paper establishes two evolutionary game models for studying motivation mechanisms of the knowledge employees under the assumptions that the enterprises and the knowledge employees all have bounded rationality. By using replicator dynamics equations,  this paper analyses the strategy choice on the interaction between the knowledge employees and the enterprises, among the knowledge employees, and furthermore, discusses the evolutionary stability strategies of the knowledge employees and the enterprises.

Keywords-evolutionary game; replicator dynamics equations; motivation mechanism; knowledge employees
Discrimination between Idle and Work States in BCI based on SSVEP 
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Abstract—We present a novel method for idle and work states classification in brain computer interface (BCI) based on steady-state visual evoked potentials (SSVEP). Canonical correlation analysis (CCA) and maximum contrast combination (MCC) are used to extract features of electroencephalogram (EEG) signals. The correlation coefficients from CCA and SNR from MCC were classified by a linear classifier. Then an extra strategy of excluding alpha wave interference helped improve the classification accuracy. This method had a good performance in real EEG signals.

Keywords-Brain Computer Interface; Canonical Correlatoin Analysis; Maximum Contrast Combination; Alpha Wave Detection
Model the Packet-Loss Dependent Effective Equipment Impairment Factor in Speech Quality Estimation in VoIP and Its Realization
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Abstract—Packet loss limits the speech quality of voice over IP and the effect is described with the packet-loss dependent effective equipment impairment factor in E-model. The existing model of the factor is associated with the speech codec and limited to the network with low loss burst Ratio. With the experiments, this paper tries to find the variables in the relation with the speech quality over packet-loss network, and introduces the loss location and the distribution of the loss in burst into the model of the factor with the neural network. Compared with different models with different input parameters, the experiment results show a great prediction gain in the trained model combined with one packet loss and voice loss rate. The model can be used to predicate the speech quality in live combined with the E-model.

Keywords- speech quality estimation; E-model; the packet-loss dependent effective equipment impairment factor; packet-loss pattern; VoIP
Logical OR Model of Variable Precision Upper Approximation Operator and Grade Lower Approximation Operator
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Abstract—Precision and grade are two important quantitative indexes. This paper is to combine precision and grade, and explore new extended rough set model. Based on logical OR requirement of precision and grade, this paper proposes logical OR model of variable precision upper approximation operator and grade lower approximation operator. In the new model, basic structure and properties are obtained by transformation formulas between variable precision approximations and grade approximations, furthermore regular algorithm and structural algorithm are proposed and analyzed. Finally a practical example is given to illustrate the model and the algorithms. The new model has extended variable precision rough set model, graded rough set model and classical rough set model, and so these models have obtained corresponding properties of approximation operators.

Keywords-artificial intelligence; rough set theory; logical operation; approximation operator; variable precision rough set; graded rough set; precision; grade; structural algorithm
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Abstract-This paper analyzes the principle of asset-backed securitization of Auto Loan and studies the implementation details of the securitization through analysis of Auto Loan Backed Securitization Project of General Motor (China). Conclusions were made that it is feasible to carry out auto loan-backed securitization in China. With the development of intermediate agencies and regulations, auto loan-backed securitization will provide financial support to the consumers as well as a new instrument to investors in China. 

Keywords-Asset-Backed Securitization; SPV; Auto Loan; China
Research on Consistency of Control Algorithms for High-order Inertial Object 
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Abstract—Several different control algorithms for high-order inertial system were researched recently in China. Since different algorithms have similar effects, the consistency of these algorithms was first proposed in this paper in the view of control principle. The superheated steam temperature system of a 600 MW unit was taken as an object. The characteristics of time domain and frequency domain, spectrum of local disturbance signals, robustness under model perturbation, and the real actuator output were analyzed and discussed. The conclusion is that the different algorithms applied in practice do have consistency; these algorithms have intrinsic deficiency, which is derived from the structure of the algorithms themselves. Finally it has carried on prospect for future research and some problems meriting our attention.

Keywords-high-order inertial object; consistency; control algorithm; superheated steam temperature
The Study of Large-scale Area Lighting Device Conflict Detection Mechanism

Xiaohui Rong, Pan Deng, Feng Chen, Shilong Ma

State Key Laboratory of Software Development Environment

Beihang University

Beijing, P.R. China

E-mail: rongxh@nlsde.buaa.edu.cn

Abstract—In the large-scale area lighting device collaboration system, because of the exclusivity of lighting device control, it is unavoidable to generate lighting device conflict when there are multi-tasks concurrently execute. This paper presents a lighting device conflict detection mechanism in the large-scale area lighting device collaboration system. Aiming the characteristic of multilevel device operation, recursion method is adopted to discover the multilevel device conflict in the large-scale area lighting device collaboration system. Finally, in order to verify the validity of the mechanism, experiments are done. It is proved that the large-scale area lighting device conflict detection mechanism can provide the insurance of the reliability for the upper-layer applications.

Keywords- large-scale lighting device collaboration; conflict detection; recursion method
Network Schedule Leveling Optimization Model Based on Unconventional Allocation Pattern of Resource
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Abstract—Traditional algorithm for resource leveling optimization is based on the resource allocation pattern which is conventional distribution, i.e. the amount of resource invested is constant through the time when the leveling activity is underway. However, that assumption is always incompatible with practical working pattern of resource. In practice, resource allocation varies often with different features of activity and resource. The practical situation of multiple resource allocation patterns in network is studied in this paper, and the logical relation and resource constrains among activities under the condition of unconventional resource allocation pattern is analyzed. Mean square deviation of resource is taken as an evaluation function for evaluating resource equilibrium. Network schedule leveling optimization model based on unconventional allocation pattern of resource is constructed. By examples and contrastive analysis, this model is proved to be practical and effective.

Keywords-resource allocation pattern; unconventional distribution; leveling optimization; network schedule
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Abstract—Based on PLC, this paper blends the automatic control theory with the feed processing industry and carries out design and research on the feed production automatic control system. Mainly employing the method of combining the upper computer with the PLC, this system can collect, recognize and control data to progressively implement the automatic control of feed production process. VC and configuration software are generally used to program for the system of which the database adopts SQL Server2000 and the PLC resorts to ladder diagrams to design software programming. The running result shows that this system can detect and control safety parameters and achieve the automatic technology transform of feed production lines.   

Keywords:computer application; feed production; PLC; automatic control system
Routing In Trustworthy Networks With SAVA Nodes
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Abstract—In a trustworthy network with the mechanism of Source Address Validation Architecture (SAVA), each packet received and forwarded has been ensured to hold an authenticated source IP address, which can prevent the attackers to forge the originating IP address to evade responsibility for their malicious packets. However, it is impossible to deploy SAVA all over the Internet in one night. In this paper, we investigate the SAVA mechanism from the point of routing for a trustworthy network with a partial deployment of SAVA nodes. We propose a new routing algorithm, called Minimum Hop to First SAVA node (MHFS). Extensive simulations show that MHFS can not only guarantee that each route for packets includes at least one SAVA node, but also achieve a better successful probability for routing packets and a improvement in resource usage.

Keywords-trustworthy networks; routing; Source Address Validation Architecture (SAVA)
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Abstract—In this paper, we investigate the performance of orthogonal space-time block coding (OSTBC) under impusive noise environment, the joint probability density function (pdf) of the noise signals in OSTBC systems is presented with statistical-physical Middleton Class A noise model. We derive the upper bound on the average pairwise error probability (PEP) under Class A noise environment by the moment generating function (MGF), and also evaluate the performance of symbol error rate (SER) over fading channels. It is observed that the performance of OSTBC will be degraded as the impulsive nature of the noise increases in Class A noise environment.

Keywords- OSTBC; impulsive noise; Middleton Class A noise model; fading channels;
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Abstract—Influence Diagrams (IDs) are not only used to display a graphical representation of the qualitative structure of models, but also to improve the communication among subject-matter experts, analyzers, and decisionmakers, by showing the frame of issue discussed from a high-level point of view. This thesis provided a curt overview of IDs and its evaluating, then introduced the extended Time-Sliced IDs and a software tool, EASim, which supporting analytical modeling by Time-Sliced IDs, and finally gave an instance of analytical modeling based on the Time-Sliced IDs and shows some analysis in EASim.
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Braking Force Dynamic Coordinated Control for Hybrid Electric Vehicles
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Abstract—The possibility of regenerative braking is one inherent advantage of hybrid electric vehicle. The motor and the hydraulic braking system are braking together while the hybrid electric vehicle is braking. But, the difference of the braking force dynamic response between the motor and the hydraulic braking system will lead the inadequate or excessive braking and will effect the braking felling of the driver. In this paper, we analyze the braking dynamic characteristics of the motor and the hydraulic braking system. Then, we analyze the hybrid electric vehicle working patterns of the braking process and design the hierarchical structure of the braking force control system. After that, we propose the braking force coordinated control strategy based on using the hydraulic braking force to compensate the motor braking force during the braking process of the hybrid electric vehicle. This paper used the integrated feed-forward and feedback control to design the braking force coordinated control strategy. This integrated control can maintain the stability of the control system while reduce the system error and increase the dynamic performance of the system. The simulation results show that braking force dynamic coordinated control is effective and the total braking force can meet the desired braking force during the braking of the hybrid electric vehicle.

Keywords-Hybrid Electric Vehicle; Regenerative Braking; Braking Force Coordinated Control; Feed-forward and Feedback Control
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Abstract—In this paper, an integrated vehicle dynamics control system is designed to improve vehicle handling and stability by coordinating control of Active Front Steering (AFS) and Electronic Stability Program (ESP). The integrated control system includes a coordinated controller in upper layer and two subsystem controllers in lower layer. The control algorithm based on  phase plane is used to identify the driving situations. And a coordinated control rule based on integrated scheme is employed to determine and allocate the control tasks between the two subsystems. The simulation results show that the proposed control strategy is able to enhance the tracking performance of the reference yaw rate and improve the driving steer-ability of the vehicle. 
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Abstract—In this paper, a new extended Kalman particle filter based information fusion is proposed for state estimation problem of nonlinear and non-Gaussian systems. It uses extended Kalman filter algorithm to update particles in particle filter, with which the local state estimated values can be calculated. The multi-sensor information fusion filter is obtained by applying the standard linear minimum variance fusion rule weighted by scales. The simulation results show that the proposed algorithm improves the accuracy of filter compared with single sensor.
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An Algorithm Based on Resolution for the Satisfiability Problem

Youjun Xu1,2, Dantong Ouyang1,2, Yuxin Ye1,2

1College of Computer Science and Technology,

2 Key Laboratory of Symbolic Computation and Knowledge Engineering of Ministry of Education

Jilin University,

Changchun, China.

e-mail: xuyj_jlu@yeah.net

Abstract—The satisfiability problem is the core problem in artificial intellgence. The algorithm directional resolution(DR) is a well known method based on resolution for satisfiability problem. But the number of clauses has great impact on the efficiency of the method. In this paper, an algorithm SRDR is proposed to solve the problem. SRDR is based on algorithm DR and splitting rule. By using splitting rule, the number of clauses can be reduced obviously. Furthermore, the strategy MO is designed for SRDR. With the strategy, we can get a better order of variables and the efficiency of SRDR is improved. The experimental data shows that SRDR is more efficient that DR.
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Abstract—Safety of agriculture product is the basis trend of agriculture development, and it is important to improve agriculture economy benefit and boost up the agriculture product competence. This paper presents a quantitative approach to construct traceability information system based on database. Traceability information system is estimated using the development mode of JSP and MYSQL. The approach can identify the key steps of management, analysis and search the relative agriculture traceability code based on the flow of agriculture product current. The system is verified in practical environment and implemented the object to record preferably the process in the agriculture product current.
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Ant Colony Algorithm based Controls’ Arrangement Optimization 
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Abstract—For the arrangement of Controls in human-machine interface based on the multiple operating conditions, the following factors should be considered: the design principles such as the importance of Controls, operating   frequency, operating sequence and relativity between the Controls, and the total motion distance of the operator’s hand. The arrangement in manual mode can hardly take all the factors above, and easily be influenced by subjective factors, so there is large randomcity in controller arrangement. Ant colony algorithm can take all the factors above into account, so it can be applied to optimization the arrangement objectively. In this paper, the importance, operating frequency, operating sequence and relativity was take as the variables, the minimum total motion distance of the operator’s hand in the multiple operating conditions as objective function, and a mathematical model for optimizing the arrangement of the Controls was established  based on Ant colony algorithm. Finally, the process of optimization was introduced, and the feasibility of the optimization method was proved through a case.
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Structure of Dual-tree Complex Wavelet Filter on B-spline in Image Edge Detection
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Abstract—This electronic Aiming at the Characteristics of image edge detection based on dual-tree complex wavelet transform, an algorithm is put forward to in the paper, which is used to structure a dual-tree complex wavelet filter based on B-spline wavelet. There are both the benefits of shift invariance, good directional selectivity in dual-tree complex wavelet and optimal gradualness in B-spline wavelet. Experiment results show that, compared with the Canny, discrete wavelet transform, dual-tree complex wavelet transform, the algorithm in the paper is more efficient with both precise image detection and effective noise restraining.
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Abstract—A computer-aided assessment method of man-machine interface(MMI) for display and control centers(DCC) in the power plants was proposed. The digital Chinese human body model(HBM) for assessment was developed based on UG/OPEN API; the design-related ergonomics standards of DCC were studied, and the quantitive objective indexes are used as the assessment indexes; the quantifying methods of assessment indexes were also studied and determined. Finally, the computer-aided assessment software system was developed based on UG/OPEN, with using UG/Open API, MenuScript and UIStyler development tools. The Chinese HBM, assessment indexes, and quantifying methods all were integrated into this software system. It combined the mentioned assessment methods with the digital design platform of UG and it achieved the real-time interaction between design and assessment of DCC.
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A Fault-Tolerant Integrated Navigation Method for Land Vehicle
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Abstract—A fault-tolerant integrated navigation method for land vehicle is researched in this paper, which is based on inertial measurement unit (IMU), global positioning system (GPS) and dead reckoning system (DRS). Firstly, position and velocity outputs of IMU and GPS are taken to construct measurements of IMU/GPS integrated navigation, and IMU/GPS Kalman filtering algorithm is deduced and designed. At the same time, position outputs of IMU and DRS are taken to construct measurements of IMU/DRS integrated navigation, and its Kalman filtering algorithm is also designed. Then IMU/GPS/DRS federated filter frame is designed, and the global optimal fusion algorithm of the master filter is researched. Thus estimations of system states from IMU/GPS and IMU/DRS local filters are sent to the master filter independently. Consequently global optimal estimations of system states are given in the master filter. Lastly, based on the federated filter frame, the fault detection and isolation algorithm for IMU/GPS/DRS integrated navigation system is designed. Simulation results show that, position accuracy of this integrated navigation method reaches ±4.8m, and velocity accuracy reaches ±0.09m/s. And simulation results also show that, this integrated navigation method has strong fault-tolerance, and it can keep high accuracy when GPS or DRS is out of order.
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Abstract—Grade is an important quantitative index, and graded rough set model is an important improved rough set model. This paper is to explore product operation of grade lower approximation operators. Based on logical product operation, this paper proposes product model of grade lower approximation operators based on two parameters. Essence, basic structure and properties are obtained in the new model. Macroscopic algorithm and structural algorithm are proposed and analyzed, and by comparison it obtains an important conclusion that structural algorithm has advantages in time complexity and space complexity. Finally an example is given to illustrate the new model and its algorithms. Product model of grade lower approximation operators based on two parameters has extended graded rough set model partially, and it obtains idempotent property of grade lower approximation operators.
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Application of Wavelet to Gearbox Vibration Signals for Fault Detection
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Abstract—The method of de-noising by wavelet transformation and the basic theory of wavelet transformation based on threshold de-noising are introduced in this paper, the characteristics of noise under the wavelet decomposition are discussed, and the gear fault diagnosis of a gearbox is studied through the wavelet analysis. Experiment result demonstrates that this method can remove the strong noise and extract the pulse feature of fault signal effectively. The method is effective and feasible via the practical application.
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Application of Wavelet Packets and GA-BP algorithm in Fault Diagnosis for Diesel Valve Gap Abnormal Fault
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Abstract—Analysing vibration signal is an effective important method for diesel engine fault diagnosis, and its key techniques are feature extraction and pattern recognition. In this paper, wavelet packet decomposition algorithm as an effective method for fault feature extraction is used to decompose the vibration signals, and its percentage of energy band wavelet packet and wavelet packet energy spectrum entropy are regarded as diagnostic feature vectors. At the same time, in the process of pattern recognition, a mixed neural network training algorithm——GA-BP algorithm was used to recognize the fault pattern in fault diagnosis of valve gap abnormal fault. This method can effectively and reliably be used in the fault diagnosis of valve gap abnormal fault by comparing the two algorithms and analyzing the results of real examples. This method can also effectively be used in other fields.

Keywords-Wavelet package; Spectrum entropy; Neural Network; BP algorithm; Genetic algorithm; Fault diagnosis; Diesel
Image Segmentation Based on An Improved GA-MRF with Dynamic Weights
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Abstract—The image segmentation based on Markov Random Field (MRF) tries to find the maximum a posterior (MAP) global optimal solution, which describes image data relations by local correlations. Comparing with the Simulated Annealing (SA) that is used in the canonical MRF, Genetic Algorithm (GA) has been applied into the optimization computation. Currently the weights of energy function and conditional probability are adjusted by generations’ number, which converged so quick that the roles of conditional probability are nearly negligible. On the other hand, many scholars defined the individuals of GA as a set of pixels with the gray-level value, which cause the algorithm sensitivities to the noise and the confusions of gray-level information. This paper presented an improved GA-MRF with dynamic weights. The improved GA-MRF defined the labels coding in a neighborhood as an individual instead of the gray-level values coding in a neighborhood. Furthermore the mechanism of dynamic weights is introduced into the process of optimizing, which balanced the roles between MRF potential energy and conditional probability. The followed Synthetic Aperture Radar (SAR) images segmentations experiments proved that the improved GA-MRF with dynamic weight could reach a satisfied result and avoid trapping into the over-optimizing by MRF models.
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Abstract—In this paper, we propose a new joint user scheduling and beamforming scheme based on coordinated beamforming (CBF), as called orthogonal linear coordinated beamforming (OLCBF) for multiuser multiple-input multiple-output (MU-MIMO) systems. With the assumption that a single information stream is transmitted to each user, the base station (BS) may select a subset of users from a large number of users by utilizing the feedback of the matched channel matrix. Unlike the conventional user scheduling schemes in which transmit beamforming is merely considered, the proposed scheme optimizes transmit beamforming and receive combining jointly. Simulation results show that the proposed OLCBF scheme achieves a higher sum rate compared to the conventional orthogonal linear beamforming (OLBF) scheme with maximal ratio combining (MRC) at receivers when the number of receive antennas is more than one.
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Segmentation Method of Degree-based Transition Region Extraction for Coronary Angiograms
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Abstract—Aiming at the complex background of coronary angiograms, weak contrast between the coronary arteries and the background, a new segmentation method based on transition region extraction of degree is proposed. Firstly, the paper analyzes the characteristic of coronary angiograms. Secondly, 6 different Gaussian matched templates are used to enhance the coronary angiograms in order to remove the background. Finally, the coronary arteries are obtained with the method of degree-based transition region extraction. The experiments indicate that the proposed method outperforms the segmentation method based on not only top-hat but also Gaussian filter about the small vessels extraction, connectivity and effectiveness. The method is indeed valuable for diagnosis and the quantitative analysis of coronary arteries.
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Abstract—Attribute reduction is one of the core contents in the theoretical research of rough sets. However, the inefficiency of attribute reduction algorithms limits the application of rough set. In this paper, we first point out some problems existing in the significance measure of attribute. Then a new measure, that is relative discernibility degree, is presented and proven to have the monotonicity property. Finally, a simplified consistent decision table is defined, based on which an efficient attribute reduction algorithm is designed. Theoretical analysis and experimental results show the effectiveness and practicalbility of this algorithm on the UCI data sets.
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Abstract—This paper consists of a survey of various engineering, computational biology, medicine, etc applications based on the intelligent computation, and also a summary of the recent techniques such as still swarm intelligence, artificial immune systems, business intelligence, etc. Intelligent computation can be powerful tools in a wide variety of practical applications.
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Abstract—Network tomography is a newly developing technology for network administrators to monitor, predict and diagnose their networks, which is applied to infer network internal parameters with end-to-end measurement under no participant and no help of internal network elements. Delay is one of important parameter in network internal performances, so the measure of delay performance is very necessary. The up-to-date algorithms on delay tomography are mainly Maximum Likelihood Estimate (MLE) and EM-MLE (Expectation Maximum) algorithm, but it is complex in their computation, especially when the size of network topology is large. So the method of moment was proposed to infer the delay performance of internal network. In contrast to other methods, it is simple in the computational complexity using the method of moment but its accuracy is not high. In this paper, an improvement is made on the method of moment, which tries to get higher accuracy in delay distribution inference.
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Abstract—Face detection is the basis of all the face processing system, while in video the face detection problem has a more special significance. By studying the face detection based on Adaboost algorithm, this paper presents a fast and good robust face detection method. Firstly, the motion region which contains faces is obtained based on motion detection, excluding the background interference. Secondly, Adaboost algorithm is used to detect the face in the motion region and locate the face. The experiments show that this method can rapidly and accurately detect human faces.
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Abstract—We propose a new algorithm, called the central difference filter - Kalman filter (CDF-KF) for conditionally linear Gaussian state space models. The linear state equation is firstly inserted into the measurement equation, and the CDF is applied to the new measurement and the nonlinear state equations to estimate the nonlinear states, where after the estimated means of the nonlinear states are substituted into the linear state equation and the original measurement equation to estimate the linear states using the Kalman filter (KF). Moreover, in order to improve the accuracy of the estimation, the estimated covariances of the nonlinear states are fed back to modify the estimations of the linear states. The simulation results of the proposed CDF-KF applying to target tracking show that it only consumes about 5% the computing time required by the Rao-Blackwellized particle filter (RBPF), while the consistent filtering performance is kept.
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Abstract—Conceptual design of mechanical transmission system is an early stage in the product design process, which has an essential effect on product innovation. This paper is devoted to presenting a systematic approach to automated conceptual design of mechanical transmission system based on motion space matrix. After the physical quantities representation, transmission functional representation, and representation of principle solution are proposed step by step, the motion space matrix is set up. Automated conceptual design of mechanical transmission system based on motion space matrix is then proposed. The mechanical transmission system of a robot is given as an example, which demonstrates that the methodology is obviously helpful for product innovation.
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Abstract—Mixture model comprises a finite or infinite number of different distributional types of components and offers a much wider range of modeling possibilities than its components. In his paper, we present an approach for Bayesian inference of mixture model with Differential Evolution and Markov chain Monte Carlo(MCMC). Bayesian inference on Gaussian mixture model via Gibbs sampling and optimization with Differential Evolution MCMC are focuses of our work. The inference framework involves calculations of weight, mean and covariance corresponding to each component. Experimental results show novel effect of our method.
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Abstract—Time series forecasting is an important aspect of dynamic data analysis and processing, in science, economics, engineering and many other applications there exists using the historical data to predict the problem of the future, and is one considerable practical value of applied research. Time series forecasting is an interdisciplinary study field, this paper is under the guidance of the introduction of artificial neural network and time series prediction theory, and then take artificial neural network into time series prediction in-depth theory, method and model studies. Power system load forecasting is an important component of power generation scheme, and is the basis for reasonable arrangements for scheduling operation mode, unit commitment plan, the exchange of power schemes, so the accuracy of load forecasting whether good or bad will be directly related to the industrial sector's economic interests. In addition, the load forecasting is also conducive to the management of planning electricity, the fuel-efficient, lower cost of power generation; formulating a reasonable power construction plan to improve the economic and social benefits power system. So the forecasting load is necessary .First, we set BP neural network model, and predict the specific time load, and the predicted results are very satisfactory. We can test that BP neural network time series forecasting model has good predictive ability and better promotion of ability. And we also test that the effectiveness and universality of BP neural network time series forecasting model.
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Abstract—Underactuated mechanisms are mechanical systems with fewer control inputs than degrees of freedom. As this mechanism has many advantages such as light weight, low cost and low energy consumption, many researches have been focused on it in recent years with many valuable fruits. This paper is devoted to presenting the systemic review of the underactuated mechanisms in following aspects: principle, kinematics and dynamics, and controllability of underactuated mechanism. Finally, further research direction on underactuated mechanism is also discussed.
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Abstract—An emergency plan is the substantial foundation to deal with emergency incident, and emergency plan process is a guide to action of emergency response. However, the unambiguous and uniform expression of emergency plan process is a crucial challenge. Since ontology is becoming a recognized vehicle for knowledge reuse, knowledge sharing and modeling, emergency plan process ontology(EPPOnto) is designed by using ABC model as upper ontology in order to solve these problems. EPPOnto can provide the share knowledge in semantics to achieve the cooperation and reuse between people and the different systems. In this paper, EPPOnto is respectively described in five-tuple involves the concepts, relations, functions, axioms and instances. Finally, the experiment of an emergency plan process is completed to validate EPPOnto.
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Abstract—Rough set theory has been considered as a useful tool to deal with inexact, uncertain, or vague knowledge. In real-world, most of information systems are based on dominance relations, called ordered information systems. Although some uncertainty measures to evaluate the uncertainty of rough sets have been investigated in ordered information systems, the existing measures are not able to characterize well the imprecision of a rough set. So, it is necessary to find a new method to measure the roughness of rough sets in ordered information systems. In this paper, we give a well-justified measure, and some important properties are investigated. By an example, it is shown that our new method does not only overcome the limitations of the existing measures but also consist with human cognition in ordered information systems.
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Abstract—Multi-target multi-Bernoulli (MeMBer) filter is a new attractive approach to tracking an unknown and time-varying number of targets. In this paper, we present a new implementation of the MeMBer recursion—the Gaussian particle MeMBer (GP-MeMBer) filter—for nonlinear models. The probability density in the multi-Bernoulli is approximated by a weighted sum of Gaussians, as in the existed Gaussian mixture (GM-MeMBer) filter, but the target dynamics or observation can be nonlinear. Monte Carlo integration is applied for approximating the prediction and posterior densities in the multi-Bernoulli and the multi-Bernoulli existence probability. The simulation results verify the effectiveness of the proposed GP-MeMBer filter.
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Abstract—This paper proposes the wavelet neural network (WNN) based on clonal selection algorithm (CLONALG) for using in fault diagnosis of marine diesel engine. CLONALG initializes the WNN’s weights and biases, the ergodic weights and biases are used for further net-training. The fault diagnosis for marine diesel engine is conducted by using the well-trained wavelet network, in order to illustrate the performance of this model. The results obtained indicate that the WNN based on CLONALG can avoid the local extremum, and the convergence, generalization and the capability of fault diagnosis are all improved.
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Abstract—Since the implementation of the new mechanism of Renminbi exchange rate from 2005, the CNY/USD exchange rate fluctuation range has become more greater than before. Therefore, it is very important to control CNY/USD exchange rate risk via prediction. This paper is motivated by evidence that different prediction models can complement each other in approximating data sets, and presents a hybrid prediction model of support vector machines (SVMs) and discrete wavelet transform (DWT) to solve the exchange rate prediction problems. The presented model greatly improves the prediction performance of the individual SVMs models in prediction exchange rate. In the experiment, the performance of the hybrid prediction model is evaluated using the CNY/USD exchange rate market data. Experimental results indicate that the hybrid prediction model outperforms the individual SVMs models in terms of root mean square error (RMSE) metric. This hybrid prediction model yields better prediction result than the individual SVMs models.
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Abstract—We firstly constructed a new dynamic state space model with little exact knowledge of the original state dynamics by using the polynomial predictive filter and state dimension extension. Then a particle filter was used to estimate the extended state, where the sum of the extended particle weights was applied to test whether the filter is convergent or not. Finally the estimate of the original state was obtained by wiping off the components corresponding to the backward time steps. Simulation results demonstrate that, for unknown state dynamics, where the existed particle filter (PF) diverges, the proposed polynomial predictive particle filter (PPPF) still works well.
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Abstract—The paper presents a novel Multi-Resolution Model (MRM) of Logistics Location based on the theory of Multi-Resolution Modeling. Using MRM simulation thoughts, it points out the necessary of MRM of Logistics Location by analyzing the key technology of MRM. MRM utilizes Cost - Revenue model(C-R) based on Fuzzy Multiple Attribute Hierarchical Macro Location model (FMAHML) in macroscopic and mesoscopic logistics location problem. Finally, the paper shows the computation process of MRM model in logistics location problem in detail by two concrete examples. It conforms MRM has a high utility and convenience.
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Abstract—The paper presents two novel algorithms: Parallel Simulated Annealing algorithm with Memory function (PSAM) and adaptive PSAM based on multi-core computer with Threading Building Blocks (TBB). TBB offers a rich and complete approach to express parallelism in a C++ program. The purpose of a new memory function is not to trap into a local optimization. Sequential Simulated Annealing algorithm with Memory function (SSAM), PSAM and adaptive PSAM are implemented and verified with TBB for room allocation problem. Experiments show that the adaptive PSAM and PSAM are enormously better than SSAM in running efficiency and the quality of solution. Furthermore, the performance of adaptive PSAM is overall superior to PSAM and SSAM.
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Abstract—This paper proposes an approximate calculation for correction function of Log-MAP Algorithm and obtains a well turbo decoding in AWGN channel. The algorithm mainly uses the method of segmenting and fitting for correction function by spline function. The proposed method has solved the difficulties and obstacles resulting from inaccessible calculation of correction function with exponential and logarithm computations. It shows that error correction performance of turbo decoder with the interpolation function to calculate the correction function is the same as that with Log-MAP algorithm and the former algorithm complexity is much obviously lower than the latter.
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The Robot System of Radio Frequency Ablation Based on Ultrasound Navigation 
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Abstract—The ultrasonic image guided radio frequency ablation surgery is an effective technique in liver tumour treatment. However, the traditional surgery imposes a constraint for surgeons to have high precision in their hand-eye coordination. This paper discusses the design of an assisted medical robot system to reduce these requirements, the needle driven robot system consists of needle-driven robot, 3D model navigation and a magnetic tracker. In the pre-operative phase, 3D model of the liver tumor is reconstructed and the needle insertion path is planed. In the intra-operative phase, the surgeon matches the pre-operative 3D model of the liver with real patient liver. Then, the needle-driven robot moves accurately at the target point where the surgeon inserts the needle into the liver tumour to destroy the tumor with microwave coagulation. A small and compact medical robot is proposed based on workspace optimization in this paper. Experimental results show that the robot location errors are less than 0.2mm, the robot ultrasound navigation system errors are less than 2.5 mm.

Keywords-needle-driven robot; workspace optimization;  ultrasound navigation; radio frequency ablation.
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Abstract—The minimally invasive surgery robot of five degrees of freedom has been developed for assisting surgeons to realize high quality and precise operation in Radio frequency ablation for patients with liver tumors. The minimally invasive surgery robot drives the ablator tool to track the tumor when the tumor moves in real time and precise orientate to the tumor. Through studying of the structure of the robot mechanism, the kinematics model of the framework is set up. By kinematics modeling and analysis, the quintic polynomial interpolation is adopted in trajectory planning for the robot locomotion control. The simulation results show that it can guarantee the continuous of joints position, velocity and acceleration, the robot movement smooth is essential to the doctor, patient and robot itself, which contribute to improve the safety of the people and stability of the robot.

Keywords-medical robot; kinematics analysis;  motion planning; intervention therapy.
Detection of Copy-Move Forgery Based on One Improved LLE method
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Abstract—digital image forensic is an emerging frontier field of image processing area. There are many kind of forgeries，in which copy-move forgery is the most important and popular one. Then, digital image forensic which aims at detecting copy-move forgery is very important. A technique based on PCA to detect the Copy-Move Forgery has been carried out. But PCA technique can’t detect the fused edge. We present a new approach based on one improved LLE. This new approach can detect not only copy-move areas but also the fused edges. 

Keywords-digital image forensic; forgery; copy-move forgery; PCA; LLE; nonlinear dimensionality reduction
Model for Road Network Equilibrium Bi-level Programming based on Rough Genetic Algorithm
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Abstract—In the traffic system with flow guidance, travelers can choose their paths according to both guidance information and their experience. In this paper, based on the relationship between the effects of traffic guidance and the construction cost, the optimization plan is established as a bi-level program. The objective function at the upper level is defined as the total travel time on the network, plus total investment costs of link capacity expansions. The lower level problem is formulated as a stochastic user equilibrium model. General genetic algorithm combined with rough set theory is used to find the optimal solution. Attributes reduction of rough set is adopted to filtrate new chromosome comes from crossover operation of GA, so as to increasing seeking speed. The result of a road network example verified high efficient of the rough genetic algorithm.

Keywords-bi-level programming;genetic algorithm;rough set;road network equilibrium;intelligent traffic
Prediction of Arable Land Change with Artificial Neural Network Model for Chongqing Municipality in China
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Abstract—Arable land has been decreasing due to rapid population growth and economic development as well as urban expansion. To obtain a better understanding of controlling land use and to design mechanisms to ensure sustainable land management, an accurate prediction of arable land is a key issue fundamentally. In this study, artificial neural network (ANN) model is applied to estimate the arable land change for Chongqing Municipality in China. The prediction is implemented using a feed-forward neural network, trained by back-propagation algorithm. In order to investigate the socioeconomic influences on arable land reduction, the ANN model is trained based on population, gross domestic production and fixed assets investment. Further, the prediction results from ANN model and linear regression model are compared to test the performance of model validation. Consequently, artificial neural network shows the ability to catch non-linear relationships between arable land change and socioeconomic factors and to predict arable land change with a high degree of accuracy. In conclusion, the ANN model is applicable of predicting arable land change and some suggestions would be provide for researchers and decision makers.

Keywords-arable land; driving force; prediction; artificial neural network; Chongqing
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Abstract—Inspired by the biological immunology principle and using its property of autonomy, learning and memory for reference, this paper focuses on the fault-tolerant design method of array processors which has real-time detection and dynamic configuration capabilities, to improve the chip’s reliability by ensuring that when fault occurs in one or more of processor elements the chip can also work normally. This paper discusses the heterogeneous features of array processors, the structure of resource node and communication node. Research the fault-tolerance strategy of array processor, and the immune response mechanism of array processor, to achieve the real-time immune process of perception, training, response and feedback. This paper focuses on researching the structure and the algorithm of router switch unit with 90mm technology which has the dynamic fault-tolerant function. It has the guiding significance on R & D of array processors for industry circles.

Keywords-Array processor; Dynamic fault-tolerant design; Immunology principle
Travel Information Sharing with Instant Messaging System based on Google Map
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Abstract—As an outstanding GIS system, the Google Map provides the public satellite maps all over the world. The Google Maps API for Flash shows a new way to add interactive Google Maps application to your website, using Adobe's Flex framework to display dynamic map content. This API exists as a fully independent alternative to the existing JavaScript Maps API, and provides many of the features of that API while also adding the ability to mix Flash content with Google Maps [1]. Google map is widely used as a platform for a number of applications. Nowadays the travel information shared on the Internet become more and more heated, the application based on Google map for flash is seldom designed and used. In this paper we proposed the Travel Information Sharing with Instant Messaging System (TISIMS) based on Google map for flash. The architecture of TISIMS is described and the implementation is also explained in this study. At the same time, we introduce a tested prototype as the application of our system. In this system, we provide users automatic matching the places of interest by users. In that case users can not only share their travel information to their friends but also acquire the information from them in a simple and convenient way. Furthermore, the users can discuss and operate a place where they are interested in with the Instant Messaging System (IMS). The more friends you make, the more travel information you can acquire. This is what we advocate.

Keywords-component; formatting; style; styling; insert google map,Flex,travle-sharing,Instant messaging system)
An Instant and Interactive Platform Based on Google Earth Plug-in
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Abstract—Nowadays Google Earth is becoming more and more popular in city planning, disaster controlling, as well as entertainment. Any scene, with terrain and 3D buildings can be roamed wherever on the earth. With more and more 3D buildings brought in the city, Google Earth is viewed as an application of virtual community. However, up to now people can’t communicate with each other on the Google Earth instantly. A virtual community which supports the service of geography information is needed. In this paper, a platform is introduced for a vivid community based on Google Earth. A flex application is used to transmit data and Google Earth Plug-in as well as its JavaScript API is for displaying 3D scene on the web browser. Through it a user’s existence can be sensed. It not only supports data transmission between web browser and socket server but also provides a collision detection engine both on the server and the client. Furthermore, an experimental racing game and a virtual community are shown that the platform is reliable, accurate and meets the user’s requirement. Keywords-Google Earth; Flex; collision detection; virtual community
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Abstract-Siddha is a natural treatment and the oldest medical system of healing in the world. Nadi which is a  pulse-based diagnosis method which is the skill of feeling the pulse, and is known to dictate all the salient features of a human body. In this paper, we provide a complete spectrum of  details of our procedure for obtaining three different pulses based on time series. This system contains contains a strain gauge equipped with a diaphragm element , a transmitter and also an amplifier, a digitizer which quantifies the analog signals. The system is designed with 16-bit accuracy in such a way that it provides no interference noise and no external electronics. Compared with the prior systems like ECG, the system provides a detailed classification of the nadi pulses which produces the waveforms with respect to abnormalities.The varying pressure given to the pulse analyzer classifies vadha, pitha, and kapha based on the abnormalities captured from a single artery . The obtained output from this module is been fed to the knowledge management system that identifies the diseases based on body type. The designed system is being evaluated by siddha practitioners as a computer-aided diagnostic tool Index Terms—Siddha, pulse analyzer, varying pressure.
Optimization design of the rocket launching facilities and the thermal protection
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Abstract—Based on fully hexahedral mesh and the k- turbulence model, the computational fluid dynamics method was used to the numerical simulation. Different angle of the double-faced deflector and the thermal protection of the launching facilities were calculated. The pressure and temperature parameters were obtained and the result was compared and analyzed. The appropriate model was selected. The numerical calculation method and the results can be used to the engineering.

Keywords-rocket plume; launching facilities; numerical simulation; thermal protection; deflector
Research of LED and Computer Processing Synchronous Display

Shiwei Lin

College of Information &Control Engineering, Jilin Institute of Chemical Technology,Jilin City,China  132022

Shiwei_lin512@126.com

Abstract: LED large screen is widely used in modern metropolis advertisements and building brightening and so on fields. In view of the display synchronization of upper computer and the lower computer, this article gives a plan for synchronous display of LED large screen and the VGA, and at the same time it shows the overall design of the system, design of display card information display real-time extraction circuit, and design of LED circuit board.
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Abstract—The real time online analysis system that works under the network condition needs to synchronize and harmonize data transmit/receive process and the data handler, especially when facing huge capacity data with at a high transmit/receive/handle speed. Combined with practical experience, the paper puts forward a circular data buffer cache technology and a multi-threading message passing mechanism. The core of the solution is to: (1) usage of data cache and multi-threading technology to make the data transmit/receive process running at a high speed; (2) take the data cache as a connection bridge to link the data transition and reception two processes by message passing mechanisms with an interactive scheduling management, thus the two processes stand-alone that are closely interrelated may be able to run simultaneously in one system completed the required work, not only interrelated,  but also interact with each other.

In the end of the paper, an example of real-time flying objects monitoring system is presented to illustrate the feasibility and the practicability of the technique, and the result shows that the strategy for continuously big capacity data transmit/receive process handling in real-time can boost the efficiency and speed of data access, enhancing data security and the whole system adaptability.

Keywords- circular data buffer; transmit/receive ; synchronize and harmonize; multi-thread; GIS; rea- time;
Image encryption algorithm based on chaotic map and S-DES
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Abstract—The initial sensitivity of chaotic map makes its application more and more widely. The image encryption algorithm based on chaotic theory is a hot researching field recently. Confusion and diffusion are necessary methods to realize the image encryption. However, using the initial sensitivity and randomness of chaotic map can realize the purpose of confusion and diffusion. S-DES system can encrypt the input binary flow of image, but the fixed system structure and few keys will still bring some risks. However, the sensitivity of initial value that Lu chaotic map can be well applied to the system of S-DES, which makes S-DES have larger random and key quantities. A dual image encryption algorithm based on S-DES and Lu map is proposed. Compared to traditional methods, it has some merits such as easy to understand, rapid encryption speed, large keys and sensitivity to initial value. 

Keywords-Image encryption; S-DES; Cat map; chaotic map
Digital Controller for Servo-valve of 6-DOF shaking table based on TMS320F2812 
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Abstract—In this paper, an analysis of the principle of the shaking table is carried out and a digital servo-valve controller for three-axis six-DOF shaking table based on TMS320F2812 is designed. The result was compared with the analogue controller. AD598 is selected as the modulator-demodulator to condition the displacement signal of the servo-valve main spool.AD7665 is adopted to acquire the conditioned signal. DAC7744 is used as the generator of the driving signal for the servo-valve. The user command signal transfers to the digital controller through CAN bus from the upper computer. Based on mathematical model of the servo-valve, PID control law is designed to adjust the control system and a speed feedback signal method applied to expand the bandwidth of the control system. Through the discrete transfer function of the control system, software is programmed to test the digital controller. Test results show that the digital controller is easy to implement and has strong anti-jamming capacity. Additionally, it can overcome bad consistency of hydraulic cylinder when the shaking table vibrates at high frequency. 

Keywords-shaking table; servo-valve; DSP; PID;CAN
Maximum Entropy Thresholding Segmentation Research in 3D  Images  
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Abstract—Aiming at the problems such as long executive time,and extremal extreme extremely complex when using image segmentation method to seek Threshold,a novel 3D maximum entropy image segmentation method is proposed,which uses the threshold of 3D image of the global search space,and takes the gray scale value of prixel and the gray scale mean value of region corresponding to 3D maximum entropy value as the threshold for image segmentation. The experimental results show this method has some advantage in aspects of executive time and astringency.

Keywords- Image segmentation;3D fuzzy maximum entropy
Application of the Uncertain Systems Model to Grain Boundary
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Abstract—In the crystal research the areas between different grains have great effect on the mechanic, metallurgy, corrosion properties to the material. We call these areas grain boundary. People put great emphasis on them and have tried many methods to research them. The grain boundary has high energy and the energy value is changed with the orientation. Finding the law between them can deepen the material research. The universal grey set is a set of universal uncertain information which includes all uncertain information (random, fuzzy, uncertain and grey etc). Now many scholars have put it into different fields. In the paper the authors firstly put the universal grey uncertain systems into the grain boundary and establish the relationship of energy and orientation. The fitting data and predictive data are good. The model is fit for equal and unequal interval and is deserved to be used into other engineering problem.

Keywords-orientation; grey system; uncertain system; unequal interval
The Application of Grey Theory to The Diffusion Phenomenon
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Abstract—In the material research we often investigate the mass transport phenomenon. As is known the mass in metals are transferred by diffusion movement. Most of the physical and chemical process is related with the diffusion phenomenon. It is the most important subject for the material science which we call it diffusion theory. Now we usually adopt the experimental method to research the diffusion in the material. But the diffusion velocity of atom in the metal is very slow and it takes us much time to observe it. What’ more the movement usually can not observe directly and we should take many methods to help the researcher to observe it. The grey theory is an effective method to investigate the poor information and can be used to find the data law on the basis of a few known data. It has been extended into many fields.  In the paper the authors firstly introduce the grey theory into the material research. Using the step-by-step optimum model GM (1,1) the authors investigate the law in the diffusion phenomenon. Two examples show the fitting data and predictive result are good. It is a new way for the material scholars to do the research and is deserved to extend to other fields. The model is fit for equal and unequal interval which means it can be easily used in many conditions. 
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Abstract—Drainpipe ultrasonic non-destructive testing is liable to be interfered with the external environment. So it is important to remove the noise signal effectively in drainpipe ultrasonic non-destructive testing. The testing system is constructed by self-adaptive wavelet neural networks which is using the wavelet and neural network algorithm. Better fitting signal is achieved by choosing Orthogonal Daubechies wavelet neuron and optimizing the scale parameter. The simulation results showed less distortion and better noise cancellation.
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Abstract—In this paper, we present the theory and method to implement the Google Maps-style WebGIS based on ArcGIS software. The original spatial data is configured and landscaped by ArcMap or ArcIMS Author, to generate MXD or AXL files. Subsequently, corresponding map service could be easily created by ArcIMS Administrator. And then, some programming work is carried out to build hierarchical map tiles and to achieve the organization and management requirements. The key technologies include map tiles generation based on Java program, storage strategy based on five-level directory, management platform based on web pages. Finally, the map tiles would be rapidly and seamlessly published in web pages. The method is successfully applied in our research projects, which are demonstrated in the last section of the paper.
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Abstract

Keystroke rhythm is an identity authentication technique which takes persons behaviour characteristics as basis. In this paper, the PR-RP model were analysed, in which four critical dataset were choosed. P-P and R-R relay dataset were rebuilt, and were processed only through using characteristics of some user entering password. And then, so as to improve the recongnition rate of authentication, a new characteristics template was built and real-time updated, which make the data in template always to be the latest charateristics. In consideration of the above matters, this paper  presents an Improved PR-RP Model. The experimental results show that this model  can get satisfactory effect.

Key Words: Keystroke Rhythm; PR-RP model; Characteristics Template; Identity Authentication
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Abstract—In order to overcome the problem of erroneous identification for using fixed threshold of the characteristic parameters of signal to identify signals, this article extracted several parameters and combined with the feature distance and fuzzy evaluation to identify the signal. It is divided into two levels, first of all, comparing the distance to identify the inter-class of signal, and then use the characteristic parameters and fuzzy evaluation to identify the type of signal. This article analyses the effectiveness of the method very closely, and verify the validity in identifying MPSK and MFSK signal through computer simulation.
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ABSTRACT: Traditional Fuzzy c-means (FCM) algorithm is commonly used in unsupervised learning. However, there are some limitations. Cluster number should be determined and the cluster center should be initialized before classification. A new algorithm is proposed in the paper. The best cluster number is obtained by analyzing cluster validity function and the cluster center is initialized by HCM. The data set is classified with Fuzzy c-means algorithm based on Genetic algorithm. The experimental results indicate the effectiveness and adaptability of the new algorithm.

KEYWORDS: Cluster Analysis; Cluster validity; Fuzzy C-means; Genetic algorithm
Application of Hydraulic System in Condition Measurement and Fault Diagnose Based on of Information Fusion
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Abstract—A method for fault diagnoses of hydraulic system for construction machinery and equipment based on the information fusion logic theory is put forward. The theory of the method is described. It can get the data of hydraulic system for construction machinery and equipment by various type sensors. The model of hydraulic system for construction machinery and equipment condition measurement and fault diagnoses is set up by using the state data as learning samples. And the hydraulic system for construction machinery and equipment state is identified by the model. The results after tested show that this method has the advantages that various tested information of fault symptoms can be made full use of to diagnose accurately faults of the hydraulic system for construction machinery and equipment. It can improve the veracity for diagnose the fault of hydraulic system.
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Abstract—Enterprise Service Bus (ESB) is a kind of SOA-based software infrastructure for business application integration. In this paper, it firstly analyses the current state of enterprise integration and the drawbacks of the hub-and-spoke topology, then it introduces a new design approach for EAI base on ESB called EAI-ESB. The EAI-ESB approach which contains Message construction, Messaging channels, Listener, Decryptor, Validator, Enricher, Transformer and Router eight steps ensures consistent and validated data will be routed throughout the ESB between several applications. HTTP Binding SOAP message is one of important decisions in the EAI-ESB approach. At last we summarize the advantages of the EAI-ESB approach and conclude EAI-ESB approach is one of the efficient ways to implement enterprise application integrations.
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Abstract—Clients can exchange data with embedded device where Web server is transplanted. In order to observe the state of the device and display it in the form of dynamic history curve, this paper has adopted two methods to get the real-time data of the embedded device and display the curve. One uses JavaScript cooperating with VML (Vector Markup Language), the other uses Applet. The two methods both have good displaying effect. The first method is complicated. It demands that clients install IE browser. The code of the second method is simple but needs the installation of JRE on the client side. These two methods have a quite bright prospect and can be applied in various fields.

Keywords- embedded Web server; dynamic history curve; Applet; VML; CGI
A Data-driven Multiple-model Modeling Algorithm

Jikun Ye,Humin Lei,Fei Wang ,Jiong Li, Lei Shao                                        

Dept. of Control Science and  Engineer

Missile Inistitude of Air Force Engineer University

Sanyuan,Shanxi

e-mail: jikunbo@sina.com

Abstract—Based on the input-output data , a multiple-model modeling method is suggested for the complex nonlinear system. Firstly, fuzzy partition is employed to on-line clustering for the input-output data; and then, the least-squares (LS) algorithm is employed to construct the local model for each clustering, and the parameter of each local model is updated by the new data. The proposed algorithm takes advantage of the TSK model, combines the fuzzy partition and multiple-model modeling, and updates on-line the number of the local model and the parameter of each by the input-output data, so as to realize the on-line modeling for the complex nonlinear system. Simulation result shows the effectiveness of the proposed method.
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Using Dual-gene Variation Hybrid Evolution Strategy to Construct Fire Emergency Decision-making Model
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Abstract—The time parameter about emergency decision-making problems is the primary optimizational object. Evolutionary strategy (ES) can solve the problems of continuous parameter optimization, and is an effective way of solving complex optimizational problems. Therefore, in the paper dual-gene variation hybrid evolution strategy algorithm  is used to construct the fire emergency decision-making model, in order to solve parameter optimizational problems. At the same time, the convergence speed of dual-gene variation hybrid evolution strategy algorithm is verified. 
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A new Method of Seismic Wavefield Separation and Denoising
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Abstract—Singular Value Decomposition（SVD）Filtering is one seismic data processing technique which uses the lateral coherence difference of the seismic wave to achieve wavefield separation and denoising. As the differences of propagation characteristics, apparent velocity and coherence in seismic signals, transformation of the valid signals may be transformed into those with better coherence by some mathematic transformations. In this paper, based on apparent velocities, throughing the processing method of two times Normal Moveout(NMO), we make the P-P wave and the P-S wave moveout respectively that enable them to achieve the best coherence on the deflection. The goal is that transforms the desired signal to one kind better processing territory in the horizontal upward coherence, then distinguishes two times SVD respectively and reconstruct signal with extracting the singular value of target signals. we might accomplish P-P wave and P-S wave separation as well as noise attenuation afterwards.

Keywords- Seismic data processing; Normal Moveout (NMO); Singular Value Decomposition（SVD）; P-P wave; P-S wave; Wave field separation and denoising

racking Control Research of High-Order Flexible Structures on The H-infinity Control Method
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Abstract: The H-infinity mixed sensitivity tracking control method is applied to the vibration control of high-order flexible structures and a method for the choice of the mixed sensitivity weighting matrix is put forward. A MIMO (multi-input multi-output) control model of a vibration system is established which induced model uncertainties via the H-infinity control theory and the mixed sensitivity design method is used to design the robust H-infinity controller. An augment plant for the vibration system is presented by introducing the weighting function matrices. A MIMO control model with two inputs and two outputs is set up by a cantilever beam for simulation. The results show that the H-infinity controller designed for the high-order flexible structure can satisfy the requirements of the internal stability of the control system and the tracking specifications.

Keywords：H-infinity Control; Vibration control;Tracking control;  mixed sensitivity; MIMO system
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Abstract— The problem of semi-supervised dimensionality reduction with kernels called KS2DR is considered for semi- supervised learning. In this setting, domain knowledge in the form of pair constraints is adopted to specify whether pairs of instances belong to the same class or not. KS2DR can project the samples data onto a set of ‘useful’ features and preserve the structure of unlabeled samples data as well as both similar and dissimilar constraints defined in the feature space, under which the samples with different class labels are easier to be effectively partitioned from each other. We demonstrate the practical usefulness and high scalability of KS2DR algorithms in data visualization and classification tasks through extensive simulation studies. Experimental results show the proposed methods can almost always achieve the highest accuracy when the dimension is reduced. And KS2DR methods outperform some established dimensionality reduction methods no matter how many numbers of constraints, dimensions are used.

Key Words— Semi-supervised learning; Kernel feature space; Dimensionality reduction; (Dis-) similar constraints
Hybrid Particle Filter for Vehicle MEMS-INS
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Abstract---This paper proposes hybrid unscented particle filter for integrated navigation system of vehicle which have characteristics of long-time moving and frequent changes in dynamic performance and different non-linear and non- Gauss characteristics. The algorithm combined with zero velocity updates method (ZUPT) and effectively reduced the error of different vehicle’s dynamic characteristics based on the integrated navigation system of vehicle. The test result show the method effectively to improved positioning accuracy and the error accumulation of vehicle.

Index Terms--- hybrid unscented particle filter (HUPF)；integrated navigation system (INS)；ZUPT；Non-linear；GPS output
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Abstract—Transfer functions of  zones and arbitrary   on the time-sharing working mode of the multi-zone space crystal growth furnace made in china were constructed. Taking two and three zones with equal time-sharing mode for example, the static characteristics while  and transient properties while   were offered and Comparisons with zero-order holder were made. At last, conclusions that the time-sharing mode with rich properties and the essence of the time-sharing mode is high dimensional surface on  ,  and  . Contributions of theoretical references to complete the control system model of space crystal furnace are offered by studying the properties of time-sharing mode.

Keywords-time-sharing mode;property analysis; high dimensional surface
An algorithm of target tracking based on adaptive LFM waveform design
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Abstract—An algorithm of target tracking based on adaptive waveform design was proposed with the help of Doppler estimation theory. According to the analysis of the ambiguity function for liner frequency modulation signal, a model between ambiguity function of the signal and Cramer-Rao bound of time and frequency delay was built. This paper realized the target tracking by adjusting the frequency width and pulse width using Kalman filtering method. With the same signal energy and noise environment, the simulation results show that the proposed adaptive tracking algorithm has a better tracking precision than the method which makes use of the constant parameter.  

Key Words-Adaptivity; Waveform design; Target tracking; Kalman Filtering; Ambiguity function
Research on application of Distributed Data Mining in Anti-Money Laundering Monitoring System
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Abstract—From the reality, this article presents anti-money laundering real-time system architecture on the base of analyzing custom transaction. At the same time, data process, custom transaction and bank node are discussed.

Key Words-Distributed Data; Anti-Money System; Real Time Monitoring; Data Mining; BI
Fault Trend Analysis of Rotating Machine Based on Degree of Cyclostation 
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Abstract—Most parts of rotating machine rotate cyclically when the machine fails for some reason, and the vibration signal of rotating machine often has the cyclostation character. Aiming at this feature, Degree of Cyclostation(DCS) was presented to analyze the fault trend of rotating machine in this paper. DCS was constructed by the comparison between third-order non-stationary cyclic moments and stationary cyclic moments. It evaluated the cyclic frequency with the binary decision method and it could reflect the non-stationary character of vibration signal and suppress the noise and interference of the signal. In the experiments of analyzing the fault trend of rotating machine, DCS could get better trend result than the traditional vibration amplitude and vibration intensity. 

Keywords- rotating machine; Degree of Cyclostation; fault trend; vibration intensity
Recognize the Low-efficiency Water Passage in Multilayer Non-uniform Reservoir with Fuzzy Evaluation
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Abstract—For multilayer sandstone reservoir , high permeability water passage would be formed between oil well and water well at the later stage of water drive. This caused the injected water circulation with no or low efficiency and thus decreased the production of oil wells. In order to improve the effect of water drive, measures of profile control and/or water shutoff must be taken. The key problem is to recognize the wells and layers having ineffective or low-efficiency water passage. In this paper, the identifying indexes have been determined and corresponding mathematical model has been constructed with fuzzy theory.

Keywords—low-efficiency water passage; water drive; mathematical model; multilayer sandstone reservoir; fuzzy theory
A method for the shortest distance routing in a chart based on testing a spatial relation of a route segment and an obstacle area
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Abstract—An optimal planned route is a foundation of safe and economical navigation. This paper proposes a method for the shortest distance routing in a chart based on testing a spatial relation of a linear route segment and an obstacle area. Firstly, safety contour traces are traced and obstacle areas are acquired automatically. Then possible optimum paths circumambulating an obstacle are searched automatically by comparing the spatial relation of the linear route segment and the nearest obstacle area. Finally a route binary tree is constructed and the shortest route is obtained. Experimental results demonstrate that the proposed method has more advantageous over traditional methods in efficiency, accuracy and reliability.

Keywords- the shortest distance routing; spatial relations; route segment; obstacle area
Simulation of  Parallel-Plate Pulsed Plasma Teflon® Thruster Based on the Electromechanical Model  
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Abstract—Electric propulsion devices have been used widely in space flight mission for its superior performance. As a kind of electromagnetic thruster, the parallel-plate pulsed plasma thruster (PPT) as well as its operation process is theoretically analyzed and discussed. Based on the electromechanical model of PPT—an idealized, quasi-steady, analytic model including the ablated mass process of Teflon, an interactive intelligent computer-aided software which is used to predict the influences of variations of several electric parameters (capacitor capacitance, initial voltage, circuit resistance and electron temperature) and configuration parameters (electrodes distance, electrode width) on PPT performance is designed and implemented in MATLAB environment. And an application example of Lincoln Experimental Satellite VI (LES-6) PPT shows that this software has characteristics of easy operation, friendly human-computer interaction interface, high display speed and precision for PPT preliminary design. Finally, certain deficiencies in the presented model are identified and addressed with considerations for future improvement.

Keywords-electric propulsion; pulsed plasma thruster; electromechanical model; human-computer interaction
Modeling and Performance Evaluation of IEEE-1394b Isochronous Data Transfer with DSPN 
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Abstract—IEEE-1394b is a high speed data bus， which is widely adopted in various commercial products. Its isochronous data transfer is well suited for time critical data transfer, such as video and audio. However, rare work has been done for IEEE-1394b isochronous data transfer performance evaluation. This paper aims at giving an efficient way for IEEE-1394b isochronous data transfer performance evaluation. First, it gives an overview of IEEE-1394b isochronous data transfer, its bandwidth reservation mechanism and bus owner/supervisor/selector (BOSS) arbitration. Then, a detailed single node model of IEEE-1394b isochronous data transfer with deterministic and stochastic Petri net (DSPN) is proposed, which captures all relevant system aspects in a concise way. The proposed model was evaluated by simulation with TimeNet 4.0. The influences of several system parameters are illustrated. And the upper bound of bus utilization and packet arrival rate of single node bus are also obtained.

Keywords-IEEE-1394b; isochronous data transfer; performance evaluation; Petri net
A signal analysis method of non-stationary wideband noise
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Abstract—The signal in reality is mostly  non-stationary signal. In current, this type of signal analysis focus on time-frequency (or time scale) domain, which has also made a series of results. This paper presents a reversible transform method based on a bit of time series from another point. Using this method, we analyze non-stationary broadband noise signal according to the different characteristics between noise and speech signals (such as random degree). Experiment results show that this method can reverse random sequence of disorder time-domain to generally orderly time series. The distinction between broadband noise characteristics and voice characteristics is reversely clear, the method principle is simple, and the algorithm complexity is small which can be real-time processed.  
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A lossless compression method of JPEG file based on shuffle algorithm
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Abstract—The compression effect of existing lossless compression algorithm for JPEG file is poor. This paper introduces lossless compression methods combined by shuffle algorithm and lossless compression algorithm and proposes a novel algorithm. Combining this algorithm and universal lossless compression algorithm , we compress losslessly to JPEG file. The results show that this method can further remove the internal documents redundancy and reduce the file size.
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A design and application of a multi-agent system and GIS for simulation of expansion in urban planning 
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Abstract—in this paper, a dynamic model was presented reposing on the theory of multi-agent system and rule of allocation for urban land resource in time and space and GIS, representing the interaction of agents which impact on urban land outspreading. The model was applied to analyzing and simulating Beijing city’s land expansion, and the results show that it was effective to interpret the reason of urban land outspreading and explain the contribution of outspreading by agents’ behavior. By contrasting the results of remote-sensing images, the accuracy reached over 71% according to cell-by-cell comparison. The results of application indicated the method was more efficacious than simple CA to support decision-making for government and urban planners.

Keywords- multi-agent system; urban land outspread; CA; GIS; Beijing city
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Abstract--- The sophisticated computerized embroidery machine controller is urgently needed in embroidery industry. In this paper, we designed a kind of scheme with dual-core processor to implement its function. The controller can be divided into two parts, the host computer part takes S3C2410X as its core controller, it fulfills function of network, graphic user interface and etc through transplanting embedded Linux and GUI software; and the lower computer takes TMS320LF2407A as its core controller, all electrical motors are under its control. Results obtained in this work, demonstrate both the theoretical and practical possibility of designing this controller and provide a feasible method. 
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Research and Design of Common Components for Virtual Scene 

Chunhua Wang

Department of Computer Science, Huanghuai University, 

Zhumadian Henan,463000, China

sunrisefe@gmail.com

Hongfei Zhang

Department of Electronic Science and Engineering, 

Huanghuai University,

Zhumadian Henan, 463000, China

Dong Han

Center of Network Management, Huanghuai University, 

Zhumadian Henan, 463000, China

Abstract—The development of virtual scene involves too many object; however, in most cases they share some common parts. After researching the modeling method of sky and terrain, one basic framework of virtual scene’s development is put forward. The framework covers both the modeling and rendering technique of sky and terrain, and any operation on camera. Detailed design is presented in relative section, by operating the view matrix different rotation or translation on camera is realized. On the basis of analyze various methods of sky rendering, plane is adopted to model the sky and take fish-eye picture as texture. Terrain is simulated by height map and one algorithm applying to compute the height of different position in terrain is presented. Experiment shows that this framework can improve the efficiency of Virtual Environment Development and possesses good versatility and scalability.
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Analysis of Path Planning Method based on Monte-Carlo
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Abstract—As the key technique of path planning system, path planning method can directly influence the performance of path planning system. According to the characteristics of different unmanned aerial vehicle, the path planning method evaluation model based on Monte-Carlo was established, and the corresponding valuation indexes were presented. By simulation and analyzing of improved A* algorithm and Genetic Algorithm with selecting different evolution strategy in different evolution period, the validity and effectiveness of evaluation model are proved. Such model can provide reference for selecting path planning method.

Keywords-path planning; MC model;evalustion index; genetic algorithm; A* algorithm.
Maximum Likelihood Adjustment of the monadic Unsymmetrical P-norm distribution
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Abstract: According to the magnitudes of the measuring errors, the measuring errors distribution is determined by using the distribution collocation test method or figure method, but it is difficult to obtain the specific distribution. According to the foundational properties of the random errors, this paper deduces a more general error distribution---the unsymmetrical P-norm distribution, and then discussing the maximum likelihood adjustment of the p-norm distribution in detail. The distributions of degenerate、Laplace、normal and rectangular are the specific cases of the unsymmetrical P-norm distribution respectively. The maximum likelihood adjustment method of the unsymmetrical P-norm distribution is proposed, and the foundational equations of the adjustment are given. For each concrete measuring data, we can select a suitable value for p to make the theoretical model of the error distribution which is used in the data processing be more closer to the true errors distribution than the normal distribution.

Keywords: measure errors, statistical properties, maximum likelihood adjustment, Lp estimation
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Abstract—The dK-series analysis is an efficient technique to analyze properties of the Internet topology. Increasing values of d capture progressively more properties of the original topology at the cost of more complex states. In this paper, we present a new systematic analysis and generation technique based on the adjacency graph distribution, called dM-series analysis technique. The dM-series has less states and easier generation algorithm compared with dK-series, so it is more practical when analyzing large scale networks like the Internet AS-level topology. Experimental results show that the generated dM graphs converge to the original graph faster than the generated dK graphs when d increases.

Keywords-Internet; network topology; network metrics; systematic analysis
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Abstract—there still exist many problems in integrating and efficiently updating geospatial data at the present time. In accordance with this, this paper introduces a concept of data fusion for updating geospatial data actively, and the purpose is to improve the quality and updating efficiency of geospatial data. We lay emphasis on the concept, connotation, theoretical bases and key technologies of multi-source geospatial data fusion, and technical flow of data fusion for updating geospatial data actively. We believe, multi-source geospatial data fusion is not only a process of avoiding differences, contradiction and disaccord for geospatial data of different source, different scale and different time, but also a process including further comparison, correlation, transformation, confirmation, complementation, combination and derivation among multi-source geospatial data.

Keywords; geospatial data; updating geospatial data; data fusion; data derivatives
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Abstract—A method for license plate location based on SVM is proposed in this paper. Firstly, the mathematical models of SVM are introduced, and then the feature extractions of license plate image are discussed, finally it is proved that this location method is very precise and efficient by experiments in VC development environment.
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One Hour Ahead Prediction of Wind Speed Based on Data Mining

Liu Dejun

Faculty of Mechanical and Electronic Engineering

China University of Petroleum-Beijing,

102249 Beijing, China

liudj65@163.com

Li Hui, Ma Zhonghua

Faculty of Mechanical and Electronic Engineering

China University of Petroleum-Beijing,

102249 Beijing, China

toobage@163.com

Abstract — Wind speed forecasting is very important to the utilization of wind energy in wind farm. In order to improve the forecast precision, a forecasting method based on empir- ical mode decomposition (EMD) and wavelet decomposition combine with least square support vector machine (LSSVM) is proposed in this paper. The wind speed time series was decomposed into several intrinsic mode functions (IMF) and the trend term. In order to reduce the nature of non-station- ary, the high frequency band was decomposed and reconst- ructed by wavelet transform (WT). The different LSSVM models to forecast each IMF and trend term were built up. These forecasting results of each IMF and trend term were combined to obtain the final forecasting results. The simul- ation experiment shows the MAPE is 4.53% about wind speed forecasting and the prediction accuracy is improved considerably.
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Abstract—The hierarchy model of computer network security assessment was constructed in the light of the characteristics of computer network and the factors influencing the network security. The fuzzy analytic hierarchy process based on triangular fuzzy numbers was applied to assess the network security quantitatively. Final results of the example indicate that the fuzzy analytic hierarchy process is an exploratory method for network security assessment. 

Keywords- computer network; network security; assessment; fuzzy analytic hierarchy process; triangular fuzzy number
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Abstract—Early warning index system of the risk in international logistics operation refers to the premise of warning system carrying out identification, diagnosis, pre-control activities. It is an organic whole in which a series of interrelated and specific indicators sensitively reflecting the state of international logistics operations and problems. The early warning index system for the risk of international logistics operation consists of 6 categories of secondary indexes. They are international procurement risk, storage risk, international transport risk, loading and carry operations risk, flow and processing risk, and handling of information risk of international logistics, and there are also 21 third-degree indexes.
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Abstract—3S technology is an important part in the science and technology of Surveying engineering, 3S technology is the GPS, GIS, and RS technology, the development and current status of 3S technology integration and applications are discussed in detail in this paper. 
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Probability Hypothesis Densities for Multi-sensor, Multi-target Tracking with Application to Acoustic Sensors Array
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Abstract—Random sets theory offers a uniform framework for the multi-source data fusion, and all problems of the data fusion could be describe, analyzed and solved in this framework. The multi-sensor multi-target tracking problem could be natural represented in the framework. It is of engineering importance to tracking low altitude moving targets with acoustic methods due to the blindness of the traditional radar detecting. In this paper, an algorithm for tracking the low altitude or ground moving targets is put forward based on the Probability Hypothesis Density (PHD) Filter. The PHD Filter based on Finite Set Statistics doesn’t need consider data association for multi-target tracking, which propagates the PHD or first moment instead of the full multi-target posterior, and it could estimating the unknown and time-varying number of targets and their states under clutter environment. In the practical, we use the Sequential Monte Carlo (SMC) method to approximate the PHD. The paper presents a novel and fundamentally well-grounded framework for tracking multiple acoustic targets using PHD Filter and passive acoustic localization technique. Simulations are also presented to demonstrate the performance in tracking a randomly varying number of targets in a clutter environment.
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Abstract—In a visual surveillance system, robust tracking of moving objects which are partially or even fully occluded is very difficult. In this paper, we present a method of tracking objects through occlusions using a combination of Kalman filter and color histogram. By changing covariance of process noise and measurement noise in Kalman filter, this method can maintain the tracking of moving objects before, during, and after occlusion. Experiments which described on several test sequences of the open PETS2000 and PETS2001 datasets have demonstrated the effectiveness and robustness of this method.
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Abstract—In the fields of intelligent video surveillance, video analysis and computer vision, moving objects detection is one of the fundamental tasks. In this paper, we present an algorithm for moving objects detection based on Gaussian mixture model and iterative division, which can be used for real time processing. We use iterative division algorithm to filter illumination variation and local variations. Then, GMM is used to update background and get pixel level precision. Experimental results show that our method, by the combination of iterative division and GMM, is able to overcome deficiency of tradition method and gain good detection results.
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A wavelet packet image coding algorithm based on SPECK 
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Abstract—This paper introduces a new wavelet packet image compression algorithm called WP-SPECK which is based on the set partitioned embedded block coder (SPECK). The zerotree quantization coding which is successful for dyadic wavelet decomposition is not best for WP, because the parent–child relationships of tree structures are difficult to define and the probability of zerotrees are greatly reduced in the WP. To avoid the shortcomings of zerotree quantization, the WP-SPECK algorithm using block quantization shows lower complexity and more efficient performance in wavelet packet image coding. Experimental results demonstrate that the WP-SPECK significantly outperforms the base-line SPECK for PSNR in images of rich texture, and provides better visual quality in texture regions of images.
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Forecasting chaotic time series of exchange rate based on nonlinear autoregressive model
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Abstract—Exchange rate time series is often characterized as chaotic in nature. The prediction using conventional statistical techniques and neural network with back propagation algorithm, which is most widely applied, do not give reliable prediction results. Exchange-rate time series is also a dynamic non-linear system, whose characteristics cannot be reflected by the static neutral network. The Nonlinear Autoregressive with eXogenous input (NARX) includes the feedback of the network output, therefore can reflect the dynamic property of the system. This paper proved the chaotic property of the exchange-rate time series, calculated the embedding dimension and time delay of the series, and established the exchange-rate forecast model using the NARX network. The result shows that the NARX network has better short-term forecast effect, comparing to the BP network and the SVM model.
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Abstract—This paper puts forward TPP (third party payment, TPP for short) conception, system architecture and payment model and introduces a new TPP payment solution integrating with modern logistics. This solution can prevent the sellers from buyers’ vicious cheating, and make sure the money is received in time. Also, the personal credit mechanism in TPP is discussed to help the customer choose the reputable seller.

Keywords-third party payment platform; e-commerce; online payment; logistics
The Use of Emulation Technology in Multimedia-assisted Basketball Teaching Materials
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Abstract：Multimedia and emulation technology realized three-dimensional animation design and program designing of web multimedia about the skill and tactics of basketball. This method has overcome the insufficiency of tactic’s dynamical demonstration in traditional teaching. It is useful for learners to establish reasonable action conception and arouse their learning interest.

Key Words: Emulation technology, basketball, assisting materials
Image denoising method of combining Surfacelet transform and NSCT
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Abstract—In order to gaining virtue of Surfacelet transform and NSCT, this paper proposes image denoising method of combining two methods. This is conquer the defects of NSCT which has light nick in image edge and Surfacelet transform which has noise point in local image. This method not only has high SNR but also improves to keep image edge information. The experimental results indicate that de-noised image has not Gibbs—like phenomena of NSCT and nick effect. The method not only can get obviously better visual effect and high PSNR value, but also hold detail and texture of image effectually．
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The Design of Power Quality on-line Monitoring System Based on GPS
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Abstract—In power quality monitoring, the thesis puts forward a method of power quality on-line monitoring system design based on GPS to improve the sampling accuracy of data in different spots. Meanwhile, the micro processor -TMS320LF2407A  produced by TI company is chosen as the main control chip to meet the characteristics of the large quantity of data, and it introduces the hardware of working principle, structure,  functions and the parts of software and hardware in the system. 
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Improved Component Approach of Ecological Footprint for Construction Project and Its Application
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Abstract—A construction project is of dual characteristics which are product nature and process nature. In the study of environmental impact from a construction project, the traditional component approach can only measure the environmental impact of process nature without the one of product nature. A method of ecological footprint for construction project (EFCP) is put forward, including concepts, composition, calculation approach, eco-efficiency and eco-consumption intensity, according to the basic principle of the conventional component approach. This new method has improved the traditional component approach, which takes into account the embodied ecological footprint of buildings as a measure for the product nature and introduces the duration modulus α. The improved component approach is more comprehensive and accurate compared with the traditional one. The case study demonstrates how the improved component approach can be used to fully measure the environmental impact of a construction project.

Keywords-construction project; ecological footprint; improved component approach
Support Vector Machine For Recognition Of Cucumber Leaf Diseases
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Abstract—Support vector machine (SVM) is discussed to use for recognizing cucumber leaf diseases in this paper. Considering that it is a small number of samples, a new experimental program has been proposed which takes each spot of leaves as a sample instead of taking each leaf as a sample. In the experiments Radial Basis Function (RBF), polynomial and Sigmoid kernel function were also used to carry out comparative tests. The results showed that, the SVM method based on RBF kernel function and taking each spot as a sample made the best performance for classification of cucumber leaf diseases.

Keywords-pattern recognition; support vector machine; classification; kernel function; cucumber leaf disease
A Probabilistic Priority Adaptive Time-Threshold-Based Scheme for Cellular Multimedia Networks 

Jialin Cai

Dept. of Communication Engineering

 East China Normal University

Shanghai 200241, P.R.China

jlcai@ee.ecnu.edu.cn 

Abstract—This paper proposes a dynamic Probabilistic Priority Adaptive Time-Threshold-based bandwidth allocation Scheme for Multimedia services (PPATTSM) in cellular networks. Because future data service will occupy a large portion of all services in next generation mobile networks and forced termination of an ongoing call is clearly less desirable than blocking of a new call attempt, there is much significance in improving non-prioritized handoff data call dropping probability of Adaptive Time-Threshold-based bandwidth allocation Scheme for Multimedia services (ATTSM) further. The proposed scheme modifies priority definition and bandwidth allocation of original ATTSM and then, designs a dynamic probabilistic priority policy for QoS guarantee of voice service. Simulation results show that the proposed scheme enormously improves performance of non-prioritized handoff data dropping probability at the cost of slightly increasing new voice call blocking probability that may tolerate uncritical while keeping high total bandwidth utilization compared with ATTSM.

Keywords-handoff; cellular networks; multimedia services; dynamic channel reservation
Information System Analysis of Fuzzy Preference Based on Group Decision Making
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Abstract—Fuzzy preference relationship models based on group decision making are introduced in this paper. Firstly,we discuss the relationship between evaluation models and fuzzy preference relationship models, and give four definitions and four theorems and information fusion  method of fuzzy preference relationship models. And then we analyse the Employee performance evaluation model by using fuzzy preference relationship model based on Group Decision making.

Keywords-Fuzzy Preference;Group Decision Making; Information System
Comparison between FLC and PID Controller for 5DOF Robot Arm
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Abstract— Controlling robot manipulator is essential problem to guarantee the robot execute the desired task with minimum error. This paper presents a fuzzy logic controller (FLC) for manipulating 5DOF robot arm based on independent joint control method. The proposed controller design aims to overcome the drawbacks of classical PID controller. The simulation is done using Matlab/ SIMULINK by comparing the performance of the two controllers for Lynx6 robot arm in terms of time response. Based on the simulation results, the FLC provides good results than PID controller.

Keywords-component: 5DOF Robot Arm, PID Controller, Fuzzy Logic Controller.
Image-based Mapping Using Google Earth Images
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Abstract—For image-based mapping we need clip, stitching and projection transformation to the images of GE and get accurate registration with other types of geographic information. This paper analysed the layered organizing method of GE images. Through processing the GE images and getting pixel value the transformation of Mercator projection and Gauss projection and the resample method of image pixel are studyed. Calculational methods for the image transformation are provided.
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Study on Generalized Fractal Algorithm of Global Optimization
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Abstract—To promote a fractal algorithm from being suitable for global optimization only on three dimensional spaces to an n dimensional space, this paper presents a simple and convenient method for dividing an n-dimensional hypercube. A key problem is then solved to develop the fractal algorithm in a high dimensional space so that the fractal algorithm becomes a generalized global optimization algorithm. The theoretical foundation of the algorithm is set up. Simulations show the generalized fractal algorithm is effective.
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An Optimal Reconstruction Method of Synergetic Order Parameters Based on Orthogonal Polynomials 
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Abstract—The order parameter is the key factor of synergetic pattern recognition. However, the conventional methods of reconstruction of order parameters have some shortcomings which limit the applications in real world. With these reasons, in this paper, a new approach to reconstruction of order parameters is proposed based on orthogonal polynomial, and thus we can make full use of the self-learning ability of synergetic neural network to obtain a group of linear transformation parameters for order parameters. In addition, a weights-direct-determination method is presented, which could immediately get the reconstruction network weights in the training process. The experiment results show that this novel algorithm can not only search the reconstruction parameters effectively, but also improve the recognition ability of system.

Keywords- synergetic neural network; reconstruction of order parameters; orthogonal polynomial; function approximation
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Abstract—To improve the fault tolerance of the distributed spanning tree (DST) structure, we present an improved DST structure through orderly storing the elements in groups. Further, we give a representative selection rule, and based on which the node arrival and departure algorithms are proposed to balance the distribution of representatives in the structure. The maximal difference of the probabilities of any node to be selected as representatives by other nodes in the groups within the same level is not more than 1/a(a−1). Finally, we discuss the fault tolerance on the improved DST structure in a random failures model and an adversarial failures model. The results show that the improved DST structure is high resilient to fault even if the failures are carefully targeted. At most O(f/logN) nodes are lost when f nodes failed, and it is better than skip graph.
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A Novel Calibration Method for Three-Dimensional Modeling System Used in Virtual Maintenance
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Abstract—The three-Dimensional models of parts are the basis of virtual maintenance. In this paper, a three-Dimensional modeling system based on laser scaning is designed, and a novel calibration method is proposed. In calibration, a standard ball with known dimension is translated linearly and cut by the laser plane. The profle of the laser stripe is detected in subpixel precision. And sufficient accurate calibration points with different height are obtained. Then a mapping table is builded between the image plane and the laser plane. Through looking up the mapping table and  interpolation method, the three-dimensional points cloud of the parts is obtained. This calibration method is low-cost, simple-operation and robust.  And accurate and fast modeling for parts can be realized.
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Being Able to Reconstruct Complex fields by Our Nonlinear Auto-adapted Iterative Reconstructing Technique without Filtering

Jiasheng Jiang

Department of Physics,

Linyi Teacher’s University,

Linyi, 276000, China

E-mail:Jiashengjiang@126.com

Yizhong Song

Department of Physics,

 Nanjing University of Aeronautics and Astronautics,

Nanjing, 210016, China

E-mail: yizhongsong@126.com

Abstract

Our new reconstructing algorithm is able to reconstruct complex fields without any filter. It was named Simple Self-correlative algebraic reconstruction technique (SSART), which is one of nonlinear auto-adapted iterative reconstructing techniques. With numerical simulation, SSART was applied to reconstructing a complex field in order to test its converging capability. For contrast, three current representative algebraic reconstructing techniques(ARTs) including basic algebraic reconstruction technique(ART), simultaneous ART(SART) and modified SART(MSART) were simulated in the same way. The calculated results and reconstructive accuracy were discussed with mean-square error(MSE) and peak error(PE). Based on the MSE and PE analysis, the converging capability of each reconstructing technique was discussed. As the result, SSART could reconstruct the complex model, but others couldn’t. We stopped iterating after the three hundredth iterating cycle. With twenty-eight projections, the SSART could reconstruct the model in a decent accuracy grade by the MSE and PE 0.00024357, 0.61%, respectively. The reconstructed result by ART only showed outline of the model to some extent. The result by SART diverged away. The result by MSART showed an outline of the model to some extent, too. It was better than the result by ART. Our algorithm is a superior technique. 
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Abstract—A water quantities allocation arithmetic was proposed, Radial basis function neural network (RBFNN) was designed, and simulated annealing arithmetic was adopted to adjust the network weights. MATLAB program was compiled; experiments on related data have been done employing the program. All experiments have shown that the arithmetic can efficiently approach the surface with 10-4 mm error precision, also the learning speed is quick and predictions is ideal. Trainings have been done with other networks in comparison. Back-propagation learning algorithm network does not converge until 2000 iterative procedure, and exactness design RBFNN is time-consuming and has big error. The arithmetic can approach nonlinear function by arbitrary precision, and also keep the network from getting into partial minimum.
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Abstract

This research involves a study of the existing carsharing services in Singapore. In this paper, a novel method to forecast and relocate vehicle resources for carsharing services was proposed. The idea is adapted from a model of logistical inventory management. The proposed model consists of three main components, i.e., focus forecasting, inventory replenishing, and microscopic traffic simulation. Based on the experimental results, the proposed method has the potential to improve the carsharing service currently operating in Singapore. 
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Abstract—A novel method based on optical defocus of imaging system is presented for the estimation of the depth of the 3D scene. Firstly, optical defocus is described using the oriented heat-flows equation based on curvature driven. Secondly, the depth retrieval problem is translated into the minimum problem of energy functional with total variation regularization. Finally, the gradient flow is used to seek the optimal solution. The retrieval of focus image and the excess restrictions are avoided. Experimental result shows that better depth result can be obtained.
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Research on Parallel Computing Performance Visualization Based on MPI 
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Abstract—with the development of parallel technology and application, the performance analysis and visualization of parallel computing is one of the most important parts. This paper presents a parallel computing performance visualization system which is developed to visualize and analyze the speedup and efficiency of parallel computing. We visualize and analyze the results of magnetotelluric parallel forward modeling program based on MPI which used finite element method. It succeeds in collecting the data of program execution time and communication time, visualizing and analyzing the speedup and efficiency.
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Abstract—A novel microfabricated inductively coupled plasma（ICP）source is introduced, which is an atomic emission spectrum excitation source. Its radio frequency power loss, size and Argon consumption are far less than one percent of atmospheric pressure ICP source. The micro ICP source is based on MEMS technology, its working gas is Argon at 100Pa. The configuration and characteristics of the micro ICP source are described. The application of the source in spectrometers is illustrated, it is intended to be used in conjunction with a planar miniature Fabry-Perot spectrometer to form a micro gas analyzer. A micro ICP source developed by author is introduced briefly, which work at 13.56MHz. At last, with the development of MEMS technology, the potential application areas of micro gas analyzer is presented. 

Keywords—MEMS, microfabricated ICP source, miniature Fabry-Perot spectrometer, micro gas analyzer
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Abstract—A design proposal of BLDCM remote closed loop control system is proposed. There is a central controller and a networked control interface in the system. The central controller realizing the motor speed control remotely, is composed of TMS320F2812 DSP and Ethernet controller RTL8019AS. The embedded Ethernet control interface includes C8051F020 MCU and Ethernet microcontroller CP2200. The dual-closed loop control method is used in the control system. A simplified Fuzzy Sliding Mode Control (FSMC) strategy is used in the outer speed control loop to enhance the real-time ability of BLDCM remote control system. The FSMC strategy is performed by the central controller. PI controller is adopted in the inner loop current regulator, carried out by Ethernet control interface. The Ethernet control interface drives motor operation, runs real-time data acquisition of the operation condition, then transmits parameters to the main controller via Ethernet. It can change brushless dc motor’s operating mode according to the instructions which the central controller sends out. Simulation results show that FSMC strategy applied in the speed controller can obviously reduce the effect of the network time-delay, and improve the system dynamic performance and robustness.  
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Abstract- A new collaborative ant colony algorithm (ACA) is devised to solve Optimal Loading Problem with  Category Restriction (OLPCR) for Railway Specific Goods. Improvement is adopted on the basis of former algorithm to optimize the loading capacity and volume of vehicles, besides the least number of vehicles needed in various conditions. Finally an example is put forward and analyzed, proving that the ACA designed in this paper is feasible and efficient in determining the optimal loading plan with OLPCR.

Keywords- Optimal Loading Problem with  Category Restriction; Railway Specific Goods Transportation;  Ant Colony Algorithm.
Prediction of Electricity Consumption Based on Genetic Algorithm - RBF Neural Network
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Abstract—In order to avoid the economic loss due to too much or too little of electricity consumption, electricity consumption needs to be predicted. In order to solve the drawbacks of BP neural network, genetic algorithm and RBF neural network (GA-RBFNN) is presented to forecast electricity consumption in the study, and genetic algorithm is introduced and tried in optimizing the parameters of RBF neural network. The electricity consumption data and relevant features data of a certain province from September to December in 2007 are used as the experimental data. The experiment results indicate that GA-RBFNN is very suitable for electricity consumption prediction by relevant features data.

Keywords-electricity consumption; RBF neural network; genetic algorithm; prediction
Research on product disassembly process analysis based on general axle knowledge
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Abstract—In order to solve the problem of combined explosion in disassembly sequence modeling, a theory of general axle is proposed based on the relationship between containing and being contained of hole-shaft constructs in mechanical system. Principles are then employed for decomposing a disassembly system into several leveled and nested general axle units. All general axle units have the unified name and form of data management, which is consistent to the geometrical part of disassembly knowledge-base. Engineering attributes added as another part of information data unit to improve the practicability of the disassembly sequence planning. Furthermore, a disassembly Petri net based on knowledge-base is built and a case is used to explain that the new model are more saving calculation space and tally with the actual situation.

Keywords-general axle unit; knowledge base; disassembly sequence planning; Petri net; evaluation algorithm
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Abstract—the marine environmental data has a strong temporal-spatial characteristic. The ocean is always changing. In terms of time scale, marine environmental information is characterized by its climatology-scale variation features (i.e. year, season) and weather-scale variation features (i.e. day, hour). The multi-time scale and time-varying characteristics of marine environmental data products bring foreword higher requirements for data storage and visualization. In this paper, we use temporal-spatial data warehouse in marine environment data products management. The marine environmental elements in the data warehouse includes: seawater level, temperature, salinity, sea flow data field, surface wind field, pressure field, storm surge, typhoon, tide and tidal current. The type of data products includes: reanalysis, live-analysis, forecast and statistical data, the total data amount is up to TB level. By record valid time, loading time and existing time, the data warehouse management service can control the data version, and update data warehouse dynamically. The temporal-spatial process of marine elements and phenomenon are expressed through dynamically visualization of a series data.

Keywords-marine environment；temporal-spatial Data Warehouse；multi-dimensional data model
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Abstract— This paper describes policy-based dynamic resource allocation for virtual machines on Xen-enabled virtualization environment. Though virtualization technology provides better utilization of server resources, it adds much more management complexities such as monitoring and reallocating resources constantly for each domain. Resources consumed by domains may differ subject to the services provided by domains. And dynamic allocation of resources for domains might be time-consuming task. It becomes more complicated when the number of the monitored domains or services provided by domains increases significantly. Our work proposes a policy-based dynamic resource allocation among multiple domains running on Xen hypervisor with multi-agent framework.
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Abstract—The middle-low voltage distribution networks mostly adopt neuter point not-valid grounding(be so called to the small current groundding system).The distribution wire fault particularly the fast and accurate location that the single grounding fault, not only to the repair wire and promise dependable power supply, and circulate to the safe stability and economy that promises the whole electric power system to all have a very important function. With reference of actual conditions for single phase earthing fault, the paper puts forward the principle on single phase earthing faulty line selection, and with the support of digital signal processing device(DSP)capable in floating point computation, to design a new type of low current single phase earthing faulty line selection device for power distribution system..

Key words:   Peterson—coil—grounded neutral system;  Single-phase-to-ground fault ;  fault line selection; DSP technologies
Suppressing Noise for Pseudo-random Code Fuze by overlapping addition
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Abstract—How to suppress Gauss white noise that is inside the pass band of Pseudo-random code phase-modulation and pulse-doppler combined fuze is studied. According to the characteristic that Gauss white noise is stochastic, noise can be suppressed through getting the average of echo signals in several pseudo-random code cycles. The simulation results show that the ratio of maximal side lobe and main lobe of the combined fuze’s correlation output is reduced evidently, and the ability of suppressing noise become stronger as the number of pseudo-random code cycles added become bigger, then through overlapping addition and get the average of echo signals in several pseudo-random code cycles, Gauss white noise can be suppressed evidently.

Keywords-pseudo-random code fuze; pulse; Gauss white noise; suppression; overlapping addition
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Abstract—Because of the environment and the nature of the signal itself, GPS or wireless mobile positioning technology always has any unavoidable defect. But higher coverage percentage, reliability or precision than single positioning can be gained if integrating at least two positioning technologies’ advantages and avoiding their deficiencies. So the developmental trend of mobile positioning technology is hybrid positioning and lots of research has been made. Data fusion is one of the main methods in hybrid positioning field. This paper gives an effective high-precision hybrid positioning model with GPS and wireless mobile positioning based on least squares method and Kalman filtering. Single GPS positioning based on carrier phase is also one of the highest precision methods, but current difficulty is the fast integer ambiguity resolution. This paper gives an algorithm based Z transformation to speed up the ambiguity resolution. By test and verification, this algorithm has a higher positioning accuracy than commonly pseudo-range differential positioning.

Keywords-data fusion, hybrid positioning, integere ambriguity resolution, Z tranformation
Improved ACO inspired by logistics and distribution problem
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Abstract—In order to overcome the convergence deficiency of the basic ACO, an improved ACO based on the direction of the logistics and distribution problem was proposed. The logistics optimization method was used to optimize the path finding in the ACO. The simulation results show that the method of optimization of logistics and distribution path is practical and effective. This study provides a new powerful tool for optimization problems.

Keywords-ACO; logistics and distribution problem; improvement, premature
Fusion For CT Image and MR Image Based on Nonsubsampled Transformation
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Abstract—The paper propose a new algorithm based on NSCT in fusion for CT image and MR image. The low-frequents subbands and high-frequents subbands are get after NSCT. Gray value weighting is adopted in low-frequency image, and maximum module rule are adopted in high-frequents subbands. Experimental results compare with other method, and a set of quantitative evaluation criteria is given. Experimental results show that anatomical information can be obtained effectively , and both the edge and texture features can be reserved successfully.
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A Soft Sensor Based on Kernel PCA and Composite Kernel Support Vector Regression for a Flotation Circuit 
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Abstract—A soft sensor was developed to estimate the concentrate grade and recovery rate of a flotation circuit. The algorithm uses kernel principal component analysis (KPCA) and composite kernel support vector regression (CK-SVR) to perform the estimation. Firstly, the flotation prior knowledge and KPCA are employed to reduce the dimension of input vector of CK-SVR. Then, considering that the characteristics of kernels have great impacts on learning and predictive results of SVR, a composite kernel SVR modeling method based on polynomial kernel and RBF kernel is adopted which hyperparameters are adaptively evolved by the particle swarm optimization (PSO) algorithm. Simulations using real operating data show that the soft sensor provides the necessary accuracy for a flotation circuit.

Keywords-flotation circuit; KPCA; CK-SVR; PSO; soft sensor
An approach on characteristic lines extracting of gray images using moment of inertia
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Abstract—A novel method on characteristic lines extracting of digital images is presented in this paper by using the moment of inertia theory, which is used to extract the characteristic lines in digital images through treating them as rigid bodies. The characteristic lines process scale and rotation invariant inherently. Experimental results manifest that using the angle difference between characteristic lines in an original image and a rotated and scale changed image. The rotation angle of this image can be calculated correctly. The characteristic line can be also used to detect the symmetry axis of a symmetry region.

Keywords- moment of inertia; gray image; characteristic line; scale and rotation invariant; symmetry axis detection;
A Software Framework in Single-chip Based on Message Driven Method
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Abstract—In this paper, we present a software framework in single chip machine (SCM) based on the message-driven method which used to be applied in message-driven operating system in PC. Due to the computing limitations of SCM, many crucial design patterns and components of the PC operating system, including soft-timer, User Interface, message classification and instruction queue should be redesigned to be adapted to the new environment. We illustrate our design and implementation with a real example of rotating camera platform. In particular, strictly following fine software designing principles, the framework is highly decoupled, easily extendible and fault tolerant.

Key words：message-driven; single chip machine; software design

A Study on the User-defined Reliable Communication Protocol in On-machine Verification System
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Abstract—In order to realize the on-machine verification of CNC, both the uploading of the verification programs generated in user’s computer to CNC and the downloading of the verification results from CNC to user’s computer are badly needed for the subsequent modules in on-machine verification system. In light of serial port RS232’s universal application, the author would do in-depth research on the serial port file transfer between PC and CNC. Moreover, a user-defined serial port transfer protocol is proposed on the basis of serial port communication protocol. In order to guarantee the reliable of file transmission, file is transferred as packet and cyclic redundancy check is introduced as the coding mode of channels. With Windows API and multithread technology, serial port file transfer software is realized at VC++ platform.

Keywords-on-machine verification system; RS232; file transfer protocol; cyclic redundancy check
A SVM and Variable Structure Neural Network Method for Short-term Load Forecasting
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Abstract—This paper put forward a new method of the SVM and variable structure artificial neural network model for short-term load forecasting. The neural call function is basis of nonlinear wavelets. We overcome the shortcoming of single train set of SVM. It can be seen from the example this method can improve effectively the forecast accuracy and speed. The forecast model was tested and the result showed that it was an effective way to forecast short-term electric load.

Keywords: SVM;variable structure neural network; electric load forecasting
Research on Performance Evaluation of Project Management Based on Support Vector Machine  and Fuzzy Rules
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Abstract—The principle and step of performance evaluation of project management based on SVM and fuzzy rules are studied. The index system of performance evaluation of project management is set up. Then we built up the evaluation model on SVM and fuzzy rules. Finally, take some samples of project for an example, we carry on this model to instance. It can take a preferably evaluation, so that it is a viable method.

Keywords: SVM;project management;performance evaluation; fuzzy rules
Energy-saving Design and Application for Electrostatic Precipitation Monitor System
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Abstract—In order to solve high energy consumption and avoid energy wasted in industry, an energy-saving pulse power supply is used in this paper. According to the principle of electrostatic precipitation, the paper analyzes the reason of anti-corona when higher resistivity powder is removed. Electrostatic precipitation can work with high efficiency and energy-saving by using new technique of power supply to avoid anti-corona. It can also auto-adjust the range and the number of pulse with high energy and low energy as closed-looping according to the running voltage value. As well as it can reduce the thickness of powder by technique rebuilding for the electric control power supply, each electric field is finely controlled with different power supply style. For illustration, there gives a project of technique rebuild for energy-saving and reduction of powder discharged in XiBaiPo Electric Power Plant Corporation HeBei province. Practice has proved it will have widespread application and broad prospect to be implemented.

Keywords-electrostatic precipitation, anti-corona, simple pulse power supply, energy-saving, rebuild technique
Research and Optimization of Data Consolidation Method Based on XML Schema
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Abstract—XML is a self- describing and platform- free language, which has become a powerful tool when exchanging and sharing information among different heterogeneous system on internet. The data Consolidation method based XML Schema is put forward in this paper, by the combination of model method based XML and schema mapping method, schema Consolidation is realized, thus, public schema is produced, lastly, the mapping rules between public schema and local schema are created. The process of this method, such as schema conversion, conflict resolution and schema Consolidation, is particularly presented. In the end, the application of this method is demonstrated by means of examples. The method has been proved to be feasible by experimental results.

Keywords- XML schema；data Consolidation；schema conversion；schema Consolidation .
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Abstract—LTE of the UMTS Terrestrial Radio Access and Radio Access Network is aimed at supporting high speed package data service. LTE constitutes a major step toward 4G network and supports both FDD mode and TDD mode. In this paper, we study the interference cases of LTE TDD system, especially the crossed timeslot interference (CTI) is discussed and evaluated in detail. According to the simulation assumption, the system performance of LTE TDD using three classic scheduling schemes with or without consideration of CTI is evaluated by system level simulation. We have developed the simulation platform for both uplink and downlink directions. Simulation results show that the throughput degrades significantly due to the CTI.

Keywords- LTE TD; inter-cell interference; crossed timeslot interference; OFDM;
Design and implement of the VoIP amplifying telephone communication system based on simplified MGCP 
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Abstract—on the basis of the analysis about the existing large-scale industrial and mining enterprises amplifying telephone communication system, a VoIP amplifying telephone communication system based on simplified MGCP is proposed and realized. DSP, CPLD and network interface circuit are adopted to design the terminal, MGC and TMG of the system. Based on analysis of the MGCP protocol, a DSP-based simplified MGCP stack is implemented. The simplified MGCP task is created with μC/OS-II embedded operating system, which shows the advantages of simple structure, easy debugging, good stability and low cost in practice. The experimental results reveal that the spicing control and Voice transmission of the system works stably and reliably, and the application of the system improves production efficiency, production management level and network utilization.
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Evaluation for Network Security Based on the Read-Write Transition Model
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Abstract—The evaluation of network security is a hot issue in present research of network security. After acquiring each host’s confidentiality, integrity and availability evaluation index by attacking the network, we can directly evaluate the network security. But, for the network with Read-Write management privilege setting to the root directory, it is necessary to execute the state transition of the security attribute value by reason of the existence of root directory Read-Write relationship. Firstly, the Read-Write transition model and correlative concepts are presented for the root directory with Read-Write privilege setting; then the model transition function is formalized by the state transition arithmetic operator ⊙. Based on the transition model, we have designed the network security state transition machine and the network security evaluation model. Finally, the method’s feasibility and validity are verified by practical example analysis.

Keywords-Read-Write transition model; network security; evaluation; modeling
Research on Grouping-Cascaded BP Network Model 
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Abstract—To resolve the training problem of high dimension BP neural network with limited small samples, this paper puts forward the concept of loosely and tightly grouping-cascaded BP network model, the definition of equivalence with BP neural network, and relative theorem. On the base of constructing the grouping-cascaded model which is proved equivalent to BP network, the required training sample numbers of two kinds of neural network models are compared. Finally, the feasibility and validity of the proposed grouping-cascaded BP network model are verified with simulation results.

Keywords-BP neural networks; grouping-cascaded network model; equivalent; small samples
The new fusion algorithm in robot path planning application
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Abstract:Robot path planning is an important research topic in robotics field.The paper proposes an algorithm based on the combination of Ant Colony Optimization(ACO) and Particle Swarm Optimization(PSO) for path planning.The new algorithm combines the advantages of ACO and PSO effectively and generates the distribution of the initial information for ACO by using the merits of high efficiency and concision of PSO,and then uses the advantages of parallelizablity,positive feedback and solution with high accuracy of ACO to get global optimum solution.The simution. result demonstrates the effectiveness and feasibility of the proposed algorithm.

Key words:path planning;Ant Colony ptimization(ACO); Particle Swarm Optimization(PSO)
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Abstract—This article introduced the text excavation's research condition, has analyzed the text excavation basic concept and the technology, summarized the text excavation process, the commonly used algorithm, the text classification, the text cluster, the connection analysis, the tendency forecast and so on, pointed out that the algorithm the insufficiency, has forecast the text excavation futurology question and the direction 

Keywords-Text excavation; Half structurization; Labelling; Text classification; Text cluster
Household’ Health Crisis and Insurance Decision Management——The Effect of Poverty on Rural Household Health Risks and Isurance-Decision
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Abstract

Poverty is a vital influence factor on households’ health and insurance decision-making. This paper, under a structure of poverty-health and poverty-insurance decision, through a experiential analysis, is to study the effect of household’ poverty on rural household’ health and insurance decision. According to the outcome of the analysis, this paper indicates that household’ poverty affects households’ health and insurance decision significantly, the more poor, the more likeliness to have bad health situation and negative will to join in the rural basic social insurance, such as rural endowment insurance and New-type Rural Cooperative Medical System. This paper, also, analyses the richest group of rural households, which demonstrate some particularity. This paper, according to the outcome, brings forward some ideas such as to raise peasants’ income, enhance the level of rural social insurance, and to develop a variety of insurance in rural China.
Hardware-in-Loop Simulation of Underwater Heat-Engine System
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Abstract—Hardware-in-loop simulation (HIL) of underwater heat-engine system is more believable than a mathematic simulator. In-depth presentations of a backpressure simulation device, a load pressure simulation device and a rotating rate controller are given which make up of the HIL of underwater heat-engine system. Section 1 of the full paper establishes and analyzes the mathematical model for such a HIL system. Section 2 synthesizes the closed loop control law of backpressure; the most important result in the mathematical derivation is eq. (13). Section 3 establishes control algorithm of load pressure simulation device as shown in eq. (16). And the dynamic characteristics of the system is modified in section 4. To verify the control law, a HIL experiment on the propulsion system is carried out. Fig. 3 in section 5 gives the experimental ressults. Initial evaluation indicates that the dynamic simulation precision of both the load presuure and rotating controller achieve 1.5%, and backpressure achieves 0.5%. The study provides a necessary theoretical basis for further study of the dynamic control problem for underwater heat-engine system.

Keywords- closed loop control systems; underwater heat-engine propulsion system; hardware-in-loop simulation
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PDE Image Inpainting with Texture Synthesis based on Damaged Region Classification
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Abstract—Image inpainting aims to restore lost information according to gray patterns from known area. PDE and texture synthesis are both widely applied in image inpainting. A new image inpainting algorithm combined those two kinds of methods are presented. Damaged region pixels are classified into texture pixels and structure pixels, which are inpainted with corresponding algorithms. Texture classification to the known image is also done to reduce the texture search region. The new algorithm require much less time than the classic inpainting algorithm.
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AKA Security Algorithm Design Based On Chaotic Mapping
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Abstract—This paper analyzes the requirements of algorithms in AKA, which is the authenticated key exchange mechanism of 3G mobile communication system. An AKA security algorithm based on chaotic mapping is proposed. We establish a one-way Hash function based on chaotic mapping as the kernel function. Then all the encryption functions in AKA are redefined. Simulation results show that this method possesses the advantages such as good one-way, sensitivity to initial values and good data protection.
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Research on the Controller of the Digital Cabin Pressure Regulating System Based on FIMF
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Abstract –Based on the cabin pressure regulating system characters of the nonlinear, larger inertia and time varying parameter, the arithmetic of fuzzy immune feedback (FIMF) was proposed to adjust PID control parameters real time and increase response and control capability of pressure loop, and using immune algorithm adjusting pressure loop control parameters real time which has optimizing performance and using fuzzy algorithm as operator function. The simulation results show that cabin pressure and pressure change rate satisfy the rule of environment control system, and the effectiveness of the new control strategy proposed in this paper was proved.

Keywords –cabin pressure control system, fuzzy immune feedback, environment control system.
Content-Based Image Retrieval Using Color and Edge Direction Features 

Jianlin Zhang

School of Software

Nanchang University

Nanchang, 330047, PR China

E-mail: zjlncu@163.com

Wensheng Zou

Institute of Computer Technology Engineering

Nanchang University

Nanchang, 330029, PR China

E-mail: wszou@ncu.edu.cn  

Abstract—This paper presents an novel technique that employs both the color and edge direction features for Content-Based Image Retrieval (CBIR). In this method, a given image is first divided into sub-block which has the same size and then the color and edge direction features of each sub-block can be extracted. Next, it constructs a codebook of color feature using clustering algorithm and then each sub-block is mapped to the codebook. Finally, it uses the color index codes to image retrieval and uses the edge direction feature as the color feature's weight which belongs to the same color feature's sub-block. The effectiveness of this technique is demonstrated with the experiments.

Keywords-content-based image retrieval (CBIR); color; edge direction; feature extraction
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Abstract—The vehicle transportation support needs to make a set of transportation project and make decisions in a short time according to the task and environment, in which the time is limited, the workload is heavy, and is involved quite a few units under contingency logistics. Based on the decision making process analysis of the vehicle transportation support resource, the paper designs and realizes the decision support system of vehicle transportation, which servers as the proof for the vehicle transportation departments to make decisions in contingent time.

Keywords-Contingency Logistics; Transportation Support; Decision Support System (DSS)
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Abstract— Nowadays, main methods used to SAR imagery built-up areas classification are GLCM (gray-level co-occurrence matrix) textural analysis, Markov random field, etc. They are extraordinarily time consumption and need for manual interaction. In this paper, a new scheme for fast and automatic classification of built-up areas is presented. It is based on geostatistical texture analysis and mainly consists of four parts: semivariogram calculation, best lag distance finding, FCM (Fuzzy C-Mean) clustering， and edge detection. The experimental results show that it is robust, fast and accurate.

Keywords- SAR, Built-up Areas Classification , Geostatistical Texture, Semivariogram.
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Abstract—Based on the characteristics of DV-Distance, an improved scheme for the typical distributed localization algorithm in wireless sensor network is proposed. The main principle of the improved scheme is to introduce the hops between anchor nodes and unknown nodes to determine calibration value of the distance.Further more,a method of the new distance correction based on hops and Straight-line distance is proposed.Not only the affinity between anchor nodes and unknown nodes but also the constraint of the actual node hardware are considered in the improved algorithm. The experimental results show that the localization accuracy of the improved algorithm outweighs significantly the DV-Distance algorithm.

Keywords- Wireless sensor networks;DV-Distance; RSSI; localization accuracy
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Abstract ：Looking into risk coalesce appraisal of assets securitization through ecology theory, on the basic of measuring law which is named BES, set three independent variables as followed, concentration degree in trade, concentration degree in service, concentration degree in productions, for the first time, connecting risk coalesce appraisal in assets securitization with niche breadth and niche overlap, what is more, using rates in real evidence analyze to validate feasibility.
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Abstract—As the Government’s macroeconomic regulation and control means, finance plays a significant role, but finance bears some certain risks. How to manage and prevent this risk is directly related to the survival and development of the whole country. This paper focuses on the combined model application research, fiscal risk early-warning based on principal component analysis and BP neural network. The objective of the paper is to offer an academic base to make a monitor and prediction system which is more scientific and practical.
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Abstract—This paper discusses a design of model following control system (MFCS) for linear system with time-delays. The bounded property of the internal states for the control is given and the utility of this control design is guaranteed. It is confirmed on basis of numerical examples that the output signal of the control system asymptotically follows the reference signal in the case of the existence of disturbances. Keywords-linear descriptor system, time-delays, model following control system (MFCS), disturbances
Efficient K-Nearest Neighbors Query Based on MR-tree
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Abstract: We present an approach based on novel structure called Multi-approximate R-tree (MR-tree) to performing the K-Nearest Neighbors (KNN) query efficiently and accurately in this paper. Maximal Enclosed Circle (MEC) is introduced to express an object approximately with Minimum Bound Rectangle (MBR). The introducing of the MEC improves the accuracy of the approximate expression of the spatial objects. We also discussed the implementation of the branch-and-bound MR-Tree traversal algorithm derived from R-Tree traversal algorithm. The metrics used in the traversal algorithm are the emphases in our discussion. Factors of the spatial dataset impact the performance of the KNN query and are considered separately in our designing of the experiments. We give some guide lines for the using of our approach with these factors. Finally, we presented the results of several experiments conducted using different structures to demonstrate the effectiveness and proved the efficiency enhancement of the MR-Tree over other structures.
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A Novel Energy-balanced Cross-layer Multi-path Routing Algorithm for Wireless Ad hoc  Networks
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Abstract—In this paper, we propose an energy-balanced cross-layer multi-path routing algorithm  for   wireless Ad hoc  networks. This algorithm utilizes cross-layer information of the network nodes and can balance the energy consumption of the network nodes in flow distribution under the situation that the network topology is maintained unchanged; moreover,  the transmission power can be adjusted in routing process to meet the communications requirements and save limited energy; while the network topology changes at random, this algorithm can adjust multi-path routing, balance the energy consumption of network and prolong network survival time according to the comprehensive information of the network nodes.  In this way, the simulation results also show that compared with other multi-path routing algorithms, this one can yield a better effect in aspects of prolonging network survival time, reducing average network delay and enhancing the throughput.
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Abstract—A wide variety of present approaches work well in detecting frontal faces, but they are often unable to detect faces with partial occlusion, rotation and strong shadows. To address this problem, we propose an efficient technique. First, we filter the face-like regions from the input image using skin-color model.  And then component classifiers are used to   detect the faces’ components from these potential regions. At last, according to geometrical relation between components, we locate faces. The experimental results illustrate that this method has superior efficiency on both of occluded face and non-occluded face.
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Abstract—In this paper, we present a class of polynomial primal-dual interior-point algorithms for linear optimization based on a new class of parametric kernel functions. This class is fairly general and includes several classes of kernel functions, such as given in [1, 4]. The goal of this paper is to investigate such a class of kernel functions and to show that the interior-point methods based on these functions have favorable complexity results. 
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A Novel Fuzzy Disturbance Observer-Based Robust Tracking Control Approach for  A Class of Uncertain Nonlinear MIMO Systems 
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Abstract—In order to reduce the restrained conditions on the disturbance, a robust tracking control approach is presented based on fuzzy disturbance observer for a class of uncertain nonlinear MIMO systems. Novel parameters update laws based on Lyapunov  theory and control laws are proposed to guarantee that all the signals in the system are uniformly ultimately bounded and achieve given tracking performance index. In addition, a robustifying controller is designed to improve the tracking performance. Finally, simulation results illustrate the availability of this method  .
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Study on Extraction of Image Feature Points 
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Abstract—Feature points are an important local feature of an image. Due to the poor performance in noise endurance of traditional gray weighted centroid algorithm, an improved algorithm is proposed. By dividing the object region into inner pixel region and edge pixel region, all inner gray pixels are equalized to restrain the noise. At the same time, all feature points are marked by connectivity to improve the velocity of extraction. Finally, simulation experimental results prove that the improved algorithm can extract the feature points effectively with a better noise immunity performance.
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Abstract—　In open service grid, to establish trust relationships among different domains is a basic problem. This paper proposes a layered trust model based on behavior to enhance grid security and extensibility. The upper layer establishes and maintains recommendation trust relationships between different domains in grid; lower layer is in charge of evaluating trust value of entities in his domain. We give an algorithm to adjust trust relationships between domains based on entities interactions, and a practical method to process recommendation trust..
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Point Pattern Matching Using Relative Shape Context and Relaxation Labeling

Jian Zhao, Shilin Zhou, Jixiang Sun, Zhiyong Li

School of Electronic Science and Engineering 

National University of Defense Technology 

Changsha, 410073, Hunan, China

zhaojian_1978@yahoo.com.cn

Abstract— This paper proposes a relative shape context and relaxation labeling (RSC-RL) based approach for point pattern matching (PPM). First of all, a new point set based invariant feature, Relative Shape Context (RSC), is proposed. Using the test statistic of relative shape context descriptor’s matching scores as the foundation of support function, the point pattern matching probability matrix can be iteratively updated by relaxation labeling (RL). In the end, the one-to-one matching can be achieved by dual-normalization of rows and columns in the finally obtained matching probability matrix. Experiments on both synthetic point sets and real world data show that the performance of the proposed technique is favorable under rigid geometric distortion, noises and outliers.
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Monitoring the coseismic deformation of L’Aquila earthquake using D-InSAR technique
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Abstract—The Mw=6.3 L’Aquila earthquake, taking place on 6th April 2009 in Italy, caused severe surface deformation. This paper described that the differential interferometric SAR (D-InSAR) technique and ENVISAT ASAR data were used to detect the L’Aquila co-seismic deformation fields. Firstly it introduced the basic principle and data processing flowchart of D-InSAR. Then it introduced the ENVISAT ASAR data and SRTM DEM. And it selected 3 interferometric pairs. It illustrated the procedure of two-pass InSAR data processing. Then it got the earthquake coseismic deformation field. Through interpreting and analyzing the coseismic deformation fields in detailed, it got the maximum deformation about 23cm in LOS direction. At last, it got some valuable conclusions in monitoring the earthquake deformation using two-pass D-InSAR technique. The test proves that SRTM DEM can be used in two-pass D-InSAR for monitoring the earthquake deformation.
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Aerodynamic Parameter Estimation of an Unmanned Aerial Vehicle Based on Extended Kalman Filter and Its Higher Order Approach
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Abstract—Aerodynamic parameter estimation provides an effective way for aerospace system modelling using measured data from flight test, especially for the purpose of developing elaborate simulation environments and control systems design of Unmanned Aerial Vehicle (UAV) with short design cycles and reduced cost. However, parameter identification of airplane dynamics is complicated because of its nonlinear identification models and the combination of noisy and biased sensor measurements. The combined difficulties mentioned above make the problem of state and parameter estimation a nonlinear filtering problem. Extended Kalman Filter (EKF) is an excellent tool for this matter with the property of recursive parameter identification and excellent filtering. The standard EKF algorithm is based on a first order approximation of system dynamics. More refined linearization techniques such as iterated EKF can be used to reduce the linearization error in the EKF for highly nonlinear systems, which leads to a theoretically better result. In this paper we concentrate on the application and comparison of EKF and iterated EKF for aerodynamic parameter estimation of a fixed wing UAV. The result shows that the two methods have been able to provide accurate estimations. 
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A New Method for Locating Acoustic Emission Source
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Abstract—In the research of locating sudden acoustic emission source the transducers are generally arranged in special geometries in order to derive the equations which give acoustic emission source location, and to make the calculations simple. In this paper a new method for locating plane acoustic emission source is proposed by setting the transducers in a straight line. This method makes the arrangement of transducers simple, the acoustic emission source location formulas concise, and the calculations easy. This method can also be applied to the problems of other source location, especially suitable for the plane source location problems in which the transducers cannot be arranged on a plane for some reasons.
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A New Method for Multipath Interference Suppression in through-the-wall UWB Radar Imaging
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Abstract—When through-the-wall ultra-wideband (UWB) synthetic aperture radar (SAR) is applied to imaging, the interference of multipath spreading between targets will introduce ghosts into the SAR image. This paper proposes a novel technique for through-the-wall UWB SAR imaging with the capability to suppress multipath ghosts. A multipath scattering model is first developed for through-the-wall UWB SAR. By analyzing the model, we obtain an important feature of multipath ghosts in through-the-wall UWB SAR images: aspect dependence. Based on the ghost’s aspect dependence, we develop a hidden Markov model (HMM)-based method for suppression the ghosts in the SAR images. Simulations show that the proposed method can improve the peak value ratio of real targets and ghosts by about 15 dB.
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Particle swarm algorithm applied in the layout optimization for console
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Abstract—Components on console are usually arranged by manual layout according to ergonomics standards and experiences in nuclear power plant. It is hard to balance many criterions, for it depends much on designer’s judgments and preferences. This method leads to a random layout results. Particle swarm optimization is a solution to complex optimization problems with constraints, and has been applied successfully in layout and optimization fields. Fitness function was structured according to the evaluating indicators which include operation frequency and order and relationships between individuals. The optimization objective was evaluated by the hand moving distance. This method could be adopted to optimize the layout of components on human-machine interface in order to ensure safety and efficiency of the system. The troubles of subjective feelings and randomness are avoided. An example of 13 components is implemented to show the layout procedure.
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Study on the Hologram Forecast of Product Demand in Supply Chain
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Abstract—Demand forecasts play a crucial role in modern enterprise management. However, the diversity and uncertainty of the economic environment often make it hard to produce accurate forecasting results, especially when historical data change dramatically and there rise similar or substituting products. This paper discusses how to handle the historical demand data, analyze the market share of similar products, evaluate enterprise's competivity, and make decisions with the Hologram forecasting method. A framework for the method is presented, followed by its implementation process. In later chapters the demand for cars in a car loan company is studied, and compared with the forecasting results of a simple neutral network model.
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Study of Xiamen's Economic Growth Based on the Stochastic Time Series Model 
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Abstract—Based on the stochastic time series model, in order to study the correlation between Xiamen's investment in fixed-asset and GDP, this paper establishes the transfer function model of them and analyses the lagging effects of fixed asset investment for GDP on the basis of the model. The result shows that investment in fixed assets has a positive lag effect for economic, and for a long time, can stimulate economic growth. Finally, on forecast analysis of Xiamen's GDP by ARIMA model and transfer function model respectively, it can be obtained that the transfer function model has higher precision of prediction.

Keywords-GDP; investment in fixed-asset; ARIMA model; transfer function model; prediction
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Abstract—Aim at the characteristics of maglev train operation, we present a control system for maglev traffic, and this system innovatively introduces electronic map-based control framework. We make a detailed discourse upon the key technology involved in this system (e.g. mode of data storage, centralized / distributed data storage and processing), and ultimately, not only establish the software framework from an overall perspective, but also elaborate on the classification and functional characteristics of module interface. The system has been carried out in Shanghai maglev traffic on-site, and the results are very significant.
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Abstract—The paper deals with a method implemented to study braking systems design, modelling components’ characteristics through commercial software. It summarizes the potential improvement possible by using modelling techniques in chassis systems design. The first part consisted in introducing the configurations of the device producing fluctuant load for vehicle braking system, which is a new system to improve vehicle security and investigate the brake performance. The second part was the vehicle braking system modelling, including the master cylinder, calipers and the device producing fluctuant load. Finally, the system’s characteristics were analyzed through the compare between simulation and bench test.
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Abstract—Signal acquisition based on multiple sensors is widely used in many applications, especially in robot with binaural auditory system. This paper provides one recording procedure with dual-caching and multi-thread technologies for unlimited time and synchronized sound signal collecting. Besides, in order to solve time delay in multiple recording, timer must be taken in system procedure. Furthermore, use normalized method to handle raw PCM (Pulse Code Modulation) before transmitted to MATLAB; at last, amount of signal data fragment without sound signal will be cut with dual-threshold endpoint detection method. Through experiments, signal segment containing valid sound data can be well extracted, in a large extent which can optimize the redundant data.
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The research of vehicle cable in high power electromagnetic pulse
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Abstract—Based on the Transmission Line Method (TLM), the induced current and voltage of cables in vehicles under the condition of high power electromagnetic pulse (EMP) are discussed in this paper. The analysis includes the position of cables, the type of cables and spacing of cables. The simulation results show that the cables should be close to the chassis in the design and the terminal of cables should avoid being open circuit. The appropriate spacing between cables should selected according to concrete conditions and the device requirements of vehicle. 
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Abstract - Many universities and institutes experience difficulty in training people to work with expensive equipments. A common problem faced by educational institutions concerns the limited availability of expensive robotics equipments, with which students in the didactic program can work, in order to acquire valuable "hands on" experience. Therefore, the Robot Simulation Software (RSS) nowadays is paramount important. 

This paper presents the development of a visual software package where a AL5B Robot arm has been taken as a case study. It utilizes Matlab/Simulink and AutoCAD as the tools for testing motional characteristics of the AL5B Robot arm. A robot model will be developed; the Forward, Inverse Kinematics, Velocity Kinematics "Jacobian" and Path Planning problems will be implemented and tested. 

The developed package will be used as an educational tool. We think that this work will increase the education, training, research and development possibilities for robotics classes in graduate and under graduate studies. 

Keywords: Modeling, Simulation, MATLAB/Simulink, 5DOF Robot arm, Forward Kinematics, IK, Path Planning, Jacobian.
Algorithm for Nonlinear Blind Source Separation Based on Feature Vector Selection
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Abstract—A linear blind source separation algorithm based on generalized eigen-equation resolving is presented. Then a nonlinear blind source separation algorithm is proposed by extending the linear source separation algorithm to the nonlinear domain. The received mixing signals are first mapped to high-dimensional kernel feature space, and a feature vector basis given by the fitness function of the kernel feature space is constructed. Next, in the kernel feature space, the mixing signals are parameterized by the feature vector basis. Finally, the linear blind source separation algorithm based on signal variability is applied to the parameterized mixing signals. The proposed algorithm has simple computation and robustness, and is characterized by high accuracy. Simulation results illustrate well performance on the separation.
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Target Detection Algorithm in Hyperspectral Imagery Based on FastICA
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Abstract—The target detection algorithm based on Independent Component Analysis (ICA) was proposed. The orthogonal subspace projection operator was used to extract the target endmembers and the initialization mixing matrix of the Fast_ICA was made up of such endmember vectors. This method could solve the ordering randomicity of independent vectors. In this paper, the Noise-Adjusted Principal Component Analysis (NAPCA) was used to reduce the dimensionality of the original data to reduce the calculation. The ICA transformation of the reserved principal components was developed to detect the targets. The experimental results based on AVIRIS hyperspectral imagery have shown that it is more effective than the CEM method.
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A Fuzzy EDF Scheduling Algorithm Being Suitable for Embedded Soft Real-time Systems in the Uncertain Environments  
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Abstract—EDF is a classic dynamic real-time task scheduling algorithm. In an embedded soft real-time system, the deadline missing ratio is an important metric to evaluate system performance. When an embedded soft real-time system is overloaded, EDF algorithm is not effective. In addition, considering the unsteadiness and unpredictability of a practical task running environment due to the unsteadiness of network communication and the time estimation deviation, it is necessary to introduce fuzzy concept and theory to the scheduling field of   embedded soft real-time application systems. In this paper, we proposed a fuzzy EDF scheduling model which is more suitable for embedded soft real-time systems in the uncertain environment. In our model, all tasks are periodic and a task‘s criticality and deadline distance are described with fuzzy set. In scheduling algorithm, tasks with shorter fuzzy deadline distance are scheduled first; to those with same fuzzy deadline distance level, their criticalities are considered first. The simulation test shows that our fuzzy EDF model have less deadline missing ratios than those of traditional EDF algorithm and the important tasks have less deadline missing ratios than that of others tasks in an overloaded uncertain embedded soft real-time system.
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An Improved EDF Scheduling Algorithm Based on Fuzzy Inference Being Suitable for Embedded Soft Real-time Systems in the Uncertain Environments  
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Abstractt—EDF is a classic dynamic embedded real-time multi-task scheduling algorithm. In an embedded soft real-time system, the deadline missing ratio is an important metric to evaluate system performance. When an embedded soft real-time system is overloaded, EDF algorithm is not effective. In addition, considering the unsteadiness and unpredictability of a practical task running environment due to the unsteadiness of network communication and the time estimation deviation, it is necessary to introduce fuzzy concept and theory to the scheduling field of embedded soft real-time application systems. In this paper, we proposed an improved fuzzy EDF scheduling model based on fuzzy inference which was more suitable for embedded soft real-time systems in an uncertain environment. In our scheduling model, all task are periodic and a task‘s criticality and deadline distance are described with fuzzy set. In our scheduling algorithm, a task’s scheduling priority is gotten by looking up the inference rule table with its fuzzy deadline distance and fuzzy criticality patterns. Tasks with shorter fuzzy deadline distance and higher fuzzy criticality are scheduled first. The simulation test shows that our scheduling model has less deadline missing ratio than traditional EDF algorithm and the important tasks have less deadline missing ratio than that of others tasks in an overloaded uncertain embedded soft real-time system.
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Abstract—When searching for robust optimal solutions in evolutionary optimization, a criterion for robustness estimation is needed. An expectation-based approach and a variance-based approach are highlighted in this paper. Experiments are conducted on a single-objective test function adopting three unequal values of dimension size, solved by an chaotic evolutionary algorithm. In both former low-dimensional cases, graphical results are given to make a visual comparison between the two robustness measures, which shows that their searching ability is complementary. Then a dominance mechanism similar to the definition of domination in multi-objective optimization is suggested, and integrated with chaotic evolutionary algorithm for selection of a survival between two individuals in single-objective evolutionary optimization. In the third high-dimensional case, solved by modified chaotic evolutionary algorithm with variance-based measure approach, good numerical results are reported.
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Abstract—One of the most important problems in pipeline processor is control hazard. It occurs when a processor fetch and execute a conditional branch instruction. The previous methods like statically and other prediction methods sometimes does not give correct prediction and the processor forced to put out the next instructions from the pipeline and the control hazard occurs and sometimes has relatively high hardware costs like using by prior processor unit method [1] [2] [3] [13]. In this paper a new method is presented by using an auxiliary processing unit to determine occurrence / non occurrence of a conditional branch instruction. While being this method simple, its costs is half of the cost of hardware method for detecting conditional branch by using prior processing units.

Keywords—- prior unit; pipeline; control hazards; auxiliary processing unit  
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Abstract—The traditional drought monitoring index, monthly precipitation anomaly percentage, is experimented to calculate using web-serviced remote sensing data in this paper. The Tropical Rainfall Measuring Mission (TRMM) monthly precipitation rate products are puplished by Goddard Space Flight Center in internet, all products can be downloaded freely. First, the monthly rainfall of China in July and August of 1998-2008 was derived from the TRMM monthly precipitation rate products, then used the monthly rainfall to calculate the monthly precipitation anomaly percentage in July 2006, August 2006, July 2007, and August 2007. The monthly precipitation anomaly percentage were verified with the observed data from China Meteorological Administration. The comparisons indicate that the monthly precipitation anomaly percentage is not obviously different from the observed data. The monthly precipitation anomaly percentage which is calculated using TRMM data can denote drought fairly well.

Keywords-precipitation anomaly percentage; TRMM; remote sensing
Simplified Model Building of Mini Unmanned Helicopter in Hover

Jiande Wu, Yugang Fan, Ting Feng

Faculty of Information Engineering and Automation

Kunming University of Science and Technology

Kunming, China

wjiande@gmail.com

Yi Chao

National Pilot School of Software

Yunnan University

Kunming, China

yichao@ynu.edu.cn

Abstract—The reduced model of mini unmanned helicopter in hover is proposed in this paper. A specific analysis for the dynamic characteristics of mini unmanned helicopter is given. Based on the analysed results, we carry on a very thorough trim computing process under the condition that the mini unmanned helicopter stays in hover. We can use the 6-DOF rigid body equations of motion to establish a full state nonlinear equation for mini unmanned helicopter. Further, by taking a small disturbance linearization method, we can deduce a small disturbance linear differential equation of motion for the mini unmanned helicopter of constant motion.We believe this model means a lot to autonomous hover control. 
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Abstract—As a kind of fluid delivering device, micropumps usually employ flexible structure such as flexible membrane to force fluid flowing.  It is necessary to predict the motion of flexible structure so as to control the micropump performance. In this paper, the principle of micropump using an electrostatic actuator has been introduced. According to the thin plate elastic theory, the bending motion of electrostatic-flexible membrane has been modelled. Based on Rayleith-Ritz method, the solution for harmonic vibration of flexible membrane has been derived.  A calculation example of resonance frequency of silicon electrostatic actuating membrane has been carried out. And the result calculated from such model agree with that by means of finite element method. It indicats that the analyzation model is appropriate and applicable. All analyzations provide theoretical foundation for the controlling of MEMS actuators. 
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Abstract—In this paper, we first analyzed the nano-magnetic fluid composition and properties. Then we studied the characteristics of nano-magnetic fluid magnetization and magnetization mechanism. In addition, we also studied the nano-Fe3O4 magnetic particle size and surface modification on the magnetic properties of magnetic fluids. Nano-magnetic fluid is a new type of liquid nano-composite functional material. It also has a magnetic and mobility, and therefore it has many unique properties and a wide range of applications. Nano-magnetic fluid magnetization characteristic is one of its main properties, its performance and application of magnetic fluid play a decisive role.
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Abstract—A new solution to vehicle routing problem (VRP) is proposed in order to overcome the disadvantages that the exact algorithms and heuristics algorithms are difficult to solve vehicle routing problem with multiple constraints. A simulation model of vehicle routing problem is built by combining the object-oriented technology and discrete event simulation technology. In this model, the events of distribution process and resources are described by the object-oriented approach. A variety of constraints which VRP problem involves can be processed in the simulation. As a result, the model has truly simulated complicated vehicle distribution process and simulation results can provide a basis for various optimization algorithms. The experimental results have validated the feasibility and effectiveness of this new method. As the simulation results can document the whole distribution process in detail, this method will have some significance to the practical application of vehicle routing problem.
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Abstract—Facing solely demand uncertainty of market, a supplier with insufficient capital doesn’t like to enter the market because of risk of the market. The supplier looks forward to choosing a retailer with sufficient capital as his partner to share the risk of market. Based on dynamic game, we demonstrate that both the supplier and the retailer's expected profit are positive when reaching Nash equilibrium. Under this condition, they are apt to enter market. Therefore, this paper shows that the decision of the supplier is reasonable.
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Design and Simulation of Behavior-Based Reactive Decision-making Control System for Autonomous Underwater Vehicle
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Abstract—Autonomous underwater vehicle (AUV) has been widely used in marine exploration and military applications in the past decade. The Decision-making Control System of AUV plays a key role of accomplishing its tasks in complex undersea environment. In this work a Behavior-Based Reactive Decision-making Control System is proposed for AUV. During the design of the Decision-making Control system, the hierarchy idea is brought in and form a hierarchical multi-behavior based Decision-making Control system. Due to the top-down sequence, the entire AUV system is composed of three kinds of module: Rational Behavior Module, Perceptual Behavior Module and AUV Entity. A simulation example of Perceptual Behavior Module is established based on Simulink and Fuzzy toolbox, and simulation experiences show that proposed design method is effective and feasible.
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Abstract—The method of surface geometry of object recovery mentioned in this paper can gain 3D dimensions of objects surface geometry only using a single image on the basis of brightness change. In this paper, the background knowledge and the methods related to SFS are briefly introduced.  Based on the analysis and comparison of various reconstruction algorithms, this paper gives a new method of surface geometry recovery of objects from a single image. It is more simple and applicable. Using this method, hardware equipments only include image pick-up system and a computer. The operation mode is the uncomplicated principle of optical lens imaging. The core idea of this research is using image shading to recover surface geometry of objects. The shading is the 3D cues left in 2D image.  In the coordinates of light source,  the surface normal vectors corresponding to every pixel are calculated. Then these vectors are converted to the coordinates of image through the coordinate conversion, so surface geometry of objects are gained.  This paper also analyzed the precision of the 3D recovery results.
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Abstract—This paper presents a novel and efficient algorithm for preventing the block wrongly matching in image inpainting. The proposed technique separates the inpainting process into two different and important steps. First, segment the pre-selected source area, which is called the source region, from the input image. This step can prevent the block wrongly matching effectively. Besides, the adjustment rule of adaptive window is utilized to determine the fixed window size, which could be adjusted according to the image itself, after that search a best-exemplar from pre-selected region to fill the image. This step can improve the quality of image inpainting. The experimental results show the high efficiency and quality of the algorithm.
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Robust Control Arithmetic with Limitation of System Input Energy  For Attitude System of Subminiature Unmanned Helicopter
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Abstract:  A new robust control arithmetic is put forward to deal with the uncertain attitude model of small unmanned helicopter (SUH). Firstly, the attitude matrix model of SUH is denoted by the block diagonally radioactive matrix. Secondly, based on the restriction of the closed-loop pole and variance constraints, a new robust control, which has the characteristic of system input energy limited, is put forward. Furthermore, the worst system instance of the robust control is analyzed. Finally, simulation proves that the robust control arithmetic has the good performance at the worst condition. In other words, the robust control arithmetic preferably resolves the attitude control of SUH.
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Abstract

In this paper, we exploit the multi-modal face recognition capability by a comparative study on 8 fusion methods in the score level, including Sum, Product, Max, Min, Decision Template (DT), Dempster-Shafer Rule (DS), Linear Discriminant Analysis (LDA) and Support Vector Machine (SVM) methods. Our experiments are based on the CASIA 3D Face Database and can be divided into two modes: verification and classification. Major conclusions are: (1) 2D modality can achieves similar performance as to 3D modality, and fusion scheme can substantially improve the recognition performance; (2) Product rule gives the best recognition performance in the simple fusion methods without training stage; (3) There is no guarantee that the complicated fusion methods with training stage will achieve better recognition performance than the simple fusion methods, and it is important to select the most suitable model for fusion according to the tasks.
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Abstract

In this paper, we evaluate the gender classification performance based on 3D faces according to three aspects: image resolution, data fusion and texture descriptor. Our experiments are based on CASIA 3D Face Database, which has 123 individuals in total including different expressions. Main conclusions are as follows: (1) Image resolution has little influence on the gender categorization performance,and there is no guarantee that higher resolution images can obtain better results. (2) Fusion is useful to improve the categorization performance in each single modality. (3)Good local texture descriptors can substantially improve the gender categorization performance, which is even better than that in fusion.
