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RESEARCH AND DESIGN

Implementation ofNonlinear Model Predictive Control Based on FPGA⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．r11

Han Huttmg,Ll Dewet，Xl Yugeng(Department ofAutomanon，Shanghal Jtao Tong Umverslty，Shanghal 200240,Chin圳
Abstract：Nonhnear model predlctwe control(NMPC)is an effectlve control strategy where apphcatlon of nonlinear 0rotlmlzatlon methods is essential In

order to achieve effeCtlVe centrel of such objects，this Paper studies the Implementation of nonhnear model predictive controller on FPGA，which，with

high flexlblhty and adaptablhty,can be used in mdustnal control In order to meet the feasibility requirements of industrial control，this paper propose an

improved SQP algorithm，which could be apphed on FPGA wah limited computing resources，to get the feasible solution ofNMPC optimization problem
in each sampling interval The simulation results show that the controller with algorithm can achieve good performance on both speed and accuracy

Key words：Nonlinear Predictive Controller，FPGA，Feasibility

A Tble—operation System ofMulfi-view Robot Based on Augmented Reality⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(5)
Zhou Mingzhu，Chen Yimm，Wang Dz，ml Shen，Huang Chen，Wang Xlchen(School of Computer Englneermg and Science,Shanghal
UnIVCFSlty,Shanghai 200072．Chin口J

Abstract：In tradltlonal robot centrel system of single—view based on Augmented Reahty,the following problems can seriously affect the overall

performance of the system msu伍clent depth informatlon，failure in overlap of robot model video to real robot video due to hidden mark．and bad quahty

of video results from a congested network To solve the mentioned problems，this paper proposes a robot control system of multi-view based on

augmented reahty Arefined network congestion control policy IS also presented Experimental results show that compare with traditional system．system

is more stable in video overlap and Improve accuracy of user operation

Key words：Multi—view，Augmented Reahty，Tele—operation，Robot

PerformanceAnalysis and Research ofCooperative Spectrum Sensing under the Imperfect Report Channel⋯⋯⋯⋯⋯⋯⋯。(9)

Wang Chao,Jiang Zhong(Key Lab ofSpectalty Fiber Opncs and Opncal Access Network,Shanghal Umversity,Shanghal 200072．China)
Abstract：This paper analyzes the performance of cooperative spectrum sensing under the non—ideal report channel A new cooperative spectrum sensing
scheme is proposed based on the improved energy detector The improved energy detector selects the sum ofany positive P power of the signal samples as

the test statistics Each cognitive user sends the local decision to data fuslon center．which takes the final decision of the presence of the authorized user

using the OR rule According to the no—Ideal report channel，the closed—loop expression of the number of collaborating cognitive users is derived by

minimizing the error probablhty And the value of P is obtained by numerical simulation when the error probability 1s least Numerical simulation results

also show that the probablhty ofdetection increases with the raise ofthe value ofp

Key words：Energy Detector，Spectrum Sensing，Error Probablhty，Cognitive Radio

Research onANewCurveMatchingforOpen 2DCurves⋯．⋯⋯．．．⋯．．⋯．．⋯⋯⋯．．⋯⋯⋯⋯．⋯⋯⋯．⋯．⋯⋯⋯⋯⋯⋯．⋯⋯(13)
Chen Xtangyang,Hu Meng(School ofAerospace Engmeermg and Apphed Mechamcs．Tong J1 Unlverslty,Shanghal 200092．China)
Abstract：On the basic of contour extraction of fragments，a novel contour matching algorithm was present，which is a curve matching framework for

planar open Curves under Slmllarlty trans—form based on a new scale lnvanant signature The signature 1s derived from the concept of integral ofunsigned

curvatures The main idea behind this method was firstly to utlhze integral of unsigned curvatures to calculate point wise curvatures，and the feature points

were selected The segments consist of the feature points The Hausdorff distance between feature segments indicated their math degree If the Hausdorff

distance is less than the given tolerance，the contour is matched The contributions of the paper are the new signature as well as faster algorithms for

matching open 2D curves The method proves to be effective by reahstlc experiments

Keywords：Contour Matching，Integral of Curvatures，Hausdorff Distance

Based on the Constraint Conditions ofWireless Sensor Network QoS Routing Algorithm⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(17)
ifin Guofu(Mathematics and the Information Science Institute，Wethan Normal UnlveFslty,Wethan 714000,ChinaJ
Abstract：Many constraints QoS routing is wireless sensor network multimedia key problems to be solved This problem has been proved to be NP

problem all Analysis the cable sensor network use polynomial time and pseudo polynomial time heuristic path selection algonthm exist the characteristics

of hlgh complexity,not suitable for wireless sensor network multimedia Put forward based on the improvement of the simulated anneahng constraint OoS

routing algorithm．the selection of control parameters T attenuation functlon and control parameters of final value Tf T the two lmportant parameters

optimization，structure of a more subtle coohng time schedule The analysis shows that the algorithm is akind of high effic tent path selection algorithm，

without sacrificing the algorithm complexity,can improve the quallty of the final solution

Keywords：Path Selection，Energy Limited，Polynomial Time Algorithm，Cooling Schedule

Status Analyzing and Strategy Studying ou the Internet ofThings for Port in Ningbo⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(20)

Cheng Xuelin．Lm Xlaofeng．Gan Honghua．Hu Zhongzhou．Lu Jtang．Zhao Chen(College ofSoftware Technology．Zheflang Umverslty
Nlngb0315103。ChindJ

Abstract：As the center of modem integrated logistics，port has become more important for the economical development Applying the new technology

Intemet ofthings(10T)IS an important means to promote the development ofport To build the modem port ofNtngbo more quickly,the Nlngbo Port has
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stan to study and analyze technlques and pro_ects uslng 10T Thls paper丘rstly descrlbes the status 10T technlques applled at Nlngbo Port，and then

lJ1ustrate both the advantages and dlsadvantages of Nmgbo porf for IoT bul】dJng Based on the ana】ysls，a concrete proposal 1s presented to deVelop tbe

IOT atNlngboPort

Key Hords：Pon，Intemet ofThlngs，Intelllgence，Strategy

Research onArchitecture Modeling ofthe Cloud Computing Federation⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(23)
Yang Xl哪确g，Llu Kecheng(Depn“mem oji Compuler sctence and Technolo夥，Nnnynng Instimte可Technolo斟，Nnnynng
473000．Chlnn)

Abstract：The archltecture ofthe C10udComputmg Federatlon has slgnl矗cant efrect on the deslgn，reallzatIon，and the emclency ofresource management

ln Cloud Computmg Federatlon As the components and the runnmg of the Cloud Computmg Federatlon has the typlcal charactenstlc of the Complex

System，therefore，based on the Eme唱ence theory and Complex Network theory，thls paper uses the ComplexNe呐ork meory to modelthc archltecture of

Cloud Computlng Federatlon，and presented 1n thls dlssenatlon a Cloud Computlng Federatlon archltectIlre model caned ReglOn and Complex Net、】l『ork

theorv’and cames out adeta订ed research ofthe resource announcement and resource dlscovery mechanlsms ofthe model

Key words：C10ud Computlng Federatlon，ArchltectⅡre，Modehng，Complex NetworkTheory

Design of an Experimental Platform for Wind-solar Hybrid MPPT Power Generation System⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(26)
(0D】白门，乃a胛Z“D^“以rSc厅oof Q厂14“ro，nanD玎，-妨以，29五日z西口o 7b甩g乙7九zvP，苫z砒．妨以胛g矗口z 20D24 D，I!功z盯砂
Abstract：In thls paper’an expenmental platfoml for wlnd—s01ar hybrld MPPT power generatlon system ls presented The output power charactenstlcs of

wmd and solar system are dlscussed m detalls ThIs paper uses DC motor to slmulate wlnd turbme and tungsten to slmulate s01ar power generatlon A

comblnatlon of Boost／Buck as DC／DC clrcult ls promoted and three algorlthms arereahzed Flnally，a product of thls platfbnn ls successfhlly deVeloped

and makes a good perfbrrnance

Key words：W1nd—solar HybndPower Generatlon，Wlnd Turbme Slmulatlon，Solar PowerS1mulatlon，MPPT Contml

Research on User Interest Model optimization Introducing Drift Characteristics⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．(30)
Ndn zhtmln，Qlnn Songrong(Sch001西I巾rmntton Sclence nnd。1’echnology．Fu Dnn Untversl◇．Shnnghnl 200433，Chlna))
Abstract：Users’mterest model ls set up to reflect users’Interest wlth quantltatlve methods when users arebrowsmg webpage The mterest modells used

to recommend anlcles to users 1ater 0n the basls of the prevlew studles，user mterest model m thls paper Intmduces tlme sllclng aIld time decay

mechanlsm to 1mprove upda把emclency and reflect Interest dnftlng Expenmental fesuIts show that me optmllzatlon of user Interest mDdeI obVlousIy

ImproVes the system efficlency and better renects users’mterest drIftIng，whlch further 1mproves the accuracy of the mterest model recommended artlcles

Key words：Interest DnR，User Interest Model，Tlme S11clng，Tlme Decay

Design and Research ofWireless Access Control System Based on ARM⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯¨(33)
汤，f劫“胛，劢a以g死胛∥“，胁场n儆矗oo，Q厂C0御“fPr口，zd，哩加m口fjo朋，m胁z踟zVe坶z班肋彬zng 2，DD98，∞砌矽
Abstract：As tra山tlonal access control systems haVe shortcommgs such as slngle functlon，mefnclent，wlnng compleXlty and so on，mls paper pmposes a

wlreless access control system based on ARM In thls system，the communlcatlon beMeen the host computer and access contmller ls by wlreless，lnstead
of the wlred to avold s senes of problems caused by wlnng The key control chlp of the Access controller ls ARM，mstead of tradltional smgle·chlp

mlcrocomputer’whlch does not only mcrease proces¨ng speed and storage capaclty’but also 1ncreases hardware resources It caIl support morc penpheral

clrcult and reallze more functlon．so 1t can better meet the needs

Key words：Access Control System，W1reless Communlcatlons，ARM，RFID

AdapfiVeFilteringforwhjteNojseSuppressionBased onImmHneAlgorjthm⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(36)
lbng Xlno}‘ong《Coilege可Mnthemdncs nnd I’时brmnnon SclencP，We"tdn 1tnchers UntversI◇．Ⅵ电lncm 7 i 4000，Ch伽n)
Abstract：Slgnal transmlsslon ls often subJect to the dlsturbance of whlte nolse and h1曲一order harmonlc，Owmg to the spectnJm of whIte n01se can be

found In the real number neld，It ls oRen dlmcult to nlter out wlth the tradltlonaI nlter Thls artlcle descrlbes the pnnclple of adapt圭ve filter and me

methods of whlte nolse，htgh-order harmonlc suppresslon usmg adaptlve行lter usmg the tmmune algonthm to optllnlze the wel曲t vector of the ad印tlve

filter，and then usmg the method of the mean filter to funher 6lter’nnally，thls paper slnlulate the algorlthm by MATLAB Compare the slmulatlon results

of LMS filterIng algonthm and ad印tlVe nltenng based on 1mmune algonthm Slmulatlon resuIts show that the filter can e日'ectlVely suppress whlte nolse

Key、’ords：Immune AIgorlthm，Adaptlve Flltenng，Whlte Nolse，MATLAB

DeVelopment of A Blood oxygen Saturation and Heart Rate Signal CoHector of Sleeping EnVironment ReguIating

Svstem⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(39)

Hudng Ju嘲lel，Sun Xtdoi．Llu。Yrnn|．Hunng laohdng fl Zhongshan School 0f Medictne．Gunngzhou 5l0080．China．2 sun Y傀t—sen
Unlversl玲．(；unngzhou 5 j 0080．Chlnal

Abstract：SIeep 1s the rest stage for energy recovery and storage after dally actlVltles The sleep quallty m thls stage ls closely related to health

Temperatuw，humldlty’oxygeⅡcontent，nolse，lllummatIon，anlon，etc o九he skeplng enVlronment are connected wIth t11e sleep quallty tlghtly In order to

galn better sleep effbct，lt ls necessary to provlde sleeplng envlronlllent whlch canbe automatlcaUy a(busted accordlng to physl01091cal pammeters Thls

pdper deslgns the blood oxygen saturatlon and heart rate slgnal collector uslng MSP430F2274 and CC2500 as core module based on the deVelopment tool

eZ430—RF2500 f如m 1_exas Instmments，achleves to collect process and wlreIessly transmlt pulse slgnals，and proVldes measurement methods of

physlologlcal parameters for the sIeeplng enⅥmnment regu】atlng system

Key words：BIood Oxygen SatLlr砒10n，Heart Rate，Wlreless，S1eepmg EnVlronment，Regulatlng System
A Surveillance Svstem Based on omnidirectional Camera⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(43)

Llu Dongdong{Depnrtment o≯Automanon，Shnnghal Jldo 1bng UnWersl◇，shanghal 200240．Chtnn)
Abstract：A survelllance system based on omnldlrectlonal camera ls pmposed ln thls artlcle 0mntdIrectlonal camera has a wlde field of vlew，can be used

to detect，track ta。gets ln a large scale PTZ camera has nexlble行eld of VIew，can be used to capture detalled lmage of targets In thIs pape r，

orllnldlrectlonal camera 1s used m conjunctlon wlth PTz cameras，detectlon and trac klng of muItlpIe moVlng obJects m Iarge scaIe area as weII as

caph叭ng detalllmages of ta唱et ls reall7cd by usmg the hlemrchlcaltracklng algonthm，multlple sensors data fuslon and multlple cameras cooperatlon
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algorithm Experiment verified the performance of the surveillance network

Key words：Ommdirectlonal Camera．Multlple Camera System．Multlple Oblects Tracking．Surveillance

Neural Network Prediction Model ofCPI Using FireflyAlgorithm Training⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．(46)

Peng Wet，Wang Let(College ofElectronics and Informatlon Engineering，Tong^Umverslty,Shanghai 201804，Chma))
Abstract：This paper uses firefly algorithm to tram neural network model using for predicting consumer price index It specifies the model constructing

process．train method and simulation By collecting data from Statistics Bureau．the papers sets up an algorithm model in matlab and calculate the

sunulatlng result It proves to be good in accuracy and satisfies the predicting standard The work wlll be positive in the macroeconomlc policy decision

Key words：Neural Network，Radlus Function，Firefly Algorlthm．CPI，Statistics

DEVELoPMENTAND APPLICATIoN

Low-power Design ofAutomatic Meter Reading System⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．(49)
Hu Mmjte I Smo—German College，Tong Jt Untverstty,Shanghai 200092 Chma)
Abstract：Automatic meter reading system is an important component of intelligent buildings which is vigorously developing The design has chosen

MSP430C336 chip as a processor to meet the design requirements，because its functions and prices are considered the most suitable In the hardware

circuit design，take chips，sensors，meters and other characteristics of the properties into account In software design，the programming IS completedⅥ’lth

C430 Using C language rather than assembly language as a programming tool，can greatly Improve the efficiency of software development，code

reliability,readablhty and portablhty The guldlng Meology of the whole design 1s low power consumption，slmphcity and Practlcablhty On the basis of

functional improvement，select the most energy—saving design

Key words：Automatic Meter Reading System，MSP430，Sensors，C430

Design and Implementation ofSnake—like Rescue Robot Front Sensor⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．(52)

Jtang Maokut(Department ofAutomation．Shanghai Jmo Tong Umvemtty,Shanghal 200240．ChinQ)
Abstract：A new snake—like rescue robot front sensor is proposed in this paper Basing on the flexible robot bodyl snake—hke rescue robot 1s used for

search and rescue in debris environment Rescue robot with fl multi—sensor module can get more rescue information．improve efficiency and expand the

search scope This module 1s capable of collecting video，temperature，C02 and other sensor information It can also complete two—way audio

conversation and provide LED lights for camera Experiments verified the performance of the rescue robot front sensor in mBn—made search and rescue
environment

Keywords：Rescue Robot，Multi—sensor，Post-disaster Environment，Embedded Technology

Analysis and Design ofScreenShare Whiteboard⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯(56)
Chen Ttancong，Zhang Zhongneng(Shanghai JtaoTong Umverst≯,Shanghai200240，Chin训

Abstract：Screen sharing 1s an important module in web conference system A Screen share whlteboard is designed based on Red 5 stream media

server Backend service IS implemented decoupled according to factory design pattern Real time content update is achieved by Flex SharedObjcct．and

free pencil tool 1s optimized by vector approximation

Key words：Screenshare，Whlteboard，Red5，SharedObject

TECHNICAL CoMMUNICATloN

Application Study ofAJAX Technology in the Consulting Service System for Scientific Research．⋯．．⋯⋯⋯．．⋯⋯．⋯．⋯⋯．．(591

ZhangZhengzuo．GongQmg(ZhejtangInstitutelorFoodandDrugControl,Hangzhou310004，China)
Abstract：A Consulting Service System for Scientific Research was designed aimed at unprovmg user experience using AJAX technology,the core iil

technology of the Web2 0．with the scientific research consulting service in our institute as the background This paper introduces the working principles

of AJAX and the framework of ASPNET AJAX，studies the apphcatlon of AJAX in developing the Consulting Service System for Scientific Research，

and describes in detail the implementation ofAuto—Completion The appllcanon indicates that the solution improves the efficiency of information input as
well as convenience and enhances the users’experience using AJAX technology

Key words：Ajax，Asynchronous．ASP NETAJAX，Auto—Completion，AutoCompleteExtender Controls

A New Image Matching Method Based on MSER and SURF⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯⋯．(611

砀ng Le．Lu Ltwt(Department oflAutomanon．Shanghm,．1mo Tong Unlverslty,Shanghm200240,Chinn)
Abstract：Aimed at the defect of traditional image registration method，which detect the stable features inadequately,this paper proposes a new image

registration method based on MSER and SURF MSER andSURF are two different feature extraction methods，and they have complementary advantages

The presented method USeS MSER and SURF to detect the features，SURF descriptor to represent all extracted features by MSER and SURF,resulting

better features titan both MSER and SURF Based on better feature representation to match the extracted features，finally the image registration obtained is

much robust than traditional method

Key words：Image Matching，Feature Extraction，SURF，MSER，Scale Space，Hessian Matrix
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