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ABSTRACT

Routing protocol for wireless mobile sensor networks can be active, can also be passive. The network all wireless
sensor node is base station and the gateway for two-way communication. To complete the training parameters,
which can be called the training function is used to train the BP neural network. The paper presents design and
implementation of wireless sensor network nodes based on BP neural network. Experimental results show that the
efficient use of practical BP network in wireless sensor network.
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INTRODUCTION

BP neural network is very sensitive to the initi@twork weight, with different weights initializati of network,
which tends to converge to different local minimuwhich is the fundamental reason for many schotpet
different results of each training. The convergespeed of BP neural network algorithm is slow: liseaBP neural
network algorithm is essentially a gradient descmethod to optimize the objective function, which very
complex, therefore, will appear "sawtooth phenoménarhich makes the BP algorithm is inefficientdamecause
the objective function optimization is very compléixwill be close to neurons in the output of 0Jgrsome flat
areas, in these regions, the weight error is littlenged.

The nonlinear mapping of neural network can effedyi realize the input space to the output spageJéek input
to the nonlinear relationship between the modeputitis generally faced problem in engineeringdfieMost of

nonlinear systems without model, neural network wali simulate. Therefore, the neural network hasdme an
important tool for the nonlinear system researcbnithe above points can be seen, the advantagbe efeural
network, it is based on the traditional serial cotep symbol operation reasoning difficult to acleieVherefore, the
neural network attention is inevitable.

The main task of sensor acquisition sensor outpatog signal and digital signal conversion for teenputer can
recognize, and then sent to the computer to caécalad deal with accordingly, the required datath&tsame time,
get the computer to display or print the datahst the monitoring and measurement of a physicahtify, the data
will also be part of the production process compattrol system used to control some of the playsithe design
of the sensor acquisition system of traditionaltesys was simplified, the collected data to the snghip
microcomputer to calculate and process the corratipg, the required data and displayed throughitlay.

The sensor is the main ways and means to obtaarnimaftion of nature and production. In modern indakt
production, especially in the automatic productmocess, various sensors are used to monitor antiotdhe
various parameters in the production process; dggpenent is in normal state or state, and to rehetbest quality
products. So we can say, without a large numbgpotl sensors, the modernization of production véllost.
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1. Wireless sensor network data wireless

According to the environment and structure statenitodng, we design a wireless sensor network, nagvork
consists of several sensor nodes, a wireless iagenction of the network control node and a catep. Wireless
sensor nodes distributed in the monitoring regiperforming data acquisition, processing and wikeles
communication, and network control receives tha di@m each sensor node and transmits the dakee toomputer
in a wired mode.

The front sensor and GPS module -- signal acqoisitihe part mainly constitutes the detection anid the GPS
module is composed of image, sound, vibration,iafrdred sensor, responsible for the completiothefbattlefield
information monitoring tasks [2]. Information transsion part: mainly responsible for the collectefbrmation

coding and long-distance wireless transmission. i@and center control platform: the part mainly cosgsd the
remote control and signal to the monitoring uniteige tasks, all kinds of information and the octibel fusion
processing, analysis. The results provide the comdneanter staff will handle, so that they can aatmly grasp the
battlefield situation, make the appropriate decisiwaking.

32N i), 0= 3D ALyt 0+ 310+ VKN ), () 8

And the use of Matlab Link for CCS Development Boobnnection with target DSP. Using the CCSLinK,table
to transmit data from CCS to Matlab work spacep alsn put in the Matlab data to the CCS, and by RTi2al
time data exchange technology), a connection caredtablished between the Matlab and the real-tifs® D
hardware, real-time transmission of data betweemthvithout being a program running on DSP stops, filmnction
can provide an observation of DSP real-time opemnastate of the window for us at runtime, greatiyggifies the
debugging work.

Firstly, the sensor module for receiving exterrighals, and then the external signal is sent todtita acquisition
module. Data acquisition module receives the sigftelr amplifying and filtering and AD conversiomtd digital

signals, then data acquisition modules to digigthal change and come to the main control moduigité master
control module will receive the analysis processthg output module output. 4*4 matrix keyboardunhmodule is
used to set the sampling interval of time. Dataassmitted to the main control module input frdme keyboard,
the main control module according to the input dateontrol the sampling interval.

Classification of physical sensor working principdé sensor is the application of physical effectsch as
piezoelectric effect, magnetostriction, ionizatigolarization, thermoelectric, photoelectric, mageéectric effect
[3]. The measured signal small changes in volume lo&a converted into electrical signals. Chemicalsees,
including those by chemical adsorption, electrodbamreaction phenomenon as the sensor of causaligy
measured signal small changes in volume can beectmuvinto electrical signals, as is shown by Eq.2

y(m+1) =@, (m)x(mM) +w, (m) (2)

The RF module is an important part of the node;greduction of short distance RF transceiver chipAR02,

which is a RF physical layer transceiver, workin@2a&GHz, the antenna includes a printed on thetgxti circuit
board, without external antenna. RFW102 uses th®drect sequence spread spectrum technologyydheng

voltage is 2.7 ~ 3.6V wide, suitable for differgrtwer supply battery; low power consumption: ttendby current
is only 1 A, wake up time 20 s. Module providegeead spectrum pulse tube through credit, ratehezh&éMbps.

Modem and PC interface is actually the interfaceuii of W77E58 and PC single chip modems in suppbr
W77ES8, TTL level, and computer serial communigafiort RS 232C supports EIA level, so in the redian of
serial communication between them, we must degigel lconversion circuit, in order to meet their ovaeds.

Routing protocol for wireless mobile sensor netvgocian be active, can also be passive. The protscehlized
through the routing table maintenance, maintaitimguables need to periodically exchange messagethat it can
have the new routing information, the relative nliopdf high network is not suitable, but if takimgto account the
absolute mobility of wireless mobile sensor andtre¢ stability, so proactive routing protocol isry suitable for
communication between a group of sensors, andjthisp is the region. To determine the path of piieacouting

protocol in what almost no delay, but the additidn&rden of periodic updating of routing informatigenerated is
larger [4].
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The selected input signal is sent to an analog hatalubased on programmable dedicated front-enal Jdie filter
output signal processing chip digital modulatoreTdutoff point of on-chip control register adjudtalfilter and
output the new rate, from the digital filter finsbtch programming. AD7705 is only 2.7 ~ 3.3V or%:7 5.25V
single power supply. The AD7705 is a dual chanoby differential analog input, when the supply tage is 5V,
the reference voltage is 2.5V, the two devices lmamput signal range from 0 ~ +20mV to 0 ~ +2.5§hal for
processing.

The static characteristic of sensor is refers t® shatic input signals, input and output. The sersas the
relationship. When the input and output quantitd #ime independent, so the relationship betweemthmamely
the static characteristics of the sensor can heeatfme variables algebraic equation, or to irmiabscissa, the
characteristic curve of output and its correspogdis ordinate and draw to describe. The main paeamef static
characteristics of sensor are: linearity, sengjtihysteresis, and repeatability, drift and so on.

2. Research of BP Neural Network

Some neurons are connected into a network, a nemnich can accept a plurality of input signals, ading to
certain rules for the output signal conversion. Tigeirons in the neural network and the complex eotion
between neurons transmit signals nonlinear mogbeitiand output signal can build a relationshipatss so it can
be used as a black box model, the expression akthdth mechanism model can not accurately deschbe
between input and output is objective, determioigtiambiguity in the law.

Neural network learning methods change the weightsiles called learning rules or learning algaritfb]. The
learning algorithm of neural network is a superdidearning, for a class of unsupervised learningpesvised
learning in the training process needs to contitu@rovide a network of pairs of input patterns andesired
network correctly output mode, called "the teackignal”. The teacher signal when the output andettpected
network do not match, then adjust the output weigahd it can produce the desired. Unsupervisedifepneeds
constantly to network with dynamic input informatjonetwork according to the learning rule and thput
information to adjust its weights. This model, thBuence of network weights adjustment does ngietel on the
foreign teacher signal, the network learning, ashiswn by equation(3).

| = —Z q(t)loga(t) —(—Z p(t)log p(t)) 3)

Through the combination of neurons in layer, andait be achieved between the same layers of neurahe

lateral inhibitory or excitatory mechanism. Thisniis in each layer can act at the same time theahelements, or
put in each layer of neurons can be divided ini@sd groups, each group as a whole operationekample, the
lateral inhibition mechanism to select a layer hasaximum output neurons, thereby inhibiting otheurons,
which is no output.

The BP network is simple, so it has been widelyliaggn industry. In the control system, BP netwaska neuron
control parts, can be used for device control syste information flow control system. Network parftance
advantages of the BP neural network in the clasgiin and identification of the advantage, canfdst and
efficient diagnosis of mechanical fault diagnosigectrum analysis of technical efficiency than itiadal greatly

enhanced [6]. Shortcomings: the robustness of né&twio is difficult to guarantee the real-time owdi fault

diagnosis, monitoring and forecasting accuracy. BRealgorithm convergence speed is slow, and tleetsen of

network hidden layer node number is lack of uniiedi complete theory.

Biological neural system is not serious injury does affect the whole function, BP neural netwolsoahas this
property, network of highly connected means that &rors may not have serious consequences, sourerse
damage does not undermine the overall, it can aatiorarror correction, as is shown by equation4.

P(s.2°1) =D h(K)gs+12°" - k) @)

ART network structure, the expert system knowletge neural network connection weights matrix usfogzy

model, system using hierarchical structure, systensists of several subsystems are integratedhietd-easibility:

the initial stage of training, the knowledge systsmmainly based on the adaptive fuzzy ART netwiadrning

function of the fuzzy expert system (rules) to ivsiéy or supplement, through the coordination maddra based on
fault sample template to supervise the fuzzy ARfvnek.
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The stability of the BP network training requirertenf learning efficiency is very small, so the djemt descent
method to make the training is very slow. Momentmethod because the learning rate is usually higiter the
simple gradient descent method to be faster, buhénactual application, or the speed is not enptigh two
methods are usually applied only to the increasiaming. Multilayer neural network can be appliwdthe linear
system and nonlinear system, simulation for anitfanction approximation. Of course, the perceptimd linear
neural network can solve this kind of problems @work. But, although the theory is feasible, bufact the BP
network does not always have a solution.

3. Design and implementation of wireless sensor network nodes based on BP neural network

The sensor node sensor network system with low pomierocontroller as the core, and it is the RF medf the
RFW102 chip group communication, sensor selectioapplication specific integrated circuit. The usfebattery
powered nodes, the hardware and software desigaataave the greatest degree of energy savings 8o @rolong
the service life of the nodes [7]. The experimesitew that this system has good stability, the iefficy of
communication.

A typical configuration of wireless sensor netwar@de consists of two main components: the RF teivec
(analog, the frequency of 300MHz-2.4GHz ISM frequeband) and MCU (digital devices, usually workingow

frequency band kHz-MHz). The RF transceiver usuaily various external elements, such as inductasce it is
capacitance or surface acoustic wave filter. Bezafishese external components of large volumehagid cost, so
the RF circuit is very difficult to meet the sizedacost requirements. With the rapid progress ofd&utechnology,
there are some small, and it is low cost and hgggirated RF transceiver on the market.

U (%) = 3 D WS HU(G + 5%, +1) ©

Ss=—-nt=-n

The program is divided into five parts, three maiocedures: sender, receiver chip program microobeit
program and microcomputer receiving program; twbrgutines: error processing subroutine, transmissielay
subroutine. Collect, between both sides and sidlgile computer and PC software were used to cohtactdshake"
signal. All contact "handshake" signal is #0AAHteafreceiving the correct response signal is reckin response
to the #00H, error #0FFH. A sensor in no data néede transmitted, make MSM7512B work in the posaaring
mode through the microcontroller programming cdntro

To modify a parameter or variable in Matlab, andnidify the value passed to the DSP is runningchvican real
timely adjust or change the processing algorithna, through the observation of probe data to delsagram. The
CCsSlink and Embedded Target for C2000 is DSP Riatfeombination, can be directly generated by tineuink
model DSP2812 debugging good executable code,aautbdl into the DSP target board, so that we carpleten
the system algorithm in the same environment ofMlaglab design, simulation, debugging, testing, &ndlly run
in the DSP2812 target board, as is shown by figurel
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Fig. 1. Design and implementation of wireless sensor network nodes based on BP neural network

The architecture of wireless mobile sensor netvark the high adaptability to highly dynamic, adaptnd highly
mobile characteristics and low energy consumptmmstraints, the system structure of the concepiaaifility and
energy together. In order to achieve this goalwileintroduce the mechanism of measure of relastagility and
energy consumption. The relative stability of ty@amic model involves a node regional adaptabiit/well as the
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nodes can use of proactive routing protocol tordaitee the number of other nodes of the path.
CONCLUSION

Sensor and BP networks with network model are diffe the neural network toolbox integration of axiety of
learning algorithms, provides great conveniencettieruser. Matlab R2007 neural network toolbox amst many
functions for the analysis and design of BP network

An important advantage of the wireless sensor ndgtusdto get rid of the connection limit and cosblplems of
traditional network. However, if there is no wiredepower supply suitable, this advantage can naefected,
therefore the power efficiency is a key design @meraitions, because if you must often change tlttedya(such as
weekly or monthly), then the associated labor caditfar outweigh the relative cable network cssat/ings.
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