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ABSTRACT

Neural network has been rapidly developed in recent years, and widely
applied in more fields, neural network is a kind of network information
system constructed by human brain inspiring, it has relative strong self -
fault tolerance and self-training learning ability and others good advantages.
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The paper just based on the advantages, it constructs BP neural network
model, and carries out detailed application and verifies the model, among
them it selects men 100m running and swimming sportsevents, carries out
research on top one performance by establishing and applying neural
network, result provesthat itsreal value and cal culation value haverel ative
big accuracy, so the model provides extremely wide prospects for sports

performance prediction.

INTRODUCTION

Decision and predictionisacurrent popul ar pre-
diction way, fromwhich decisonistheresult of predic-
tion, and predictionispremiseof decision, soascien-
tificdecisonisonthebasisof scientific prediction. We
know that current prediction has already mapped to
each corner of life, in competitive sports, predict future
gportscompetitiveleve isparticularly important for ath-
letesinbest training level, so sports performance pre-
diction gets more and moreimportant, but in modern
times prediction methods have many typessuch as:re-
gressonanayss, and grey dynamical mode and soon.

For prediction aspect research, lots of people have
madeeffortsand got resultsthat providesbeneficia con-
ditionsfor scholarsfrom all walks of lifemaking re-
searchonit, and providesimpetusfor human scientific
predicting. Such as: (1) Wang Zong-Ping™ etc. made

© 2014 Trade Sciencelnc. - INDIA

prediction onmen swimming by neurd network in 2006
and got higher accuracy; (2) Zhong Wu'? and others
constructed shot specia performance predictionin
2004, meanwhilegot its accuracy obvioushigher than
multiplelinear regressonmodd; (3) Yan Yu-Qing® and
others made prediction on triplejump performance by
applying neural network in 1998, and got excellent fit-
tingideal effects; (4) Robert H echt-N ielson had ever
stated model configurationwith 2N + 1 piecesof hid-
den layersnodesthat hasN piecesof input nodes after
ANN function single hidden layer in 1987; (5) After
that, hementioned any closed interva sone continuous
function can use BP neura network model to approach
in 1989“; (6) Cyrbenko as early as 1988 had ever
proposed structural point adopting Stypefunction, he
pointed out ahidden layer wasused to solveartificia
distribution problems, and two hidden layers output
function sby inputting figures®.
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The paper on the basis of previous research re-
aults, with regard sportsperformanceinfluencefactors,
it makes prediction on sports performance by applying
BP neural network, and combineswith two detailed
practical examples, it tatesthemethod implementation
and appliesthetwo detail ed applied results showing
that establish neura network prediction mode hasim-
portant and prolong significancesfor sportsaspect per-
formanceresearch.

BPNEURAL NETWORK CONSTRUCTIONS

Sportsperformancepredicting’sprediction model
neur al network theory

Hierarchical neural network isonekind of neural
network two connection ways, neurophysiology and
connectionism structurebasic handling unitsratio tends
to becalled asnervecell, asfollowing Figure 1 show.

Onenervecdl k isexpressed by following formula

k=Z ikt 1

Y =f(u +by) @
Inaboveformula, nervecdl unit threshold vaueis
b, , input signal linear combinations’ outputis u, , out-
putsignd is y, , protrudedweight w, , inputsigna x, ,
and meanwhileactivated functionis F () , correspond-
ingfunctionformulaisasfollowing:
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0
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Among them, the processfrom input layer to hid-
den layer and then transfer to output layer isinforma:
tion forward direction propagation, but onceend can-
not get corresponding output result, it will automati-
caly turnto reverse propagation, and themoded weight
values defining and adjustment are adopting reverse
propagation learning a gorithm. Thea gorithm can thor-
oughly reflect their inner features, therefore he over-
comesgrey model and multipleregression seriousy
shortcomings.

We know BP neural network nerve cell does not
change; corresponding modd isasFigure2:

For BPnervecdl, itsinputendis:
net Xx;w; X,Ww, X W (11)

In above formula, connection weight

vauew,,w,, ,w

n
Inputvaue x,,X,, ,X,

Thesenervecedllsall activated functionall uses
typefunction, thefunction not only is continuous but
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Weight valueadjustment

Known:
k ji M80y,Mm-0 (15)
Theformulaisweight value adjustment formula,
fromwhich:7 issteplength, A, @ is w; adjusted
value, j isoutput nervecell.

MODEL PRACTICALAPPLICATION

Practical application for 100m running mode

Wemake prediction on 15" to 24" sessions Olym-
pic Games men 100meters race performance by ap-
plying BPneura network algorithm, regardit assamples
likeTABLE 1.

Besides, thereisa so 25" to 28" sessions Olympic
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samples to establish BP neural network prediction
modd. ItsrelativedataisasTABLE 3and TABLE 4
show.

According to abovetabletest on model, its pro-
cessisasfollowing:

Variancerétio:

[ —

(16)

() — an

We judge the model accuracy by referencing
TABLES.
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