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ABSTRACT KEYWORDS
In order to conduct comprehensive judgment on young basketball players’ Fuzzy analytic hierarchy
physical quality and basic technique scientifically and systemically, this process,
study establishes the combination evaluation model of young basketball Basketball player;

Physical quality;
Neural network model.

players’ physical quality and basi c technique, usesfuzzy analytic hierarchy
process to determine the weight of each level indicator and calculate the
combination weights of the lowest level indicators, and carries through a
comprehensive evaluation of the different young basketball players’
physical quality and basic technique using Topsis method. The evaluation
results truly reflect the comprehensive situation of every athlete, and the
use of the indicators in the evaluation model to establish the RBF neural
network model making the evaluation modeled. Thismodel providesanew
ideafor the comprehensive eval uation of young basketball players’ physical
quality and basic technique, and isconduciveto the timely monitoring and

regulation on training for coaches and young basketball players.

© 2013 Trade Sciencelnc. - INDIA

INTRODUCTION

At present, many researches have been carried
through on physical quality and basi c techniquesfor
young athletes, but the research aremainly about the
athlete’sbody shape, specia achievementsand game
results, and most of them are el aborate macro theory.
Comprehensiveevauation mode for physica quality
and basic techniqueis much less. Yu Shao-yong con-
ducted research on 12 young basketball players’ physi-
cal indicatorsusing principa component analysisand
cluster anaysis, obtained theranking of thequality indi-
cators; Yang Fel described the selection indicators of
teenage basketball playersin amacroscopic scalein

Sichuan Province; Zhang Bo compared and analyzed
thetest scores of young basketball players’ physical
quality and basi c technique. Intheresearch of evdua
tionmode of youth basketball players’ physica qudity
and technicd indicators, theindicatorsused by there-
searchersare not the same, and theweight of eachiin-
dex are mostly determined through experience, which
islack of certain scientific.

Thisstudy plansto usefuzzy andytic hierarchy pro-
cessand TOPSISintegrated eva uation method to es-
tablish thecombination eva uation model onyouth bas-
ketball players’ physical quality and basic technique,
usesfuzzy anaytic hierarchy processto determinethe
weightsof indicatorsat dl levelsand cd culatethecombi-
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nation weights of the bottom indicators, and conducts
comprehensiveevaluation of different youth basketball
players’ physical quality and basic techniquesusing
Topssmethod. Thismodd providesanew way of think-
ing for the young basketbal | players’ physical quality
and basictechnique, and isconducivetothetimey ad-
justment of basketbd | athletesintraining.

BRIEFINTRODUCTION OF FUZZY ANA-
LYTICHIERARCHY PROCESS

Theredlization of thiswork supposestheavailabil-
ity of agreat number of repetitionsof samplesresponding
to the same known theoretical model. In practice, as
thetheoretical model isunknown, we usethe Monte-
Carlo method based on the generation of the data by
computer accordingto afixed theoretica modd . Fuzzy
analytic hierarchy processis put forward in order to
makeup for thedifficulty and un-scientificaly of tradi-
tiona analytic hierarchy processintestingtheconsis-
tency of judgment matrix. Fuzzy andytic hierarchy pro-
cessisasystem andyssmethod of quditativeanaysis
and quantitativeanalyss, the principlesof which are
basi cally the samewith that of AHP.

Thebasic step of fuzzy analytic hierarchy process
issimilar tothat of traditiona anaytic hierarchy pro-
cess, shown asfollows: Construct amultilayer hierar-
chicd structureandformatarget treediagram, asshown
inFigurel.

A
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Figurel: Model structure of fuzzy analytic hierarchy process

Build afuzzy cons gent matrix: R tandsfor thefuzzy
cong stent judgment matrix. Firstly, select certain factor
inthe upper layer and determinetheindexesthat are
rel ated to thefactor, from the lower layer. Then com-
paretherdativeimportanceof indexesinthelower layer.
Suppose that aupper layer indexes can be explained
by indexes a,,a,, -, a,fromthenext layer, and thena
fuzzy cons stent judgment matrix can bebuilt, asshown
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iINTABLE 1.
TABLE 1: Fuzzy consgtent judgment matrix
C a a, a,
a, M1 lo F1n
a, I P Mon
an M M2 Fon

In TABLE 1, r;(i=12---,n;j=12---,n) means the

relativeimportanceof index a; , thenumber i index from
upper factor C, andindex a ; , thenumber j index from
the same upper factor C. In order to quantify the con-
cept of “importance”, thefollowing eva uation sandard
can beused, shownin TABLE 2.
Inaccordancewiththeeva uationmethodin TABLE
2, after pair wise comparison of theevaluation indexes
of factor C,, afuzzy judgment matrix can be obtained:

M1 Tz - T
Foy oy =o- T
R-|fa T2 2n

Thematrix hasthefollowingthree properties:
@ r; =05i=12,---,nm;
(2) I’” :1—r“,|, J :1,2,,n,
(3) l’” = I’ik —I'J-k,i, J,k:l,z,,n

Cdculatetheweight of eachindex:

Suppose the weight set of indexesa,,a,, -, a,
ISW = (0, @,,++,@,) , then: 1; =05+ —@)), 1,j=12--4n

Intheaboveformulao < a < 0.5,aistheevauator’s
measure of the degree of difference between the pro-
posed eval uation objects. When R isinconsi stent, the
aboveformulaisnot strictly true. Then weight vector
W = (0,,0,,-,,) can be determined by the least
squaresprinciple, showninformula(1):

Z [05+a(o; -w;)-r;]?

=1 j-1

mn z =

1)

S.t.zn: o; =1,0; 20,1<i<n)
i=1
According to Lagrange’stheorem, the abovefor-
mulaand theformulabel ow areequivaent.
min L(w,1) = Zn: zn: [05+a(o; -o;)-r;1%+ 21(2 o -1)
i=1 j=1 i=1

IntheformulaiistheLagrange multiplier.
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TABLE 2: Evaluation standar d for fuzzy analytic hierar chy process

Importance Degree of relative Explanation
scaler;; importance P
0.5 Equally important The two elements compared are equally important
06 Sliahtly important Within the two elements compared, the importance of one eement is
' ghtly imp dightly higher than the other
0.7 Absolutely important Within the two elements compared, the importance of one element is
apparently higher than the other
08 Reallv important Within the two elements compared, the importance of one eement is
: yimp significantly higher than the other
. Within the two elements compared, the importance of one eement is
0.9 Absolutely important extremely higher than the other
If theimportance degree ratio of index & toindexa; isr; , then the
0.1,0.2,0.3,04  Conversecomparison . . . . .
importance degreeratio of index a; toindexa; is ry =1-r;
Calculate partial derivatives sisFunction, RBF)isaneura network proposed by J.

of min L(w, 1) @bout o, (i =1,2,---, n) and supposing that
valueof iszero, thefollowing equation set can be ob-
taned:
azn [0.5+ a(w; —wi)—rii]—azn [0.5+a(wy —w; —Ti]+4A =0
(i=12-,n) @
The aboveequation set isequivaent to thefollow-
ing equation s&t:
zﬂ [2a2(o; —wj)+a(rj-r;)+4=0 (i=12---,n) (3
j=1
Thenumber of unknownsinthisequationsetisn+1,
I.e o, 0,, - o,,,andthenumber of equationsisn+1,

n
2a?(n-Yw, - 2a’w, - 28w, - -2a%w, + 1 = az (r1j = 1j1)
=

n
-2a%0; + 23 (N-Yo, -2a%0; - -2a%0,+ A =2a) (13— 1j;)
j=1

n

-2a%0, -2a%w, -2a%0; - +2a*(n-No, +A=ay (ry -ry) 4
i1

0y +0,+ 0, =1

Solvethe equation set (4) and weight of each eval u-
ationindex can bedetermined. Cd cul atethe combina-

tionweight C; of thebottomlayer indexesinweighting

method. C; =index weight of layer B*index weight of
layer C.

INTRODUCTION OF RBFNEURAL NET-
WORK MODEL

Radia BasisFunction neura network (Radial Ba-

Moody and C. Darkeninthelate 1980s. Itisakind of
function taking the distance to the fixed point asthe
independent variables. RBF network isathree-layer
structure, respectively theinput layer, hiddenlayer and
output layer. Thetypical three-layer structure of RBF
network topology isshownin Figure2:
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Figure2: RBF network structuretopological graph

In Spiking neural network, aspikeneuron j corre-
spondsto acollection of neuronsreceiving aplurality
of signalsfrom the upper neuroninthe moment of t,

wherein, x isonbehalf of theinput layer, Qisrepre-
sentative of the hiddenlayer, and E representsthe out-

put layer. Assumesthat vv‘,j] isthe connection weights

of neuronm ’ssynapse k withneuron j , g«isthede-
lay of the synaptick . Theweights cal cul ation method
using RBF neurd network isshown asfollows:

W (k) =w; (K=1)+7(y(K) = Yo (K)) By +er{w; (k=1) -w (k-2)) - (5)

Ab; = (y (k)= Yn (k))w;h, ||X—3C_,-|| (6)
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b, (k)=b, (k-1)+nAb, +a (b, (k-1)-b, (k-2)) (7)

X

Ac; = (y(K)- yn (K))W, blzcl ®
6 (K) =6 (k-1 +7Aq +a(g (k1) -, (k-2)) ©
Substituted into the Spiking pulsesigna to adjust
weight, itimprovestheresponse speed of the network,
themoreitsregulation ability of theneura network is
more stronger, which can be adapted to the situation
whereinitia weightsareun-idedl, a thesametimeleam-
ing speedismuch faster.

ESTABLISHMENT OFTHEYOUTH BAS-
KETBALL PLAYERS PHYSICALFITNESS
AND BASIC TECHNIQUE’S EVALUATION
SYSTEM

Through alargenumber of document literatureand
consulting basketbel| senior experts, this paper findizes
the evaluation indexes of Youth Basketball Players’
physical quality and basic technique, ultimately estab-
lishesathree-tier hierarchica sructure, usesfuzzy evalu-
aion method by constructing judgment matrix of pair-
wise comparison, and determinestheweight of each
layer’sindicators and the combination weights of the
lowest level indicator; theresultsareshownin TABLE
3-7.

TABLE 3 : Comprehensive evaluation system of young
basketball players® physical quality and basic technique

Secondary
layer

First layer index Three-layer index

100mrun C1
5.8m*6 shuttle run C2

Standing long jump C3

Run-up hop touch height
c4

multi-group pitch shuttle
run C5

body precursor C6

90s the rebounding ability
c7

Overdl passand lay-up
bal C8

comprehensive dribble C9

The backdiding defensive
C10

Thecomprehensivelevd evauation modd of young
basketbd playerisshowninTABLE 7.
Through ng the 3 Young Basketbal | Play-

BioTechnology —

Physical qudity
B1

Comprehensive
quality A

Basic technique
B2

TABLE 4: Fuzzy consistent matrix of thefirst layer indexes

A B1 B2 weight
Bl 05 0.6 0.55
B2 0.4 05 0.45

TABLES5: Fuzzy consistent matrix of thesecond layer indexes
(physical quality)

Bl C1 C2 C3 C4 C5 C6 weight
Ci1 05 04 07 04 06 08 0.19
c2 06 05 08 05 07 09 0.22
cC3 03 02 05 02 04 06 0.12
C4 06 05 08 05 07 09 0.22
c5 04 03 06 03 05 07 0.16
c6 02 01 04 01 03 05 0.09

TABLE 6: Fuzzy consistent matrix of thesecond layer indexes
(basictechnique)

B2 c7 C8 C9 C10 weight
Cc7 05 0.2 04 0.6 0.22
C8 0.8 05 0.7 0.9 0.36
C9 0.6 0.3 0.5 0.7 0.26
C10 04 0.1 0.3 05 0.16

TABLE 7 : Comprehensive Evaluation Model of Young
Basketball Player s’ Physical Quality and basic technique

First layer Secondary Three-layer Combination
index layer index weight
100mrun C1 0.1
5.8m*6 shuttle
run C2 0.12
Standing long
: 0.07
Physca jump C3
quality B1 Run-up hop 0.12
touch height C4 ’
multi-group pitch
Comprehensive shuttle run C5 0.09
quality A Csmdy precursor 0.05
90sthe
rebounding 0.1
ability C7
Basic Overall passand 0.6
technique lay-up ball C8 ’
B2 comprehensive 012
dribble C9 ’
The backdiding
defensive C10 0.07

ers, theresults of each person areshownin TABLE
8.

According to theformula, conduct standardized
transformation on each index; theresultsareshownin
TABLES.

According totheresultsin TABLE 9, the positive
idedl solution and negativeided solution are:
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TABLE 8: ThethreeYoung Basketball Player S’ various accomplishments

Team member C1 Cc2 C3 C4 C5 C6 C7 C8 C9 C10
1 12.35 921 268 315 172.54 26.58 12 43.96 12.20 12.38

2 1214 884 289 327 168.32 23.77 10 45.14 13.43 13.54

3 12.28 853 275 340 166.15 22.59 8 46.82 14.18 14.31

TABLE 9: Thenormalized valuesof 3 Young Basketball Player s’ various performances

Team member C1 C2 C3 C4 C5 C6 C7 cs Cc9 C10
1 0.58 0.60 0.56 0.56 0.59 0.63 0.68 0.56 0.53 0.53

2 0.57 0.58 0.60 0.58 0.57 0.56 0.57 0.58 0.58 0.58

3 0.58 0.56 0.57 0.60 0.57 0.54 0.46 0.60 0.62 0.62

Z*(0.58,0.6,0.6,0.6,0.59,0.63,0.68,0.6,0.62,0.62)

Z°(0.57,0.56,0.56,0.56,0.57,0.54,0.46,0.56,0.53,0.53)
Seenfrom TABLE 8, by Fuzzy AHPdeterminethe

combination weights set of each evduationindex isW

=(0.1,0.12, 0.07, 0.12, 0.09, 0.05, 0.1, 0.16, 0.12,
0.07). According to Equations 13 and 14, cdculatethe

weighted Euclidean distancec; of positiveideal solu-

tion and negativeided solution, and useformulal5to
caculatetherdative closeness, theresultsareshownin
TABLE 10.

TABLE 10: Theclosenessand sort of the athletesand the
positiveideal solution

Team member D/ D/ C Sort
1 0.035 0.007 0.17 3
2 0.024 0.025 0.51 2
3 0.014 0.029 0.67 1
10° Perfarmance is 4 96062e-007 , Goal is 0.001
Train
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Figure3: RBF neural network error condition

Thethree men’sbasketball playersare sorted ac-
cordingtothereative closenessreflecting the differ-
encesintheoverdl quality of theathl etes.

Accordingtotheaboveindicatorsandtheir weights,
using SPSS17.0 statistical softwareto build aradial
basisfunction neural network model, themode ’serror
iIsshowninFigure3.

Figure 3 showsthat themodel’serror isvery small
indicating that theeva uation ability of themodd issu-

perior.
CONCLUSIONS

Thisstudy usesfuzzy andytic hierarchy processand
TOPSIS method to establish acomprehensiveevad ua-
tionmode of young basketbd | players’ physicd qudity
and basi c technique, substitutetheindicatorsof three
teenager men basketbd | players’ physical quality and
basi ¢ techniqueinto the model, and obtainsthe com-
prehensiveranking of each athletes. Thefuzzy andytic
hierarchy processin the combined model isused to
determinetheeva uationindex weight. Onthisbasisit
uses Topsis comprehens ve eva uation method to con-
duct comprehensive eval uation on each object to be
eva uated. Thejudgment result ismoreobjectiveand
reasonabl e than thetraditional method. The RBF neu-
ral network model established according to variousin-
dicatorsand their weights, theerror issmall, and the
evaluation performance is superior. The evaluation
model can beused for the evaluation of young basket-
ball players’ physical quality, can aso beextendedto
the evauation of other athletes’ qudity, and has broad
application prospectsand higher application value.
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