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ABSTRACT

With different duties on the field, the systemsto evaluate aforward and a
guard are also different. In this paper, fuzzy comprehensive evaluation
(FEC) is applied and followed by the second rank factors, the first rank
factors will be decided in advance. Thus, technique, competition
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consciousness, physical quality, and psychological quality are included
in the first rank. According to the prioritization of these four factors, we
can get afuzzy set of the weighting factors. And then we can set up afuzzy
matrix and find out the evaluation interval of the players.
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INTRODUCTION

Withahistory of 100 years, much atention hasbeen
paid to basketball. Till now, aset of strict and formal
rules hastaken shape. And it hasbeen ahigh-ending
gamewith timelimit, spacelimit, speed control, and
control of theball. FIBA AsiaChampionship beganin
1960. Chinatook apart for thefirst timein 1975 and
haswon the championship for 14 times, including two
five-match winning streaksand afour-match winning
streak. With the devel opment of economy, basketball
in Chinahasentered ahigh growth path.

TABLE 1 showsthefreguency of which each con-
tinent has beeninthetop eight of the Olympic basket-
bal|l tournament and the FIBA World Championship be-
tween the year of 1936 and 2010:

Figure1l comesfrom TABLE 1 by Excd:

INTABLE 1and Figurel, it’sobviousthat Europe

TABLE 1: TheFreguency of each continent beinginthetop
eight of the Olympic basketball tour nament and the FIBA
World Championship between1936 and 2010

Event Asa America  Europe Africa
Olympics 5 57 44 0
FIBA 6 59 42 1
Total 11 106 86 1

and America have got most medalsin all the major
games. And compared with some devel oped countries,
AsaandAfricahavereatively lagged behind. Though
havingashareinthefield of Asabasketbal, chinabas-
ketba| hasto keep trying, gather moreexperience, and
learn from other countries’.

THE ESTABLISHMENT OFTHE MODEL

Fuzzy mathematicshas ahistory of 40 years. Al-
thoughit’sanew discipline, it hasarich content of naturd
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Figure1: TheFrequency of each continent beingin thetop eight of the Olympicbasketball tour nament and the FIBA World

Championship between1936 and 2010

sciencesand socia sciences. And evaluationisapro-
cessof human’sthinking, which doesn’t present linearly.

Asakind of important eval uation method, fuzzy
evaluation matrix hasthree steps——weights confir-
mation, establishment of the matrix, and the choice of
operators.

Theoverview of themode of fuzzy evaluation ma-
trix

Thestepsareasfollowing:

To make certainthefactor set U,
Uu=(U, U, Uk)

Tomakecertaintheevauation set Vv
To make certain theeva uation matrix of thefuzzy
mappingfromUtoV:

, T, - I
R= r?l r22 r2n
rml I’m2 rrm
To make certain the weight set,

A=(a,a,, :-,a,) meetingthecondition:

Zn:q =1 a 20
i=1

Eachlineinthefuzzy mapping Rcanreflect thejudg-
ment of thefactorsto thetargets. On the other hand,
each columnin Rcanreflect thejudgment of thefactors
tothetargets.

Zn:r”. =123, m
i=1

B=AR
, fp, - T
(g agna)| 22
ry T T
=(h,b,.by,--+b,)

Thefuzzy hybridinVisequd toevauatiionset B.in
conclusion, thechangingmodd isasfollowing:

AsFigure 2 shows, we can establish thetransfor-
mation function of therank evauation of dl thereevant
factorsafter establishing thechanging modd. Themem-
bership function of evaluation factorsul, u2, u3, u4, us
isshowed below:

0.5(L+ %) u >k

2

uvl (ul) =

0.5(1—%), K, <u <k

0 , u <k,

u >k

i 2

_ Y _k1
0.5(1 K ),

0.5(L+ %) k,<u <k
Uvz(u1) = U —
0.5(1- ﬁ), k, <y <k,

2

0504,

, u
kZ -4 ) k3
0, u >k,
k,—u
U, (u) =40.51-——7>"), k3 <U < k2
kz - k3
05Ty oy <k
. kz —U; ’ ‘

Theevaluation of basketball playersbased on the
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fuzzy evaluation mode Fromthefactorsof TABLE 2, wecangain evalu-

According to Figure3, considering thecompetition 10N St
consciousness, athl etes need good competitioncon- U, = {u,;, U, Uy, Uy, |
sciousnessto beintotal control. Now we establish fac-

. : U, ={U,;,Uy,Uy,U,,, U
torsety ,u=(u, U, U, U,).,inwhich U, represents 2 {21 221 Y231 U4 25}

technique, U, competition consciousness, U sca
g 2 pet 2Py —Alr- R - B=-TA AR

fitness, and U, psychological quality. We can get
TABLE?2. Figure2: Changing model

15m

By
Figure3: Field distribution
TABLE 2: Basketball player evaluation index system

Technique U, Competition consciousness U, Physical fitness Us Psychological quality U,
Stroke 1t Tactics 21 Endurance 3t Concentrated Force 41
Receive Ui Judgment Uz Speed Uz Self-confident Degree Uz
Serve 12 Reaction U2 Strength Uss Personal quality Uss
Volley th Experience Uz Sensitivity Uss

Basic Foot Movements Uss

U. = the rank of theimportance of the four factorsis pre-
o = Uy Uz oo} sented as TABLE 3;
U, ={Uy, Uy, Ugg, Uy, } From TABLE 3 wecan get therank matrix of the

After datacollection and andlysis, thestatisticsof  oUr factors, U1, U2, U3, U4:

s BioTechnology
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TABLE 3: Statisticsof therank of importance of thefour
factors

Number Number Number Number

1 2 3 4
Competition Consciousness U, 2 7 4 0
Skill U, 7 18 8 0
Psychological Quality Us 0 9 13 12
3 0 9 21

U
Physical Fitness 4

From number 1 tonumber 2wecanget theweighted
vector:
B={B. 5. B B} ={04,030.2,0.1
ul‘k =U, B
U,=12,U;=97,U,=6,U,=5

Inthis paper, weapply the process of normaliza-
tion:
U; =0.35,U, =03, U; =02, U, =0.15

ad

A=(035 03 02 0.5)

Based on basketball performance, we can get the
membership degreeof evaluation. TABLE 4 showsit:
Weget the conclusion of TABLE 5, according to
theevauation of oneof thebasketball players’ indexes:
Based onthemode above, weget the monol ayer
index of weight factor fuzzy set:
U; ={U,,,U;,,U;3.U,,, U5 }={0.250.250.20.150.15)

Uj ={U,0,U,,,U .U, }={0.540.10.24 0.14)
U; = {Uq,U UgsUg, )= {0.40.30.10.2)
U; ={U 0 UU0}={0.30.40.3)
%Ibgecéno/oyy C—

TABLE 4: Member ship degree of evaluation

Scor e enactment interval
0-60 60-80 80-90 90-100

evaluation method

perfect 0 0 0.05 0.95
good 0 0.05 0.9 0.05
general 005 09 0.05 0
poor 095 0.05 0 0

According to the combination of TABLE 5 and
TABLE 4, we get the evaluation set including: tech-
nique, competition consciousness, physical quaity, psy-
chologicdl diathess

0 0 005 095
0 0 005 095
~ U,=|0 005 095 005
Technique |5 005 095 005
0 005 095 005
0 0 005 095
L0 0 o005 oss
Competitionconsciousness > |0 0 005 0.95
0 005 09 005
0 0 005 095

U< 0 005 09 005
Physca qudity * | o 005 09 005
005 09 005 O

0O 0O 005 09
choloaical dial.mgsu‘t: 0 005 09 005
A o 0 005 09 005
B=AR
Afternormalizing B , weget fuzzy set matrix:

B) (007 027 013 053
5_|B|_| 0 01 04 o5
B,| [008 046 038 0.08
B,) 014 02 03 036

And the comprehensive evaluation
vduez=U"-B=(0.15 026 0.29 0.36)

Onthebasisof thelogico.36>0.29> 0.26 > 0.15, that
basketball player gainstheexcdlent score, and accord-
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TABLE 5: Theevaluation of every basketball players’in-
dexes

Every index Evaluation Every index Evaluation
Stroke U4 Perfect Endurance Uy, Perfect
ReceiveU,, Perfect Speed Uy, Good
ServeU, General Strength Ug, Good
Volley U, General Sensitivity Us, General
Basic Foot Movement Concentrated

General Good

Us Force Uy,

Self-confident
TacticsU,, Perfect Perfect

DegreeU,,
Judgment U, Perfect Personal quality U,; ~ General
Reaction U,, Perfect
Experience U, Good

ing to fuzzy set, the scoreisbetween 90 and 100.
CONCLUSION

Withfuzzy comprehensiveevduation, firs wemust
make certain of therank 1 of every of effectivefactors.
Andthentherank 2 onthebaseof it. Inthispaper, the
rank 1 of every of effectivefactorsaretechnique, com-
petition consciousness, physica qudity, psychological
diathess.

Onthedifferent importance of thefour factors, we
can get thefuzzy set of theweight factors, build up the

fuzzy set matrix, and get theplayers’ evaluationinter-
val. And what’s more, we can get the players’ inte-
grated assessment val ue about technique, competition
consciousness, physica qudity, psychologica diathesis
accordingto theanalysisby the coach. Finally, wecan
know that the score of that player is between 90 and
100.
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