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ABSTRACT

Basketball is a kind of flexible sports which need the interaction among
teammates, Teamwork is essential, but individual basketball technique is
the most important thing, especially the ability of basketball guard. In this
paper, the basketball guard offensive ability is evaluated on the basis of
fuzzy evaluation system; in addition, evaluation index is established based
on expert interviews. By alot of experience, factors of influencing on the
basketball guard offensive ability are weighted, and the eval uation model
on the basketball guard movement mobilization ability is obtained and
achieved so that the weight of each index is calculated. As a result,
evaluation value of abasketball guard player’s comprehensive ability can
be worked out currently. Thus, more accurate theoretical basis can be
provided for material and the related training of basketball guard in
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basketball sports.

INTRODUCTION

In recent years, as the NBA is popular with the
basketba | sportsloversworldwide, thebasketbal skills
and team strategiesarerapidly devel oping afterwards.
Defender’s ability has been attracting moreand more
attention; guard not only playsanimportant rolein or-
ganizing teamsand coordinating games, but also had
strong ability inthedefense, whoisusudly thekey scorer
in abasketball team. But what kind of defender isa
good player?, becausethereare many relevant evalua-
tionfactors, including not only technol ogy such asdrib-
blingthebal, passingtheball, breaking through, aso
observation, aertness, tacticsin mentality, and even
physical and psychological elementsetc.. So, thees-
tablishment of acomprehensiveeva uation onindividud

© 2014 Trade Sciencelnc. - INDIA

ability of abasketball guard isthe new requirement for
basketba | guard ability inthe new historical period.

FUZZYANALYTICHIERARCHY PROCESS
(FUZZYAHP)

Themathematicsanalysis of study and processon
fuzzy phenomenon by mathematical methodsiscalled
fuzzy analytic hierarchy process. Nowadays, Applica
tion of fuzzy analytic hierarchy processhasappliedin
variousfiedsof socd science, which fully demondrates
itsstrong vitality and penetration. Thismode performs
the comprehensive consideration and research on the
premiseof variousfactorsto achievemorereasonable
eva uation effects, soweusefuzzy AHPto andyzeand
eval uate basketball goodsindustry, for which the con-
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crete methods and stepsareasfollows:

First of al, the evaluation object should be deter-
mined, whichisbythey factorsinfluencingsinglevari-
ables, anditsthefactorssetis o , whichisdefined as:

a=(0; 0,0, ", 0) (@]
Andset:
a; (' =1a2131"' vy) (2)

Becausetheweight of each variableisnot thesame,
therefore, theinfluencing degreeisnot thesameinterms
of the determined evaluation grade. We assume that

theweght distributionis a,, and:

b, =(byb,,bg, b)) ©)
What’smore,
b,(i=123,,y) 4

Istheweight value of formula 2, accordingto el-
ementary knowledge, it is known that b >0 and

2ot

If each factor by contains n sub factors, and the
factorssetis
o = (002,03, Q) ©)
Then, the correspondingweight vaueis:.
b; = (b; 1 b; 2,b; 3,---b; y) (6)

Asfortheweight value b of «; ; , it canbeknown

g

from commonsincethat by ; > 0 and 2-h,, =1
=

Thustheevauatedindex satsis:

9=1(9,92.93."",9s) ™
The corresponding eva uation object can bedivided
into s differentlevels, here, welet g, 9,,9;5,°-+, 9, be
thequality eva uation degreesfrom hightolow, such as
“excdlent”, “good”,” quaified”, and” failed” etc.
By Thematrix composition calculation, evauation
resultsof the corresponding volleybal players’ perfor-

mancecan beobtained, that is:

c=b#r=(b;b,,bg, b, )*(ry, 1,5, 1)

=(Cy,C5,C3,-++,by) ®

Accordingto fuzzy setsc, we can use Maximum
rating method to get adetermined eval uation ranks.
Hi=tH} (9)
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Then, therank of final H, evauaionresultis k0

COMPREHENSIVE EVALUATIONSONTHE
BASKETBALL GUARD PLAYER’SABILITY

Accordingtothecharacteristicsof basketbal guard
‘sability and comprehens ve eva uation modeof fuzzy
mathematics, multiplefactorsinthiscondition are con-
sidered, what’smore, inorder to achievethegoal leve,
factors set and evaluation set are established, and the
evaluationindex systemisbuilt, whichincludesthe5
levelssuch as” excdlent”, “good”, “qudified”,” failed”,
therefore, thecorresponding setis
Ve {excellent, good, medium, qulified, failed}

={v1,v2,v3,v4, Vs} (10)

Welet r; bethepossibledegreeof comment among

the j factor

First, andyzethe application hierarchy for the bas-
ketbd| guard’sability, and build hierarchy of gods, build
hierarchy of criterion, whoserelationsisshowninfol-
lowing TABLE 1:

Based on thisprogrammed, webuilt aanalytic hi-
erarchy structurefigureto andyzefurther thewholepro-
cessof hierarchica structurefor offenseability of bas-
ketball guard, whichisshown asFigurel:

CONSISTENCY CHECKING

Consistency checking algorithm design

Dueto the complexity of theobjectiveworld and
thediversity of people’scongniition, the & ® @, = &,
isnot rigorously achieved during the process of con-

structing thejudgment matrix, so, when weight vector
iscalculated under single criteria, Cons stency check-

ing must be performed again, takingthematrix R for
example, algorithm designisasshown below:

Step-1: obtainthevectord = (a,,a,,a,,a, ) andthe
vector W = (W, W,, W, W, );

Step-2: thelargest eigenvalue of matrix R isob-

tained as/,,,, whose cal cul ation method isasshownin
thefollowingformula:
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BaSketball Guard offensive capability

w w - o w = o Q
g 8 g z B 5 g g
Z B i £ = 5 8
= i = E
Any evaluation of Basketball Guard
Figurel: Analytichierarchy structurechart
TABLE 1: Low hierarchical structuretable
hierar chy of goal hierarchy of rule hierarchy of measure

Basketball skill B,
the Percentage of Basket Hits B,
tactical awareness B,
offense ability of a certain basketball guard
observation ability B,
offense ability of basketball guard A
Competing experience B,
physical fitness By,

psychological quality B,

Self-confidence Bg

Step-3: Caculation of consistency index C| , such

Wy
Ao =B0W=(a, 2, 2, a,) _ Ave =N A 8
Tl asthecalculation methodCl = - _2
Wa n-1 7 7
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Init, nrepresentsthe number of criteria, namely,
the number of factors, so, asfor thematrix R , n=8is

reasonable
Step-4: caculatethe consistency ratioCR, and its

Cl
cdculatingmethodsisCR=ﬁ.
In view of the
trix o, A®__ =4.073,Rl =0.9

judgment  ma-

DI = M =0.24
_ 2L 09 _gop7<01
R 0.90

Eigenvector is used to substitute weight vector,
whichindicates A thatisindegreeof inconsistencein
theallowablerange.

The establishment of fuzzy consistent judgment
matrix

Welet r; bequalitative sequencescaleof theim-
portance, and itsval ue be between 0, 0.5, and 1, then,
binary contrast iscarried out betweentheindex B, and

theindex B; twoyuan, thesettingisjust binary contrast
principle ontheimportance of theindex

If B =B;,thenr;=r;=05;

If B <B,,thenr;=1;r;=0;

; ji
If B;>B ,then r;=0;r;=1,
First, astothecriterionC, , binary contrast qualitar

tive permutation matrix of itscorresponding 8 indexes
containedis.

1 0 05 1 05 1
0505 1 1 1 1

1 1 05 1 1 1
"“lo o o 05 05 05
O 0 0 1 05 1
O 0 0 0 0 05

According to thismatrix, ask each index weight
vaue

BioTechnology —

1 0 05 1 05 1]
05 05 1 1 1 1

1 1 05 1 1 1
"“lo 0 o0 05 05 05
O 0 0 1 05 1
o0 0 0 0o o0 05

Whichiscombined withtheaffiliation, vector form
of relativemembership degreeislisted considering cri-

teriaB, asfollows:

n,=(0.710.7 0.36 0.36 0.09)
After normdization, itis
n,=(0.220.310.220.11 0.11 0.03)

Second, thecriterion B,:

- 05 1
27l o 05
17,0=(10.33)
after normalization, itis

n,=(0.75 0.25)

Third. Under rel ative case of thegiventarget hier-
archy A for thecriterion hierarchy B, formal matrix of
binary contrast orderly consistency judgment isshown
likethis

o_[os 1
"o o5
n =(10.33)

after normdization, itis:

n =(0.750.25)

Fourth, according to thethree cal cul ationindexes,
theweight ; of god hierarchy can beobtained asfol-
lows’

By =m*my(ifi=1j=123456;ifi=2]=12) (11)
Calculation for comprehensivesequencevector of
weight

First of dl, theweight vector of judgment matrix is
caculated, whichisgiven by al experts. According to
thegivenjudgment matrix: Bk = (ak; ) .., andthesteps
above, theweight vector can beestablished asfollows:

Hn Tudian Jounual
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Yk = {Ykl'YKZ’Ykg’l' "!Ykn} (k =:L 2’.. 'X)
Here, k represents one of the experts, x repre-

sentsthetotal number of experts, | indicatesanindex

from atarget hierarchy, n and actsastheindex num-
ber of atarget hierarchy.

Thirdly, cal culate geometric average of theweight
vector, according tothefollowing formula

Y :\/YflefzxkafS

(12
Init, W'j isthe geometric average value of the
weight value endowed by x expertson aindex of a
target hierarchy. Normdized, according to theformula

\Bi
DY

j=1

Informula(13), geometric averageva uesare nor-
malized, theprocessed weight valuesisshownby Y'j
anditistheweight valueof index | inatarget hierarchy,

sotheweight of Y'j isobtained, thereby total hierar-

chy permutation table of the hierarchy isobtained as
showninTABLE 2

TABLE 2: Total hierarchy permutation table

Y =

J

(13)

index Index weight
B, 0.23

B, 0.10

B, 0.09

B 0.04

B 0.15

B, 0.17

B, 0.15

B 0.06
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Through TABLE 2 above, we can get offense abil-
ity of basketball guard; larger weightsintotal hierarchy
permutation arein sequenceof basketball skills, phys-
ca quality, psychologica qudity, field experience. That
is, offensiveahility of abasketba | guard mainly depends
on these four items, therefore, the index should be
strengthened in thedefender sdectionand training.

The establishment of comprehensive evaluation
model

After calculating each index weightsthrough the
fuzzy hierarchy problem, according to experts’ scoring
andthecomprehendveevduaionontheoffensveahility
of basketball guard targeting at determined weights

8
evauation functionisshownasfollows. Y = D W, By
i=1

Amongit, B indicatesthe evaluation value of the
evaluationindex of basketbal guard players, w indi-
catesanindex weight

CONCLUSIONS

Inthispaper, fuzzy AHPmethod wasgpplied tothe
defense ability of basketbal | guard by which themath-
ematica mode was built based on combining the sub-
jective evaluation and objectivetechnical index, the
wel ght problem on eachindexin basketbal | guard play-
erswassolved scientifically and reasonably, which will
provide asimple way for the University Basketball
Sportsteam selection, meanwhile, provide objective
measuresfor eval uating abasketba | defender athlete’s
skill objectively and reasonably so asto get rid of the
subjective eva uation only given by thejudgesand the
referees.

Thereisdifferencein each index ability of thedif-
ferent athletes’ basketball guard ability. Comparingit
with thesizeof weight of index can provide certain ba-
sisfor thecoaches’ training to athl etes, for example, it
ishighlighted to training basketball skills, physical qual-
ity, psychologicd quality, game experiencesoastoim-
provetheability of basketball guard player’srapidly6.
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