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ABSTRACT

Tennis challenges athlete’s endurance and physical quality, make correct
prediction on performance can make good evaluation on atennis player’s
individual development. The paper makes prediction on tennis player’s
sporting performance, firstly establishes normalization model, uses datato
express turn-based tennis performance; secondly establishes grey model,
and makes prediction on data after normalization. To tennis match, the
paper definesfirst round elimination as 1, second round elimination as 2,
the third round elimination as 3, final sixteen as 4, thefinal eight as5, top
four as 6, finals as 7, champion as 8, it gets participating performance
average coefficient, and combines with established data to make
comparative prediction on tennis performance, it definesfeasibility of grey
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PREFACE

Tennisappeared asindoorstennisasearliest, mod-
erntennisformally started in 1873, after that alot of
excdllent tennisplayersa so emerged. Tennisisthesame
asother sportsevents, if it canwell predict ontheevent
and performance, which isagood evaluation onindi-
vidual tennisdevel opment and locd tennis.

Among them, lotsof scholarshave also made ef-
fortsand got achievements, which providesbeneficia
conditionsfor scholarsfromal crdeof society reseerch-
ing, and provides impetus for tennis devel opment.
Forsyth and Schlenkey randomly selected 122 tennis
playersand madeinvestigation, he pointed out that | oser
made fewer effortsaswell asability aspect factor at-
tribute relative to winner, and particularly presented
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female’slosing was mainly attributed to one’s own
causes and denied theimportance of luckiness; QiuYi-
Junintennispsychologicd factor anadysis, shereveded
psychologicd ability intennismatchwasmainfactor to
win the match, to tennis, dueto lack of embodiment
and clarity, researches on complicated psychologica
factorswere even fewer; Wang Fang proposed tennis
players’ specid techniquesfeaturesand evauation sys-
tem, from which hisweight was got by adopting expert
and experiencesaswell as other methods, which had
stronger objectivity; Wang Ni created tennis specid
performanceevd uation mode based on neura network,
and applied multiplelinear regression method to pre-
dict tennis performance, in addition healso provided
correct schemesfor improving tennisplayers’ qualities
levels, YinHang put forward physicd qudity shapeand
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technicd researchesaswell asandysisof different lev-
els’ tennisplayers. Mark and others selected 59 people
astennisobjects, their result showed that different per-
formanceahleteshad no extremdy obviousdifferences,
but most of success peoplewere contributed to stabil-
ity and controllability.

The paper on the basis of previous research re-
aults, it analyzestennisplayers’ performanceinfluence
factors, discussesgrey modd algorithms, grey predic-
tion systemwasfirstly put forward by Chinese Profes-
sor Deng Ju-Longin 1979, and with “grey system” es-
tablishment, it has prompted an immediate and strong
reaction at home and abroad, and rapidly be applied
into agriculture, biology, water conservancy, society,
weather and so on. Regarding apply grey system into
sports, itiswell evaluating on athlete performanceand
shows obvious advantagesin each aspect of sports.

MODEL ESTABLISHMENTS

Tennis has been rapidly devel oped since modern
times, many national peopleareinfatuated withit, and
tennisbasic motionisasFigure 1 show.

Figure 1: Tennisbasic motion

Tofurther andyzetennis, it establishesgrey predic-
tionmodd, itstheory isasfollowing.

Datanormalization

Normdizationisto convert datawith different mag-
nitude orders sizesinto datathat possesses compara-
bility and with samedimens on and samemagnitude or-
der. For datanormalization model ’'smain methods, that
arelinear functionmethod, logarithmic function method,
arc cotangent function method and so on.

Linear function method, to sample datax(n), n=1,
2, ... , N, the sample data after normalization can
adopt three expression methodsthat are respectively
max-min method, mean method and median method.
Max-min method isused to normalize sampledatato

therange|0, 1], mean method isusedto normalizedata
into any range, but maximum vaueand minimumvaue
symbalscannot s multaneoudy change; median method
isused tonormalize sampledatato range|[-1, 1], three
kindsof methodsformulaarerespectively asfollowing
show.

y(K) = (x(k) = min(x(n)))/(max(x(n)) -
min(x(n))),k=212,---,N

_ N
=AY 1o N k=L
X N =
y(k): X(k)_xmid , k=l,2,~-~,N
o (max(x(m) - min(x(n)))
- max(x(n)) er min(x(n)) Ch=12-.-.N

L ogarithmic function method, to sample datax(n),

n=1,2,...... , Nit hasgreat datasize, after normaliza-

tion, the obtained sampledatay(n) is.

y(k) = |OglO(X(k)), K :11 21' " N
Norm method, to sampledatax(n), n=1, 2, ...... ,
N, composed vector ' , after normalization, sample

datay(n) composed vector v it can useformulato
expressas.

T

yzfz L %
[X]. JZx JZx

Different vectors’ length or directionswill bediffer-
ent, to vector, it can adopt 2 norm method to convert
vector into unchanged direction and length as 1 unit
vector.

Grey model establishment

Grey systemismaking researchesonsmall infor-
mation or information’suncertainties, and establishing
grey system by examining partia informationto correct
describe positioninformation.

Assumeevery timeathlete measured performance
istheathl ete ability’srepresentativefaithfulness;, Grey
system GM (1, 1) mode achieves prediction purpose
based on multiplekindsof information.
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Atfirst carry out datatransformation, dueto sub
factor datawith different dimensionsthat have no com-
parability, to ensuremodeling result accuracy, it should
proceed with datatransformation and iminatefactor’s
dimension. Methodisasfollowing:

Ordered sequence: x = (X(2), X(2),--- x(n))
And then call

f(x(k)) = y(k),k=1,2,---n

Itissequence x to sequence y datatransforma-
tion, itsdatatransformation has:initiaization transfor-
mation, mean transformation, percentagetransforma
tion, multipletransformation, normdizationtransforma:
tion, maximum rangetransformation, interval values
transformation and so on. Here adoptsinitialization
transformation:

f (x(K)) = % = y(k),k =12,---nBx() # 0

Thatis f initializationtransformation. Carry out
initialization transformation on matrix A , and adopts
matrix formal transformation.

Andfitting obtained mode istime sequencediffer-

ential equation of first order. Grey systemisestablish-
ing differential equation on discrete se-

map: f :x—> vy,

dx
quence — -+ aX=

dt
By derivative definition, it s
dx . X(t+ At) —x(t)
—=1im
clear: dt a0 At
When At regionisO, At approximately value unit
AX

is1, thenithas: X(t +1) — x(t) = E

Its discrete version is:

% — x(k+1) = x(K) = A (x(k + 1))

AssumeX(© = (x@ (1), X (2) --- X (3)) isnon-
negative sequence, and make onetime accumulating
onx©, it gets generation sequence

st X = (x® (1), x¥ (2) - x¥ (3)), from
whichx” (k) =2, X (), x® (k) + az® (k) = b Smplifies
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andgets: x9 (k) = g — ax® (k—1), fromwhich:
b a

F=Tvoma ““1:05a
1 o) ® |
] =X @)+x7(2) 1
x?(2) 2
0@ |_|-500@+x@) 1
(0)
| X (n) | —%(x(1>(n_1)+x‘l)(n)) 1
Let
[ remee) 1 |
x?(2) i
v-|¥"@| g | 2@ HE) 1
(0)
| XO(n) | —%(x<l>(n_1)+x(1>(n)) 1

Grey prediction model test

According to posterior error test method, it tests
grey predictionmodel asTABLE 1.

Solveone moment interval’stimeresidual S and

original data S, , according to posterior error ratio for-

_S
mula © S

Solve error probability p, according to for-

mula P = P{ £y — €[ < 0-674582} [fromwhich , is
TABLE 1: Precisetest gradetest table
Prediction precise grade P C
Good > 0.9 <0.35
Qualified >0.8 <0.45
Barely >0.7 <05
Unqualified <0.7 =065
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mean value of residual. According to C value and
p vaue, test corresponding precisetest gradetest table.

Tennisperformance solution

Accordingto abovemodd, the paper collectsHenin
(Belgium) performancefrom 2006 to 2008, and makes
prediction.

Define participating performance coefficient: it de-
finesfirst round elimination as 1, second round eimina-
tionas2, thethird round dimination as 3, final sixteen
as4, thefina eight as5, top four as6, finalsas 7, and
championas8.

According to abovedefinition, it makes summary
of Henin performance and gets participating perfor-
mance average coefficient TABLE 2.

By TABLE 2, it can get Henin performancetrend
chart asFigure 2 shows.

Thepaper utilizesMATLAB softwareand getsper-
formancefitting curve Figure 3.

According to Figure3, it getsfuture devel opment
performance is 6.768, 6.7791, 6.7902, 6.8013,
6.8124, 6.8236, 6.8348, 6.846

TABLE 2: Henin (Belgium) perfor mance from 2006 to 2008

Participating Participating

performance Performance
Y Y ear
Average Average
coefficient coefficient
2006.1 6.5 2007.5 75
2006.1 53 2007.6 7.3
2006.2 7.2 2007.6 7.2
2006.3 53 2007.8 5.9
2006.5 26 2007.8 8.3
2006.5 5.7 2007.8 8.3
2006.5 6.3 2007.11 8.3
2006.6 7.4 2007.11 8.3
2006.6 7.4 2007.11 8.3
2006.8 6.8 2008.1 8.3
2006.8 75 2008.1 54
2006.11 6.6 2008.2 74
2007.2 54 2008.2 54
2007.2 75 2008.2 5.2
2007.3 75 2008.3 54
2007.4 6.3 2008.5 31
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Figure3: Fitting performancegraph

CONCLUSIONS

Tennismatch performanceisturn-based, therefore,
the paper establishesdatanormalization model, uses
datato express turn-based tennis performance, sec-
ondly the paper establishes grey prediction model,
meakes prediction on dataafter normalization, and com-
bineswith established datato make comparative pre-
diction onitsfuturedevel opment performanceand check
feasibility of grey prediction performance. Grey pre-
diction systemisgrey system’simportant part. Grey
system has got remarkabl e achievementsin multiple
fields, multipleaspects, it Solvesmultipleimportant prob-
lems. Tofutureexploration, it can makeeffective pre-
diction onfutureinformation, isan effective way that
human race reforms society. But dueto dataimperfec-
tion, it generateslotsof systems. Such asfuzzy math-
ematicsaswell asrough theory, it researchesimperfect
informationindifferent ways.
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