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ABSTRACT

To correctly predict the scores of athletesisto make abest forecast on the
future development of athletes; in general, based on the historical
performance of an athlete, the results can be predicted. Especially inlarge
athletic competition, it isparticularly important to choosethe correct athletes.
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In this paper, it uses the gray model to predict sports results, takes the
javelin athlete’s performance as an example to predict the athletes’
performance of this class, drawstrend chartsfor the athletes, and conducts
error analysis. And it usesthe performance of hammer throw and men’s 100
m to promote the gray prediction system, the obtained data has good
predictability, and the error is low, which is applied to the performance

predictions of most sports.

INTRODUCTION

Being ableto effectively predict thefutureinforma-
tion isan effective way to transform human society.
However, duetotheincompleteness of thedata, it gen-
eratesalot of uncertainties. Fuzzy mathematicsand
rough theory studiestheincompleteinformation from
different aspects. In 1979, Chinese Professor Deng
Julong first proposed the “gray model”, which also
marked the establishment of thegray system. With the
establishment of the“‘gray system”, it hasaroused strong
repercussionsat homeand abroad, andisquickly ap-
plied to agriculture, biology, water, sociad and westher.

The Olympic Gameistheworld’smajor sporting
event, aso ahigh level sport of high comprehensive-
ness, inthe Olympic Games and other mgjor competi-
tions, whether the achievements of theteamisgood or
bad isthe only measuring standard. In thispaper, it es-
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tablishesamathematica modd taking javelin sport as
anexample, conductsprediction and anaysisof results,
and givestheoveral trend of its past, present, and fu-
ture. The sport score forecasting based on gray pre-
diction system playsavitd roleinthe management of

sports.

MODELING

Gray systemisto study the uncertain of the small
information or theinformeation; by the cons deration of
someinformation, it createsasystem model and cor-
rectly describesthelocationinformation.

M odel assumption

(1) Assumingthat everytimethemeasured performance
of athletesisthereal investigation of the athlete’s
ability;
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(2) Assumingthat thedatahaseffectivedigits;
(3) Assuming the sport event that themodel useshas
good associativity withthemoded.
Gray system modeling
Grey System GM (1, 1) modd isthe dynamic pro-
cessthat fitsthetime sequenceof thisdataby differen-
tial equations to approximate the above time series
basaed ontheintegratedinformation of many factorsgiven
inthe system, and then extrapol atesto reach the pre-
diction purposes. Thisobtained fitting model isafirst-
order differentia equation of time series. Gray system
istoestablishadifferentia equation of thediscrete se-
quence:
O, o
dt
Fromthedefinitionof thederivative:
d_x= lim X(t + At) — x(t)
dt At—0 At
Whentheat isvery small and takethegpproximateunit
1, thenwehave:

X(t+1)—x(t) =%

ltsdiscreteversionis:

% = x(k +1) = x(K) = A (x(k + 1))

Let the non-negative
quencesX©) = (x“’) D, x?(2)---x© (3)) dooneac-
cumulation on x (@, get thegenerated sequenceas.

Se-

X 0 =(x®@),x02)---x?(3))
Where

k
X(l)(k)=zx(i), xOK)+az®(k)=b
i=0
Itissmplifiedas.
X(0) (k)=B—(lX(l) (k —l)
Where
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Test of thegray prediction model

According to the posterior error test, test thegray
prediction method, asshownin TABLE 1.

Solvingthetimeresiduals S andtheorigind data

S withinatimeinterva, according totheratioformula
of theposterior error:

S

S,
Solving theerror probability p , accordingto the

TABLE 1: Rank test of theaccuracy test

Forecast accuracy class P C
Good >0.9 <0.35
Qualified >0.8 <0.45
Reluctant >0.7 <05
unqualified <07 >0.65

TABLE 2: Thejavelin resultsof thisathletein 2004-2007

Year / results

Achievement(m)

The average score (m)

2004 86.5, 84.12 85.31
2005 85.18, 86.13, 85.29, 85.44, 84.13, 84.44 85.26
2006 89.50, 89.78, 90.13, 84.98, 85.18, 87.43, 86.97, 90.34, 90.59 88.37
2007 89.51, 88.36, 86.14, 86.28, 87.79, 80.71, 89.49, 86.39 86.83
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formula

=

Parameter ;; isthemeanvaueof theresidud error.

0) _
En —€

< 0.674582}

Depending on thevalueC and thevaluep , test the
rank test table corresponding to the accuracy test.

Thesportsresultsprediction under grey predic-
tion mode

Inthispaper, it usesgray prediction method to pre-
dict thejaveinresultsover years, obtainthejaveinre-
sultsof Norwegianjavelin thrower Andreas Tuoxierde,
asshownin TABLE2.

According to the javelin result of thisathletein

TABLE 3: Thejavelin resultsof thisathletein 2008-2009

Year / results Achievement (m) The average score (m)

2008
2009

87.73, .85.19, 87.59, 90.57 87.778

89.50 89.50

TABLE 4: Comparison of thepredicted resultsand theactual
results

2004-2007 in TABLE 2, predict thejavelinresultin
2008-2009, obtainthe TABLE 3.

Based on theabove model, predict thedatato ob-
tantheTABLEA4.

Accordingtotheresultsin TABLE 4, obtainthe
Figure 1l and Figure2 by Excdl.

Figure 1 isthefold line of the actual valuesand
predictedvalues for thisathletein 2004-2009, by the
intensity of thetwo lines, the actual valuesand pre-
dictedvalues cancombinewd | andfitwell; figure2
istheerror ratelinechart of the predicted vaueand the
actual value; ascan be seenin Figure 2 theerror rate
gradually decreasesover time, indicating that the pre-
dictioniseffective.

MODEL PROMOTION

Inthispaper, it predictstheresultsof javelin based
ongray forecasting system, promotesthemode to other
sports; under normd circumstances, theresultsfor sev-
erd yearswill beobtained, thenthefuture performance
can bepredicted. TABLE 5isthecompetition results
of Hammer thrower Bi Zhong over theyearsbased on

For ecast Actual theabove model, asshownin TABLES.

Year fresuts o (M) results(m) Error rate Based ontheabove mode, thispaper predictsthe
2004 85.3100 85.31 0 men’s 100 m performancein 1976 Olympic Games,
2005 86,0426 85.26 0.918% and getsthe r_el gtive error, asshownin TABLEG.
2006 86.6171 88.57 — Thepredictionerror va_i uefor thescore of hammer
2007 87.5986 86.83 0.885% thrower ar_1d men’s 100 misvery smal_l by_thetabl eb.

Theestablished grey prediction mode inthispaper has
2008 88.3872 87.78 0.692% good predictability, and it usesthe performance pre-
2009 89.1828 89.50 0.354% dictionsof avariety of sports.
TABLES5: Thecompetition resultsof Hammer thrower Bi Zhongover theyears
Grey Model Neural Network Model
Years The actual data - - - -
Predicted data Relative error Predicted data Relativeerror

89 77.04
90 75.75 74.99 0.34%
91 74.76 74.60 0.08%
92 74.27 74.20 0.28%
93 73.18 73.81 0.86%
94 73.34 73.52 0.026%
95 71.86 73.03 1.63%
96 73.88 72.64 1.68%
97 73.88 72.26 0.39% 73.65 2.32%
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Figurel: Thetrend of forecasting resultsand actual results
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Figure2: Error analysisfigure

TABLE 6: The performance prediction of men’s100 min 1976 Olympic Games

Years Theactual value/s Absolutevalue /s Absoluteerror /% Relative error/%
1952 10.04 10.04 0 0
1956 10.05 10.011 0.04 0.4
1960 10.02 10.025 0.001 0.1
1964 10.00 10.032 0.032 0.32
1968 9.95 10.045 0.093 0.93
1972 10.14 10.051 0.094 0.85
1976 10.06 10.068 0.005 0.5
ror test, the obtained model hashigh precision and good
CONCLUSIONS predictability. By predicting the performance of ham-

Gray prediction systemisanimportant part of gray
system. Gray system has made asignificant achieve-
ment in many fields and many aspects, solves many
important issues, and gainswide gpplicationin agricul -
ture, biology, water conservancy, society and meteo-
rology; Theresearch and improvementsof many well-
known scholarsimprovethe prediction accuracy and
reduceerrorsto apply it to al aspectsof society.

Thispaper establishesthe gray prediction system
for javdin athletic performance, and after posterior er-

mer throw and men’s 100 m, it obtainsthat the model
appliesto most of the sportsachievements prediction.
It hasasignificant effect on the scoresof individuals.
However, for the gray prediction system, it should be
noted that the newspaper should havelong enoughvdid
digitsto better reducetheerror.
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