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ABSTRACT

For shot exercise, training items have a variety of types. Combines with
grey system theory, it analyzes shot putter physical training each training
item, with an aim to reasonabl e arrange training items, reduce unnecessary
training items, further optimizetraining items. By analyzing excellent shot

KEYWORDS

Shot technique;
Grey correlation degree;
Physical training;
Matlab.

putters physical abilities datain 2004 to 2008, making research on each
training item and shot total result relationship by utilizing grey correlation
degree, using Matlab programs so as to get each physical ability training
item and shot total result correlation degree, it is clear that shot putters
performance maximum influences eight training items are full squat, 3kg
glide, power clean, 4kg on site, clean& jerk, standing longjump, 30m take-

off, 100m performance.

INTRODUCTION

Shot isoneof athleticsthrowing events, with sports
undertekings devel opment, athletes’ competitionisaso
moreand morefiercely; scientific reasonable physica
training way isimportant guarantee to improve shot
putters’ performance. Chineseshot undertakingsstarted
late, itsdevel oping wasrel ative slow. Though recent
ten years, investment in sports shot event building has
been enlarged, and achieved certain progress, itisstill
far frominternationa developedlevd. Chinanationd
gamemen athletesaveragelevel is19.50m, compared
toworld averagelevel 20.50m, it still haslarger gap.
Topropel to Chinashot level progress, utilizegrey sys-
temtheory finding out each physicd trainingitemto shot
total result influence degree. With anaimto optimize
shot physical training items, reasonable allocate each
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physcd trainingitem.

For shot physicd training, lotsof scholarshavemade
large quantitiesresearches, fromwhich Yan Hai-Feng
madethree dimens ond kinematics parametersanaly-
s sof Chineseexcellent men shot putters’ back forward
glide shot put technique, he proposed lots of effective
improvement suggestionson technica motions. Hepro-
vided shot putters’ left knee swinging speed maximum
value and body gravity center speed maximum value
remarkabl erel ation expression, and shot speed maxi-
mum val ue remarkabl erelation expression, which ef-
fectiveprovesglide phaseleft leg swinging affectsbody
gravity center speed. Inthearticle“Discussshot putter
special physica training”, professor Yang Hong-Wel
clearly mentioned shot put istypical speed, strength
exerciseevent. Yang Hong-Wel inthearticle“Discuss
shot putter specid physica training”, hepointed out that
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shot putistypica speed, strength exerciseevent, from
which theoretical quality isshot putter most important
physica quality, of courseisaso eachitem body qual-
ity basis. To achievethe purposeof increasing muscle
strength, it should follow scientifictraining principles;
implement scientific, systematical trainingtoredizethe
purpose. J Ming made research on Chinesmen excel-
lent shot putters’ training ways coll ocation arrangemernt,
to sports apparatus, he proposed requirements and
pointed out light gpparatustraining mainly used to im-
prove specia speed ability aspect, heavy apparatus
training was used to devel op specid strength ability as-
pect, but thetwo improvement degreesweredifferent,
theformer waslarger than thelatter; maximum power
method i sathl ete sel ecting best wei ght gpparatus com-
mon method, when throwing agroup of heavy appara-
tus, throwing shouldfollow therulefrom light to heavy;
when throwing agroup of light apparatus, throwing
shouldfollow therulefrom heavy tolight.

Apply grey system theory, makeresearch from shot
puttersphysicd training perspective, establish grey cor-
relation degree model, carry out grey correlation de-
greeanalysis of oneathlete data, find out the athlete
each physicd trainingitem and shot total result correla
tion degree, and further optimizeitsphysical training
plan. After that, promote the model to all shot putters
even other sports events, which make contributionsto
Chinese shot undertakingsand sports progress.

SHOT PHYSICAL TRAININGANALYS'S
BASED ON GREY SYSTEM THEORY

Objectiveworldischanging, everything, every fac-
tor aremutudly related to each other and mutually re-
strict each other, and construct one entity, iscalled as

system. Many practical problemsinthesystem, their
features, structure, parameters, distinguishing criterion
and othershaven’t fully understood by people, there-
foreresearcherscannot clearly research their internal
mechanism like solving screen problems, only accord-
ing to deduction, logic conclus onsand other methods
to construct rel ative mathematical model, inthisway,
system that handleswith unknown or not fully known
information hereiscalled grey system.

Grey system theory proposesakind of new analy-
ssmethod—corrdation degreeand ysismethod, adopts
grey correlation degreeandysis, it anadyzes shot each
physical training item and shot performancerelation-
ship. Define each factor to shot performance correla-
tion degreethat is shot performanceinfluence ability
relative sizes, so that find out shot performancelarger
influences some physical training items, targeted
strengthenthesetrainingitems’ traininginfuture physi-
cd training.

Grey system theory is deduced according to ob-
jective system brand new understanding, thoughin de-
duction, somesystematicd informationisnot sufficient,
isunknown or not fully known, assystem it similarly
possessesther specified functionsand orders, only their
internal ruleshaven’t been found and displayed their
reserved property. Whilemany random, disorderedin-
terferenceinformation or unorganized dataseriesfrom
them, from the perspective of grey theory view, itis
thought theseinformationisdtill vaid notinvain. Tothe
paper, shot physicd training hasvarietiesof items, roughly
itindudesabove20items, eachtrainingitem hasdiffer-
ent impactson shot performance, every physicd train-
ingitemand shot total result relationshipisasFigure 1
show.

InFigurel, W representsshot total resultir, - -1,

Figurel: Physical training itemsand shot result r elationship diagram
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represents shot each physical trainingitem, £ repre-
sentseach physica training itemsand shot total result
correlation degree.

By tracking survey on onemaster-level woman shot
putter, it getsher every year best result and 16 items’
specid qudity and physica qudity timeseriesinforma:
tion from 2004 to 2008 asTABLE 1 show.

Tableldatahandling

To guarantee established model accuracy and sys-
temandysisrdiability, firstly maketransformation and
handlingwith collected origina data, then further eimi-
nate dimension by new data, sothat |et datahave com-
parability after handling.

Givenithasseries x = (x(1), X(2),---, x(n))

TABLE 1: Eachitem sportsper for mance (onemaster -level woman shot putter)

2004 2005 2006 2007 2008
Shot special performance X, 13.6 14.01 14.54 15.64 15.96
4kg forward cast X; 115 13 15.15 153 15.02
4kg back cast X, 13.76 16.36 16.9 16.56 17.3
4kg on site Xq 12.41 12.7 13.96 14.04 13.46
Standing long jump X, 2.48 2.49 2.56 2.64 2.59
Power clean Xg 85 85 90 100 105
Clean & jerk Xg 55 65 75 80 80
Bench press X; 65 70 75 85 90
3kg forward cast Xg 12.8 15.3 16.24 16.4 17.05
3kg back cast X, 15.3 184 18.75 17.95 19.3
3kg on site X, 12.7 145 14.66 15.88 15.7
3kg glide X;; 14.78 15.54 16.03 16.87 17.82
Standing triple jump X;, 7.64 7.65 7.76 7.54 7.7
Full squat X, 120 125 130 140 140
Clean jerk X, 80 85 90 90 95
30 meters starting X;5 4"2 4"25 4"1 4"06 3"99
100 meters X5 13"1 13"42 12"85 12"72 12"56
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Then call
f(x(k)) = y(k),k=12,---n is seriesx to seriesy
datatransformation.

When:

f(x(k»=%=y(k),x(1)¢o o

Itiscaled f isinitid valuetransformation.
When:

map: f :x—>vy,

k o 1g
xi) =28 =y x =23 x0 ®
k=1
Itiscalled f isaveragevaluetransformation.
When:

Xk
f(x(k))= maxx(k) y(k) &)
k
Itiscalled f ispercentagetransformation.
When
—_xk) _ i
f(x(k)) = min x(K) =y(k),minx(k) =0 4)
k
Itiscdled f istimestransformation.
When
x(k)
f(x(k))= X =y(k) 5)

Fromwhich x, issomevaluethat above Oyit is

cdled f isnormdization transformation.
When:

x(k)=min x(k)

f(x(k)) = =y(k) ©

k
max x(k)
k
Itiscaled f israngemaximumvauetransforma:
tion.
When:
x(k) —min x(k)

_ k
f(x(k)) = max x(k) = min x(k)

=y(k) @

Itiscdled f isinterva vauetransformation.

Corréation analysis
Select TABLE 1 reference series:
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Xo = oK)k =12,++,n}= (X0(2),X0(2),+++, Xo())
Amongthem, k representstime. Assumethat it

hasm piecesof comparison series:

xi = {6 0Ok =120 = (X (D, % (2, %, (N),i =1,2,---m
Thenitcals

min min|x (t) = X5 ()| + pmin minfxo (t) = x(t)|
S t

& (k)= ‘Xo(k)—xi(k)""pmin mlin\xo(t)—xs(t)‘ ®

Thatis x; toX, inthe k. moment correl ation coeffi-
cient, fromwhich p €[0,]] isresolution coefficient. It

(8)

minmin|x,(t) - X, (t)] arerespectively two-level mini-

mum difference and two-level maximum difference.
Generdly speskingithebigger resolution coefficient p
IS, thebigger resol ution ratio would beythesmaller p
is, thesmaller resol ution ratio would be.

For describing comparison series and reference
seriescorre ation degree problemsat sometime, above
proposed correlation coefficient isanimportant indica:
tor to describe, but dueto informationistoo scattering,
itisrelativedifficult when comparing, based on above
consideration, it can put forward:

calls formula msinrqin|xo(t)—xs(t)|,

1 n
=Y & K) ©)

k=1
Thatisseriesx; to referenceseriesx, correlation

degree. Itisclear that correlation degreeisan average
value, itisevery time correl ation coefficient concen-
tratereflection, it can concentrate excess ve scattering
dataand information to process and handle. Making
use of correl ation degree the concept, we canimple-
ment factor anaysisof each problem.

According to abovetheory, beforeusing formula(8)
and formula(9) to cal culate correl ation degree, firstly
initial processdatain TABLE 1, dueto TABLE 1 dif-
ferent serieshavedifferent dimensions, whilecd cul at-
ing correl ation coefficient, it requiresdimensionsshould
besame. Therefore, firgtly carry out dimensionlesspro-
cesswithTABLE 1 data Concretetransformation for
givenTABLE 1dataisasfollowing.

Givenseriesx = (x(1), x(2),---, x(n)), itiscaled:
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X1 x(@)
Thatisorigind series x initidized series.
Inthisway, makeinitial processwithTABLE 1’s
17 series. For theformer 15 series, with timeincreas-
ing, vauesincreas ng meanssportsleve progress, while
tothelater 2 series, with timeincreasing, val ue (sec-
onds) isdecreas ng meanssportsleve progress. There-

fore, whenmeakinginitial processwith seriesx,;and X,
adopt followingformula:

L0 X @
%2 %(3) x@ % (5)

(10)

According to problemsrequirements, naturally se-
lect shot putters special performanceasreference se-
ries, input TABLE 1 each seriesinitialized seriesinto
formula(1) and (2), by Matlab, programming accord-
ingto above stepsitiseasier to work out each physical
training itemto shot performance correl ation degreeas
following TABLE 2 show.

Accordingto TABLE 2, it canget Figure 2.

TABLE 2: Correlation degreecalculation result

=1 @ [V I

o o o o o o o o o
8

Q2 K [ W e
I

rp, f, 3 T, Tg fg T, Tg
0588 0663 0854 0776 0866 0502 0657 0582

X (1) x; (D}i ~15.16 a frg Tio Fyy  Tip Tz T Fis T
0683 0696 089 0705 0933 0847 0745 0762

|
] i e

5] 7

1 2 3 | 5

-] 10 11 12 13 14 15 16

Figure2: Every physical trainingitem correlation degree

InFigure 2, subscript 1~16 arerespectively corre-
sponding to TABLE2r, ~ 1. From Figure 2, it can
clearly find every physical training itemto shot perfor-
mance correlation degree scale. Itiseasily known that
shot specid performanceinfluencetop eight main fac-
torsare successively asfull squat, 3kg glide; power
clean, 4kgonsite, clean & jerk, standing long jump,
30mtake-off, 100m performance. Therefore, intrain-
ing it should put emphasi s considering on these eight
indicatorstrainingarrangement. Sothat canreduceblind
training andimprovetraining result.

CONCLUSIONS

By grey correlation degreeanaysis, it established
grey correlation degree model based on shot physical
training item eva uation system, themodel can be pro-
moted to other sportsitem physical training. For shot
physicd training, it findsout themaster-level shot putter
tota result maximum influencestop eight physicd train-

ingitemsthat arerespectively full squat, 3kg glide, power
clean, 4kgon site, clean & jerk, standing long jump,
30mtake-off, 100m performance; therefore, infuture
physicd training, it should srengthentheeight itemstrain-
ing, sothat optimizetheathletetrainingitem plan. Rea:
sonabl e reduce unnecessary training items, strengthen
key itemstraining and arrive at doublebenefitsto make
contributionsto Chinese shot undertakings’ develop-
ment.
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