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ABSTRACT

Whole journey many years training is the premise that ensures Chinese
badminton competitive level keepsworld advanced level for along-term.
The paper adopts analytic hierarchy process to carry out quantitative
analysis of whole journey many yearstraining’s each factor, and finds out
main influence factors, and make improvement accordingly. At first, by
expert interview, questionnaire survey, it explores Chinese excellent
badminton players whole journey many years training process phases
features and whole process relative influence factors, and then combine
with analytic hierarchy process, it constructs judgment matrix and utilizes
Matlab program to solve, finally according to program solution result, it
analyzes relative influence factors and makes suggestions, with an aim to
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improve badmintontraininglevel. © 2014 Trade Sciencelnc. - INDIA

INTRODUCTION

For badminton, an excellent athlete cultivation nor-
mally needs dozensyearsor even twenty years, dueto
trainingtimeistoolong, it will suffer dl kindsof factors
influencesin training process. To ensure many years
training can achieveided effectsthat isto cultivatehigh
level badminton player, it requiresto makeoverdl| co-
herent planning for thewholetraining process so that
improvetraining efficiency.

For badminton training, lots of predecessorshave
made researches. Just by these predecessors’ constant
efforts, it makes Chinese badminton awaysinworld
advanced level. Fromwhich, Zhou Zhi-Hui (2012) re-
searched on current badminton circlefivetop talents’
technical and tacticsfeatures, and got the conclusion:
with badminton devel opment, hitting drop point hasd-
ready changed from traditional four pointscontrol to

net control to restrict opponent attack, and created
opportunity to let itsown party attack, attack routes
and drop point wereflexible and changeable. And made
suggestions: When served and received, strengthen hit-
ting route, drop point, hitting opportunity changes,
strengthen control and counter control abilitiestraining,
tried torestrict opponent attack in multiplerackets, and
positively created opportunity to attack. Focus on
strengthening previous 11 racketstechnical and tactics
training and winnerstraining, and strengthen multiple
rackets moment hitting techniquestability, reduced un-
necessary mistakes¥. Li Yong-Bo (2007) made re-
search on Chinese badminton team current statusand
sustai nable devel opment strategy and pointed out the
new competition rulewesken Chinese badminton team
traditional advantagesto great extent, to maintain Chi-
nese badminton team continuoudly leading roleinworld
badminton, it should further strengthen research onnew
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competition system competition rules, intensified
coachesjob training system, and relied on quantified
indicators, paid specia attentionto training detail §2.
Feng Bo(20103)did research on world excellent bad-
minton men’ssinglesplayers scoresand outcomerda
tions, suggested to quanti zeforced errorsand unforced
errors so that could make clear each technique merits
status, and further guided Chinese men’ssinglesbad-
mintontraining?.

The paper combineswith previousresults, applies
analytic hierarchy process, makesresearch on badmin-
tonwholejourney yearstraining, findsout badminton
training uppermost influencefactors, so that makeim-
provement suggestions on thesefactors, and optimizes
Chinesebadmintonwholejourney yearstraining mode,
with an aimto make contributionsto Chinese badmin-
ton devel opment.

BADMINTON TRAINING INFLUENCE
FACTORSANALYTICHIERARCHY
PROCESSMODEL

Badminton wholejourney yearstraining processis
aextremey complicated process, sufferedinfluencefac-
torsarecomplex and multilevel, it hasdirect factors
and a soindirect factors, the paper findsout themain
influencefactorsfrom complex influencefactors, tar-
geted improvinginfluencefactorsiseffectivemeasure
toimprovetraining level. Thepaper combineswith ana-
Iytic hierarchy process(iscalled AHPfor short) to re-
search on badminton wholejourney yearstrainingin-
fluencefactorsand construct judgment matrix, so that
findsoutitsmaininfluencefactors.

AHP modd construction

Chinese badminton players’ wholejourney years
traininginfluencefactorsarevarious, andytic hierarchy
process can classify complicated each factor into cor-
relation ordered layer, makeit methodical, targeting.
Thedetalled stepsareasfollowing

1) Congtruct hierarchical model

By questionnaireand expert interview, it researches
Chinese badminton wholejourney yearstraining influ-
encefactorsand mutual relations, it can construct each
factor into severd layersaccording to different proper-
ties, each layer affects previouslayer from bottom to
top. Ingeneral, it can bedivided into threelayers: ob-
ject layer, criterion layer and project layer.
@®ODbjectivelayer

Only oneelement inthishierarchy, it normaly is
intended objective o of andytic problems. Objective
layer isthekey to anaytic hierarchy processmodd es-
tablishment. Thereforeana ytic hierarchy processsurdy
includes objectivelayer, and only oneelement in ob-
jectivelayer.

@Criterion layer

Criterionlayer includesdll intermediatelinksthat
get involvedtofulfill objectivelayer expected effects, it
iscomposed of oneor severd layers, ingenerd, it takes
onetotwo layersto simplify modd.

®Project layer

Factorsincluded in project layer areoptiona de-
tailed plans, detail ed solution steps, measuresand so
ontofulfill objectives, thereforeit also can becalled
measurelayer.

cledledled{edfcdfedlclc
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Figurel: Badminton traininginfluencefactor shierarchical structural chart
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When establishing hierarchica structure, number of
layersisnot limited that has connectionswith detailed
problemsfeatures. To every layer each factor govern-
ing next layer factor, it haslimitation and normally will
not go beyond nine. That’sbecausetoo many governed
elementswill causefollowing constructed judgment
matrix betoo complicated, reduceresult accuracy. To
badmintontraining, it can establish hierarchica struc-
tureasfollowing Figure 1 show, relative symbolsde-
scriptionscanrefer to TABLE 1.

TABLE 1: Explanation in Figurelsymbols

Wholejourney yearstraining
A C,, stefaility
process influence factors

Scientific research
B1 Environment factor
development

B, Cofactor Athlete training motivation

83 Main factor C32 Athleteinjury
B, Keyfactor C.. Athlete willpower
4 33
C,. Political stability C., Athletefamily support level
11 34
C.., Nationa political stability C.- Athletecultural quality
12 35
Financid investment to Athlete physical
C C
13 badminton 3% qualifications
C,, Social support level C,. Coach training capacity
14 41
C,. Nationa emphasis C,, Coach hedlth
15 42
Cle Cultural background C 43 Coach moral cultivation
C21 Physical training C 44 Coach cultural quality
C22 Management system C 45 Coach management ability

Coach innovation
Rules changes )
CONSCiousness

2) Congtruct judgment matrix

InFgurel, it reflectsbadminton playerswholejour-
ney yearstraining each factor relations, when defining

thesefactorsproportions (that isweight), thesefactors
proportionsnormally arenot easy to quantitatively de-
fine andif thesefactorsinfluencefactorsaremore, when
constructing judgment matrix, it tendsto cause deci-
sion- makersprovide mutua contradiction datadue of
ill-considered and out at elbows. The paper quotes
Saaty proposed paired comparison method on factors
to establish paired comparative construction judgment
matrix. That isevery timeinthesamelayer, it takestwo

factors x and X; , and use &; expressing x and X; to
factor 7 influences, whole comparison result can use
matrix D = (&;),.,toexpress, cal pasz — x judg-
ment matrix. Itiseasy seenif x and X;to z influence

1
raiois a; , andthenandtoinfluenceratiois i =_—

a; -
Regarding &; valuedetermination method, thispa-
per quotes Saaty suggested number 1~9 and itsrecip-
rocal asscale. Asfollowing TABLE 2 show.
3) Calculateweight vector
For congtructing judgment matrix, weight vector ca -
culation methodis: adopting extraction of root caculat-
ing maximum featurevector and maximumfeatureroot.
Solvethesumof A eachrow vector andtakeitsaver-
agevaue, and then makenormdization. Itsformulais:

1
)
_GE )
! n( n i=1,2,L,n (@)
3T ;

w

k=1j=1

Accordingtoformula(1) and following calculation
steps. Step one: A elements multiplied according to
column and getsanew vector; Step two: Let each new
vector every component extracts n powersyStepthree:
After makingnormdization of dl vectorsthat getsweight

vectors.w= (W, ,W,,---w, )" isapproximate feature
vector.
4) Consistency test

@ Cadculatecongstency indicator
Test congistency, at first it needstofirstly calculate
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TABLE 2: Definition of scale

Scale Definition
1 Indicates two factors have equal importance by comparing
3 Indicates the former is slightly more important than the later by comparing two factors
5 Indicates the former is obviously more important than the later by comparing two factors
7 Indicates the former is intensely more important than the later by comparing two factors
9 Indicates the former is extremely more important than the later by comparing two factors
2,4,6,8 Indicates middle value of above adjacent judgment

Reciprocal If factori andfactor | importanceratioisa;, andthenfactor ] and factoriimportanceratiois g;=1/g,

TABLE 3: Averagerandom consisency indicator R|

n 12 3 4 5 6 7 8 9
RI 00 058 090 112 124 132 141 145

matrix maximumfeetureroot A, :

n

2w,

n n
(AwW) 193 2
M max :Z nw, :Hz W, @
i-1 I i-1 I
_Apax =N
Cl == (©)

@ Findout corresponding average consistency indi-
cator R . TABLE 3 provides 1~9 order positive
and negative matrix average random consistency
indicator.

Rl Vvaueisgotinthisway that usesrandom method
constructing 500 piecesof samplesmatrix: extract num-
bers from 1~9 and its reciprocal at random to con-
struct reciproca matrix, it solvesmaximum featureroot

averagevaue 4, , and defines:
A max — N
R="n-1 @

® Caculateconsstency proportion CR
n order reciprocal matrix A isconsistent matrix

whenand only whenitsmaximumfegtureroot A, =n,
andwhenreciproca métrix p isnotconsstent, it surely

has4,.., >n. A inconsistency degreewill get more
serious, 4, corresponding standard feature vector

would aso cannot redisticreflect X = {x,---, X, } pro-

TABLE 4: B layer constructed judgment matrix

A B, B, Bs B,
B, 1 1/2 15 15
B, 2 1 1/4 1/5
B, 5 4 1 112
B, 5 5 2 1

TABLE5: (Environment factor) Singlearrangement indica-
tor weight calculation and test result

Consistency

Bl Cll C12 C13 C14 C15 C16 Wl test indicator

value

C11 1 Y2 U3 U4 14 12 00587 N

max

=6.096
C, 2 1 12 U3 13 12 008709

Cl
Cs 3 2 1 12 w2 2 o013 =0.019
C, 4 3 2 1 1 3 028758 RI

=1.24
Cs 4 3 2 1 1 3 028758

CR
Ce 2 2 12 ws w3 1 010973 =0.0154

portioninfactor z influence. Therefore, itisnecessary
to do consistency test at decision makers provided
judgment matrix to decidewhether can accept it or not.
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TABLE 6: (Cofactor) Singlearrangement indicator weight
calculation and test result

Consistency test
By Cau Cp Cp Cpy Cps Wy

indicator value
C, 1 2 4 4 3 o4

Amax = 9.114
C, 2 1 3 3 2 025

Cl =0.029
Cy, w4 vy3 1 2 12 0100

Rl =1.22
C, V4 13 12 1 13 007

CR=0.026
Cyr 3 2 2 3 1 0165

TABLE7: (Mainfactor) Snglearrangement indicator weight
calculation and test result

Consistency
B; C3 Cz Cg Cg Cgzy Cy Wz testindicator
value
Cy, 1 w2 w2 3 3 2 01877 Agu
= 6.1488
Cy, 2 1 1 3 3 2 02654
Cl
Ci 2 11 3 3 2 o024 =003
C, w3 w3 w3 1 2 12 0083 Rl
=1.24
Cye 3 U3 W3 12 1 12 0067
CR
Cyx 22 12 12 2 2 1 o131 =0024

Calculate consistency proportion CR as.

Cl

When CR < 0.10, itisthought that judgment matrix
consistency is acceptable, otherwiseit should make
proper correctionto judgment matrix.

MODEL SOLUTIONAND RESULT
ANALYSIS

Accordingto aboveandytic hierarchy processprin-

cipleand steps, it can construct judgment matrix asfol-
lowing TABLE 4 to singlearrangement by combining
withTABLE 2.

By Matlab programming, it can get the judgment
matrix weights are respectively B, =0.07,
B, =0.1046, B, =0.3308, B, =0.4946, consis-

tency indicatorsvauesare 4, = 4.088, C| = 0.029,

Rl =0.9, CR=0.0327, from which CR<0.10 it
can think that judgment matrix consistency isaccept-
able, thereforeeach weight vaueisscientific. Accord-
ing to above process, similarly it can get each factor
hierarchica arrangement indicator weight caculationand
testresult asfollowing TABLES, TABLE6, INTABLE
5, TABLE 6, TABLE 7, TABLE 8 consistency test
indicators, dl CR islessthan 0.1, thereforematrix con-
sstency isacceptable, result ispersuasive.

By TABLE 4 weight result, it can define coach fac-
torsweight valuesare highest which play key rolesin
thewholetraining, therefore coach layer isthekey fac-
tor inwholejourney yearstraining. Athleteinfluence
factor ranksthe second, athleteistraining main object,
iswholejourney yearstraining maininfluencefactors.

Combinewith TABLE 4, TABLE5, TABLE6,
TABLE7, TABLES,itcandefineC layer weight, its
dgorithmformulais.

TABLE 8: (Keyfactor) Singlearrangement indicator weight
calculation and test result

Consistency
By, C4y Cyp Cu3 Cyy Cys Cyg Wy, testindicator
value
Cyu 1 4 2 3 2 2 0380 Jp,
=6.108
C, V4 1 13 12 VA 14 0053
Cl
Cp 2 3 1 2 12 12 0137 =00217
Cy w3 2 12 1 12 12 005 R
=124
Cp 2 4 2 2 1 1 0203
CR
Ce 2 4 2 2 1 1 o203 =0017
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W=Wg; XWc;, (6)
Therefore, it can get wholejourney yearstraining
influencefactorsrankingas TABLE 9 show.
Accordingto TABLE 9, itisclear that Chinesebad-
minton playerswhol ejourney yearstraining influence
factorsare: from the perspective micro-level, coach
trai ning capacity, management cgpacity, innovation con-
sciousnessarethekey factors. Athleteinjury, will power,
and training motivation arethemainfactors. Fromthe

perspectiveof intermediateleve, training system, man-
agement system, scientificresearch levelsarethemain
cofactors. From the perspective of macro-level, na
tional emphasi's, economicinvestment, socia support
level isthe main environment factor. Infuture badmin-
ton undertakings, it should put coaches’ cultivationin
thefirst place, meanwhileit can aso not relax in ath-
letes’ willpower cultivationandtraining motivation guid-
ing. Sothat improves coaches and athletesworking ef-
ficiency, and propel to badminton rapid devel opment.

TABLE 9: Wholejourney year straininginfluencefactorsranking table

Influence degreeranking Influence factor

Influence degreeranking Influence factor

1 Coach training capacity

Coach management ability
Coach innovation consciousness
Athlete injury

Athlete willpower

Coach moral cultivation

Athlete training motivation
Coach cultural quality

Athlete physical qualifications
Training system

© 00 N O O A W W DNDNDN

Athlete family support level

=
o

Management system

11 Coach health

12 Athlete cultural quality

13 National emphasis

13 Financial investment to badminton
14 Scientific research development
15 Social support level

16 Rules changes

17 Cultural background

18 Site facility

19 National political stability

20 International political stability

CONCLUSIONS

Thisresearch adoptsanaytic hierarchy processto
make research on Chinese badminton players’ whole
journey yearstraining processinfluencefactors, and
establishesandytic hierarchy processmodd. Themode
haswidely application, and can promoteto more sports
itemstraining; for Chinese excellent badminton players
wholejourney yearstraininginfluencefactors, it makes
andysisand getsthat from the perspective micro-leve,
coach training capacityimanagement capacity, innova
tion consciousness arethekey factors. Athleteinjury,
willpower, andtraining motivation arethemainfactors.
Fromtheperspectiveof intermediateleve, training sys-
tem, management system, scientificresearchlevelsare
the main cofactors. From the perspective of macro-
level, national emphasis, economicinvestment, socia
support leved isthemain environment factor. According
towholejourney yearstraining processinfluencefac-

tors, it makesfollowing suggestions: devel op and culti-
vate coaches from excellent ex-service athletes,
strengthen coaches’ cultivation. Expand reserveforces
quantity and quality, balanceregiond devel opment, re-
duce sportsinjury, improveathletes’ attitudesof mind,
andintengfy education.
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