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ABSTRACT

Thegrading criterion of Martial art routine competition isfine and complex,
the time for the referee to judge the game is very short and limit, such as
boxing etc. optional routine only 90s, some competition time of the games
is even less. Therefore, in such cases, the referee should give a more
accurate grade according to the rules, and the difficulty is very great. In
order to strictly abide by the rules and reach the simple, fast and accurate
goal, we must select some indicators and variables that can accurately
reflect the comprehensive ability of athletes. This paper attempts to
introduce AHP mathematical model; the evaluation criteria are divided
into two categories; it uses statistical software tools SPSS to establish
judgment matrix and conduct consistency test; the results shows that: in
the judgment matrix consistency test of walkthrough level, CR = 0.5953
<0.1; the judgment matrix consistency test of action completionis CR =
0.808 <0.1. Theabovejudgment indicators all can go through consistency
test evaluation and can be applied in the actual game.
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INTRODUCTION

Theevduation criteriaduring martia artscompeti-
tionsisanimportant measure of valuefor expertsand
coachesto make preparations, isthebasisfor classifi-
cation. Without thismeasurement and basis, theevalu-
ation activitiescannot be carried through.

This paper usesAHP method, and selects some
indicatorsand variablesthat can accurately reflect the
comprehensiveability of athletes. Theevauation crite-
riaaredivided into two categories: wa kthrough level
and action completion, wherewa kthrough level isdi-
videdintoskill leve, action choreography, and exercise

tips; action completionisdividedinto posture, styleand
spirit threeevauation criteria. It constructs matrix and
conductscons stency test, then judgeswhether theabove
indicatorscan becomethejudgment criteriaof thematch.

THE ESTABLISHMENT OFAHPMODEL

AHPmethod is proposed by theAmerican opera-
tiond research expertsT. L. Saaty in 1970s. After years
of devel opment it has now becomeamore mature ap-
proach. Thebasicprincipleis. dividingthevariousele-
mentsof thedternativesof theevauation systemintoa
number of levels, and taking thevariouse ementsof the
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samelevd inaccordancewith upper layer lement asa
criterion, conducts pair-wisecomparison and cal culates
the weight of each element, determine the optimal
wel ghting scheme according to comprehensivewe ght
andthemaximumweight principle. Itisdeduced onthe
basisof smpleadditive weighting method. It reason-
ably combines qualitative and quantitative strategies,
layering and quantifiesthe decision-making processin
accordancewith thinking and mental discipline. Since
the method wasintroduced to the country in 1982, with
the characteristics of disposing various decision-mak-
ing processes combiningitsquditativeand quantitative
factors, aswell asitisasmpleand flexiblesystem, it
hasbeenwiddy used and vauedin our socia and eco-
nomicfields, such asenergy systemsanalysis, urban
planning, economic management, and scientificevaua:
tion.

Establish ahierarchical structuremode

This paper takesthe martial artsathletes’ perfor-
manceevd uation asatarget layer of hierarchy andysis,
takesthewalkthrough level and action completion as
theintermediatelayer, takestheskill level, technique,
action choreography, posture, style, rhythm and inno-
vation capability asthe program layer of AHP, estab-
lishesthe hierarchical model of performanceanalysis
for martid artsathletes, asshowninFigure 1.
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Figurel: Thestructureof AHPmodel

Construct judgment matrix and seek the largest
eigenvalues and eigenvectors

Sincehierarchical structuremode determinesthe
membership function of the upper and lower elements,
you can construct pair-wisejudgment matrix of differ-
ent levelsfor theabovelayer criteria. If the pair-wise

judgment matrix ig & ),.,, , thena;>0;
3, =i,i.j =1,2,3--,n
ji

The specificjudgment matrix construction method
of eachlevel is: under thetarget layer of martial arts
competition comprehensive eva uation, depending on
thewa kthroughlevel, action completion and other fac-
tors, conduct pair-wise comparison on theimportance,
the higher theclassleve is, thehigher itsimportance
becomes.

Theincons stenciesof pair-wise comparisons:

1 1/2 4
A=| 2 1 7

1
a12 = E(Cl . Cz)
a,=4C,:C,)=>a,=8C,:C,)

Allow inconsi stent, but we need to determinethe
alowablerangeof incons gtent.

wow w |
Wl W2 Wn
W2 W2 W2
A=W W, W,
Wn Wn Wn
W W, W,
Cong stent matrix properties:

(1) Therank of Ais1; theonly non-zero eigenvauesof
Aisn.
(2) Any columnsvector of A iscorresponding to the
elgenvectorsof n.
(3) Thenormalized eigenvector of A can be used as
weight vector.
For theinconsi stent pair-wise comparison matrix
A, recommend taking the corresponding eigenvector
of maximum eigenvalue A as the weight vector w,
namely A = La -
Comparison Scale: Saaty et a put forward
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1~ gsvde,i.e.ﬂmevdueofq, is1,2,3---9 anditsre-

1
Ciprocal l 2’ 3 g soastofacilitatethe conversion
from qualitativeto quantitative.
TABLE 1: Relativeimportancescale
Proportion .
Scale Meaning
1 Represents the importance of thetwo elementsarethe
same
3 Represents an factor is dightly important than another
ement
5 Represents an factor is significantly important than
another element
7 Represents an factor is highly important than another
element
9 Represents an factor is extremely important than
another element
24,68 The median value of the above adjacent judgment
1 1
E.---.g Isthe reciprocal of the above scale
1

Psychol ogistsbelievethat factorsof pair-wisecom-
parisons should beno morethan nine.

Cdculatethe maximum eigenva ues and eigenvec-
torsof judgment matrix by geometric mean gpproxima:
tionmethod (root method) ion. Theca culaion Sepsare

(DCalculatetheproduct of matrix dementsin each
row:

m=]]3a,i=12,3-n )
i=1

(2)Calculatethen-th order root
o ="Jm @
(3)Normalizethevector @ = (w1, @2, ---@n)" :
*
R=57_—
Zw' j=123---n )
j=1

Theobtained g — (@, @, - ,)" istheeigenvector
approximation, namdy theweight of each factor.

(4)Calculatethemaximum eigenvalue4,, of the
matrix;

Z (Aw)l

Nha

@

Amongthem, ( At;’). isthe j -thdement of thevec-

tor AaAT .
Calculatethe consistency index of judgment ma-
trix and test itsconsistency

Inorder totest the consistency of thematrix, define
TABLE 2: Averagerandom consistency index

Order 1 2 3 4 5 6 7 8 9

5R 0 0 058 080 112 124 132 141 145
TABLE 3: Thejudgment matrix consistency test of walkthrough level
X1 X2 X3 X4 M1 Oncubic Wi Awi  AWi/Wi CI=((A-n)/(n-1)) CR=CI/RI
X2 1 3 4 /3 057735 0.227930704 081 355 0.345284536 0.595318
X3 3 1 5 3 1.732051 0.683792113 214 313
X4 14 15 1 0 0.223607 0.088277182 002 025
2.533008

Maximum eigenvalue =2.31

X1: Walkthrough level; X1: Skill level; X3: Action choreography; X4: Exercise tips; M1: Multiplied by line

TABLE 4: Thejudgment matrix consistency test of action completion

Action completion PostureStyleSpiritMultiplied by lineOn cubic

Wi Awi AWi/Wi CI=(-n)/(n-1) CR=CI/R

Posture 1 U3 5 1.67
Style 3 1 2 6.00
Spirit s 12 1 0.10

1.290994 0.3182366560.91 2.86 0.468950025 0.808535
244949 0.6038116011.89 3.13
0.316228 0.0779517430.02 0.20

4.056712
Maximum eigenvalue =2.06
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A n
Cl =—*——_ When it is fully consistent, then we

n-1
haveC| = 0. ThelargerisCl , theworsethe consis-
tency of thematrix is. For the1 ~9 order matrix, the
average random consistency index g| is shown in
TABLE.

When theorder < 2, thematrix hasaways com-

pleteconsistency; whentheorder > 2, cr- = iscalled

random consistency of the matrix.
a 2%
CR===41_ <01
When R ,theoverdl level sortre-
> acl,

i=1

sultshave asatisfactory consistency.

Ascan beseen fromthe TABLECR=0.5953<0.1,
that thethreeindicatorswakthroughleve, action cho-
reographed and exercisetips have gonethrough con-
Sistency test.

Ascanbeseenfromthe TABLECR=0.808<0.1,
that thethreeindicators: posture, styleand spirit have
gonethrough cons stency test.

CONCLUSIONS

This paper introduces the AHP Comprehensive
Evauationindicatorsand givesjudging mathematical
model of martid artscompetition. Thismodel just needs
genera PCtorun and operate, whichisconduciveto
computerization. Evaluation criteriaisdivided into
walkthrough level and action completion two indica-
tors, wherewakthroughleve isdividedinto skill leve,
action choreography, and exercisetips; Action comple-
tionisdividedinto posture, styleand spirit threeevau-
ation criteria; establish judgment matrix and carry out
consistency test through well-known statistical tools
EXCLE, theresultsshow: thejudgment matrix consis-
tency test of walkthrough level, , indicatesthat three
indicatorsskill leve, action choreography, and exercise
tips have gone through consistency test; thejudgment
matrix cong stency test of action completion, , indicates
that threeindicators posture, styleand spirit have gone
through consistency test. The abovejudgment indica-
tors all have passed the assessment, and can be ap-

pliedintheactud game.
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