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ABSTRACT

South Koreaisthe origin of Taekwondo, now the event has been organized
among more than 100 countries, due to it can alternate hands with legs,
refineinternally and externally aswell asflexible and practical features, itis
well received by many countries in the world, with taekwondo widely
spreading in international, more and more scholars carry out research on
taekwondo players’ specia physical quality. Just under previousinfluences,
the paper applies fuzzy mathematical method to make research on
taekwondo multiple training methods that decide their physical qualities,
meanwhile it also establishes every kind of method corresponding
parameters equations, finally, input fuzzy mathematical quality evaluation
model into concrete examples, so that it solves overall quality evaluation

mode problems affected by multiple factors.
© 2014 Trade ScienceInc. - INDIA

INTRODUCTION

With socia deve opment, moreand moreatentions
are paidto personal safety problems, so every people
want to learn akind of salf-defense methods, taekwondo
has been praised, moreover, Olympic Games
taekwondo devel opment a so advancesrapidly, which
cannot do without scholars’ researches on taekwondo
player’soveradl quality evauation mode, thequality in-
cludesspecid physicd quaity and generd physicd qud-
ity, from which special physical quality is every
taekwondo player technical applying basis.

Totaekwondo overdl qudity evauation mode’sre-
searches, lots of people have made efforts, and got
achievements, which providesbeneficid conditionsfor

scholarsfromall circlesof society researchingandim-
petusfor taekwondo development. Such as: Bal Yun-
Feng, Li Yantwo people proposed that if two athletes
specid physica qualitieswerevery gpproximatdy, then
big strength one would have more advantages, there-
forethey should focus on strength intensifying at ordi-
nary time training; Li Xiao-Hui presented that
taekwondo player’s strength training shoul d possess
periodica speed strength training festures; ShangYing-
Qiuand Zhang Qi-Huaaswell as othersbased on pre-
viousresearch, they further made researchesand con-
cluded body flexibility, sengitivity, strength, speed and
enduranceaswd | asothersphysica qudity training that
play mainrolesinspecid level.

The paper based on previous research results, it
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analyzestaekwondo player’soverdl qudity influence
factors, discussesfuzzy mathematical algorithms, and
provided theoretical basisfor it, and meanwhileit uses
practical experiencesto verify themodd rationdity and

effidency.

FUZZY MATHEMATICAL COMPREHEN-
SIVEEVALUATIONMODELS

Taekwondo overd| qudity eva uation suffersmany
kindsof factorsinfluences, but thesefactorshavefuzzy
and uncertainty, apply previous method isdifficult to
makeeva uation, we present fuzzy mathematical com-
prehensive eval uation model to more reasonable es-
tablish sudents’ physcd quditiescomprehensveevadu-
ation system. The model relative theory isamethod
that makes use of maximum membership (remark) and
fuzzy linear transformation principleto construct fuzzy
comprehens ve eval uation bas ¢ thought, on the condi-
tion of extremefuzzy, we consider evaluated thingsre-
lated multiplefactorsinfluences, so that realize some
purpose of making rel ative reasonablecomprehensive
evaluation on another kind of things. By using fuzzy
mathematics, it carriesout comprehensive evaluation
methodsand steps.

Atfirgt, it should define evaluated objectsthat are
individua variableaffected by n piecesof factors, and
itsfactor setisu , definitionis:

u=(uyu,,ug,-,u,) u;(i=123,--,n) @)
Dueto each variableweight isdifferent, influences
degreesaredifferent to defined judgment grade, we

assumeitsweight dlocationisa, , and:

d=@a,aq), a;(i =1,2,3,---,n) 2
According to common sense, we

knowa, > Oand).a =1
i=1

If every factor a, includes m pieces of sub fac-
tors, itsfactor setis:
Ui =(UjUi2. Uiz, Uim) (©)
Then corresponding weight value
isa =(8,8,:8 3 &)

To u; ; weight valuea,, according to common

sense,itisdeara, | > OandD. &, =1
=

Establishanevduationindicator set:
V=(Vy Va3, Vs) 4
Corresponding eval uation objects can bedivided
into s pieces of different grades, here, we
letv, V,,5, -,V to be each merits evaluation degree
fromhightolow, such asexcdlent, good, qudified, and
unquaified soon.
Let evaluation
ber, = (ai,l,ai,Z’ai,3"”ai,m)*(ri,l)T'i =123---n,

get expected comprehensiveeva uation result by fuzzy
matrix compositional operation that is:

indicator to

b=ax*r=(a;a,,as,-a,)*(r1,r,,r3,.ry)
T=(by,by.bs,++,by) ®

Judgment on fuzzy comprehensive evaluation,
by B, = {B, },andthen B, find evaluationresuit about
gradeisk .

TAEKWONDO PLAYEROVERALL QUALITY
EVALUATION MODEL BASED ONFUZZY
MATHEMATICS

Fuzzy parameter sfizzing

Duetotaekwondo overal quality eva uationiscon-
trolled by multiplefactors, we adopt fuzzy comprehen-
Svetheoretical evauation method that includesevaua-
tion ordering, comprehensive eva uation, singlefactor
eva uation, eval uation set, and factor set thesefive seps.
Corresponding re ative stepsare asfollowing:

At first, wedefine constructed set rel ativefactors
that welet standinglongjump, sprinting, long-distance
running, lung capacity, height and weight, doublekick,
speed, strength, coordination, sense of space and hit-
ting effects, aggressive attack, defenseand fight back,
tacti csgpplication, fighting efficiency, actud combat style
aresuccessive u;, U,, U, - - U, then constructed fac-
tor setis.

u={u;,u,,uz---Us5} (6)

Accordingto taekwondo overall quality evaluation
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theory, establish evaluation indicator set
v=(Vq,V,,V3,V,)={excdlent, good,

qualified, unqualified} (7
Singlefactor judgment

Assumeu; istaekwondooveral quality’sevaua-

tion degreesindicator, and thento athletec, , u(c u;)

isinfluencefactor.

(2) When membershipis0, and then standinglongjump
lessthan 2.3m representsbad; if distanceis be-
tween 2.3and 2.5, thenred vaduedividesby 5.0, it
representsqualified now; if distanceisbetween 2.5
and 2.7, then real valuedividesby 2.7, it repre-
sentsgood now; if distanceisabove 2.7m, then
membershipisl that representsexcellent. Among
them, we use membership to represent taekwondo
standinglong jump performance:

(1,u, 227,

%,2.55 u, <27,
u(ci,uy)=4""

Y1 o3<u, <25 ®)
50

0,u; <23

(2) When membershipisO0, then sprinting timeabove
14s representsbad; if timeisbetween 13and 14,
thenred vauedivideshby 28, it representsqudified
now; if timeisbetween 12and 13, thenreal value
divides by13, it represents good now; if timeis
lessthan 125, then membership as 1 that repre-
sentsexcellent. Among them, we use membership
to represent taekwondo sprinting performance:

(1u, <27,

li—;’,12< u, <13
u(c;,uz) =1 u
—2 13<u, <14 ©)
28

0,u, >14

(3) When membershipis0, thenlong-distancerunning
less than gmin represents bad; if the time is
between3min40sand 4min, thenreal valuedi-
videsby 8, it representsqudified now; if thetimeis
between 3min 20sand 3min 40s, thenred value
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dividesby 11/ 3, itrepresentsgood now; if thetime
islessthan 3min 20s, then membership as 1 that
represents excellent. Among them, we use mem-
bership to represent tackwondo long-distancerun-
ning performance;

(1,u;<10/3;

3*
;3 10/3<us <11/3;

u(ci,uz)=1

%,11/3<u354 (10)

[O,uz>14

(4) When membershipisO, thenlung capacity lessthan
3700 representsbad; if lung capacity isbetween
3700and 4200, thenred vduedividesby 8400,
it representsqualified now; if lung capacity isbe-
tween 4200 and 5000, then real vauedividesby
5000, it represents good now; if lung capacity is
aboves5000, then membership as 1 that represents

excd lent. Among them, weusemembershiptorep-
resent taekwondo lung capacity performance:

(1,u, > 5000;

Y4 4200<u, <5000
5000
Uy
8400
\0, u, < 3700;

u(ci,uy) = (1)

3700< u, <4200,

(5) We know to taekwondo player, it would be not
better if weight gets heavier and height getstaller,
so balancethetwo rel ations by aneutral indicator,
thet:

®
BMI =h—2 (12)

Inaboveformula, heightisusingh to represent,
weightisusing o torepresent. So when membership
isO, then gy whichisabove 30 or lessthan 18 5rep-
resents physical quality is bad; if gy is between
25and 30, thenred vauedividesby 60, it represents
qualified now; if gy isbetween 18.5 and 24, then
real valuedivideshby 24, it represents good now; if

BMI isbetween24and 25, then membershipas1that
representsexce lent. Among them, we use membership
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to represent taekwondo g\| performance:

1,24<u5< 25

u
—57,18.55 Us <24
u(ci,us)=q""

Ys 25<ug <301 13
60

O,u;>30& uz; <185

(6) When membership is0, then doublekick number
lessthan 40 representsbad; if the number isbe-
tween 40 and 60, thenred valuedividesby 120,
it representsqudified now; if thenumber isbetween
60 and 72, thenrea valuedividesby 72, it rep-
resentsgood now; if the number isabove 72, then
membership as 1 that representsexced lent. Among
them, we use membership to represent taekwondo
doublekick number performance:

1L,x>72

U—Z,GOS X< 72
u(c;,uy) =

Y 40<x <60 (14)
120

0,x < 40;

By consulting relative information, we refer to
TABLE 1 sportstest taekwondo testing and scoring
criterion:

————, FyurL PAPER

(7) When membershipisO0, then speed scoring lessthan
1.4 represents bad; if speed scoring is between
1.4and3 .5, thenrea vauedividesby 7.0,itrep-
resentsqudified now; if speed scoringisbetween
3.5and 4.5, thenreal vaduedividesby 4.5, it rep-
resents good now; if speed scoringisabove4.5,
then membership as 1 that represents excellent.

Among them, we use membership to represent
taekwondo speed scoring performance:

(1,u; 245

%,3.55 U, <45
u(ci,uz)=4 "

Y7 14<u,<35 (15)
7.0

O u;<14

By consulting relative information, werefer to sports

test taekwondo testing and scoring criterion:

| Bad: Below 1.4 score;

[ Medium: 1.5score-3.4score;

[11 Good: 3.5score—4.5score

IV Excdllent: Above4.5score;

(8) When membership is 0, then strength scoreless
than 1.4 represents bad; if strength scoreis be-

tween 1.4and 3.5, thenred valuedividesby 7.0,

TABLE 1: Doublekick standard perfor mance check list

Score Number Score Number Score Number Score Number
30 80 24 70 24 59 7 49
285 79 235 69 235 58 6 48
28 78 23 68 23 57 5 47
275 77 22 66 22 56 4 46
27 76 215 65 215 55
26.5 75 21 64 21 54
26 74 20.5 63 20.5 53
255 73 20 62 20 52
25 72 19 61 19 51
245 71 18 60 18 50
it representsqualified now; if strength scoreisbe- Lug 245
tween 3.5and4 5, thenred vauedividesby 4.5, Uy
it represents good now; if strength score is 25 005U <4b
aboves 5, then membership as 1 that represents  U(Gi-Ue) =), .
: -2 14<u5<35 (16)
excdlent. Among them, weuse membershiptorep- 7.0
resent taekwondo strength score performance: (Oug<14
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(9) When membership is 0, then coordination score
lessthan 1.1 representsbad; if coordination score
isbetween1.1and 2.1, thenrea valuedividesby
4.2, itrepresentsqualified now; if coordination
scoreisbetween 2 1and 2.6, thenreal valuedi-
videshy 2.6, it representsgood now; if coordina-
tionscoreisabove?.6, then membership as1 that
represents excellent. Among them, we use mem-

bership to represent taekwondo coordination score
performance:

(1,ug 245

u
—2 35<u4<45
45
u(ci,ug) =1 u
—2 14<u4<35
7.0

O,ug<1.4

17

(10)When membershipis0, then spacehitting effects
scorelessthan 1.1 representsbad; if spacehitting
effectsscoreisbetween1.1and 2.1, thenred vaue
divideshy 4.2, it representsquaified now; if space
hitting effects scoreisbetween 2.1and 2.6, then
real valuedividesby 2.6, it representsgood now;
if gpacehitting effectsscoreisabove 2.6 , thenmem-
bership as1 that representsexcdlent. Among them,
we use membership to represent taekwondo space
hitting effectsscore

performance:

(1,u,0 226

u

% 2.1<U,5 < 2.6
u(ci,Ugg) =1 U '
0 1.<u<21 (18)
4.2

(0,up <11

By conaulting rd aiveinformetion, werefer to sports
test taekwondo coordination, space hitting effectstest-
ingand scoring criterion:
| Bad: Bdowl.1score;

I Medium: 1.1score-2score;

1l Good: 2.1score—2.6score

IV Excdlent: Above2.6score;

(12) When membership is O, then aggressive attack

BioTechnology —

scorelessthan 6.1 representsbad; if aggressive
attack score is between 6.1and8.1, then real
vauedivideshy 4.2, itrepresentsquaified now;
if aggressive attack scoreisbetween 8.1and 9.0,
thenred valuedividesby 2.6, it representsgood
now; If aggressiveattack scoreisaboveg .0, then
membership as 1 that representsexcelent. Among

them, we usemembership to represent taekwondo
aggressiveattack score performance:

(1,u;; 290

u
ﬁ,&ls Uy <9.0;
u(ci,ugg)=9"""

Y1 51<u,, <81 (19)
16.2

O,uy; <6.1

(12) When membershipisO, then defenseand fight back
scorelessthan 6.1 representsbad; if defenseand
fight back scoreisbetween 6.1andg.1, thenrea
vauedividesby 4.2, it representsqualified now; if
defense and fight back scoreis between g8.1and
9.0, thenreal valuedividesby 2.6, it represents
good now; if defense and fight back score is
aboveg, 0, then membership as 1 that represents
excd lent. Among them, weusemembershiptorep-
resent taekwondo defense and fight back score
performance:

(1,u;, 290

u
9—15,8.1s U, <9.0;
u(ci ugp)=9"""

Y2 s1<u,<81
162

O,upp <6.1

(20)

(13) When membershipisO, thentacticsscorelessthan
2.1 represents bad; if tactics score is between
2.1and3.1, thenred vauedividesby 6.2, itrep-
resents qualified now;if tactics scoreis between
3.1and 4.5, thenrea vauedividesby 4.5, it rep-
resentsgood now;if tacticsscoreisabove4.5, then
membership as 1 that representsexce lent. Among
them, we use membership to represent taekwondo
tactics score performance:

Hn Tudian Jounual
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Lu;3>45

:’1—1; 31<uy <45;
u(ci,uy3) = u.
=3 21<u;3<31 (21)
7.0

OUps<21

(14) When membershipisO, thenfighting efficiency
scorelessthan 6.1 representsbad; if fighting effi-
ciency scoreisbetween 6.1 andg. 1, thenred value
dividesby 4.2, it representsquaified now; if fight-
ing efficiency scoreisbetween g8.1and 9.0, then
real valuedividesby 2.6, it representsgood now;
if fighting efficiency scoreisaboveg.Q, then mem-
bership as1 that representsexcdlent. Among them,
we use membership to represent taekwondo fight-
ing efficiency score performance:

(1,u4 290

Uy !
—=.8.1<u,, <9.0;
9.0, 14

u(ci,ugy,)= u
—Y¥ 61<uy, <81 (22)
16.2

O,uy<6.1

By conaulting rdaiveinformetion, werefer to sports
test taekwondo aggressiveattack, defense, fighting test-
ingand scoring criterion:
| Bad: Below 6 score;

Il Medium: 6.1score-8score;

[l Good: 8.1score—9score

IV Excellent: Above 9score;

(15) When membershipisO, then actual combat style
scorelessthan 2.1 representsbad; if actua com-
bat style scoreis between 2.1and3.1, thenred
vauedivideshy 6.2 , it representsqudified now; if
actual combat style scoreisbetween 3.1and4.5,
thenred valuedividesby 4 5, it representsgood
now; if actual combat stylescoreisabove4.5, then
membership as 1 that representsexce lent. Among
them, we use membership to represent taekwondo
actua combat style score performance:

lu.5 245
% ,3.1<u,5<45

u(c;,Uss) =

15 21<u,5<31
16.2

O,u;s<21

(23)
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By consulting rdlaiveinformation, werefer to sports
test taekwondo tacticsand actual combat styletesting
and scoring criterion:
| Bad: Below 2.1 score;

[l Medium: 2.1score-3.1score;
1l Good: 3.1score—4.5score
IV Excdlent: Above4.5score;

Athletej toevaluationfactorv; influencedegreeisus-
ing E; toexpress, thenitscomputing equationis:

b.
Eii = ':4IJ

b

1

(24)

i
iR

INFLUENCE DEGREE EVALUATION RE-
SULT

For influencedegreeevduation result, it can bedi-
videdinto:

A:IfE,is {E,,E,,Es,E,} uniqgue maximum
value, thenitscorresponding evaluation resultisy, .

B: IfE, is {E,,E,,,E,E,,} non-unique maxi-
mum vaue, andthen itsconstruction way hastwo kinds:

a, ifitfirslyfindout maximumvaueisg, thenthe

athleteevaluation resultisv, , conditioniscarrying out
the process of scanning from left to right
{E,,E,.E. E,},thewayiscaled conservativeeti-
metion.

b, if itfirstly find out maximumvalueis E,, then

theathleteevauationresultis v, , conditioniscarrying
out the process of scanning from right to left

{E,,E,,E. E,},thewayiscaled optimisticestima-

tion.
According to evauation result to order, but athlete

shouldfollowtheruleasv, < v, <V, <V;.

Wecarry out fuzzing on athleteinformation accord-
ing to fuzzy information base, fromwhich oneathlete
processing resultisasTABLE 2 show:

By applying rdlative softwareto handle, we get that
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TABLE 2: Athletefuzzy information basetable

Athlete 1 1 1 1 2 2 2 3 3 4

U, Excellent(L0) Excellent(10) Excellent(10) Good(0.7)  Excellent(1.0) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Bad(0.1)

U, Quaified(03) Good(0.7)  Qualified(0.3) Good(0.7)  Qualified(0.3) Good(0.7) ~ Good(0.7)  Qualified(0.3) Bad(0.1) Bad(0.1)

U, Good(07)  Qualified(03) Good(0.7)  Qualified(0.3) Qualified(0.3) Excellent(10) Qualified(0.3) Bad(0.1) Qualified(0.3) Qualified(0.3)
U, Quaified(0.3) Good(0.7)  Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3)
U  Excellent(10) Good(0.7)  Excellent(L0) Excellent(1.0) Good(0.7)  Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3)
Ug Good07)  Good(0.7)  Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Bad(0.1) Qualified(0.3)
U, Qualified(0.3) Qualified(0.3) Excellent(1.0) Qualified(0.3) Good(0.7)  Qualified(0.3) Qualified(0.3) Bad(0.1) Qualified(0.3) Bad(0.1)

Ug Excellent(10) Good(0.7)  Excellent(1.0) Excellent(1.0) Bad(0.1) Good(0.7)  Qualified(0.3) Qualified(0.3) Good(0.7)  Qualified(0.3)
Uy Excellent(10) Good(0.7) ~ Good(0.7)  Excellent(1.0) Good(0.7) ~ Good(0.7)  Qualified(0.3) Qualified(0.3) Bad(0.1) Bad(0.1)
Uy, Quaified(0.3) Excellent(10) Good(0.7)  Qualified(0.3) Qualified(0.3) Excellent(1.0) Qualified(0.3) Bad(0.1) Qualified(0.3) Bad(0.1)
Uy, Good(0.7)  Excellent(1.0) Excellent(1.0) Qualified(0.3) Good(0.7)  Qualified(0.3) Good(0.7)  Qualified(0.3) Good(0.7)  Bad(0.1)
Uy, Excellent(10) Good(0.7)  Good(0.7)  Excellent(10) Good(0.7)  Qualified(0.3) Qualified(0.3) Qualified(0.3) Bad(0.1) Qualified(0.3)
U;; Good(07)  Excellent(10) Excellent(10) Good(0.7)  Bad(0.1) Good(0.7)  Excellent(1.0) Qualified(0.3) Qualified(0.3) Qualified(0.3)
Uy, Quaified(0.3) Good(0.7)  Excellent(1.0) Excellent(1.0) Bad(0.1) Qualified(0.3) Qualified(0.3) Qualified(0.3) Qualified(0.3) Bad(0.1)
Uy Excellent(1.0) Excellent(10) Good(0.7)  Excellent(L0) Excellent(1.0) Qualified(0.3) Qualified(0.3) Good(0.7)  Qualified(0.3) Bad(0.1)

TABLE 3: Athleteoverall quality evaluation result table

TABLE 4: Athleteoverall quality evaluation final result table

Athlete Bad Qualified Good Excellent No. Athlete No. The athlete evaluation result
1 0.054054 0.486486 0.552632 0.578125 1 1 Excellent
2 0.054054 0.372093 0.101762 0.363636 2 2 Good
3 0.054054 0.157895 0.172414 0.172414 3 3 Good
4 0.052632 0.078947 0.078947 0.069767 4 4 Qualified
taekwondo player’sevaluationresultisasTABLE 3: CONCLUSIONS

By normalization and sorting, we can get athlete

overd| quaity evaluationresult asTABLE 4 shows:

(1) By establishing fuzzy mathematics-based
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taekwondo overal qudity evaluation modd, it re-
alizes tackwondo overall quality each indicator
evauation and analysesthat providesscientific and
comprehensive methodsfor taekwondo devel op-
ment.

(2) By establishingtaekwondo players’ fuzzy informa:
tion base, it will provide development for future
taekwondo health developingin China.

(3) On above, we know to taekwondo players, they
shouldforminto good living habits, keep apositive
optimistic frame of mind, thenext isthat fromthe
aspect of training, strengthen athlete specid quali-
tiesresearchescanimproveoverall qualities.
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