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ABSTRACT

With sports development, soccer robot also accordingly moves forward,
especially for soccer robot competition situation evaluation correlated
analysis and researches are more focused by lots of scholars. The paper
just based on the thought, it introduces fuzzification thought into it, analyzes
itsmain influencefactors, and applies specific exampl esto make algorithms
verification, it gets its competition result’s matrix structure, so it proves
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soccer robot competition situation evaluation model plays an important
role in improving soccer robot undertakings devel opment.
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PREFACE

With social devel opment, deep researches have
been made on multipleintel ligent system problems;, the
system hasa ready become one of important artificial
intelligence researching orientations, form which soccer
robot devel opment isusing akind of eva uation standard
competitiontopropd toartificid intdligenceand multiple
intelligent system researching.

Among them, lots of scholars have made efforts,
and got plentiful achievements, which provides
beneficial conditionsfor scholarsfromall circles of
society researching, and providesimpetusfor soccer
robot development. Such as: Wang Bing in robot
competition researches, he put forward that divided
information fusion into three layers that were
respectively decision layer, feature layer, datalayer, it
mainly used own party and opponent aswell asplayers
positionsto cal cul ate accel erated speed, speed, soit

could predict that subsequently soccer robot player’s
trend and position change status, and he a so proposed
that soccer robot competition system wasabattlefield
information fusion system, itstechnical research could
referenceformers’ informationfusion systemrelative
research achievements so that improved soccer robot
intelligenceleve.

The paper onthebasisof previousresearch result,
it analyzes soccer robot fuzzy comprehensiveevauation
influence factors, puts forward and discusses fuzzy
eva uation agorithmsthat providestheoretica basisfor
soccer robot fuzzy comprehensive evaluation, in
addition, it aso introduces specific examplesto make
simulation, appliesexamplesto provethat the model
fuzzy comprehensive evaluation on soccer robot is
exactly reasonable, so it proves the model has
universdities
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ESTABLISHMENTS

Innature, it hasexcessive unclear problemsdueto
objectivedifferencesthat arefuzzinessproblems,itis
up toAmerican automatic control expert that provided
fuzzy set concept in 1965 and wasthetheoretica basis
of fuzzy mathematical problems; For anormal set A,

selectany element x, Ag x,0r x e A, itshould select
one of thetwo, we can promote feature function till
fuzzy interval tobe | 0,1], innormal set, it takes 1, 0
two vaues, soit can usefunctionto expressas:

0 Xée A
A(X)z{l xe A @)

Welet A tobefuzzy s, then a isafunction set of
x in[0,1], andx is global value, if it takes A B

intersection, and sum set aswell as A complementary
set asfuzzy set, corresponding membershipsare:

(Av B)(x) = max(A(x), B(x)) @
(AA B)(X) = min(A(x), B(X)) )
A(¥) =1-A(X) Q)

The model’sintersection and sum can be applied
intoarbitrarily multiplemodes’ sets.

Assume nx mand mx 1 arerespectively oandpg
fuzzy matrix forms, andthenC = ABismatrixof nx1,
corresponding element is.

Cj =v(a" Ahy) ®

In above formula(i=12,---,n; j=12,---m),
and ,» togetherwith » represent:
avb=max(a,b), arb=min(a,b)

Definejudgment object, it isindividual variable
affected by y piecesof factors, and itsfactor setis o,
definitionis

o= (00,0, ,0) (6)
Andregulate
a|(| =1!21311y) (7)

Duetoeachvariableweight isdifferent, for defined
judgment grade, impact degreeisalso different, we

assumetheat itsweight dlocationisa, , and:
bi =(byb,,bg, b)) ®)

————, FyurL PAPER
Amongthem:

b(i=123:,Y) ©)
Itisformula(2) weight val ue, according to common

y
sense, weknow by > 0and ) b =1.
i=1
If every factor b includes n piecesof subfactors,
itsfactor setis

o =(a; 07,0z, 0ip,) (10)
Then correspondingweight valueis:
b; = (bi,l,bi,Z’bi,S""bi,n) (1)

To «;

; Weight valueb , according to common

sense, itisclearthath . > Oand 2B =1
=1

(Y

Egtablish an evduationindicator set as;

9=1(9192,93,"",9s) (12)
Corresponding eval uation objects can bedivided
into s pieces of different grades, here, we

letg, 9,,9;, -, 9 tobeeachmerit goodnessfromhigh

to low, such as excellent, good, qualified, and
unquaified soon.

Regarding evaluation indicators’ defining and
selecting

By carefully researching on football field, it can
select evaluation indicator factors as: current
competition balance time and scores, the two sides
dribbling speed, thetwo sdes’ sportsdirections, player
position, ball speed, ball sports direction and ball
position so on.

Resear ch on field infor mation fuzzification process

Dueto football field form isthe result common
decided by multiplefactors, it needsto establish and
adopt fuzzification method to research, if football
competition attack timeisinright half, thenit can use
formula

Object.x = BOUND _ RIGHT —Object.x;
Object.y = Object.y;
Object.6 = 7 — Object.6
Aboveformulacan beusedtotrangform, fromwhich
BOUND _RIGHT asthelength of football field, Object
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isan coordinatethat includesball, robot two sidesand
fiddasfollowing Figure 1show:
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220 xcm

Figurel: Sadiumgraph

In order to control the degree of control flag , set
itsinitid vaueasO, for flag wetakesthreevauesthat
are respectively 1, -1, 0, if opponent is weak, then
flag =1; if own partyiswesk, then flag =-1,if the
two have no big differences, then flag =0, other

value flag isaconstant.
Leth, to express opponent used time, b, then
express own party used time, so hereown party ratio

i = b x100%
+hy

Then control degree corresponding membership
functionisexpressed as:

-1, o>60%
flag=41 a<40%
0, 40%<a<60%

(13)

Inrobot football field, the same aspeople, it a'so
has all-out attack(1-0-4: four forwards), Stress
attack(1-1-3: onerear guard, threeforwards), al-out
defense(1-4-0: four rear guards), stressdefense (1-3-
1. oneforward, threerear guards)aswell asattack and
defense baance (1-2-2: two forwards, two rear guards)
such five battle formations, and during competition
period, football robot transform formationsaccording
to control degree, scoresand other factors, if itisin
final stage of competition, thenformationdefiningis
based on scores.

BioTechnology — cmmm—

Football robot competition evaluation system
construction

Accordingto establishtimefactors, and combined
ratio aswell ascontrol degreeintegration, it established
football robot competitionfirst grade eva uation system
factor set, useseventsdriven modetoimprovedecision-
making system efficiency asfollowing Figure 2 show:

Matrix matching
Fuzzy Comprehensive | Export
Evaluation System To strengthen the attack

| Offensive and defensive balance I

Possession of the d

| Strengthen defense |

Figure2: Evaluation mode based on event-driven

Let(1) 9,,0,,0,, respectively express control
degree, competition time, scores that construct
comprehensive eval uation system factor s,

That:
g= (gl’ 9, 93)

(2) ay,a,,05,00,, 05 rESPECtiVeEly represent
strengthen defense, strengthen attack, attack and
defense balance, all-out attack, all-out defense these

types, sothat it constructs singlefactor fuzzy mapping
s, that:

f:g '_)a!gi|H f(9) < (. a,,05,0,,05) (15)

Amongthem, «;(1=1,2,3,j =12,3,4,5) ,fuzzy

(14)

evaluation set corresponds to factor g isf(g,). In
order to define correct fuzzy mapping, make
corresponding processingwith g,,9,,9,, and carry
out grade classification problem.

Football robot competition timeclassfied problem

Football robot competitiontimeisevendistributed,
each have 5mininfirst and second haf, welet (1t 1t to
represent competitiontime, current competition aready

proceeded time t,, so competitionratio:

Ot =L 4 100%
10 (16)
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TABLE 1: Timefactor membership

TABLE 3: Scoregradefactor member ship

Grade Uu U U U U Grade Uu U U W U
Ate[0,03] 000 010 090 080 020 As=0 000 100 000 080 0.10
Ate[03,06] 010 020 050 080 050
<l : Ase[-2,-1 000 080 040 100 020
Ate[06,08 020 040 070 060 0.60
Ate[08,09] 030 040 060 080 0.80
Ase[-5-3] 000 100 010 080 0.0
Ate[09,10] 100 100 010 040 0.40
TABLE 2: Control degreemember ship Ase[-10,-6] 010 020 080 100 020
rade
? g U U U s Ase[L2] 020 040 060 080 050
Flag=0 010 050 08 090 0.0
Flag=1 030 060 070 080  0.30 Ase[35] 040 020 060 040 0.80
Flag=2 ~ 040 060 080 070 040
Then & cormesponding membership evaluationset Ase[6,10] 100 000 020 010 060

isasfollowing TABLE 1show:

Football robot competition control degreefactors
classified problems

By previous stated control degree function
problems, according to investigation, expert experience
and mathematicd gatigtics, it makescorrdation andyss
and gets relative ¢ evaluation set membership
classfication, asfollowing TABLE 2 show:

Football robot competition scores classified
problems
Assumethat the paper discussed interval isinteger

value in [-10, 10], opponent scores,, own party
scores,, then the two side score g difference

isls=s,—5,, according to investigation, expert
experience and mathematical statistics, it makes
corrdation anaysisand getsrelative g classification,
asfollowing TABLE 3show:

FOOTBALL ROBOT COMPETITION
COMPREHENSIVE EVALUATION
TRANSFORMATION MATRIX PROBLEMS

Definefuzzy evauation matrix processisamatrix r
that integratesthe abovethreefuzzy eva uationtogether,
thet:

f(9,)
f(9,)
f(9,)
Accordingto investigation, expert experienceand
mathematica Statigtics, aswel ascombinewithweights
defining method adoption, it digtrictstimefactor, control
degree and scoresallocation thethreeweightsas:

b=(b,b,,b,)=(0.50.3,0.2) (18)
By matrix compositional operation, it can get its
corresponding eva uation result,

r =

r.35

lp Ty N Ty IBs
SlTn T Ty Ty Ty (17)

r.31 r.32 r33 r34

That:
C=bx*r = (bl’bzybgu"'by)*(rl'rZ’r3"",r y)T
= (CJ_'CZ’C:-}"”'Cy) (19)

Aboveformulac isfuzzy evauation vector, make
TABLE 4: Weight and member ship allocation

Factor U, U, Us U, Us Weight
ol

V, 0.00 0.80 0.40 1.00 0.20 0.50
\VA 0.20 0.80 0.60 0.80 0.40 0.30
Vs 0.00 0.20 0.60 0.80 0.50 0.20

Evaluationresult C 0.06 0.68 0.44 0.90 0.32
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normalization processing with above evaluation result,
and then select maximum membership

¢, (j=12,---5) thatisfind football robot competition
fuzzy comprehensiveevauation result.

FUZZY COMPREHENSIVE EVALUATION
SPECIFICAPPLICATION

For above evaluation process, the paper assumes
that when opponent current competition scoreis.0:1,
thereisoneminuteleft beforefirst haf ending, so our
party isbackward, and corresponding control degree
is flag = -1, now weight distributionisasfollowing
TABLE 4 show:

M ake corresponding fuzzy transformation of above
formula assumed weight setp, after computation
handling, it can get corresponding result
c¢=[0.05,0.67,0.45,0.91,0.31] , makecorresponding
normalization processing with the result, and then
according to membership corresponding principles, it
can get final comprehensiveevauation result isoutput

formation «, , so now it should strengthen attack, and
attack way istheform of onerear guard, threeforwards,

that:1—1-3.
USE SSIMULATION MODEL TOVERIFY

The paper adopts F|RA provided simulation
platform to make simulation onfootbal robot, firstly it
should establish coordinate system that appliesmateria
object and simulation system transformati on equiation:

s

v, | | v,~6.373 20)

Inaboveformulay,, y,, X, X, representssmulaion

horizontal and vertical coordinate axis, for adopting
above eval uation model or not, it usestwo forwards,
two rear guards (1-2-2) strategy to make
comparison, abovetotaly proceedswith Smatches, their
resultisasfollowing TABLE 5 show:

Thetwo sdesrespectivdy makeandyssof multiple
eva uation with and without comprehensiveeva uaion
model, use two forwards and two rear guards (1-2-
2)strategy to makecomparison, smilarly proceed with
5 competitions, their result isasfollowing TABLE
6show:

By abovetwo TABLE 5 and TABLE 6, we can

TABLE 5: Test one competition result

Session Number of Pitch Number of Control Freethrow Winning
goal time % shooting times degree% times session

1 31 56.30:43.550 9:6 45.50:54.40 85 Win: defeat

2 2:1 55.40:44.70 85 47.5052.30 9:7 Win: defeat

3 11 54.40:45.50 5:3 52.5047.50 4.6 Draw: Draw

4 2:1 51.50:48.50 75 44.5055.60 6:5 Win: defeat

5 32 53.50:46.50 10:7 48.3051.80 10:7 Win: defeat
Tota 11:5 54.30:45.70 39:26 47.6052.40 37:30 4winldraw

TABLE 6: Test two competition result

Session Number of Pitch Number of Control Freethrow Winning
goal time % shooting times degree% times session

1 3.0 55.50:44.50 10:3 42.50:57.50 84 Win: defeat

2 4:1 54.60:45.40 9:3 43.60:56.40 9.5 Win: defeat

3 2:0 56.50:43.50 8:2 41.60:58.40 75 Win: defeat

4 5:2 58.50:41.50 11:5 46.50:53.50 10:6 Win: defeat

5 31 53.50:46.50 10:4 44.50:55.50 8.5 Win: defeat

Total 17:4 55.72:44.30 48:17 43.75:56.30 42:25 5win

BioTechnology — o
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get that to footbal | robot Situation eva uation, multiple
gradesformisobvioudy higher thanfirst gradeform,
whichisbecause multiple gradeseva uationintegrates
all kindsof complicated factors, andimprovesfootbal
robot corresponding strategy all ocation effects.

CONCLUSION

(1) The paper introducesfootball robot competition
Situation eval uation system, and introducesfuzzy
mathematical concept and correlation algorithms,
uses membership to make correl ation evaluation,
which provides systematic theory support for
footbd | robot competition sportsdevel opment and
providesimpetusfor itsdevel opment.
Inthepaper’smoddss, the mostimportant isweight
alocation, aslong as based on different footbal |
robot correlation indexes weights, it can
comprehensive evauatedifferent football robot
competition forms problems, so the model has
universdities.

(3) Though the paper data has some constraints, in
football robot competition situation analysis
problems, apply fuzzy mathematicsmethod and start
from multi ple agpectsdeve opment, so that provide
fast path for football robot competition situation
research aspects.

(4) Inthemodd verification process, establishmultiple
indicators more highlightsthemode ’ssuperiority
by comparingto previousmodels.

2
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