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# # 5170456521 MAJOR COMPUTER ENGINEERING

KEYWORDS: SOCCER GAMES / PARETO OPTIMALITY / MULTI-OBJECTIVE

OPTIMIZATION PROBLEM / ARTIFICIAL INTELLIGENCE
NATTAWIT TANJAPATKUL: ARTIFICIAL INTELLIGENCE FOR LONG BALL
PASSING IN 3D FOOTBALL GAME. THESIS ADVISOR: ASST PROF. VISHNU
KOTRAJARAS, Ph.D., 142 pp.

Ball passing is very important in soccer game. Making decision to pass the ball
to the right place and right time can help increasing the scoring chance for team. There
are many previous researches in RoboCup which are based on ball passing. But those
researches were using 2D soccer simulation. This limited Al to only pass the ball on the
ground aka normal passing. In real soccer game, long ball passing also has an
important role. If Al can pass the ball in both styles, it will increase the performance and
will have many varieties to play soccer. Although, soccer games in today market are
very realistic and Al is capable of both normal passing and long ball passing. But the
development technique behind it is not proposed to the public. So, the main objective of
this thesis is to propose the method to develop ball passing decision, especially long
ball passing, in 3D environment for Al. We propose the algorithm to calculate suitable
kicking force for ball passing. We have developed our own 3D simulation soccer using
Unity3D game engine. We apply Pareto Optimality in ball passing decision in order to
search for suitable passing destination for normal passing and long ball passing.
Furthermore, we also propose the method to choose each passing type by applying
dynamic script concept. Because, even if, Al can pass the ball in various types. But to
achieve the best performance, Al must decide which passing type is more appropriate
for certain situation. The results show that Al using our proposed method has better
performance than Al in previous research. We believe that our proposed method can
be used in real soccer game and can also be applied to other sport games which have

team collaboration like soccer.

Department......Computer Engineering..  Student’s Signature............ceeeeeeeeeeeeeeevereeeneen.
Field of Study .Computer Engineering  Advisor's Signature ...............oocoveovveveereeveeseeeeen.
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P v o & AN o M o " o A o A V| o A
LN muum@auw"l,mz"l,u"l,wmﬁmﬁmwLﬂum@]auwgﬂ@amq@ waIndudrnaun

LRNNCRA LLawau%'uVLﬁmnﬁq@

e 1 dudsdwiunsdaiula (decision variable) [9] faffiazgn
Wenlultlunstsfiudaituiaglszasd dundfiunudis x lai =1, 2,3, ..., n

A A o A A o o A A A o o
I@]EJ‘Y] n ﬂaﬁnmumaumngmaaﬂ ﬂ’?‘lﬁ%@l‘ﬁ Xﬂammadmngmaaﬂ n A1 %ZVL@’N
X ={Xq, X3, ..., Xp}

Fonwa X aaiiduldle (feasible set) uaziSuniman X (Jutuira

(subset) dﬁﬂ%gﬁm‘s@f@aﬂ% (decision space)

fnwn 2 WenduinqusrasAnIananinmi (objective W38 criteria) [9]

a

anUszasAudazatng annUNUBWINTU f,(x), f(x), ... , f(x) lapfl k Aadwiuvas



a

Taquesd Mmuanneestasiagdszaid F = (6, ..., f) Waunudl x lasfi x e X

avldlwanmeiTagdezasd uaawsildazSondt Buwa (image) vanwanidulfld x

wazSeniwanduasinaiduduieaindiniinguszaid (objective space 3@ criteria
space)

nnflonudnadu sannlsuwmImdrnzaufigadmiudywndnais

a

mqﬂszaqﬂ"’vlﬁ'h
min(fl(X}J f! (X}.l LI f[{(}{}}
xEX

v Aa [ 6 o A A o A [l A &
Tunsuddymndnansiaguzsd audanwiedneufaglwaaiduly
leudazaaus anudragsmnsunmstarsan ldmufsunu nsdunidiaausasdam
NI UBNILLTAVDIAIULRONNNAM VAN IZFNNINNIIGIRANDU LTAAILRANAINET?

3unin Lﬁm“ua\‘i@]‘aﬂmwgoqﬂwuﬂm (Pareto optimal set)

MRUALIR x, X e X
frualiiiniaas u = F(x) = (f1(x), fo(X), ..., f(X)) = (uy, Uy, ..., Uy)

fuualiiniaas v = F(xX’) = (f1(X), fo(X), ..., fl(X)) = (vq, V2, ..., Vi)

Reun 3 Lsﬁmaa@;amquaq@wuﬂ@ (Pareto optimal set) [6] ALREN X

o

Ao a & . A A P @ &
Q&ﬂﬂ']qLﬂuﬁNqﬁﬂmaﬂLéﬁ@QaUﬂqwgﬂqﬂwaﬁi@ﬂ@ﬂl’uﬂ VLNN X V]‘V]']&L'ﬂl,']ﬂl,@laf \"/

ATaUATEY (dominate) LINLABST U

f21uf 4 MIATALATBIVINLILA (Pareto dominance) [6] LINLABS u

& vy @ & & 1 A . .
AIAUATDILNINLADY V (IﬁﬁtyaﬂHM’n uzv)naatla vie {1, ... kL, ui<v;a 3ie {1, ..
K} 2w < v naMfe b ndndiaieenimIainnudl v wazll u vsenflidsieend v,

aie {1, ... K
fuua P* ﬁammao@;aymwgaq@wmﬂm sanumunsadawlain
*:={xe X|—ax e X, F(X) 2F(x)}
P* mm‘mL‘%fsm"l@T’j']Lﬂum@maaﬁmauﬁ"l,sjgﬂmaumaa (non-dominated)

fionufl 5 vaulwanwLsla (Pareto frontier) [6] iN%Ua PF* falTavauiag

= U
WLIla R1U1IDLT 8w en



PF*:={u =F(x) | xe P*}

fenuf 6 wisla-€ (Pareto-g) [6] lunauddlymindnansianlszasd
L4299NT 29N A LEIHLIAT LAZNNTFWIMTAIANRNILADS 819N lan1a¥inlw big1u1ID
o = n‘ ¥ o gﬁ 2K A U & 1 dl'
mmmmq@@;aUn’lwgaq@mamwwnﬂm% AINUIITNITLTA € 1iludntszunmiie
fnnatnzINIInsaysuldnanar ieauwanILIla AMIAANILILA-E L RAaUNUN
LiI@]'ﬁiill@]’]“QﬂaEi’N LANGEARATINANTATaUATEIVIN LTIl udonn 4 TRunua v,
e (v; + €) laan € > 0 MITenTaienuazitfewllash

iTavaIgaEMNgIganRLIla (PY)  =>  LmaueIgasmMNgIgansla-g (Pre)
MINTALATEIVBINUILA (Z) =>  MIATAUATEIVBINIILA-E ()
YAULUANILA (PF*) =>  9auUlIaNIILa-€ (PF*g)

e 7 vauiwaidAImium (convexity) [6] L1TAT8IARIaTaLIIAlA
arliguaniAiiniuuidolosniduasi31naa x, 1iaga x, udr iduassnlddinsed
Aoluirani lauh x, Waz X, WUENITNUDILTANINENITE Qmauﬁ'ﬁﬁﬁmméﬁﬁmiu

o ad ! A o [ A A [% &
MIduundszian wazitnsmdnnanzauigasniudymiflinaeiaglezad

Qs 1 dlda v 1A a v ni ni
MativadauanAInILY LLaxvl,ww'mmhmgﬂLLam"l:ﬂumww 1 UWRZANWA 2
ANAAU

I
=

wAa A

P Aa o
NINAN 1: Lﬁlj@qummm N']ﬁuthsu [6]

NN

A

nd 2: iaf ld g uautarniuu (6]



2.1.4 35 N1THIANRNITANNFATALNITAIUIRENULUUN®SIW (Simple
9 LX) p

Weighting Method)

fruald x e X
MuaInTWIQUIREIA fi(x) waz f,(x)

fuualit C, deduwavasaanduldla x

=)

3%'m3‘1mml,%mzauﬁq@1@ﬂmsmoﬁ’mﬁmmuﬁugm [19] aa130 gD
6

A oA A waa ) e Vo ! & o
uva@LlJa C, NQM&NU@N’J%%WH% LLﬂ:UaNl%&]ﬂ’]i?j@Lmﬂﬂ’]ﬂui:ﬁ?qﬁﬁﬂﬂﬂjuj(ﬂﬂqﬂszaﬂﬂ

a A : A o o Aa o @
adpusumaiemdminzaufigadmivdymnfisesiaguseaadlain
min f(x) = a4fy(X) + axfy(x) (1)

A A 1 A dq/u 6 o 6 -
Fonauninfanidninzauigadineiduasindszlosd (utility
function) o, WAz 0, ABAININ Fe1annIwIawiny 0 Anuald o, Adldwinnu o

I o, W3ENANT (1) NI&a999 waeiwuald o= ayla, 3le
min f(x, a) = f;(x) + afy(x) (2)

dounaasaunis (2) lwdSpidagdszasd lasnsdmualdaaunis (2)

@ a4, 4

Senrnueefiennits luiitae a
fi(x) + afy(x) = a %38 fo(x) = -f1(x)/a + ala (3)

NnaunT (3) ldanutuda -1/o uazaadaaun f, fia ala
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A

f, +af, =b

1

.,
L

f (=)

WA 3: rmwLLamLﬁumswadﬂaﬁ%’uasmﬂsﬂmﬂuﬂ%ﬁﬁi’@lqﬂizmﬁ [19]

NNAWA 3 ANTITQ B Uaz C 221647 £,(B) + afy(B) = f,(C) + 0f,(C) =
b WNUANNINAINAL X ﬁgmmu‘[mqm B ez C lulaunanean I nIuWIn T
Kdv 1 A o al' nl' 1 (% 6 o
aysndszloniih nanfediney x  lag ‘ngmmu‘[@mmmQumaumwmﬂdﬂm
& A [ & ° AN A h o ° A A
asniszlomiduinuazidudiaaun T uLanA@IIN nMamdaeulininzauigaas
ﬁﬂ(ﬂﬂmsmEl'uLLnuLﬁumﬂﬂi]'aﬁg@ﬁﬁLﬁ@iuummmmumzﬁ'@Lé’umanmﬂLﬂuLﬁué'mTa
pasduvagandullld lunfiduwnresaamiuldldae ¢, anamh 3 azlddnga
A fayaFuRE ﬁwmﬂd'}@hﬁmﬁfﬂﬁgﬂﬁmu@"l,ﬂuﬁoﬁfuasmﬂixiwﬁ&’lumﬁﬂau%'uvl,@i”

mmminm;ﬂ"lﬁ'hﬁmau X ﬁmmmuﬁqm:gﬂmu‘[mg@ A

ad a%’ & ad s 6 g: % A = s 6 A
’J‘ﬁﬂ’ﬁul,ﬂu’aﬁﬂ’]iﬂqll’?l@lqﬂizﬁ\‘lﬂ“fl\‘m&l(ﬂlﬂL%aaLWﬂGQ@]QﬂizﬁdﬂL(ﬂﬂ’ﬂ(ﬂﬂ
MIlFENnen azinladiadtinrind fuw llAasyinlvdeaun eidaswulaslUdne
{ @ { o & £ Y A @ RS o '
WEINANNT WU R muu"%‘wuagﬂﬂﬂﬁwmsmwmaaQ’memsﬁ]ﬂﬁmm%umm%

%aﬁ]ﬂﬁﬁ’m AUNLANNZEY LRZATINLANNG BINTY ﬂG{@QﬂitﬁdﬁﬁJﬁﬂﬁq@

2.1.5 AEmImannanzaniigalaan13anaaaae € (E-constraint) [9]

'
' a

ad o o 4w & ad @ Aa
'Jﬁﬂ"li%']ﬂ']L%quﬁwﬂq@‘[@ﬂﬂqiﬁ]qﬂ@ﬂqﬂ’lﬂ € Lﬂu’lﬁﬂqiLLﬂﬂﬂJﬁqﬂN

'
a o

o e A a _aa ~ aa = v Aa
%a’]UQ@QﬂizadﬂﬂLﬂ%ﬂs%ﬂuqﬂﬂa@ﬂﬂaﬁﬂqsuud 'JﬁﬂqﬁuaqN’]iﬂlaﬁLLﬂﬂm"%’]ﬂ&]%aflﬂ

Q q
@ & adA ' waa ) @
'J@q‘ﬂizaqﬂﬂim'ﬂ Cs vl:l]l]ﬂmﬁ&lﬂ@]“’)ﬁuqhku 19}

q

nnigumImdmnzsungadmmniudymninaoianszasd
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EIE]}]-(flI:X}J f! I:X}J vy fl-;I:X}}

AT I WLNWRHLINT AR A8 N1TINNAAGY € TaT0

min f;(x) (4)
fofx) <g laofip=1, .. kuszp#]

P A A6 o ' A o @ . w ad
aunIf (4) Aesuminldmdininzaniigalasnsiinadiean € 35013
ﬁaLﬁanﬁaﬁ%’ui’mqﬂszaaﬁmﬂﬂaﬁ%’ui’mqﬂizmﬁﬁmm k WanTuwaanu1nitawanaw
Wattuiaguszasdngnitanazgniianii f(x) duiaiduwiagdszasan lildgnidendn k-

1 Wenduazgnizonda f,(x) a1 p s nivuaasdraundszdiaisulanasud 1 89 k ud

° ¢

£
o Y °

. . o & o eAN W o A .
Ly j mnsurinsdiadvewauusesisituingulzasdnldldgnifenudas
Waidudiod € iiNausasindudiamzvasudazfaiduiagUszaidladouunudie g,

v A o [ Aa o A 1 A o v [ 6
azlddnnzanfigadmivdymninasiagdszasdfedn x nildlaituiagUszad
ngniden f(x) Sd1dnga laof xe X uaz f(x)  Hdrdnaegnoluseviuavesisidu

s

Tandszasdaunlaldgniden f,(x) dretdsaiintgnuaasliluning 5

Ma(z)

I
I
I
!
|
I
!
I

Optimal sc}lur.i(:)n
of Ka(=h)

Optimal sblution

: of qug“;:

'f At
1

m

A A P ad o v . w o ) Aa
NN 4. ﬂi'W\ILLa@\'I?g@IVILVI&I'W&&IVI%@I?IQ\T'Jﬁﬂqs"inﬂ@lﬂ’l@l'lEI € a’]%iﬂﬂﬁy%qﬂuﬁa@

Tanudazad [9]

nnmud 4 unuddymndsesiagusessd k = 2) laglditnns
$iadnde € lunsdildn j = 2 uazdn p = 190 K, unugafinanzauiiga LAninge K,

P o , £ | o o ! v o & o
ﬁ’]&l’]iﬂLﬂaUu@I’ILmu\‘]vI@VI@ EI“II%Q%Jlﬂun’]iﬂ’]%u@ﬂ’maum@mu (81) 1%ﬂuﬂ\1ﬂ°ﬁu



12

TanUzad f,(x) uazaa K, "laji‘i’nﬂuéfmagliumﬁu@lso fi(x) = & w199 K, Sniudasog

melusauiuawad f,(x) < €

Apmnndnunlute 2.1.4 usr 2.1.5 wRgenguAugiulunisnien

A o @ o [ & A ad o & Y a &
manzrufigadmiudymnivasiagdessd madenitnisdndudaslionzi uag
Fuundyzinnuasdymldlaigonan taNzaansaiianitnImdiaauiwanzauny
dymnuld Snivinasimsduundminniesymndnasiaglzsddminnuise

itlesdaludl (19]

A A & o L& oA A A a . A
® W’ﬂ]’]iELL’]LGIT@]Y]Lﬂ%VLﬂVL@]’QZLLUGL‘.LI‘LLLL‘]J‘]J@]E]L%E]G‘ﬁiﬁ]@‘lﬁﬂ?ﬂ (contlnuous NI
. A o 1o A o @ o A ..
discrete) wazdisrwnlidnarsadine (infinite %38 finite)
° ﬁﬁnsmwﬂoﬁ%’ui’mqﬂi:mﬁﬁmm\iLﬂuﬂi:mm%uﬁu,VLaJL%aLﬁuﬁ%a"lii
ey (linear, non-linear %30 non-smooth)

o Aavmvevawslavzuiduiinielilqmandifindiumu (convex

=) a o 1 A o [ A .
38 non-convex) uazdlansmsdande ludany (connect #38 disconnect)
ac A A Y
2.2 SWIRUNLNYIYDY

Kyrylov, V. [12] (Balancing Gains, Risks, Costs, and Real-Time

Constraints in the Ball Passing Algorithm for the Robotic Soccer) 1evinauadznisas

Py wa A o ' A o o A A o ¢ A
uaa‘uuwﬂ@ﬂlmmﬁmmmmmmmmmq@mmuﬁfymwwmme\qﬂsxaaﬂ Faleb
fuunaNansuNalszlowd, Warituanuide uasWensualgine (Gain, Risk Was Cost)

~ o v a & a o & & o o ~ o

el TUIENaUNITAAFWIY TIUNITNITAIIDINITAATIWIBNITAID TR Lwaﬂsuﬂga
UseanTa w1 wln13518 09 LUADURKAINWANE  NIITFILORALTA1AILLTHT
warfian19lun1IsIuaa I@Uﬁ]:ﬁﬁ]’]smﬂmﬂqﬂﬂmm’m (x, y) bazaNULTIUanen19es

'
Aa

Ao Ao At o . @ Aadad |
ANUAANABINIT \'ﬂmﬁ]ﬂﬂ"ﬁﬂﬂmimmaamil,l,“u\‘muvtl‘@luammuaad&lm‘nmja’n Tao of
Soccer [24]

WanTuwualszlomd (Gains) Aa31978 (reward) LHudridasnisvinldunn
J 'y v %) ' A . )
Iu  Wendunadszlooiazd 2 WariduReWsridudgnais (tactical value) uazWaridu
lanmaluniaviilszg (scoring chance) lansngnsitaznszdulisvaalinisszgdhe

v 1 1 e 1 o ‘3‘ 1 o v 1 U

avstwannniimsssueanay aulanmalunmsidszgazinegnudwiudiaudoasy
Y A ' ] ' ¥ A @ 6 o
dhufagizniigalaems (x, y) uazdzgihoandie  lasgidvazeanuuuwentu

a9nanlasdnadaannawian [14, 22] uas [27] MNSIGU
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o Waridudynais [14, 22] afidudsiuauiudunisvesgnuea lasaz
A J dll v v 1 U A U v
wmmnmumagﬂ‘uaaw’ﬂﬂaﬂi:@mﬂmwwmaLmsl,ﬂa&gwammjmuaa

' Y o & o A & o @ o A
PILAWHBATITIN muuﬂaﬂ%uuﬁmﬂumim:@;u’maauaa"l,ﬂm‘nﬂma
°11aaﬂs:cﬂc'hmmﬁm%’%amwaumﬂmuaamaal,muc'hﬂm\rﬁm

° ﬂ%uiaﬂwaluﬂwswwﬂiwm [27] ﬁoﬂﬂjuuummuaﬂnmm mwawm
ﬂs:g] gwwmﬂmzmwLmﬂ‘s:g}maaamumm;dmﬂi:@ ORI IIARHIPK
U dl dl a U 1 6 o =
PAIUNVININII LLaszﬂlﬁumsmﬂsxg} mmﬂmmaaﬁaﬂ%uumgo
%mﬂmm’hﬁiamalunwsﬁwﬂs:g\go
WaTuAMUED (Risks) wzfitalisdndaluiidnivge (x, y) Ndasnss

vaahl uwandasnisvinlvaaas

% U v 1 o Y, 1 J 1
o Waritu r(x, y) Aoantiuennna (x, y) few Weidulidduegiu
' A = , A ' A \ v A
AMAEITBINAINATANTIAA (x, y) Tzniaiauiniie uazdhoasedan
15115@
6 1 1 A = 6 o dq’d 1 J >
o Wi r(x, y) UBRNIRNUEINOUNINNG (x, y) WenTuikiidTunatiny
. ' P = A @
anudsrasnMIzRiaiendzlling (x, y) uaznaidoassdiy
zINANM4 laniat
> { U AI [ Q ¥, 1 J 1
o Waritu ry(x, y) iNauTmAneIsllige (x, y) lainiu Neriduiilidnduat
NUANNANTBINIMNNIZAINTIRG (x, y) TTAIUNBUTINAN uazuan @

a J ¥ = [ a
ﬂ?ﬁuLﬁﬂd%&ﬁdmuﬂﬂﬂﬁﬂﬂaauﬂiﬁiniﬁwﬂﬂLﬂulﬂ

®  WINT ry(x, y) fhoavsdnudsuinanniinly ﬁaﬂf*ﬁuuummuam UAIN

f19paarIafiaz mma@ (X, y) ITHINNUA UAL ihaasetuisfia @Lﬂu

AUALFDY

v

o WINTH ry(x, y) omIniannfinunsuLea iy UaaenezeaNUaN
o g 1 J 1 Qs J a 1 {
auw Wanduidenduagiuddaauastiaiainuenszeanuanauwia
WRINNHIUIA (x, y) U2
6 o A ' A A 6 n:?d 1 ‘3’ > ]

o Waritu re(x, y) auiinfinaranies Wanduilleninagniunadizas
nanagiuiunaiiNawHNNNSIFYYIMIaNINBURIALT

o Waritu r(x, y) vaaanvazlulifiege (x, y) mwmzinge (x, y) Inafinly
A A & o & A A A Y
WaRansnanuduueItes wananiszazminuaanfenh blla

a e . doe @ a P aa € a o
RN mﬁ]vl,wLVI’]ﬂ‘i.lﬂ’Wlﬂ’]%’vaLm]’mg@liﬂ’]iLﬂaauWMGWﬁﬂa NITWLLU U WY
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s

FURAVIIINFYYIUIUNIN (noise) A1vaINaiTURazlddmivTaisy

[

PDINNANFUUIUIUNIUAINAD

[

s 1 U 1 g 1 1 { U 1
WaridudnlEi1e (Costs) Aerduagiugrsimngnueadaslluiawesly

= Aa o Ao & Ao o Y = ! A
ﬂﬂ?@ﬂﬂqﬂﬂqﬂwuﬂqiqﬂ?aﬂ@]aﬂﬂ’]il’ﬂuﬂqcﬂ@laﬂﬂq?ﬂ'ﬂ;ﬂa@aﬂ sﬁﬂ%zaﬂwﬂﬂizﬂﬂlﬁq}luu

NNI&IUaa bnaLA Ll

U7

€

@)

&

=2

[
[

A A o [ Aa a &
mumaumsmﬁ;‘@wmmzawﬂq@mmuﬁtymwummmmqﬂs:ammao

o a . d o £ &
§319N39 (grid) ﬁﬂizﬂauvl,ﬂmﬂ@@ (X, y) TUNITINNA 3600 IALUSIY
o A A o £ ' & o A & & o '
dalRananailulasnImanrasfantuauEnINg 7 Weidusadud
Aa ~ o o o M o v P A9 o
299 9aNNAIANNFBIFIIZONGa8aN H’Jﬁ]EJVLSJVL@RH’J’IQWWJ’I&JL&UW]I‘E
avsfiszaulifinils wazlaldszyidimadasduanumdyzasaina
A ' o A |
LREIVDILGA R WINTURT bal
q@ﬁmumiﬁ@Lﬁaﬂazgﬂﬁﬂﬂ%ﬁummmaa@;aUmwgaqmwnﬂ@ ol
A a A A o A = A
MW 5 geiiAesaHwNIAaLEan LLa:ﬁgﬂamnﬂaﬁ;@lumead@;asl
mwgoqﬂwnﬂ@
di (% v &R d' ni
L;Jammmaa@;aslmwgaq@wnﬂmvlmLLmaamg@ﬂmmmmq@mmm
AINATN ;ﬁﬁ“}'ﬂ"l,@ﬁﬂ%ﬂmﬁﬂuﬁ%‘mimﬁ;@ﬁmmzauﬁq@ 2 5% lag3sn 1
va A = 6 g; % A a 6 A ada A %
slmﬁms;;qlmmqﬂimmm'ﬂml‘mmaamqﬂsmdm g7 25N 2 1
o A _ " M. o s doco &
8ana3fiy (algorithm) lua1wi 7 Fududanaifiuigiduaanuuniuu
L8
L ad A A A . ' A
HAMINARAUWLINIATH 2 JAnubandu uazinanzauuinnil iasan
Joynindnasianuszasdlunuidoiliiquand@inium (non-
o waa ' £ aa A ~ A

convex) Y bATMTLIN lUWNNTEY TI199103D7 2 NeenuuuNLiNe

witgrinssvealagianiz
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= a a 4d a
NIWN 5: ﬁ&l’]‘ﬁﬂ‘UﬂGL‘ﬁ@l@laElﬂ’]WEi(x‘léj@]W’]LiI@l (qmamawm’n) [12]

INNANN 5 %Lﬁmwaé’wfﬂlaaLsﬁ@\@;aUmwgaqﬂwnﬂmﬁ"lﬁﬁrmﬂﬁ
o o A A A o 2 & ! o ' a
AW UeIATAILBANANLLATY 11 AuFuaI luin1Idhatan1Issuaa W lwiNawsaui
A ~ A ; A o oA ' Y & v o &
WUNELAY 10 LA WiaiaNuEangn LAZLANAILRON I UNITRIVBR LA NN REHER
L2 A LA v 1 I
maaﬂm%msmmmaoqazlmwgaq@wnﬂm-s LN % m;dnﬂmamﬁmﬂumsmmﬂ

A ﬁ@wm@mﬂmsﬁwmmﬁwﬂaﬁ%’uﬁ'@qﬂi:mﬁﬁa9

INANN 6 a:Lﬁudﬁwmuam%ﬂimmmaaqaﬂnwwg«aq@wmﬂm-s CFEY
YINNINGY LLa:ﬁNaé‘wfﬂsauﬂquﬁa@,duﬂmﬂLa"u 10 NURLAIAIEY FIRITUNITAANNT
dwrouialdulunsdnesuuuneuauesiunma  wanddydanisaadiuingainag
a & a = ua o 2 ada ad ad v 1 J s v
#I1To0 TaLGndl 3600 9 ppw"l,maumﬁmi 2 3% wusnlmmsqugwumsauq ]
LA 3%@iamﬁaﬂ%'uam‘hmm;@Lwiazsaumsﬁﬂmmlﬁﬁﬂ%mmﬁmmzau Vha9ann
o Al A9 o A o o i A A 2 o & =
2anaINuNlt  Ve1ANNTUTaun19Ian (time complexity) fa O(N) A9%uIIaNNITD
drainmadwauaa (V) ldlwoezfivamiaaimmiield 3miaaduingaiindnaanii
a:gﬂlﬁmun’]ia%“’wﬂ’%mnuﬁ'umauiuﬁa 1, azm"lsﬁ@nuﬂ’ﬁﬁ@q@ﬁmsmaan"l,ﬂriawﬁ
ﬁ]:ﬁmsﬁwmmmmmaa@;aﬂmwgaq@wnﬂmﬁfu aﬁaﬁiaﬂ'}aﬁﬁlﬁﬁ;@ﬁmm:auﬁq@gﬂ

daaanllae
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P a ad 4 o
NINN 6: mﬁ‘ﬁﬂ“ﬂadL‘ﬁ@QﬂﬂﬂWWQGQWWWLiI@]-E (q@amawam”n) [12]

Kyrylov lddns uazagtiazinnuasdymniinansiaguszsaddmiunis

o ] Qs U Qs J
maaamnmwmﬂmuaaLmvhmu [19]

o ganiiulyldazidunuudanin (discrete) wazliduiusna (finite)
o Waituiaguuaidazidulszianlaiiudu (non-linear)
e gauanilaazlifiquand@finiiyu (non-convex) uazlianmme il

¢iant (disconnect)

for { k := 1 to KE-1 )

With probability wj, randomly select j-th criterion;

Find the element x®x € S having the maximal wvalue of
gj(x);

remove x from S;

}
return the last remaining element in S*"
(Kyrylov, 2006, p. 9)

DINN 7: aaNaINAN “'J’ﬂﬁll“ﬁﬂﬁ’?‘@]ﬂLﬂN']ZﬁﬂJﬂtj@l [19]
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Define: A{R) return the area of region R
Define: C{R) return the centroid of region R
Define: n the passer number
Define: Rt; the ith tactical region on the field
Define: reward; the tactical value of ith tactical region on the field, it is set accord-
ing to tactics In soccer theory and situation on the field
Define: RT = {Ri1,..., Rt11} the set of tactical regions order by 1ts tactical value
RHp «+— the passable region of the passer
U — U
R, — NULL
for all Ri¢; in BT do
Rp; — Rpn Ri;
for all jsuchthat 1 <7 <1l and j #n do
Rd; «— the dominate region of the teammate j
Rpi; — Rpi N Rd;
it Bp:; # NULL then
Pp;; — C(Rp;;)
Rf;; — the falling region when passing the ball to Pp;;
R — Rfi; N Rp;:;
ve— A(R)/A(RFi;) = reward;
if v =uwv, then
Upy — U
R — R
end if
end if
end for
end for
return O Ry )

NN 9: aanasnulunaaFulanIdILaaLUY RPDR [28]
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vas lNyeguinanivesiui R, diaulisanisdadulagiuaauuuiiin Rational Passing

Decision based on Region (RPDR)
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Kyrylov, V., Razykov, S. [13] (Pareto-Optimal Offensive Player
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Evaluated Poink I —
=]
d= Distance that wank
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== Agent p
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Coello Coello, Carlos A., Dhaenens C., Jourdan L. [5] (Advances in

Multi-Objective Nature Inspired Computing) @ 32uT8w39afAgTasnunsuidyn
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Nakanishi, R., Bruce, J., Murakami, K., Naruse, T., Veloso, M. [16]

(Cooperative 3-Robot Passing and Shooting in the RoboCup Small Size League)
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3.1 asAlsznaunanas Unity3D

389l aWawILNa Unity3D asliadddsznauanunini 14
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3. Lsﬁ@lmﬂu"lﬂvl,@ﬂafg@magmU‘Luwuﬂ‘nmmzmw’mnamaﬂwuhaao

¥ ] 1
A a L

TATIIGUAININN 15 NIMNIINANNIFDI LU I NUNNUNWELEZIINAL I

U

FadunislsNdunmrua’ld (home position)

i 15 waidwly ldvasnsaadulaafenn [19]

3.3.3 msﬁ'mfammgﬂLmzﬁﬂﬁm%'mnu?ﬂ

° o a o a a P ~
ﬂ’]iﬂ’]%’lm‘ﬂzbl‘ﬁallﬂ’lﬁmEl’)ﬂfl.lﬁ&lﬂ’]iﬂ (5) ‘Y]ﬂﬂ’]’)vl.’ﬂ.uﬂ‘ﬂ‘ﬂ 2 Waay

FLAINTINARNNILEAIDNATI

X; = w*xhome; + (1-w)*xball + Ax; (5)

yi = w*yhome; + (1-w)*yball

lasfauds x, v; AogaNnavasauuzinvaddlanani | auds w fad
by o A . . o A Av A o v . . A
u’muﬂumagiuma O<w<1 @1u13 xhome; Uaz yhome; AavaRnalTuduwavian i i
A1AIN LT xball LAz yball AaaaRAATEIANUEA LAzl Ax AaeAINdszden
VOIHLAL | lﬁéﬁw%bﬂ%'uﬁﬂLmu',ammﬂlmmumu X LT ﬁﬁmﬂﬁaom‘ﬂﬁgmu i UnaL

& . : . { X o oa o
?l%ij@ a1 Ax; ﬁﬁ]Zﬁﬂ’]fﬁ\? ﬁ’JuLﬂ%EN%&I’]EI%:‘U%@%Jlﬂ‘iJ‘Y]ﬂYl’Nﬂ’]‘ilJﬂ‘llﬂdﬁdLﬂ%



38

3.3.4 ms@'hmm‘ma;mLmzﬁfle‘hﬁ%'mnu%'n

Lﬂu%fmzﬁmiﬁ’]mmmg@LLu:ﬁﬁﬁéfu%aumrmiﬂmwgﬂ funsunayuln

2
Aav A v o v

mmaﬂu;dLawqﬂﬂmmnu;ﬁ'ﬂmﬂizg}fﬂ:ﬁﬂﬁ’]ﬁlumiﬂs:ﬂuéfqQmuﬁhﬂmo"ﬁm
(marking) I(ﬂF;Jfl‘quaﬁ’m%(ﬂ’j’]Q'LéiuﬁltﬁaﬂvlﬂﬂizﬂuﬁiéLﬁi%ﬂ’]U@liﬂﬁ’]ﬂJ%’]ﬁ% R ee
ﬂszﬂuéﬁgﬁfm’uﬂﬁymaﬁmﬁmﬂmmuwﬁom%ﬁawhifu (man to man) ﬁ;mmzﬁwaagmu
sﬂ'm%'uLwia:ﬂm:%uayj’ﬁ'm‘m,%ﬂwaqul,duﬁﬁ’;Laaﬂsznuagj mnﬁané”sﬂszﬂmzﬁuag

ﬁ'ummmé'umﬂwaa@a’uﬂwalma"ﬁms'i?aﬁwmmmnaums (6) [11]

VB, )

] f g
ot (%, Y)* [y (%, )

Threat(x,y)=ax* (6)
A A A9 v o ' ) @ 4 v A
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d‘f n‘ a v = U v .
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mydsenuhaasitnuazdl 3 Ussnnadi

® Marking on Ball \lunmsdsznudheassthadiagnuesagludiunuiiomlng
ﬂs:gmaaﬁuﬂmma"ﬁm miﬁ']mmfg@Lm:ﬁfmﬂfaumi (7) lasfaautls
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Prec = Popp*W + I:)ball.k(']'w) (7)
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maxKick < playerMaxKick
minKick < playerMinKick

tempKick « compute: kicking force that causes royt of field t0
reach its constraint value
if tempKick < maxKick then
maxKick < tempKick
if maxKick < minKick then



return //neglect this passing destination
end if
end if

tempKick < compute: kicking force that causes I'many opponents
to reach its constraint value

if tempKick > minKick then

minKick « tempKick

if maxKick < minKick then

return //neglect this passing destination

end if

end if

tempKick < compute: kick force that causes I'hai_too_fast tO
reach its constraint

if tempKick < maxKick then

maxKick « tempKick

if maxKick < minKick then

return //neglect this passing destination

end if

end if

maxKick <« round value down
minKick < round value up

increment «— 1
tempKick < minKick
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while tempKick <= maxKick
Fintercepted <— COMPULE: lnercepted USING tempKick
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if tempKick > minKick then
minKick «— tempKick
if maxKick >= minKick then
neglect < false
end if
break //out of while loop
else
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break //out of while loop
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end while

if neglect then
return //neglect this passing destination
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else
kickForce « (minKick + maxKick)/2
return kickForce

end if
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maxKickHorizontal < playerMaxKickHorizontal
minKickHorizontal < playerMinKickHorizontal

tempKickHorizontal < compute: horizontal kicking force that causes royt of field t0
reach its constraint value

if tempKickHorizontal < maxKickHorizontal then

maxKickHorizontal < tempKickHorizontal

if maxKickHorizontal < minKickHorizontal then

return //neglect this passing destination

end if

end if

tempKickHorizontal < compute: horizontal Kicking force that causes rpai_too_fast t0
reach its constraint
if tempKickHorizontal < maxKickHorizontal then
maxKickHorizontal < tempKickHorizontal
if maxKickHorizontal < minKickHorizontal then
return //neglect this passing destination
end if
end if

maxKickHorizontal < round value down
/Ino need to do this operation if playerMinKickHorizontal is integer value
minKickHorizontal « round value up

increment «— 1
tempKickHorizontal < minKickHorizontal
forceExceedLimit < true

while true
Fintercepted <— COMPUte: lntercepted the same way as for a normal pass by using
tempKickHorizontal, but consider the ball is moving at constant
velocity because there is no friction in the air
If Fintercepted <= CoNStraint_of_ linercepted then
if tempKickHorizontal > minKickHorizontal then
minKickHorizontal « tempKickHorizontal
if maxKickHorizontal >= minKickHorizontal then
forceExceedLimit < false
end if
break //out of while loop
else
forceExceedLimit < false
break //out of while loop
end if
else
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tempKickHorizontal < tempKickHorizontal + increment
if tempKickHorizontal > maxKickHorizontal
/[forceExceedLimit is true
//modify tempKickHorizontal to previous value that is still not exceed
maxKickHorizontal
tempKickHorizontal < tempKickHorizontal - increment
if tempKickHorizontal > minKickHorizontal then
/Ithis horizontal kicking force is used in long pass for heading
minKickHorizontal < tempKickHorizontal
end if
break //out of while loop
end if
end if
end while

passToHead « false

if forceExceedLimit then
kickForceHorizontal < minKickHorizontal
passToHead « true
kickForceVertical < compute: vertical kicking force which sends the ball to drop at
around the receiver’s head
if kickForceVertical > playerMaxKickVertical
return //neglect this passing destination
end if

kickForce «<— compute: vector KickForceHorizontal + vector kickForceVertical
return kickForce
else
tempKickHorizontal «<— compute: horizontal kicking force that causes
Imany_opponents 10 reach its constraint value
if tempKickHorizontal > minKickHorizontal then
if maxKickHorizontal < tempKickHorizontal then
forceExceedLimit « true
passToHead <« true
else
minKickHorizontal « tempKickHorizontal
end if
end if

if passToHead
kickForceHorizontal <— minKickHorizontal
kickForceVertical < compute: vertical kicking force which sends the ball to drop
at around the receiver’s head
if kickForceVertical > playerMaxKickVertical
return //neglect this passing destination
end if

kickForce «— compute: vector kickForceHorizontal + vector kickForceVertical
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return kickForce
else

kickForceHorizontal < (minKickHorizontal + maxKickHorizontal)/2

kickForceVertical < compute: vertical kicking force which sends the ball to drop
at the height around the ball diameter above the
ground when it reaches destination point

if kickForceVertical > playerMaxKickVertical

return //neglect this passing destination
end if

kickForce «— compute: vector kickForceHorizontal + vector kickForceVertical
return kickForce
end if
end if
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Goal Scored 1742 1237
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Number Of Long Passes 19351 34068
Number Of Heading 4003 6602
Successful Passes 38458 (78.4%) 55089 (84.8%)
Risky Passes 4928 4678
Shots On Goal 2317 1568
Ball Possession (%) 41.9 58.1
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Goal Scored 427 284
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Number Of Long Passes 4874 9160
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Successful Passes 9601 (78.4%) 13770 (84.6%)
Risky Passes 1223 1172
Shots On Goal 570 361

Ball Possession (%) 40.7 59.3

Play Area (%) 47.8 52.2
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14232 (85.9%)

Risky Passes 1192 1175
Shots On Goal 553 392
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Play Area (%) 47.4 52.6
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Successful Passes 45330 (79.6%) 46259 (79.9%)
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Shots On Goal 2436 2457
Ball Possession (%) 49.5 50.5
Play Area (%) 49.9 50.1
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Number Of Long Passes 6068 6421
Number Of Heading 1309 1548
Successful Passes 11435 (80%) 11502 (80.3%)
Risky Passes 1433 1428
Shots On Goal 606 596
Ball Possession (%) 48.7 51.3
Play Area (%) 49.8 50.2
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Number Of Long Passes 24264 25708
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madannmsmiety | IWendulemalums | I¥ngmsiSeuduuuldailsddu
Milszg walsTevifiangalaelsiuen
ﬂi%!fl‘nsﬂﬁ)\‘iﬂ1§ﬁ!\‘iﬂﬂﬁ
Win/Draw/Lose 40/13/47 47/13/40
Goal Scored 434 465
Number Of Passes 14257 14668
Number Of Long Passes 5989 6399
Number Of Heading 1385 1583
Successful Passes 11369 (79.7%) 11729 (80%)
Risky Passes 1452 1355
Shots On Goal 576 623
Ball Possession (%) 50.4 49.6
Play Area (%) 50.2 49.8
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Win/Draw/Lose 45/11/44 44/11/45
Goal Scored 482 449
Number Of Passes 14355 14582
Number Of Long Passes 6092 6296
Number Of Heading 1433 1481
Successful Passes 11429 (79.6%) 11608 (79.6%)
Risky Passes 1453 1448
Shots On Goal 609 593
Ball Possession (%) 50.3 49.7
Play Area (%) 49.5 50.5
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Win/Draw/Lose 19/6/25 25/6/19
Goal Scored 221 238
Number Of Passes 7205 7390
Number Of Long Passes 3026 3217
Number Of Heading 719 775

Successful Passes

5731 (79.5%)

5955 (80.6%)

Risky Passes 5% 727
Shots On Goal 294 322
Ball Possession (%) 49.5 50.5
Play Area (%) 50.9 49.1
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Shots On Goal 316 314
Ball Possession (%) 51.4 48.6
Play Area (%) 49.4 50.6
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Win/Draw/Lose 31/19/50 50/19/31
Goal Scored 436 479
Number Of Passes 14252 14641
Number Of Long Passes 6012 6336
Number Of Heading 1298 1443
Successful Passes 11307 (79.3%) 11739 (80.2%)
Risky Passes 1432 1478
Shots On Goal 581 633
Ball Possession (%) 49.8 50.2
Play Area (%) 49.4 50.6




98

d' \ @ oA aoa . o & o
@190 32 WaNIwBITUITRINTNMRanUsiannsssuaalagldWengulamalunsr
Urgnuiiunifendszinnnsssuealasldngmatouiivuldiisidunadszloming

P . ! Aa a o ' .
ﬂq@I@] EJVLN LUNUTLLNNVBINIIRILDAN Nﬂ’]iLiU%E&J’] 300 tNUNBDWLL

amadannmsmiety | IWendulemalums | I¥ngmsiSeuduuuldailsidu
Milszg walsTevifiangalaelsiuen
ﬂi%!ﬂﬂ‘ﬂ@\‘iﬂ1ﬁﬁ!ﬁﬂﬂﬁ
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Risky Passes 1413 1447
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Ball Possession (%) 50.2 49.8
Play Area (%) 49.7 50.3
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Formation 3-5-2 5-3-2
Win/Draw/Lose 12/8/80 80/8/12
Goal Scored 429 412 (+300)
Number Of Passes 14677 14716
Number Of Long Passes 6473 6548
Number Of Heading 1131 1321
Successful Passes 11645 (79.3%) 11505 (78.2%)
Risky Passes 1552 1413
Shots On Goal 559 540
Ball Possession (%) 50 50
Play Area (%) 50.4 49.6
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Formation 3-5-2 5-3-2
Win/Draw/Lose 3/5/92 92/5/3
Goal Scored 347 444 (+300)
Number Of Passes 13393 16141
Number Of Long Passes 5673 7793
Number Of Heading 1187 1463
Successful Passes 10557 (78.8%) 13368 (82.8%)
Risky Passes 1431 1068
Shots On Goal 465 563
Ball Possession (%) 46.2 53.8
Play Area (%) 51.7 48.3
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Win/Draw/Lose 13/4/83 83/4/13
Goal Scored 332 318 (+300)
Number Of Passes 12211 17745
Number Of Long Passes 5105 9057
Number Of Heading 1006 1635
Successful Passes 9450 (77.4%) 15277 (86.1%)
Risky Passes 1232 1148
Shots On Goal 441 407
Ball Possession (%) 40.5 59.5
Play Area (%) 51.8 48.2
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FIUTNBFAITIEALDEAANSUGUG 9 VDINITIIRBINITHYIY
RedTeam 11 Player VS BlueTeam 11 Player
Play 100 Round, Half Time 5 Minute, Simulation Speed: 4x

Advantage Score for Team A =0

Advantage Score for Team B = 0

RedTeam Player Setting

Notify Pass Receiver: True

Notify Pass Target To Pass Receiver: True

Use Pursuit To InterceptBall: True

Neglect Opponent GoalKeeper When Pass Outside Penalty: False
Not Pass Back To GoalKeeper: True

Use Long Pass: True

RedTeam Pareto Passing Start Parameter Setting
Use Unfix Passing Target Velocity: True

Passing Type Decision: DynamicScript

Tolerance Time Risk Different = -1

Enable Internal Passing Parameter Strategy: False
Normal Pass Max Time Risk 1 =-0.169875
Normal Pass Max Time Risk 2 = 0.14535

Normal Pass Max Time Risk 3 = -0.23445
Normal Pass Max Time Risk 4 = 0.5

Normal Pass Max Time Risk 5 =-0.5

Normal Pass Weight Gain 1 =0.15

Normal Pass Weight Gain 2 = 0.55



Normal Pass Weight Risk 1 = 0.05

Normal Pass Weight Risk 2 = 0.05

Normal Pass Weight Risk 3 = 0.05

Normal Pass Weight Risk 4 = 0.05

Normal Pass Weight Risk 5 = 0.05

Normal Pass Weight Cost = 0.05

Long Pass Max Time Risk 1 = -0.169875
Long Pass Max Time Risk 2 = 0.14535
Long Pass Max Time Risk 3 =-0.23445
Long Pass Max Time Risk 4 =1

Long Pass Max Time Risk 5 = -1

Long Pass Weight Gain 1 = 0.15

Long Pass Weight Gain 2 = 0.55

Long Pass Weight Risk 1 =0.05

Long Pass Weight Risk 2 = 0.05

Long Pass Weight Risk 3 = 0.05

Long Pass Weight Risk 4 = 0.05

Long Pass Weight Risk 5 = 0.05

Long Pass Weight Cost = 0.05

Penalty Area Long Pass To Head Max Time Risk 2 = 0.5
Penalty Area Long Pass To Head Max Time Risk 3 = 0.5
Long Pass To Head Weight Gain 1 = 0.15
Long Pass To Head Weight Gain 2 = 0.55
Long Pass To Head Weight Risk 1 = 0.075
Long Pass To Head Weight Risk 3 = 0.075
Long Pass To Head Weight Risk 5 = 0.075
Long Pass To Head Weight Cost = 0.075

RedTeam Pareto Positioning Start Parameter Setting
Tolerance Distance From Opponent = 5

Attacker Weight Offensive Objective1 = 0.15
Attacker Weight Offensive Objective2 = 0.15
Attacker Weight Offensive Objective3 = 0.15
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Attacker Weight Offensive Objective4 = 0.15
Attacker Weight Offensive Objective5 = 0.4
Weight Offensive Objective1 = 0.25

Weight Offensive Objective2 = 0.25

Weight Offensive Objective3 = 0.25

Weight Offensive Objective4 = 0.25

Weight Defensive Objective1 = 0.5

Weight Defensive Objective2 = 0.25

Weight Defensive Objective3 = 0.25

BlueTeam Player Setting
Notify Pass Receiver: True
Notify Pass Target To Pass Receiver: True

Use Pursuit To InterceptBall: True

Neglect Opponent GoalKeeper When Pass Outside Penalty: False

Not Pass Back To GoalKeeper: True

Use Long Pass: True

BlueTeam Pareto Passing Start Parameter Setting
Use Unfix Passing Target Velocity: True

Passing Type Decision: DynamicScript

Tolerance Time Risk Different = -1

Enable Internal Passing Parameter Strategy: False
Normal Pass Max Time Risk 1 =-0.169875
Normal Pass Max Time Risk 2 = 0.14535

Normal Pass Max Time Risk 3 = -0.23445

Normal Pass Max Time Risk 4 = 0.5

Normal Pass Max Time Risk 5 =-0.5

Normal Pass Weight Gain 1 = 0.15

Normal Pass Weight Gain 2 =0.25

Normal Pass Weight Risk 1 = 0.15

Normal Pass Weight Risk 2 = 0.25

Normal Pass Weight Risk 3 = 0.05
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Normal Pass Weight Risk 4 = 0.05
Normal Pass Weight Risk 5 = 0.05
Normal Pass Weight Cost = 0.05
Long Pass Max Time Risk 1 = -0.169875
Long Pass Max Time Risk 2 = 0.14535
Long Pass Max Time Risk 3 =-0.23445
Long Pass Max Time Risk 4 =1

Long Pass Max Time Risk 5 = -1

Long Pass Weight Gain 1 =0.15
Long Pass Weight Gain 2 = 0.25
Long Pass Weight Risk 1 =0.15

Long Pass Weight Risk 2 = 0.25

Long Pass Weight Risk 3 = 0.05

Long Pass Weight Risk 4 =0.05

Long Pass Weight Risk 5 = 0.05

Long Pass Weight Cost = 0.05

Penalty Area Long Pass To Head Max Time Risk 2 = 0.5
Penalty Area Long Pass To Head Max Time Risk 3 = 0.5

Long Pass To Head Weight Gain 1 = 0.15
Long Pass To Head Weight Gain 2 = 0.25
Long Pass To Head Weight Risk 1 = 0.375
Long Pass To Head Weight Risk 3 = 0.075
Long Pass To Head Weight Risk 5 = 0.075
Long Pass To Head Weight Cost = 0.075

BlueTeam Pareto Positioning Start Parameter Setting

Tolerance Distance From Opponent = 5
Attacker Weight Offensive Objective1 = 0.15
Attacker Weight Offensive Objective2 = 0.15
Attacker Weight Offensive Objective3d = 0.15
Attacker Weight Offensive Objective4 = 0.15
Attacker Weight Offensive Objectiveb = 0.4
Weight Offensive Objective1 = 0.25
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Weight Offensive Objective2 = 0.25
Weight Offensive Objective3 = 0.25
Weight Offensive Objective4 = 0.25
Weight Defensive Objective1 = 0.5

Weight Defensive Objective2 = 0.25
Weight Defensive Objective3 = 0.25

FIUNLFAIZAAAN G VOINITUYIV I LARZLNY

Full Match Statistic in Round 01
Total Play 10 Minute 00 Second in This Round

RedTeam BlueTeam
Total Goal Score 6 4
Passing 136 146
Long Passing 56 71
Pass by Heading 19 10
Pass Success 110 119
Pass Near Opponent 12 12
Dribble Near Opponent 2 1
Shooting 7 6
Shoot by Heading 2 2
Shoot On Target 7 6
Shoot Caught by GoalKeeper 1 2
Throw In 2 5
Corner Kick 0 0
Offside 0 0
Ball Possession 60.06% 39.94%

Ball Playing Territorial 42.51% 57.49%
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Ball Prevalence Statistic:
In RedTeam Defend Area
In Center Area

In BlueTeam Defend Area

FIUNFITUNANIIUYITUYDINAN

21.38%
47.88%
30.74%

Total Match Statistic from This Simulation/Session

RedTeam Win 38 Time
Draw 12 Time

BlueTeam Win 50 Time

Total Goal Score

Passing

Long Passing

Pass by Heading
Pass Success

Pass Near Opponent

Dribble Near Opponent

Shooting

Shoot by Heading

Shoot On Target

Shoot Caught by GoalKeeper

Throw In
Corner Kick
Offside

Ball Possession

Ball Playing Territorial 49.22%

RedTeam

402

13266
5742
1339
10343
1316
144

543

80

532

131

392

17

46.73%
50.78%

BlueTeam

446

15573
7270
1536
12813
1138
102

574

89

564

124

280

20

53.27%
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Ball Prevalence Statistic:

In RedTeam Defend Area 27.43%
In Center Area 44 .56%
In BlueTeam Defend Area 28.01%

RedTeam has No Pass Point 1171 Time

BlueTeam has No Pass Point 1070 Time

RedTeam has Average of Pareto Passing Calculation = 126.4316 Millisecond
RedTeam has Average of No Pass Point Calculation = 22.96243 Millisecond
BlueTeam has Average of Pareto Passing Calculation = 127.5071 Millisecond

BlueTeam has Average of No Pass Point Calculation = 24.26916 Millisecond
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FIUNUFAITIADUAAUTUGUAI 9 YBINITLILIUT

RedTeam Dynamic Script Passing Type Decision Max Gain Knowledge Base

Freeze Initial Rule Weight: True

Freeze New Rule Weight: False

Min Rule Weight for Two Passing Types Rule = 0.2
Max Rule Weight for Two Passing Types Rule = 0.8
Success Weight Update = 0.05

Fail Weight Update = 0.05

Store Consecutive Success Rule: True
Store Same Consecutive Success Rule: False

Max Store Consecutive Success Rule = 5
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Apply Bonus To Store Rule: True

Use Bonus Weight Decrease Rate: True
Multiply Bonus Weight Decrease Rate: True
Store Rule Shoot Bonus Weight = 0.025

Store Rule Score Bonus Weight = 0.025

Store Rule Bonus Weight Decrease Rate = 0.8

Apply Penalty To Store Rule: False

Use Penalty Weight Decrease Rate: True

Multiply Penalty Weight Decrease Rate: True

Store Rule Opponent Shoot Penalty Weight = 0.025
Store Rule Opponent Score Penalty Weight = 0.025
Store Rule Penalty Weight Decrease Rate = 0

Load Initial Knowledge Base from File Name:
dynamic_script_passing_type_decision_max_gain_rule_base_BlueTeam_2011.07.30_17

.15.35.bin

FIUNUFAITIEALDEIAVDITIUAIINT

Rule Index 0 Min/Max Value Passing Weight
Tactical Value -8/9 0.275
Scoring Chance 0.71 0.725

Use Count = 260
Shoot Participate Count = 114
Score Participate Count = 89

Rule Index 10 Min/Max Value Passing Weight
Tactical Value -25/-8 0.55
Scoring Chance 0.4/0.7 0.45

Use Count =5
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Shoot Participate Count = 2

Score Participate Count = 1

Save Final Knowledge Base to File Name:
dynamic_script_passing_type_decision_max_gain_rule_base RedTeam_2011.08.05_16.

44.39.bin
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