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A Study on Search Techniques
for Multi Agent Multi Player Games

YUKIHIRO TAKESHITA,! Tsuyosur HasuiMoTtof!
and HrTosHr AKAMAT!

There is no standard technique for multi-player games as Poker] Bridge
and Mahjang because of its search difficulty. Search becomes more difficult for
multi-agent games. This paper proposes Al algorithm using search for 21th
National College of Technology Programming Contest, which is multi-player
multi-agent game. Experiments of playing games against the contest official AT
results high performance of 10 victories in 10 games. Our Al program resulted
the second place among about 60 teams in the Contest.
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Fig.1 ”Blessing of aquarium”.
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Table 1 Action and execution time.
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Fig.3 Rules on robots and cells.
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Fig.2 Decision of enclosed cells.
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Fig.4 An idea for decreasing search positions (1).
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Fig.5 An idea for decreasing search positions (2).
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Fig.6 An idea for decreasing search positions (3).
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Table 2 A list of ideas.
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18 7 | 1.6x10-15 0
(1) 3 7 343 1
(2) 1 7 7 4
(3) 1 6 6 12
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Fig.7 An image of evaluation function.

o0 300000 20000000000000DOO0O0DOOOOO0O0OOOODOOODO
gobooobooooooooboobooobooboboOo sbouobboOobOoOoDbbOonn
oooboooooboooooooooooboooooooon

5. 0 O

51 0 OO0

5.1.1 00 AI0OOO0O0O

gobobooooooobooooooooboooooobobooboooooobooooboooobooDoo
0000000000000000Y000000000000000000000000
goooobooooooooboobOoooboOobOooobbOOobOOoooboOoboooDOon
O000000AIOOOO0OO00O0O00OO000O0 AIOOOO0OO0O0O0O0O00O0800000
000000000000 00000 AIDOO0O0O00O0O000O0000 AIODOOOO
od20000o00o0b000ooooooooooooboo sbobobo0oooooooobon
000 AI0 100000000000000 AI0000O0O0000O00O0O0O00000
gblgoooooooooboooooooobooooobooboOoooooooOoOoooon 30
00000000000 Al00D00O0000000000 AlID0000O00Ooooooo
00 Al00000000000000000000O00000000000000000
ooboooobooooo

x1 0000000000000 http://www.procon.gr.jp/modules/procon21/

(© 2011 Information Processing Society of Japan



IPSJ SIG Technical Report

s

meiw oL

IiF.ﬁ(

N A
t

[ oty ||

RO \ 18000/18000

BRERT

08 00000000

Fig.8 An example of ending position of the experiment.
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Table 3 Results of the experiment.

oo 10 20 30 40 50 60

100 00 AI(251) | AI-5(115) | AI-4(97) AI-3(90) AI-1(82) | AI-2(78)
200 00 AI(268) | AI-5(93) AI-4(63) AI-3(59) AI-2(57) | AI-1(56)
300 00 AI(143) | AI-4(106) | AI-3(91) AI-5(74) AI-1(71) | AI-2(51)
400 00 AI(185) | AI-3(43) AI-1(41) AI-2(41) AI-5(38) | AI-4(31)
500 00 AI(103) | AI-4(42) AI-1(40) AI-2(36) AI-5(35) | AI-3(35)
600 00 AI(168) | AI-4(69) AI-2(67) AI-1(59) AI-3(43) | AI-5(42)
700 00 AI(270) | AI-2(115) | AI-4(112) | AI-1(111) | AI-5(90) | AI-3(88)
800 00 AI(92) AI-1(69) AI-5(63) AI-4(57) AI-3(50) | AI-2(38)
900 00 AI(161) | AI-2(92) AI-1(79) AI-4(65) AI-3(51) | AI-5(42)
000 00 AI(213) | AI-5(93) AI-3(68) AI-4(63) AI-1(57) | AI-2(34)
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Table 4 Standings of the first round. Table 5 Standings of the quarter-final.
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Table 6 Standings of the semi-final.

07 0Doooo
Table 7 Standings of the final.
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Table 8 Results of the team Matsue.
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