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Improvement of Learning Classifier System by Action-value Function
toward Multi-agent Reinforcement Learning

HIROYASU INOUE," KEIKI TAKADAMA®: it
and KATSUNORI SHIMOHARATttt

XCS is the newest Learning Classifier System (LCS), and at present it can only be used for
deterministic transition environments. This paper proposes XCS-QT as a modified LCS that
can appropriately generalize its experience and can be used for multi-agent environments that
are more complex than deterministic transition environments. We then show the system’s ad-
vantage via simulation experiments using quasi-tree problems and hunter problems. Through
the experiments, we demonstrate that there are several reasons why XCS cannot work very
well in multi-agent environments, and that XCS-QT can overcome those problems.
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Fig.5 Results of tree problems.
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Table 2 Example of acquired classifiers (tree problem).
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030 XCS-Qroooooooooooon oo
gbooooobooooboos2ub00boobooooo
goooobooooooocoooboooooooooo
o0o0oO##00000 0000000000000
0000000ooOoO0O0O0OO0O## 00000000
goooobooobooooboooooo

oobooooooobo s00bo0oooooboooo
goooo 1gg400000ooooooooooo
gboooobooooboobooooooooooooo
go0oOoooLcsooooooooo#00000
gooooooooo40000obobobooboooboooDo
gobooooooooboooboooOouooooboooo
gbobooooboooooo

030 XCSOoooooooooooooooOO
gooboooooooo20boboOolo0boODnOO
##00000000000 0020000009900
gooooooooooooooooooooboonoo
gooooboboooooboboobobODbDbOOOOOO
gooOogooXcsooopooooooooooooo
oooo##00000000O0OOOODODODODODOO
gboboobooooooooocoooooboOoboOooo
0000000000 OOCODOOOODDDOO##0
gboboooobooooobooboooobooooooo

oo0O00o0O0O0oo0OXcsoooooooooopoo
ooo000o00000O000b0000000Db0O0XCS-
QTO0oOoO0oOO0oooUoooooooooooon
oo0o

7. O O

gooooooooooooooooooooobon
gobooooooooooocoooOouooooooo
00 XCs-Qrouoooooooooooooooo
goboooooooboobooocoooooobooo
gobooobooooooooooocoooooboooo
goooboooobboooooooboboboooooooo
goboooooooooboooboooooobooDoboo
goboooooooooooooooooboboonoo
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0000000 XCS-QToooouoooooooo
00000 Xcsoooooooooooooooo
00 OoOooooooobooooooooooo
gooobooooooooooobooooonoooo
00000000000 D0O0OBMOOODO 173604240
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