135

Technical Papers /

Jotdotdotdododobooodotn

Using Concept Learning for Restructuring Control Policy in Rein-

forcement Learning

goboooboboooooooo

Graduate School of Engineering, Nagoya Institute of Technology

tohgoroh@ics.nitech.ac.jp, http://www-sekilab.ics.nitech.ac.jp/ tohgoroh/

OO0 oo goooooooooooooa

Nobuhiro Inuzuka Center for Cooperative Research, Nagoya Institute of Technology
inuzuka@ics.nitech.ac. jp, http://www-inzklab.ics.nitech.ac.jp/

OO0 oo goooooooooooooood

Hirohisa Seki Department of Intelligence and Computer Science, Nagoya Institute of Technology
seki@ics.nitech.ac.jp, http://wwu-sekilab.ics.nitech.ac.jp/

OO0 oo ad ad

Hidenori Itoh

itoh@ics.nitech.ac.jp, http://www-itolab.ics.nitech.ac.jp/

keywords: reinforcement learning, concept learning, inductive logic programming, autonomous agents

Summary

Conventional reinforcement learning has focused on learning in a stable environment. However, an
agent may be given another environment which differs from the old environment. Thus, an autonomous
agent needs a method to learn efficiently a new policy suited for the new environment.

In this paper, we propose a method to adapt to a new environment for an agent which has a task to

reach goals. When an agent is provided with a new environment, our method learns a new partial policy
using the precondition of agent’s old policy. The precondition of a policy is a condition that says what
must be satisfied in order to reach goals by using the policy. Similarly to learning the precondition of
an action from the instances of action’s success or failure by using concept learning, our method learns
the precondition of a policy from the instances of policy’s success or failure by using concept learning.
We describe a method using inductive logic programming (ILP) as a concept learning method. Since ILP
provides methods for learning relational knowledge that is not expressible in attribute-value learning, our
method can use relational representation for the precondition. We applied our method to a blocks-world
problem for evaluation. We have come to conclusion that our method is effective when the cost to carry

out the task is high.
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block(a).
block(b) .
block(c).
block(d) .

gooooboOo0o0ooooooooboOoboOo0oooooDoDbobobo
gooooboooboooboooboooooobooboooobooooboo
ILpO0000COOO0OCOOOOOCOOOOOOCOOCOOO
ooooooooooooOoOoOooboo ILpOCOOOOOOOO
00000000000 000000 modeh/2, modeb/2 0000
goooboobo0oooooobobooooobooboooboobo
oooooooooo+, -,#00000000000000000
0000000000000 fail/1 0000000000 :-00
gooooooobooooobogoo

:- modeh(1,fail (+state))?

:- modeb(4,ontable(-block,+state))?

:- modeb(3,on(-block,+block,+state))?

:- modeb(4,clear(+block,+state))?

:- modeb(1,stack(+block,+block,+state))?
:- modeb (1,putdown(+block,+state))?

:—= modeb (1, (+block)=(#block))?

:— modeb(1, (+term)=(#term))?

block(a).
block(b) .
block(c).
block(d) .

ontable(c,s0).
on(d,c,s0).
on(a,d,s0).
on(b,a,s0).
clear(b,s0).
putdown(b,s0) .
ooad

ontable(a,s80).
on(c,a,s80).
clear(c,s80).
ontable(d,s80).
on(b,d,s80).
clear(b,s80).
putdown(b,s80) .
ooad

:-fail(s0).
:-fail(sl).
:-fail(s2).
:-fail(s3).
:-fail(s4).
ooo

fail(s80).
fail(s81).
fail(s82).
fail(s83).
fail(s84).
ooad
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above(X,Y,S8):-on(X,Y,S).
above(X,Y,S):-on(Z,Y,S) ,above(X,Z,S) .
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