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I nter active Evolutionary Computation for Real Robot
from Viewpoint of Observation
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Abstract- In this paper, we describe a fast learning method for a mobile robot which acquires autonomous behaviors
from interaction between a operator and therobot. We develop a behavior learning method I CS (I nter active Classifier
System) using inter active evolutionary computation regard for theteaching cost and the mobilerobot isableto quickly
learn rules so that the operator can directly teach the physical robot. Also the ICS is a novel evolutionary robotics
approach using an adaptive classifier system to environmental changes. We classify teaching methods asinternal obser-
vation (Learner View) and external one (Teacher View) from viewpoint of obsevation, and investigate the relationship
between the observation methods and the results. We have two experiments based on our teaching methods on real

world.
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Tablel Experimental Parameters

| Parameters | Value |
number of problemsin one experiment 30
number of expriments 1
maximum size of the population 300
probability to do crossover 0.8
probability of mutating one bit 0.04
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Table2 Experimental Results of Exploit

| | Step to Light Source | Reach to Goal |

| times | 12345 | total |
Teacher View |  ----- 0
Learner View 69--- 2

gboooboooboobooon

gboogboobobooobooboboboobboon
goobbooobobobbooobbbooobooo
goobbooobobooobbooooboobooo
gobobooboobbooooobobooobboooooo
googoooooo

gboogoboooooooboboobobooboobo
goboboooobboooobboooboboooooo
goobobboooobboboooboooobobooooo
000000000 00ooooooo (@Mooo)ooo
googoboooooboobooboobobooboo
goobobobobooobobboobobboooooboo
gbooboooboboooboboobobooboooboon
goboobooobobooooobbooobboooooo
gbooooobooooooboobooboboboooboon
gooobooooon

soonogd

gooboboobobooobbboobobooooooo
gboobobooooboboooboobooboooboo
goooooOopoooOooopooilcsooooooog
gobobooboobobooooobobooobboooooo
gooboobooboboooobboooboboooooo
gooboobooboboooobboooboboooooo
goobbooobobooobbobobboooooo
gobobooboobobooooobobooobboooooo
goooboooogon
gboogboooboobooboobooboobo
goobbooobooboboboooboobooooooo
goooogoboobooooobbooobooooooo

0 240

Table3 Created Rulesby Learner View Method

Experiment 20

Condition Action Predediction Teach
OHOHOMHHHOH 1 OHH 1 # 10 413.7 2
O010#A#H0#H000H 1 i 01 364.0 1
OO##O#000H 1 HOHO1# 11 292.0 4
##4000000101001011 11 256.0 1
OHOHOMHHHOH10HO1# 10 280.3 3
00#0000010014404##1 10 244.5 1
OOAHHOHOO0H1 #0111 11 215.0 1
#0004#100000444100# 01 101.5 3
#0004001000##0001 11 100.8 6
#000#0001000440001 11 99.4 10
OO###0#01#0#10#001 11 82.6 2
H#HOHOHO01 0404011 11 83.1 8
#HOHOHO01 0444400011 11 79.5 4
#0000###11#0010011 01 817 1
#00#14#0000400440#1 11 775 27
OOHOHAHOO#HOHOHOHL 01 50.5 9
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