v oA vETNVER 2 HeIOE LR BEREEI 0 Xy~ OBEIYAGEE

Recognition of a Moving Object by an Evolutionary Autonomous Mobile Robot
with an On-line Model Update Mechanism
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Classical Al approaches to object recognition of an autonomous robot induce critical problems e.g. the frame-

of-reference problem, the object constancy problem and the symbol-grounding problem. The main problem

with these approaches is their neglect of the interaction between the system and environment. In contrast to

this, approaches in embodied cognitive science enable a robot to acquire an appropriate behavior through the

interaction with environment. One of such approaches is the evolutionary approach. In this paper, a physical

experiment with an autonomous mobile robot equipped with an omni-directional camera was conducted in order

to investigate whether the evolutionary approach is applicable to recognition of a moving object. Evolution with

an on-line model update mechanism was applied to shorten a long time for which all robots in a population are

evaluated in a real environment. The best robot, evolved by the method using the Genetic Algorithms, showed a

behavior of achieving the examined task.
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Fig.1 Evolution based on on-line model update
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Fig.2 Experimental setup
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Fig.3 Omni-directional image plane of a hunter robot



(a) Camera image

(b) Binarized image

Fig.4 Omni-directional image plane of an objective robot
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Fig.5 Maximum and average fitness at each generation



(a) Object with moves

(b) Object without moves

Fig.6 Behavior of the best evolved robot in the real environ-
ment

Tablel Success rate(%) for each trial
| | Upward | Rightward

Move 60 70
Stop 70 100
Total trial 65 85
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Fig.7 Success rate(%) for the initial positions by the best
evolved robot in the real environment

Fig.8 Behavior of the best evolved robot for varying the be-
havior of an objective robot in the middle of a trial

Table2 Success rate(%) for varying the behavior of an objec-

tive robot in the middle of a trial

| | Upward | Rightward |
| move—stop | 80 | 60 |
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