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Acquisition of Object Detection Behavior of a Movable Camera
by Reinforcement Learning using Neural Network with Image Input
Tomohiko Kawano, Kazuyoshi Yuki, Katsunari Shibata, Oita University

Abstract: In this paper, the authors point out the possibility that important information is lost by the
feature extraction or some other image processing. In order to solve the problem, the authors advocate that
the visual signals are put into a neural network directly as inputs and the neural network is trained
according to some learning algorithm. In order to examine the utility of the approach, an experiment using
two AIBO robots was done. One AIBO caught an image including the other fixed AIBO with a variety of
light conditions and backgrounds, and decided its action according to the outputs of the neural network
whose input is raw visual signals. It could learn to face the front of the other AIBO and bark after some

appropriate head rotations with 90% success rate.
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Fig.1 Reinforcement learning using a neural
network with direct sensory inputs.
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Fig.2 The experimental environment.
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AIBO PC Table 1 Success rate in 100 trials using the real robot.
Successive three numbers indicate
[success]-[ failure (due to exploration factor € )]-[ failure].

AIBO No learning (¢ 0.0) with learning (¢ 0.13)
PC Daytime 95-0-5 69-17-14
Night 90-0-10 64-21-15
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Fig.6 Comparison of learning curve according to the number of
layers. (Test Pattern)



