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On Learning Robot Behaviors

Minoru ASADA

Reinforcement learning has recently been receiving increased attention as a method for robot learning with
little or no a priori knowledge and higher capability of reactive and adaptive behaviors. This paper presents a
framework of the reinforcement learning, and several issues in applying the method to real robot tasks. Then,
examples of real robot applications, especially vision-based reinforcement learning methods are introduced
to show how they cope with these issues. 00 0000000000000 OOODOODO ODODOODO OOOO
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Figure 1: Skinner’s box
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Figure 2: State space segmentation
Table 1: Result

# of | search time | success
states | (1/30sec.) | rate (%)

programmer 243 500M~* 77.4

proposed method 33 41TM 83.3

* indicates learning time.
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(b) a sequence of images taken by the robot

Figure 3: Shooting behavior by the learning method
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Table 2: Comparison with various methods

method success | mean steps | mean steps
rate between to
(%) collisions the goal
only shooting 46.7 43.1 286.9
simple sum 33.2 77.5 231.2
switching 39.2 98.0 414.4
learning 46.7 238.1 128.3

Figure 4: Shooting behavior avoiding a goal-keeper
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Figure 5: Efficient learnig from easier tasks
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