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Environmental Change Adaptation for Mobile Robot Navigation

Takashi Minato * and Minoru Asada *

Most of existing robot learning methods assume that the environment where a robot works does not change, there-

fore, a robot has to learn from scratch if it encounters new environments. This paper proposes a method which

adapts a robot to environmental changes by efficently transferring a learned policy in the previous environments into

a new one and effectively modifying it to cope with the environmental changes. The resultant policy (a part of state

transition map) does not seem optimal with respect to each individual environment, but may absorb the differences

between multiple environments. We apply the method to a mobile robot navigation problem of which task is to reach

the target avoiding obstacles based on uninterpreted sonar and visual information. Experimental results show the

validity of the method.

Key Words: Mobile robot, Adaptation, Policy transfer, State vector selection
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Table 1 Sonar features

range feature
dmin minimum range value observed
dmazx maximum range value observed
dmean | mean range value observed

ddiff dmaz — dmin

direction feature

Omin direction of dy,in

Omaz direction of dymax

Omean | mean between 0y, and Oy ax
ediff width between 6,,,;, and 0,,q0
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policy | ||S+|| | E5 E4 E3 E2 E1l
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P2’ [ 45(1) | [89.1] | [91.2] | [95.6] | 87.9 | 86.9
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