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The Development of the System for Adaptive
Straight-Ahead Running by Electric Wheelchair

XEMA  BE ¥ - EBEETE

MEEE

NAGAYOSHI Masato, HASHIZUME Tsutomu, KITAYAMA Ichiro, MUROSAKI Chie, KANKI Yumi

F—TU—F:
THET

Keywords:
Electrical wheelchair,

N TER. BLEE, 2Au—=7

Negotiating barriers,
Reinforcement learning, Slope

Abstract:

This paper presents an approach to guide an
electric wheelchair to run straight-ahead adap-
tively in order to reduce user’s burden of operat-
ing an input device during driving on a slope road
and a rugged space. The approach controls in-
put voltages into two DC motors using the rein-
forcement learning method with a state space
filter.

The approach can be expected to have the fol-
lowing features, that is, it is not required 1) to de-
sign beforehand the proper control rule for each
user, 2) to redesign in the cases when the condi-
tion of a road is changed and a characteristics of
the wheelchair included the user is changed, or 3)
to design beforehand the proper inner state space
of a reinforcement learning agent.

Moreover, the basic dynamics of an electric
wheelchair has been modeled for confirming ef-
fectiveness of the proposed approach through
simulations. The above features, the effectiveness
of the approach, and the applicability to an actual
wheelchair have been confirmed through a series
of simulations.
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Fig. 1 Structure of the proposed system
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Table1 Computational time of learning for 1 step
of the experiment 1
Case Computational time [ms]
A 0. 026
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