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Improvement of Operational Easiness of Teleoperated Robot
in Human Living Environment

Naoki Uchiyama
(Toyohashi University of Technology)

Abstract

Because of the difficulty in realizing fully automated robotic systems from the viewpoints of cost
efficiency and available current technologies, human-robot cooperative system has been widely studied
to date. This paper deals with a human-operated mobile robot that supports the object-transportation
task in houseworks and factories. A general type of two-wheeled mobile robot is considered, which can
be remotely operated by a joy-stick controller. This paper presents a controller design that provides
two fundamental functions; obstacle avoidance and stable transportation of object, even when the
human operator makes mistakes in operation. The effectiveness of the proposed method is confirmed
by experiments where several unskilled operators operate the mobile robot for transporting an object

in a corridor-like space.
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Fig.2 Block diagram of the proposed control system
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Table 1 Parameter values of the experimental system

/ 0.064 [kg + m’] iR 3 [Nm/(rad/s)]
M 4.4 [kg] C, 1 [Nm/s]
L 0.17 [m] k 0.05 [deg/N]
v, 22.5 [deg] a;, Bi 60
v, 67.5 [deg] n 4
Table 2 Summary of experimental results
, w/o obstacle avoidance nor w/ obstacle avoidance and
Operator ; . . :
No acceleration adjustment acceleration adjustment
) Collision Tumble Collision Tumble
1 X X O O
2 O O O O
3 X X O O
4 X X O O
5 O X @) O
X :0ccur O : Not occur
0.5
20 " o e "
u,u, — Y @ 0.5
[N o m] .............. ur [rad]
0 =1.5
(a) (b)
10 0.4
. 0.2
\% 0 A%
[m/s?] (m/s] 0
-10 -0.2
0 4 8 [sec] 0 4 8 [sec]
(c) (d)

Fig.5 Experimental results (w/o acceleration adjustment)
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Fig.6 Experimental results (w/ acceleration adjustment)
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