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Position Estimation of Wheeled Mobile Robot using Encoder Trailer

254 2y =
(Jong-Suk Choi, and Byung-Kook Kim)

Abstract : To measure the accurate position of mobile robot, dead-reckoning method using the encoder attached
to each wheel is conventionally used, since it is easy to compute and inexpensive to develop. However, that
method is useless when slip occurs and error is accumulated with time. This paper proposes a position estimation
method using encoder trailer composed of 2 encoders only(ET-2). This method provides accurate position
information even when slip occurs, and can reduce accumulated error if we select the proper link lengths of
encoder trailer. Experimental results show the performance of ET-2 when slip occurs. Finally, accurnulated
systematic error from encoder resolution is analyzed in comparison with an existing method with encoder trailer
composed of 3 encoders. (As a matter of convenience, we will call the existing encoder trailer 'ET-3')

Keywords : dead-reckoning, encoder trailer, position estimation, systematic accumulated error analysis
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Fig. 1. Mobile robot and encoder trailer (ET-2).
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1) ET-32} B33 (Encoder Trailer with 3 encoders)
2) ET-28} "33 (Encoder Trailer with 2 encoders)



Journal of Control, Automation and Systems Engineering, Vol. 5, No. 3, April, 1999 307

1
)
(o 1 .' ) Emiodcr b
|
1
- !
[ ! —
Attach to the body f [ -
of mobile robot .- - ~€ ey RN
- 1 e Encoder ¢
TR Sl ! N
e — T N
! — e
[N T e T v T T
! Free-rotation = l b
using bearing : ~— - N
RN -
/ AN PP
e
r.:j,,*\ i ‘\u/
N
“.ki'/
;
=)
b - A ET-29] A TZ.

Fig. 2. The full structure of ET-2.
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Fig. 3. The picture of mobile robot and ET-2.
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