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A Study on Parking Motions of a Four-wheeled Mobile Robot
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{Abstract)

Traditional cars have a structure that steers the front wheels to change their
direction so they have difficulties in performing parking motion, especially in a narrow
space. As electric vehicles developed, robotics technology especially omni-directional
mobile robot technology began to be incorporated into the automobile field.
Omni-directional mobility and special turning movements are particularly useful for
parking cars. In this paper, we propose a four-wheeled mobile robot. The proposed
robot has a structure that can combine or separate robot body and robot wheel parts
by using electric brakes. The proposed robot has omni-directional mobility and has
the ability to rotate around an arbitrary point. Due to these omnidirectional and
rotational characteristics, the proposed robot allows for various types of movements
when applied to a car. In particular, parking is performed in a simple and intuitive
manner that does not require complicated path planning. We implemented the
proposed four-wheeled robot and showed its effectiveness by conducting several
parking experiments.
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Fig. 1 The proposed four-wheeled mobile robot
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Fig. 7 Three types of rotation

Aole] ol Lyoltk vf, vl ), v 'rfi 77t HH
5 A% w9 A&, AU 02X vl A
&5, —"?Fﬂ%ﬂ— A% v ”ifi@r THE &
% vH9] A&=E et

Fig. 8941 Al 7§e] X A= ¥4 F4l&
=t AEEE AHE ddse] viE $4

7\4 25 244 H ZAxo

5, ‘T‘qu?_"] H]”:fq‘l‘ K== r=) 14']:4'
e I A
A 252 AR dde s "ok ojdols 2
T S e RE S

AA F Y Bk mEE 23 BAl] 144
% S SEACRH Bk 22 4

Fig. 8 Three centers of rotation of the robot
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(c) Rotation of wheel-part

Fig. 9 Parallel parking motion
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Fig. 10 Encoder outputs and angular velocities of
the four wheels
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Fig. 11 Parking motion with rotation on the center
of the robot body
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