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A Four-Wheeled Mobile Robot with Omnidirectionality
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Abstract Traditional automobile or 2-wheeled robot have limitations on mobility because of their mechanical structure. As traditional
automobile is being replaced by electric cars, robot technology is applied to the car industry. In robotics, many researchers worked
on omnidirectional mobile robot and produced lots of noticeable results. However in many of the results, specialized wheels such as
Mecanum wheels are required. That imposes restrictions on robot speed and outdoor driving. We proposed a 2-wheeled modular robot
that has omnidirectional mobility without using specialized wheels. In this paper, we propose a 4-wheeled omnidirectional mobile
robot that consists of those two modular robots. The proposed robot adopts electric brakes to combine wheel housings and the robot
body or to separate wheel housings from the robot body. Two absolute-type encoders and four incremental encoders are used to
control the position of the wheel housing and velocities of the wheels. The proposed robot has omnidirectional mobility and can
move fast and outdoor with normal tire wheels. We implemented the proposed robot and the feasibility and stability of the robot is

verified by two separate experiments.
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Fig. 3. Electric brake
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Fig. 4. The proposed 4-wheeled mobile robot
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Fig. 5. Various motions of the proposed robot
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Fig. 6. Controller of the proposed robot

AR ZRAAE WA o)FdA s WHFOE
2R uFE TS Y oz YXAI|E= Ao
Fasd o]& ¢8| 2¥ 7 o] PD $A A&
Syt

Position Feedback with an Absolute Encoder
Velocity Feedback with

Incremental Encoders in Motors

-
NUCLEQ T — Wﬁ"z{fﬁaﬂ i dE _—dﬂ'
[— PID SN0 Pl &5 ', 4 A

Fasition Cummand

'E‘

Fig. 7. PID position control
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Fig. 9. Sequence of a robot motion
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Fig. 10. The position and orientation of the robot
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(a) initial position (b) rotation of wheel parts

(f final position

(e) diagonal move
Fig. 11. Experiment for diagonal move
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(a) wheel velocities of the front module
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(b) wheel velocities of the rear module
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(c) orientations of the wheel parts
Fig. 12. Velocities of wheels and orientations of wheel
parts
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(b) backward move

(a) initial position
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(c) stop position (d) right move

(i) final position
Fig. 13. Experiment for a square path
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Fig. 14. Robot poses for the initial position and the final
position
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