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Balancing Control of a Unicycle Robot using Ducted Fans

o & & M d ™ e
(Jong Hyun Lee', Hye Jung Shin®, and Seul Jung3’*)
lR&D Division, LG Korea
*Research Institute, Hankook Tire

3Depanment of Mechatronics Engineering, Chungnam National University

Abstract: This paper presents the balancing control of a unicycle robot using air power. Since the robot has one wheel to move
forward and backward, the balancing control is quite challenging. To control the balancing angle, the accurate angle estimation
by a tilt and a gyro sensor is required a priori. A complementary filter is implemented to eliminate the defects of two sensors
and to fuse together to estimate an accurate balancing angle. The optimal design of air ducts is found empirically. Experimental
studies of the balancing control of a unicycle robot confirm that the robot is well regulated without falling down.
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Fig. 2. Unicycle robot.
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Fig. 3. Wheel actuation mechanism.
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Fig. 6. Sensor test.
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Fig. 7. Pitch control block diagram.
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Fig. 9. Roll angle control experiment.
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Fig. 10. Balancing control experiment.
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