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Fuzzy Rule for Curve Path Tracking of a Unicycle Robot
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ABSTRACT
Our unicycle has simple mechanical structure. But unicycle’s dynamic system is a very
sensitive unstable nonlinear system. In this paper, a fuzzy inference control mechanism was
established throughout an inquiry intoc human riding a unicycle, and we developed a direct

fuzzy controller to control our unicycle robot. This proposed fuzzy

controller is consisted

with fuzzy logic controllers for attitude stability and wheel’s velocity. Computer simulation
results show that our fuzzy controller has very powerful performance to unstable nonlinear

unicycle robot system.
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(a) human riding a unicycle (b) unicycle robot
Fig.l. Comparison of human riding a unicycle
and a unicycle robot.

AGge FAAAN Aol Ao 7]ukgr,
g =844 #Hx FHE FA4sed dolA
A7 FPFH A3 T9EFH g o &3
qd 8 &=, dAYG, €7, 22749 Aojd ¥
8% A2zt wHA FAMAE FHIAJG.
A, &, 82 MNEZAA 9% & F7 HE4 &
&85 dd £ L2485 E I F3E &
E¥FBE FEY,

21, 8 ?S& figt HX gadvola
Fig2t fFUAlolE 28] 38 EXHZ J4
o EFg RFH, "3 X AFH ug 9
FE BE A2J3H3n JEEE VFLR UR4YY
3 9Roggoz TR

outslde

phase2

outg|de

desired path

Fig.2. Phase mode for curvilinear path
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Fig.3. Fuzzy membership function of roll for
wheel.
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Fig.4. Fuzzy membership function for wheel.
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Fig.5. Fuzzy membership function of wheel for
pitch.
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Fig6. Fuzzy membership function for pitch.
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Fig.8. Fuzzy membership function for roll.
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Fig.9. Fuzzy membership function of roll for yaw
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Fig.11. Fuzzy membership function for yaw.
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Fig.12. Controller structure of unicycle robot.
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(a) lateral view (b) front view
Fig.13. Simplified model of unicycle robot.
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Table 1. Specification of the simple unicycle robot

wheel’s | wheel's | wheel's | body's body’s size

mass radius width mass

1 kg 02 m 002 m 1 kg 009 x 009 x 06 m
Matlab¥ ©] &3 computer simulation %-‘43
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Fig.14. Simulation results of Euler angles.
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Fig.15. Simulation results of angular velocities.
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Fig.17. Simulation results of yaw angular velocity
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