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A Study on Tracking Control of Omni-Directional Mobile Robot
Using Fuzzy Multi-Layered Controller

Sangdae Kim' and Seungwoo Kim'

'Department of Electrical Information Engineering, Soonchunhyang University
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Abstract The trajectory control for omni-directional mobile robot is not easy. Especially, the tracking control
which system uncertainty problem is included is much more difficult. This paper develops trajectory controller
of 3-wheels omni-directional mobile robot using fuzzy multi-layered algorithm. The fuzzy control method is able
to solve the problems of classical adaptive controller and conventional fuzzy adaptive controllers. It explains the
architecture of a fuzzy adaptive controller using the robust property of a fuzzy controller. The basic idea of
new adaptive control scheme is that an adaptive controller can be constructed with parallel combination of
robust controllers. This new adaptive controller uses a fuzzy multi-layered architecture which has several
independent fuzzy controllers in parallel, each with different robust stability area. Out of several independent
fuzzy controllers, the most suited one is selected by a system identifier which observes variations in the
controlled system parameter. This paper proposes a design procedure which can be carried out mathematically
and systematically from the model of a controlled system; related mathematical theorems and their proofs are
also given. Finally, the good performance of the developed mobile robot is confirmed through live tests of path
control task.
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' Angular rate of body rotation (rad/s)

U,V Velocity component in the body frame (m/s)
fis fa, f Traction force of each wheel (N)
E, E,,E, Appled voltage on each wheel (V)

¥ @,,+ @, @,; Motor shaft speed (rad/s)
B A
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Wheel 1

A

M Robot mass (kg)
. Robot moment inertia (kg m’)

I
R Wheel radius (m)

L Radius of robot body (m)
n (x, ¥) Rotot location (m)
5 Wheel orientation angle (30° )(deg) v

Gear ratio
Robot orientation angle (rad)
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If x(k) is SM, then H'= [k k]
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w2 @3 A|o]7|(FSLC) 6 :
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AA?’[ 0 0 ] 070[ ]
Hl=H!-(B"B)"'B"AAy= [~ 35.30 — 35.08]
H2=H>~ (B"B)"'B"AA, = - 35.30 — 34.81]
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