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Abstract : In this paper, a holonomic mobile robot is designed in omnidirectional wheels and an adaptive fuzzy controller is
presented for its precise trajectories. A kind of adaptive controller based on fuzzy multi-layered algorithm is used to solve the
big  parametric  uncertainty  of  motor-controlled  dynamic  system  of  3-wheels  omnidirectional  mobile  robot.  The  system
parameters such as a tracking force are so time-varying due to the kinematic structure of omnidirectional wheels. The fuzzy
adaptive  control  method is  able  to  solve  the  problems of  classical  adaptive  controller  and conventional  fuzzy  adaptive
controllers. 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. Finally, the good performance of a holonomic mobile robot is confirmed through live tests of the tracking control task.
Keywords : fuzzy adaptive control, fuzzy multi-layered controller, holonomic mobile robot, omnidirectional wheels, robustness
and stability.
Conference Title : ICHEV 2016 : International Conference on Hybrid and Electric Vehicles
Conference Location : Istanbul, Türkiye
Conference Dates : January 25-26, 2016

World Academy of Science, Engineering and Technology
International Journal of Transport and Vehicle Engineering

Vol:10, No:01, 2016

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 T
ra

ns
po

rt
 a

nd
 V

eh
ic

le
 E

ng
in

ee
rin

g 
Vo

l:1
0,

 N
o:

01
, 2

01
6 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/4
38

24
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 10(01) 2016 1

https://publications.waset.org/abstracts/43824.pdf

