o, N B i
WS [ geain ¢ plgie jilisana {uliS Jina

R VICY

-

s Bha gy 3 geliee dalf gllas (sl yse (u9asy (513 5l g2 sl Sl gy slod yad 35S allis (o L
GBS lasyols o 1y lloss b als ol 81 059501 5 9yl pdsis0 a8 Suatin  Siiua S yae (R KE
G e Gl 50k 003 (2835 (el paals sla Sl )y gl Sl gy sl yad SIS ilou S o gic
Sl ol yls (padl g (o S alleusis 4 (Local) s yaie g (Global) el &lusise o¢ Seelisg wada a¥ulea
PR 2k (sl ude polsd ull alialie ju sadd wlyf (Sualins Jas 0 gadign gaay e Sy, Ganals
it le g 020l 052 4 o sllae yaans ol a3t o ya OSal Yo G 3 ouliead G .o o ks b A yiis
furlad i wpan (oS pleusen 3 gubios pladl La Jial )l (38 (1033 S p ggho s 0 gubigs i dasa 2845,
SOB auliil U cual suddi ol yho s gedi oo psldiS (5518 o187 ~ 31 sl 68) 55l Glalas L 5T $la el ybs as
ORAIS pleasin (53959 99 UIulS 9 B9 il 33 5 a8 S0t (sLag 5 4 (3T oo gllia (ol SIS pisen (sl il by
b iglloe 1o iene casiad (sllad IS (3 el o8 pulual g oS 48 in (5306 005 35S S uagens sals g
Loaloly a3 il 8 S o (5 yioulin Ak 45 1o S plieasen (Ol 40 0 3ebign ol o wbige aladl
e (oS plesai G e 9 (31 1S (B 31 i go

1S Suls lolds
s laalih o (a5 5306 sl gl a8 U 0 gSaaling 5 Jeu oo o asu sy,

Nonlinear Control of Wheeled Mobile Robot: A F uzzy
Approach

Jafar Keyghobadi, Mohammad B. Menhaj and Mansour Kabganian

ABSTRACT

In this paper, nonlinear control for path tracking of a 2-DOF Wheeled Mobile Robot (WMR) is
presented. This problem nowadays has been tackled by many authors in various applications. Nonlinear
control for WMRs requires unknown parameters estimation. This paper fully examines the effects of new
dynamical models in both local and global coordinates on both estimation and tracking. The dynamic
model in global coordinates has a profound effect on designing a nonlinear control, because it makes
perfect compensation for initial off-track conditions and let the regressor matrix be highly exited leading
to a better parameter estimation. A nonlinear controller whose parameters are tuned using fuzzy
computations is developed. It is shown that fuzzy tuning of the controller instead of keeping the gains
fixed makes the overall system more robust against noise while the input torque is remarkably reduced.
This paper further introduces a fuzzy controller merely based on linguistic rules to control the WMR
tracking problem. In this approach, in order to make the design simple and yet efficient, the process of
parameter estimation which is very time consuming is eliminated.
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