[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1397.18.4.29.2 ]

152-144 oo 04 o losid 18 0,93 1397 Hu5 ()0 SilKo W Ide dlxo

A3 ke dalinle =
= _
M . :;L
I Sl (Gwiigo s
mme.modares.ac.ir TR

PE 4 pE CulSib (Bl 95 4 BE s W seae 50 SIE s Dby & S8

a3 I gilanms 7 ald puiless Lo

S oo oKl W SlSe i bsbl ~1
5 ooy oKl (SKln i b)) i)l ggrmatil>-2
keymasi@khu.ac.ir 15719-14911 iy Gsedio oy #

saSs Qlie SleYl!

3 Slawkie Lol o)ls dg3g (it cols, @l (LAl Lile) g e (558 pae (5,8 L s e lacl, 08 oS JpmS oo 5 JoS gy Ali

56 gylganl (gl )5 ulyd oS (gj)0liS” gzman 2o )5 > pogas 4 oz (25 Wil olacesad pus dprg LI 4 Jos

1396 ,51 16 2L, »
1396 1l 12 2 5

025 b St Jlon) S5 258 o )3 pladllicos JyuS (lagdg) 3,Slae cubS g 48,5 )15 b cod b wdbie 1396 sl 26 sl 5 4
i () 5 g 5 355 ol a3 g ol & By s 3 85 Jlo 53 005 o] Spagiggh it 53 pe 958 252 o
SYoleo 3ylg bl Jao da o33 clpl 58,5 s 15 gl ol oad pbol (o33 oty jguis )3 0 se Sl peae o JyuS Aliuee I S e by
layzall ol 395 0 L] Jlons) Silotow Jto & aislislh (glajzell clgie 4 @lpl cpl 1305 Sle a4 .0555 o e Slotiw Sogislgr b Gl
4 pl5 Sl (S8 58 mled o JS 1y s IS @ oI5 ST (J5S s L 5 035 (30055 (el Gy S L) anslesl (] 5 Slayene ook

ol Siloce Sk @ pe Sloj €8 e Jp (e Cige ] Sl g oS (b Ob) @ pe Gl ol lp pE

P & pl5 Sl by,

bl 3 a8 e g (5580 Hedn 1y (03 same o Wlgi oo (o0l el oS JymS &S amd e (LS oel Canday
Amd o Ui 1y e 558 )3 3580 pmess 5l ool (o) (slawlie gl g 0033)5 @] @ po (sl pune (sl oel Cansdas ol

Control of a wheeled robot in presence of sliding of wheels using adaptive

backstepping method

Ali Keymasi Khalaji*, Mostafa Jalalnezhad

Department of Mechanical Engineering, Kharazmi University, Tehran, Iran
*P.0.B. 15719-14911, Tehran, Iran, keymasi@khu.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper
Received 07 December 2017
Accepted 03 March 2018
Available Online 17 March 2018

Keywords:

Wheeled mobile robot
Nonholonomic systems
Trajectory tracking
Backstepping method

There exist satisfactory results in the analysis of the motion control of the vehicles with the assumption
of nonslip (pure rolling) condition of robot wheeles, But unfortunately in practice due to the presence of
uncertainties such as sliding of wheels especially in agriculture applications where working conditions
are rough the results and the quality of the control performance of the system are affected. The ideal
control of wheeled systems is performed with the assumption of the existence of nonholonomic non-slip
constraints, while in the real system these constraints are violated due to the presence of slippages. In
this paper the problem of trajectory tracking control of wheeled vehicles in the presence of sliding is
addressed. To take sliding effects into account, sliding models are introduced into the kinematic model.
In other words, these effects are added as unknown parameters to the ideal kinematic model. For taking
into account the sliding effects their mathematical models are introduced in system kinematic model. In
another word these effects as an unknown parameters are added to the system ideal kinematics. An
integrating parameter adaptation technique and backstepping control algorithm has been utilized in
order to control the system. The backstepping control law is designed to track the reference trajectories
and make the robot asymptotically stable around the reference trajectories. Obtained results show that
the proposed adaptive controller can guarantee tracking reference trajectories in the presence of sliding
of wheels. Finally, the obtained results are presented for tracking reference trajectories and comparison
results shows the efficiency of using the estimation of slips in control of the system.
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