200-191 o yo B o )lesis (17 093 1396 YLT ¢ yurde SwilSo wdigeo dlxo

93y el doliale =—

== -
y . :;L i =
¥ w0 S0 (wigo S5 -
mme.modares.ac.ir u’T,«/.."._"{x":%s

v atwensAv wz Ao A« AUA €% oo%uwz %

A~ -

CyAuthwd ¢ A-o A
“Cao-y OABLYWI 0 PAWEP dauldey AD L AG

Ov¥%uAE | CaEAz °CAEv@WEEWwWp E?
Ov%uAE | CaEAz °CAE awo@Byv?: |1
Ov¥%AE | CoEAz °CAE(AWOEyYV!?

gé | oé awoEHHv: 11C
mr.najafi@qom.ac.in 743524158 o /E~ g @%° p | |

a°cC Adwe O
A°E An.v!¥%~ AoA« °p~ &% oo | waz'didip iz CEW ouwi Cl
a°E ©Ov¥%, nAv Az (CTyCuGh-¢ 1+ Ao bt Atd 1 jwdiw bl of et &
EVv %z UGWYLIVEC)wz <° YV cv®vl 6°u | ¢ ACYj Ay

1396 vIB ¥HI¢ ¢ w

(6°cu0 E,z C«y¥%u 0OvApY ABUuWEE| &8sph EOdwkars pat

5dwn
LA{ Az ¢ vHmO VY~ Ywzl CuCAw-u (CWwEBWE o A v aloGopE [y | 6% o0 At
caweapvpoip i | 6E%onpAip BEEGRWpAIS AMEth w s O ° EWwev AR e § 3 Ci Cuwp
ot Cov¥omyv cwO- wwChu y Co%mpi o6wpoCAO Cec{of
adPpppi %I 6GY ) ¢Av a°E ©Ov¥% oAéwAp6ERziI GO . CEAa
x o ~ v ~ Fay ~ 7 N~ . ~ 7 ~ / U by a
XAv Anadv%i ACLE CARBELAT BANA %y 06 pwh %C CyAurwa <
Dynamic Modeling and Optimal Adaptive Robust Control of an Omni
Directional Mobile Robot Using Harmony Search Algorithm
Mahmood Mazare', Pegah GhafGhanbari!, Mohammad Ghasem Kazentfi Mohammad Rasool
Najafi®
1- School of Mechanical Engineering, Shahid Beheshti University, Tehran, Iran
2- School of Electrical Engineering, Shahid Beheshti University, Tehran, Iran
3- School of Mechanical Engineering, Qom University, Qom, Iran
* P.0O.B. 1743524155, Qonrdn, mr.najafi@qom.ac.ir
ARTICLE |NFORMATION ABSTRACT
Original Research Paper In this paper, an optimal adaptive sliding mode controller for an @ectional Mobile Robot
Received27 May 2017 (ODMR) is proposed using harmony search algorithm. First, kinematic model of the robot is d
ﬁccﬁpgﬁ‘ngﬂ‘."ggf 12017 and then governing equations of dynamic model have been obtained using linear and
varable Dnlinels Augus momentum equilibrium. Since the derived model is not an exact definititmecsystem, it includes
Ke ; some uncertainties. To compensate them, a tracking control method has been offered. The |
ywords: . . . -
Omni-Directional Mobile Robot controller consists of an approximately known inverse dynamic model output as thebaseldlpart of
Dynamic modeling the controller, an estimated cattainty term to compensate for the-mndeled dynamics, extern:
Adaptive robust control disturbances, and timearying parameters to enhance clokmmp stability and account for th
Sliding mode ) estimation error of the uncertainties. In order to compare the results of the proposedecoatic
Harmony search algorithm

optimal feedback linearization and sliding mode controllers are designed and then, a cost func
been defined by combining the variation rate of control signal and the integral error index. Th
function has been minimized using harmamgarch algorithm, resulting in optimum control paramet
Finally, the performance of the designed controller in different conditions such as in prese
disturbance and system parameter variation has been simulated and discussed
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Table 3values of error criteria for designed controllers
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Fig. 3 Designed trajectory for omulirectional mobile robot
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Fig. 7 Error signal of states of robot with different controllers
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