234-224 yoyo 11 o)lesds (16 0,93 1395 (yoia ()30 SuilKo (wdige dlxo

9 s ole aolinle _“=,_
; . =
O W0 S0 (wigo = §
=L\
mme.modares.ac.ir ‘JT}./.:_/,;

EO g RS 9O A dil> 9 Lwlil 3l oolatul b JI Kl plRuwy o gi5™ o Ko Sgug
)955)&'5)'

Solgutiil (g ya0l e sane 2 4elS waal Myl LSl

ul).@(‘ ‘ul){; olKisly ‘Las\y» (Wi ;,\m)‘ L;»:Lw)lf L;pr.uul.\ -1

Ol <Ol R5 SR (g (i pliolinl =2

Ol o o8zl Lablgn  wdige bkl =3
akalhor@ut.ac.ir 14395-1374 iy Ggdio )5 *

2 Alie LYl

PRy Uy it 3,Sdas (6),S5 5 iSih Sluye Sl i b i g s olelid gla g, 5l edlil b dlie o)y JoS (oingy dlli
L K, 3 oy SVolan ialed 5 455 lsS Sanles e iz 5 ol a8l 350 o tansl gt 13 30,0088 S (g S 1998 O]
el 1 . el 1 < oL 20350 06 L5 04y

sgbte & (gibre slo) S SaS @ ISl ply J S g Sl 0ad (Spme JISEl oy JyiS (Sl pslate 4 cuslie Sl 1395 1 11 tealu > )
Coldy I8 3 Slas giglsS ) (Sapd Jghite (slaismel (B2 3929 o & (JyS pla () )3 el 0l (b s i bS5l 4l
diwly opl ol 485 )15 ooliiwl 390 g (Byme kS glelid (hey S ISl pBuy S 5 Slas ity (gl W s s Slaype JBlas
oS ajzal g 090 2 g Ssdise calolis s Slaye Jlis (KuS b aiyb 8 Lhd b ar e tils s oS bzl 5 2959055
5 Bl olas als 31 ol onal cony ol 90 odlial plulis (sly (65 Slaye Blas Lagy 3l Bl s pé b Sl
oM Glog el 5 9 Joy sbl) 08 bl (Sb @l Grizan 33 b ismel j9as 3 llas frs il el 381 re

2 S gogys

Backstepping control performance enhancement using close loop identification
for quadrotor trajectory tracking

Ashkan Parsa', Ahmad Kalhor?", Mohammadali Amiri Atashgah'

1- Department of New Sciences and Technologies, University of Tehran, Tehran, Iran.
2- Control and Intelligent Processing Center of Excellence, School of Electrical and Computer Engineering, University of Tehran, Tehran, Iran
*P.0.B. 14395-1374 Tehran, Iran, akalhor.ut.ac.ir

ARTICLE INFORMATION ABSTRACT

Original Research Paper In this paper, using both linear and nonlinear identification methods based on iterative and recursive
Received 26 April 2016 least-square, the performance of a backstepping control system of a quadrotor in the presence of
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uncertainties is improved. At first, the dynamic model of a quadrotor is introduced and descriptive

Available Online 01 November 2016 ; ) ) ! .
vatiable Oniine 01 November equations are presented in an appropriate state-space in order to design a controller based on

Keywords: backstepping method. Then the backstepping controller is designed using virtual controller for

Least-Square trajectory tracking. In this control system, the control performance is not satisfactory because of the
Quadrotor physical uncertainties existed in quadrotor. Consequently, an online identification method is introduced
Backstepping and used to improve the performance of the controller. In this regard, some parameters, which are linear

Online identification

; ° in the model structure, are identified by least square error technique and iterative least square method is
Trajectory tracking

used for identifying other parameters. The results indicate that the steady-state error is decreased and the
ability of tracking of a desired trajectory in the presence of uncertainties is increased. Furthermore, the
results demonstrate the stability of roll and pitch angles, while the method prevents the vibration of
control forces.
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