61-51 yoyo 01 o lasis (18 093 (1397 (123,93 (o) 30 SWlKe wIigo Ao

g3 ale dolinle
O 3 Sl (witigo

mme.modares.ac.ir

“.JJ\

TG

‘Sjla‘_sb.‘& g;ag)lg‘sl.w."g&: D =+ @C&f@eg'g&h@@,&bg Jj&fjgsjlwdo.o
sl 4919 Olgi S bxo b OT & Shos (w2 § S5

2‘5_\:‘.4.44:; Lo jaans {ﬁ:—l‘;jl}t Jaas

Sl Subesd ol&ils (e Sl yld oSl ‘Léélyb e Hlsily -1
Sl dupeid olRly (L‘ié\ya (i (.,\.i))h_f»tj})lf ‘5979115‘: -2
m_navabi@sbu.ac.ir 1983969411 i, ssiio )5 *

pauSe Wlis Oleyb!

29 loglsd sy J S oo b 08 o S s e ]S gl 5l olisl cplply it s pé Lagliad & ¥oleo JS jobo o oS gy e
. . " 4 . C o ; & , 1396 152,05 20 xcdl,
S 4|y s (b (SlaSialys o Sl (el )5S () o dy50y ilus B9y 995 e 558y bl 0.

1396 5110 50
~399 Silohd )3 (2ep Bl G )8 el i (Jad J S sl )98 il e I35 03959 (Shb ) Olg b S o Jias 1396 o> 08 rcoles 5 4

Alie ol 50 Soloipw GYodleo ) piuews Joyd Seolind (65luly 1 ote LI Cunl 3ygnmy (il s 5l ol b &S g)s 5l 1l
& ot oy oS mlal g I wizen D9dee (295 @l g 4 el ol QB cage & 0l e s 1S sy logluzd
Cymdg 0diS S8 S (b g 3y giludad gy 3 0ad ad pla 0alS J S (Shb gyl s dige JiST S el
las J1,S0l a8 gl jhas b b Slos cudgios & dog b oad oslitul Jpu8 cla ey canl 0dd o3litul Iime &g 4y lowlias 25 Sl
N c A\ . . . e - . . . bo Ssolisd

Auglio (gl bySlos (S 5 5 Bpae Glg sjhme g pS e 58 3 Sbes b)) 050wl gl e S (g a4l J e
i

i s ygile plad )3 3)g5mun (gilw s (yBgy (sl Cal)gl Jlaie a5 amd o LS by giloand puls Wlond did 3 ks 45 laoniS s
Oy L & 2y (siluilad ) 45 amdoe (L5 35 JS M 5 GlF slajkes (owp ol (5508 lde 045 b Cundg
L oo i g3 il Al (65b8) 55 by Klas aSl ol (g

Modeling and Spacecraft Attitude Control Using Reaction Wheel with Feedback
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ARTICLE INFORMATION ABSTRACT

Original Research Paper The rotational Equations of motion of spacecraft are generally nonlinear, so use of nonlinear control
Received 11 September 2017 techniques are helpful in real conditions. Feedback linearization theory is a nonlinear control technique
Accepted 01 December 2017 which transforms nonlinear system dynamics into a new form that linear control technigues can be
Auvailable Online 29 December 2017 . . . P . N . oo

applied. Choosing output functions in input-output linearization which is a specific method of feedback
linearization, has a significant effect on internal dynamics stability. In this study the kinematic equations

Keywords: . .
Spacecraft of spacecraft motion are expressed by quaternion parameters, these parameters are selected as output
EULERINT functions. Linear quadratic regulator as a linear optimal control law is used to design a controller for

Feedback linearization
Zero Dynamic
Reaction Wheel

linearized system in feedback linearization control and also to design attitude control of spacecraft
separately. By considering the actuator constraints on different control methods that are used here, the
EULERINT which is the integral of the Euler angles error about the Euler axis, is evaluated. Then, the
power and control effort of the actuators are considered for comparison between controllers. The
simulation results show that the amount of EULERINT for feedback linearization method is less among
the others. Also study of the power and control effort shows that Feedback linearization method is not
only quicker but also more efficient and displays better performance of the actuators.
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