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Resear ch Paper

Attitude Nonlinear Predictive Control of
an Under Actuated Spacecr aft
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* m_navabi@sbu.ac.ir

The use of four reaction wheels to control the three-axis attitude of the spacecraft,
considering its mechanical performance and the possibility of its failure, is a practical
solution in the face of a defect in one of the wheels. In this article, the optimal control of
the spacecraft, which has four reaction wheels, is investigated. Controlling the attitude of
a spacecraft with just two reaction wheels is a significant issue that conventional
controllers are not able to do. Therefore, the use of nonlinear model-based predictive
controller is used to control the attitude of this spacecraft and compared with optimal
nonlinear control in a discrete-time comparison, which satisfies the acceptable results.
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3.Internal momentum exchange devices

0,9
R,Q

Ol laid] g @i

loplad glaygly o puo

laglad p 5ly dlazel glayglis
IS sl ygluis

shedllpSe gz sl potioge
lagliad ol (los s lo
ol pSe 2 oyl ploe
bl (S (slaygls pyiiege
oz 2wl gl

S8 i

A9l by

9 sl ple

b5 e

(bbb oty i) Hlutils
Ayl ‘:.;l;ii)lf Sy Y

Yoo A-FOVE 1 ale LU | YEYY-FOVF 1 Suig sl (gLLS VE oo /Y /o) 1 Sig il Ola [ VFo v /o /o A tellie by < A4S+ Y/ £ tallio Cdl 5



=i s 5 1P dexe

& 9 & e lepldd Cundy SR Glp 055
el 035 zkae V] )3 Iy ylsS 51 ooliel b et uSe
Lo sy adpe JpuS 5l ool b Cunsy S opiren
oad con e & dily S0y st Bt S35 5 (o34
Uo s dtage S alte S5 4 dliws o) s [YV-Y+] ol
5 S Wil tmer silwaty slagdy, I edlaal L o
Mgy ySlas = a8l slaglad comsg Hoilo (sl ) pld)]
Olej (ad e S5 (6555 b Cumdy J S [VFYY] sl ons
2l Ho polie JyuS 1 oolial (pizxen 5 [VO] pite
s Slos jl oslatwl [VF] canl ol wyp (B ololizel
2 Slas— a8l gloglas cunsy S8 4 SeS lp oSy
b Cumdy JyuS aiile el 4855118 0,L3l 5)90 (ilisee Ve
{YV] el g ol S £y 90

RS lp oousie bty A3 o)Ll &5 yob loa
Ol 298 4 295 L &S 0ad )l ShosmjaBl slagliad Cundy
ol pSe glagp JpS joliS oy Sl aile diuwe
Cloz 098 cnl L)) eus Wlgoe JuS oy, i
Wlia () 55 g cppad 4 bl 4Bl Alto ] (5l (sling,
el o o3l (Jad o8 ©jg0 4 Jho p (Sretnphy J 58S
Cundg JS lp dnS gloj S 5l ekl o]
Oyge &l opl G)lul Sl g Sloemjall slapliad
ol 04 &) [YA] a2 p0 p> Joxo

S (loj Cpgo & e Jho ot J5S wh)sN)
> 4 39500 jlod & g RS Steiao g (os (slad )5
cilio (gloje )3 (4ol sl Slais JyuS ol 5y o Sy
Pl o 12 g 0,5 bl (claptuns 3590 3 (o &
S opie Nz (laptasw 290 3 0l Cpl (iomen el 00
ool (295 9 £3929 25 9 2,5 392y s (S (Sl
g b sk o8 s (dugie b mote JES 2 008l L5
Blaal 048 uSxie o auie 2l o giloding 9 ot B @
S o b bl ol WS (o S Sl i (63 Shos
Cpgo & JHS 295 Lol (> )3 s e e JyiS
Jos 005 asetio yollie & i okia] (Sl 298 () 9 At
Y] 55 o

Camdg ygile S VAV Jlo )3 i S8 51 ool
Vo] as (Byme )b ol sl Fgle P Srimsig b Lol
Ao by Jo wgbpaiges Jolgd (9 ol s
&l 039 yloj 29390 (sla |38l Coew 4 dx g b (g 5lwdige

6. State-Dependent Riccati Equation
7. Non-minimum phase
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11. Euler angles
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8. Explicit Model Predictive Control
9.Fault
10.Reduced equations
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