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Dynamic Modeling for Earth-pointing Satellites to Control the Three-axis
Attitude without the Attitude Information of One Axis

M. Jafarboland, H.R. Momeni and N. sadati
Malek Ashtar University of Technology, Tarbiat Modarres University, and Sharif University of Technology

Abstract: Various methods are presented to control the attitude of satellite due to lack of information of yaw axis attitude so
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In this paper, a new method is used which is more general and is applicable to all types of sateliites, with of least one controlier.
This method is not limited to YAW axis and can control the two other axes as well. One feature of this approach is the ability to be

modified for large angle maneuvers for special applications.

A new observer is also proposed for the controlier, which causes the angles attitude to be kept in desirable valsies, witk minimamn
conirol effort and more accuracy. Simulation resulis show that compare with methods using the complese all axis information ,

this apporach is satisfactory.

Keywords: Atitude control, PID controlley, BIBO stubility, pseudo observer.
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1- global Position System (GPS) 8- three axis stabilized 15~ Linear Quadratic Gaussian(LQG)
2- attitude 9. yaw 16~ Bounded Input Bounded Output (BIBO)
3- magnetometer 10- roll/Pitch 17- momentum removal
4~ star camera 11- coupling 18- Luenenberg
5- minimal model error 12- de-Coupling 19- total stability
6~ calibration 13- pseudo-measurement
7- magnetometer residuals 14- time-variant observer
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~ diag(D)=[860 850 200]Nms?; Tp =ag +2; Cos(Q t) +, Sin(Q 1)
b =12 Nms; ag=[-5 4 -20]"10"°Nm
Q=2m/(69595); a;=[0 7.07 5]T107°Nm
i =60 degree; 2, =[~7.07 0 -5]"10"Nm

IRES - noise : 30'= 0.1 degree
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