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[I11-2-5] Stability Analysis of the SDRE Controller
for Satellite Attitude Control via Magnetic
Torquer

Insu Chang', Jong-Hyun Oh? Sang-Young Park’, and
Kyu-Hong Choi' | - | -
‘Dept. of Astronomy, Yonsei University, Seoul, Korea

LG CONS, Seoul 100-876, Korea

A nonlinear attitude control method of a satellite with
magnetic torque rods has been developed in the current
research. The controller utilizes the State— Dependent Riccati
Equation (SDRE) technique. The aim of this control- system
is to achieve a stable attitude within 5 degree, and minimize
the control energy under the limitation of the existing
low—cost technology. The main objectives of the current
study is to complement a contradiction of the equations of
motion studied previously, and verify a stability region for
the dynamic system to guarantee the stability of the
SDRE-controlled satellite attitude system under arbitrarily
given initial state errors. A detailed and precise equations of
motion for this system are presented using the angular
velocity and the quaternions as state variables of the
dynamic system. To compare the performance of the SDRE
controller, the linear Quadratic Regulator (LQR) method using
the solution of the Algebraic Riccati Equation is also applied
to the nonlinear system. Simulation results show the
effectiveness of the SDRE controller.
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