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ABSTRACT

This paper applied one of the well-known optimal control theory, namely, linear quadratic
regulator(LQR), to the station-keeping maneuvers(SKM) for a geostationary satellite.

The boundary conditions to transfer the system with a good accuracy at a terminal
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time were based upon the predicted orbital data which are created due to the Earth’s
non-uniform mass distribution’s effect during 14 days and due to luni-solar effect during
28 days. Through the linearization of the nonlinear system equation with respect to
reference orbit and the numerical integration of Riccati equation, the optimal trajec-
tories and the corresponding control law have been obtained by using LQR. From the
comparison of AV obtained by LQR with the AV obtained anatically by geometric
method, Station Keeping Maneuvers(SKM) via LQR may provide comparable results
to a real system. Furthermore it will demonstrate the possibility in fuel optimization

and life extension of geostationary satellite.
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3} Euler-Lagrange 1% 21 S A el W €] 8} Lagrange M|A Al$2 FA" 2oz 3 sla Ty

0-(4 50

o|t}. Lagrange P13 Al49] 271t €1 9lod 9o (8)4L BEo] 7l ¢ 27|5S 2
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E 1 E/WAXEE A=z Ao ZAzT A=zF Az

& 27173 2536
Radial Distance(km) 42163.9936 42164.0
Angular Distance(deg) 7.83 9.83
Radial Velocity(km/sec)  2.19089 x 1073 0.0
Angular Rate(rad/sec)  7.20237 x 10~ 7.292156 x 10~
Maneuver Time(sec) 1} 478.0

E 2. N/SHYANEE Y2 A9 AR A=2F A

# ENC 33
Radial Distance(km) 42164.0 42164.0
Angular Distance(deg) -1.0 1.0
Angle ¢ (deg) 90.000695 90.0
Radial Velocity(km/sec) 0.0 0.0
Angular Rate(rad/sec)  7.292154 x 107 7.292156 x 10~
@ (rad/sec) —-5.091 x 107 0.0
Maneuver Time(sec) 0 480.0
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