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Abstracts Nonlinear robust attitude controller for 3-axis stabilized spacecraft is designed. Robust stability
analysis for nonlinear spacecraft systern with disturbance is conducted. External disturbances and parametric
uncertainties decrease Spacecraft’s attitude pointing accuracy. Sliding Mode Control(SMC) provides stability
of system in the face of these disturbances and uncertainties. The concept of quadratic boundedness and

quadratic stability are applied to the robust analysis for the nonlinear spacecraft system subject to bounded

disturbance torques. Numerical simulation is conducted to compare the analysis result and actual nonlinear

simulation. The simulation show that analysis result is valid.
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Table 1. Initial Attitude Angle and Rate

Axis Initial Angle | Initial Rate
Roll 30° 1 deg/sec
Pitch - 457 -1 deg/sec
Yaw 30° 1 deg/sec
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Table 2. Command Attitude Angle and Rate

Axis Command Angle | Command Rate
Roll 0° 0 deg/sec
Pitch 0° 0 deg/sec
Yaw 0° 0 deg/sec
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Table 3. Standard Deviation about Sliding Function.
Attitude Rate and Angle

Axis Roll Pitch Yaw Unit
s{w. &) 0.0077 | 0.0318 | 0.0067 deg/sec
Rate 0.0078 | 0.0321 | 0.0067 deg/sec
Angle || 0.0692 | 0.2706 | 0.0621 deg
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Table 4. Step Disturbance

[ 2] 50 J 70 [100 [ 150 [ 175 | 300 | sec |

Ty, 1.0 -1.0 1.0 -1.0 | -0.5 0.0 Nom

Tay -1.0 1.0 -1.0 1.0 -0.5 0.0 Nom

T,. 1.0 -1.0 1.0 -1.0 -0.5 0.0 Nom
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