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In this paper, a single - axis satellite attitude control with reaction
wheel actuator was analyzed in the presence of uncertainty and
external disturbance. A proportional - integral - derivative (PID)
controller was used to control when the control gains were
achieved with evolutionary optimization algorithm. To increase
robustness, robust optimization method was used in the presence
of uncertainties and disturbances. In the robust optimization
method, the statistical properties of the performance criterion,
expected value and standard deviation were considered as the
combined objective function of the optimization algorithm. For fair
comparison, deterministic and robust optimization results were
compared together versus uncertainties. Reaction wheel actuator
was modeled with first - order equation and practical constraint in
maximum and minimum generation momentum. Uncertainty was
considered on moment of inertia, external disturbance, and
reaction wheel with power spectral density function sampled with
LHS algorithm. The graph of the mean value and performance
criteria of the combined objective function shows small changes in
the objective function in the face of uncertainties. Achieved
numerical solution results indicated that the tuned controller with
robust optimization performed better in the presence of
uncertainties although tuned controller with deterministic
optimization performed better assuming certain values.
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