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In this Thesis, we present advanced controller design for an Inertial Stabilization
system. The system has a 2-DOF gimbal which will be attached to an aviation vehicle. Due
to the dynamics modeling errors, friction and disturbance from outside environment, the
tracking accuracy of an airborne gimbal may severely degrade. So, the advanced controller
needed. We study both robust inverse dynamics control and adaptive control for controlling
the inner loop or gimbal servo-system for motion control. The indirect line of sight (LOS)
stabilization will be controlled by the outer loop controller. A stabilizer is mounted on the
base of the system in order to measure base rate and orientation of the gimbal reference to
the fixed reference frame. It can withstand high angular slew rates. The experimental results
show that the proposed controllers are capable enough to overcome the disturbances and
the impact of LOS disturbances on the tracking performance. In our case, the robust in\)erse
dynamics control performs better than the adaptive control with small margin due to the
compensation of nonlinear terms for robust inverse dynamics is more efficient than the

parameters adaption in the adaptive control case.





