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Abstract 
In this paper an idea for control of one axis gimbal system is presented. In fact, the model predictive control (MPC) is used to control the stabilization loop. The stabilization loop are constructed with DC motor, Rate Gyro and inertia utilizing MPC type controller. The gimbal torque relationships are obtained using Newton’s second law equation on the assumption that gimbal is rigid body. Another aim of this paper is, analyze effects of flight dynamics on performance of one axis gimbal system. A set of test scenarios is conducted to evaluate the performance of proposed system in various conditions, considering the gimbal friction, mass imbalance and disturbance torques. The entire control system is simulated and validated using SIMULINK/MATLAB. The simulation results are discussed to show the validity of the system proposed at during the flight and show that the gimbal system stabilizes the line of sight even when the disturbance torques affect on the system performance.
Also, this paper has successfully illustrated the application of the MPC controller to control one axis gimbal system. Moreover, the response of the MPC is compared to that of the traditional PI controller. The performances of the Stabilization loop with the MPC controller and PI controller have been tested in simulation. The results obtained proved that the MPC controller has very fast response, robustness in face of parameter uncertainty and disturbance torques, gimbal friction and mass unbalance. Also, the proposed MPC controller can reduce the response settling time as compared with the PI controller. While, in the control effort parameters, is better than PI controller. Finally, the proposed MPC controller improves the closeness of system response and support the system relative stability by reducing the response overshoot considerably.
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Figure 1: One axis gimbal system with MPC controller.
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Figure 2: Angular Rate by Online and Constant Input Rate Commands.
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