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7. Conclusion

A two axes gimbal system was proposed and its mathematical
model derived utilizing Lagrange equation considering the base
angular rates, the dynamic mass unbalance, and the cross coupling
between elevation and azimuth channels. Then, the stabilization
loop was introduced and a self-tuning fuzzy PID type controller
was designed. The overall control system has been created and
simulated using MATLAB/Simulink and SimMechanics tools to
confirm the validity and correction of the proposed system. The
torque disturbance has been analysed, then the performance of
fuzzy PID type controller has been tested using transient response
analysis and a quantitative study of error analysis. Based on the
results obtained, the following observations can be remarked.
First, the proposed self tuning operation provides good adaptivity
to the gimbal systemwhich offers high performance despite of the
torque disturbances so that it can be utilized more efficiently in
dynamical environment that usually imposes large variable base
rates. Then, the proposed fuzzy controller can reduce the response
settling time as compared with the conventional PI controller.
Finally, the proposed fuzzy controller improves the closeness of
system response and support the system relative stability by
reducing the response overshoot considerably without increasing
the response rise time dramatically i.e. without largely abaisse-
ment or weakening the swiftness of system response like to what
usually take place when the conventional PID is used.
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