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Discrete-time sliding-mode control in panoramic aerial camera
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Abstract: A discrete-time sliding-mode control method based on reduced-order state observer is proposed to provide
fast response and small overshoot for the drawtube control system of a panoramic aerial camera. In this method, the
angular velocity and acceleration of the camera are measured for controlling the velocity system, and a power-function
reaching law is proposed to substitute the conventional reaching law for suppressing the control chattering and the steady-
state chattering caused by the conventional reaching law. The non-chattering characteristics and the system stability are
analyzed theoretically. This controller has been applied to control the drawtube system of a panoramic aerial camera on
an experimental platform; the experiment results show that this control scheme can effectively eliminate the chattering and
make the drawtube system achieve desired dynamical performances.
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Fig. 1 The chart of open-loop frequency response
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Fig. 2 Structure of drawtube control system
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