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Attitude control of mine inspection unmanned helicopter based on
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Abstract: The effective attitude control of mine inspection unmanned helicopter is an important
manifestation of the pros and cons of inspection capabilities. The existing unmanned helicopter attitude
control changes along with the application scene, and the perturbation changes with it, resulting in the
unmanned helicopter attitude fluctuation amplitude and error become larger. In order to solve the above
problems, the cellular membrane computing is used to realize the attitude control of mine inspection
unmanned helicopter. According an underground unmanned helicopter dynamics model, the unmanned

helicopter attitude dynamics model is constructed. The cellular membrane system suitable for the
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underground unmanned helicopter attitude model is constructed, and the unmanned helicopter attitude
membrane controller (MC) is designed. Through flight experiments over the ground and in simulated
roadway, the effect of MC on the attitude control of unmanned helicopters is verified. And compared with
traditional sliding mode controller (TSC) and linear feedback controller (LFC), the results are listed as
follows. In the experimental environment over the ground, the attitude angle of the unmanned helicopter
under MC is controlled at —0.8-0.8 rad, and the attitude fluctuation amplitude is less than that of the
TSC and the LFC. In the simulated roadway environment, the attitude angle of the unmanned helicopter
under MC is controlled at —1.8-2.0 rad, and the fluctuation amplitude becomes smaller. The attitude
angle errors of unmanned helicopter under MC are smaller than those of TSC and LFC.

Key words: intelligent coal mine inspection; unmanned helicopter; cellular membrane computing;

attitude control; attitude angle; membrane controllr
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Fig. 1 Dynamic model of unmanned helicopter
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Fig. 2 Control effect of the attitude angle of ground

unmanned helicopter over time changes

based on LFC and MC
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