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Abstract: Aiming at the mechanical resonance caused by the flexible connection in the scanning mirror servo control
system, this paper introduces a sliding mode observer control method combining motor acceleration feedback and load
speed feedback. Firstly, the mathematical model of the flexible connection of the servo system is established and the influ-
ence of resonance on the performance of the system is analyzed, then give the design method of sliding mode observer, then
the observed motor acceleration and load speed are fed back to the servo system for compensation. Finally, the influence
of position sensor on servo system control performance is analyzed, the robustness is analyzed. Then compared with other
control strategy. Simulation results show that compared with the case where observer is not used, the proposed method
effectively suppresses the mechanical resonance problem based on flexible connection, improves the control performance,
and has high robustness.
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Fig. 1 Two-mass system mechanics model
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Fig. 2 Two-mass system block diagram
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Fig. 3 Speed step response of resonant and rigid systems
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Fig. 4 Two-mass system block diagram
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