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Adaptive Parameter Control of Winch System Based on Inertia Identification

Using Extended Sliding Mode Observer
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Abstract: As a kind of winch driven by motor, electric winch has more excellent performance of cable control.
However, in the process of retracting and releasing the cable, the drum inertia of the electric winch will change with
the change of the cable stock. This unknown inertia change will lead to mismatching of motor speed control
parameters, which will lead to a decline in the control performance of the electric winch when drawing or releasing
cables. A control algorithm based on inertia identification is needed to meet the demand of high precision and high
speed. Firstly, according to the mathematical model of the motor and the transfer function of the control system, the
influence of moment of inertia on the control system was analyzed. Then, a new inertia identification method based
on extended sliding mode observer was proposed to identify the moment of inertia of the system in real time. The
PI parameters of the speed ring were adjusted in real time by using the identification results. Finally, the feasibility
and superiority of the proposed method were verified by simulation and experiment.
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Fig.1 Schematic diagram of drum winding
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Fig.2 Schematic diagram of rotational inertia variation
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Fig.3 Block diagram of conventional control strategy
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Fig.5 Block diagram of speed loop control
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Fig.6  Bode diagrams under different inertias

with identical PI parameters
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