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Abstract

To implement an automatic picking system (APS) in distribution center with high precision and high dynamics, this paper
presents a high gain observer—based robust speed controller design for a linear induction motor (LIM) drive. The force dis—
turbance as well as the mechanical parameter variations such as the mass and friction coefficient gives a direct influence on
the speed control performance of APS. To guarantee a robust control performance, the system uncertainty caused by the
force disturbance and mechanical parameter variations is estimated through a high gain disturbance observer and compen-—
sated by a feedforward manner. While a time-varying disturbance due to the mass variation can not be effectively compen—
sated by using the conventional disturbance observer, the proposed scheme shows a robust performance in the presence of
such uncertainty. A Simulink library has been developed for the LIM model from the state equation. Through comparative
simulations based on Matlab - Simulink, it is proved that the proposed scheme has a robust control nature and is most suit-
able for APS.
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Fig. 2. Block diagram of an indirect field-oriented
control (FOC) of linear induction motor
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Table 1. Parameters of Linear Induction Motor

R, 0.2028 Q h 0042 m

R 02757 M 31 kg

L, 3.374 mH D 1505 kg/s
L 3.374 mH K, | 13.86 Nm/wb-A
L, | 3047 mH

2 AEdoM AE =A
Table 2. Test Conditions for Simulation
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Fig. 7. Control performance of the proposed high—gain
disturbance observer-based speed controller under five

test conditions
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