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Abstract

Recent years using linear dc motor as actuator is getling more popular in the industry. Knitting
machine, is one of example in which linear dc motor is used to drive the needle. In this paper, we study
the realized method of high speed and high accuracy position control of the linear dc motor. There
are 1,200 motors used in one knitting machine. In order to reduce ils cost, hardware configuration of
the position control system should be simplified as much as possible. For example, dispose only one
low-resolution linear encoder for each motor.

In this study, we have studied characteristics and structure of the linear dc motor, and have also
studied control characteristics of optimal control and model reference adaptive control for the linear
dc motor. However, there is a limitation of control characleristics. We propose a method to improve
control performances. In the method, A two-degrees-of-freedom (TDOF) position control system is
constructed for the position control mentioned above. But experimental resulis show that with only the
TDOF position control system, it is difficult to obtain the position control where much higher accuracy
is required. In the same knitting process, The motion pattern of the needle within each cycle appears
repeatedly. Based upon this feature, we introduce directly the iterative learning control method to the
TDOF position control system. The method we proposed here is that: based upon error messages of
position, velocity, and acceleration of the object being controlled, the objective value defined for the
next iteration would be modified through an appropriate algorithm, and the trace accuracy expected
would be reached through the iteration. But we find that during the iterative learning process, the
response delay of the position control system is one important factor that influences the convergence of
the learning process. The convergence condition would be destroyed by the response delay. Because of
this, 2 method of using both error leading compensation and filter compensation is proposed to make the
error to converge to the neighborhood of zero.

Based upon existing equipment, we focus on tracing the objective path of the needle accurately and
smoothly while needles are highly speeded. The method we proposed here is thus formed step by step.
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