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Abstract: Aiming at robust control of six-phase copper rotor induction motors (SpCRIM) under uncertain
disturbances, a new backstepping control strategy based on advanced ant colony optimized (AACO) recursive
Romanovski polynomial neural network (RRoPNN) was proposed. Based on the theory of backstepping control
theory, the control law for SpCRIM was firstly designed,and an improved RRoPNN with adaptive law was proposed
to estimate the lump uncertainty in the backstepping control law. The error estimation law was then designed to
compensate the network observation error and to realize on-line parameter adjustment. In order to prevent precocity
and accelerate the convergence rate of the proposed RRoPNN, an AACO algorithm was proposed to adjust the
learning rate of RRoPNN connection weights. The robustness of the proposed control method was proved based on
Lyapunov stability theory. Finally, the position tracking performance of the proposed controller was verified by
experiments and compared with the classical PI controller and the switch function based backstepping controller. The
results show that the proposed control method has better position tracking accuracy and robustness.
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Fig.6 Rotor positions response curves of the SpCRIM driven

by the three controllers under disturbing condition
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Tab.1  Quantitative comparisons of the control
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the three controllers under disturbing condition
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