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Global Optimization on Detecting the Rotor Position of Per manent
Magnetic Spherical Stepper Motor

Abstract

The permanent magnetic spherical stepper motor model is introduced in this paper,
random encoder is painted on the surface of the rotor, and outputs of optoelectronic
sensors are used to express the rotor position. This paper gives group representation
of the spherical rotor in three-dimension space; it searches the rotor orientation in
state space that consists of outputs of 96 sensors, but traditional single-nod-search
method may get into local minima. Defining target function, the paper uses genetic
algorithm to seek global optimum according to two-dimension plot of target function,
and sets in steepest decent operator to strengthen genetic algorithm's local search,
thus gets the current rotor orientation. For the remote target node, simulation shows
parallel search method of more-nods could fast convergence to the target orientation,
the precision lies on the resolution and search step length.
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