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High-Speed Tracking Strategy for Three-Axis Photoelectric
Tracking System in Whole Space

GUAN Bolin, JIA Jianyuan, ZHU Yingmin
(School of Electronic al and Mechanical Engineering, Xidian University, Xi'an 710071, China)

Abstract; A type of three-axis photoelectric tracking system with a redundant degree of freedom
is designed for avoiding the spatial blind region of two-axis photoelectric tracking system. The ki-
nematical model of three-axis photoelectric tracking system is constructed by quaternion, and a
high-speed tracking strategy of three-axis photoelectric tracking system is proposed with mini-
mum norm least squares solution. Via triangular transformation of three-axis kinematical func-
tion, the Moore-Penrose generalized inverse matrix of function is gained, and the minimum norm
least squares solution of three-axis angular increments is solved. The results of simulation and
experiment show that this tracking strategy does not need the complex optimization process, and
the system enables to realize three-axis linkage continuous tracking movement in whole space,
and the tracking angular increments of three axes get much smaller.
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