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Controlling design of airborne DIRCM laser pointing system
GUO Jin*, MIAO Yongxin'?, LIN Hongyi*? ,CHEN Zhao-bing"*

(1. Changchun I nstitute of Optics, Fine Mechanics and Physics,
Chinese Academy of Sciences, Changchun 130033, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100039, China)

Abgtract : In order to improve the control precison of the three-axis operating system used in airborne
laser pointer , a Smulating model is established for system analyss. A three-axis, coupling and non-
linear dynamic model is built based on L agrange theorem, and by analyzing the velocity coupling and
the dynamics coupling relationships among the axis of frames, their analytical relationshipsin theory
are deduced. Then, according to electrics and mechanic equations of the actuator-torque motor , the
open-loop trander function matrix of the control variable is established , and a cascade compensator is
designed to decouple the control system. Analyss results show that the system can satisy the quick-
response requirement at working in stablization after decoupling and adding correction function in se-
ries. The step response time are 0.45 sfor the orientation frame, 0.50 sfor the pitching frame, and
0.85 sfor the acrossframe. Finally, the electro- mechanical model is verified through computer s mu-

lation, which sets a foundation and provides theoretical references for further research and design of

:2008-04-23; :2008-07-10.

“ ”



342

17

the control system of high-precison airborne laser pointer.

Key words: laser pointer ;threeaxis system; modelling; coupling
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