47 7 2018 7
Vol.47 No.7 Infrared and Laser Engineering Jul.2018

( 130033)

6—PSS Stewart

5 DSP  FPGA
0.7 pm( ) 3 ) °
Stewart
: TP394.1 TH691.9 : A DOI: 10.3788/IRLA201847.0718007

Six degree of freedom precision control for space camera

secondary mirror adjusting mechanism

Yang Weifan, Cao Xiaotao, Zhang Bin, Zhao Weiguo, Lin Guanyu
(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: For the space camera on orbit active optics requirement, the position and orientation of
secondary mirror relative to the primary mirror need to be adjusted. Based on the parallel robot joint
space method, the motion control system of 6 —PSS Stewart platform secondary mirror adjusting
mechanism was designed. By use of DSP and FPGA as the core processor, linear encoder as the
feedback element and the integrated three-phase bridge as driving element, the motion control circuit was
completed. Based on the top level inverse kinematics model and the bottom level link control system, the
motion control algorithm of the secondary six DOF adjusting mechanism was accomplished, the control
parameters were easy to be adjusted and the algorithm was easy to be used in the engineering, the
requirement of high reliability adjustment for space motion mechanism was satisfied. Experimental results
indicate that the 0.7 wm and 3" motion accuracy can be achieved, the demand of space camera active
optics can be satisfied.
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Fig.2 Block diagram of motion
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Fig.4 Block diagram of control system for brushless motor
Fig.5 Curve of frequency response
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Tab.1 Adjusting precision of translation : 0.7 pm
Direction of diagonal line X/pm Y/pm Z/pm H 3"
(1,1,1) +0.3 +0.3 +0.5 ’
(-1,1,1) +0.3 +0.3 +0.4 °
(1,-1,1) +0.2 +0.3 +0.5
(=1,-1,1 +0.3 +0.3 +0.7 [1] Contors A R, Acton D S, Barto A A, et al. Verification of
1 the James Webb Space Telescope (JWST) wavefront sensing
0.7 pm and control system [C]//SPIE, 2008, 7010: 70100S.
[2] Laslandes M, Hugot E, Ferrari M, et al. Space active optics:
b
15 toward optimized correcting mirrors for future large
: spaceborne observatories [C]//SPIE, 2011, 8163: 816313.
15 s X
[3]  Yue Dan. Co—phasing of the segmented telescope and image
4
2.775Y retrieval based on phase diversity algorithm [D]. Beijing:
1” . Z 0 9/’
’ e University of Chinese Academy of Sciences, 2013. (in Chinese)
, [4]  Wu Yaping, Zhang Tianxu, Sang Nong, et al. Imaging of
0.7 pm; active optical imaging system with a wide field of view[J].
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