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Control system of pointing mechanism for lunar based

extreme ultraviolet camera
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(Changchun Institute of Optics, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to ensure that the extreme ultraviolet camera can point the earth exactly, monitor and
research 30.4 nm radiation generated by the earth plasmasphere roundly and chronically, the control
system of pointing mechanism was designed and developed. Firstly, the structure and the operating
principle of control system were introduced. Secondly, the key modules of control system were designed
in detail. Then, a control algorithm based on Hall sensor positioning was presented. Finally, the error
sources of control system were analyzed in detail. The results of calculated errors and the work on lunar
indicate that the control algorithm based on Hall sensor positioning is correct and effective, the control
error of pointing mechanism is no larger than 0.1° and satisfies the requirement of extreme ultraviolet
camera technical indexes.
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Tab.1 Technical index requirements for extreme

ultraviolet camera

No. Technical index item Technical requirements
1 Azimuth adjustment range -50°-50°

2 Azimuth pointing error <0.1°

3 Pitching adjustment range 15°-90°

4 Pitching pointing error =<0.1°

5 Camera temperature -15-70C
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Fig.1 Block diagram of pointing mechanism control system
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Fig.2 Model of pointing mechanism
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Tab.2 Control results of pointing mechanism

Pointing Aim Control

Ti Error/(°
1me mechanism  position/(°) result/(°) rror/(%)
014—07— .
2014-07-16 Ammu.th 147.2 147.17 0.03
22:15:41.593 mechanism
014—07— .
2014-07-16 P1tch11.1g 38.2 38.25 0.05
22:16:10.634 mechanism
014—07— N
2014—-07-16 P1tch11.1g 28.9 28,94 0.04
23:10:25.663 mechanism
014—07— —
2014—-07-16 PltChlI.Ig 382 38.16 0.04
23:21:13.669 mechanism
2014-07-17 Azimuth 187.2 187.15 0.05
00:13:40.698  mechanism : : -
2014-07-17 Pitching 79.7 79.66 0.04
00:14:17.658 mechanism
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Fig.3 Lunar based extreme ultraviolet camera image
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