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Multi-function focus control system for TDI-CCD

high resolution space camera

Yu Tao, Song Kefei

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

Abstract: In order to improve the reliability of defocus compensation and guarantee the imaging quality
for TDI-CCD high resolution space camera, a multi-function focus control system was proposed. Firstly,
the system requirements were analyzed in detail and four focus control methods were proposed and the
four focus control methods contained position closed loop, temperature closed loop, image closed loop
and position open loop. Secondly, the system composition and work principle were introduced. Finally,
the four focus control methods were designed and validated. Experimental results indicated that the error
of position closed loop was not more than 1.3 m, the error of temperature closed loop was not more
than 1.4 pwm, the error of image closed loop was not more than 2.3 wm, the error of position open loop
was not more than 3.4 wm, the errors of four focus control methods satisfied the requirements of system
design and the reliability of defocus compensation was improved effectively.
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’ Tab.2 Measuring result of focal plane
64=2K2+K4 (5)
No. MTF Encoder value of focal plane
H ; Ky (2);K,
. 1 0.154 30079
) 2 0.182 32156
° 3 0.215 34232
4 4 0.242 36 312
TDI— 5 0.210 38389
CCD , 6 0.179 40 463
© Ko 0.12pm, K, 0.5 um, 7 0.151 42 541
K, 2.4pm, (2)
1.3 pm, (2).(4)
2.3 pm, (5)
3.4 pm,
: : (1) ,
) 1, 1
17180 48356,
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l4pm, 2
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Tab.1 Measuring result of temperature 0
Equilibrium Encoder value of best focal
No. 5
temperature plane
1 4.3 36 059 TDI-CCD
2 9.8 36 172 ’
, TDI-CCD
3 14.4 36312

4 19.9 36433




S2 : TDI-CCD

367

[1] Lv Huangyi, Liu Yang, Guo Yongfei. Computation of
overlapping pixels of mechanical assembly CCD focal planes
in remote sensing

cameras [J]. Optics and Precision

Engineering, 2012, 20(5): 1041-1047. (in Chinese)
s ) CCD

[J1. , 2012, 20(5): 1041-1047.

[2] Liu Lei, Cao Guohua. Double cam focusing mechanism of
space camera with wide field and long-focal-plane [J].
Optics and Precision Engineering, 2012, 20(9): 1939-1944.
(in Chinese)

[J]. , 2012, 20(9): 1939-1944.

[3] Wang Dejiang, Li Wenming, Xu Yongseng, et al. A fast
auto-focusing technique for the TDI-CCD panoramic aerial
camera [J]. Journal of Optoelectronics - Laser, 2012, 23(8):
1452-1457. (in Chinese)

, > , . TDI-CCD

[J]. . , 2012, 23(8): 1452-1457.
[4] Guo Jiang, Sun Jiming, Shao Mingdong, et al. Calculation of

focal length for off-axis TMA aerospace mapping camera[J].
Optics and Precision Engineering, 2012, 20(8): 1754—1758.
(in Chinese)

[J]. , 2012, 20(8): 1754—1758.

[5] Lv Huanyi, Liu Yang, Xue Xucheng, et al. Intelligent
focusing method for the remote sensing cameras[J]. Infrared
and Laser Engineering, 2012, 41(5): 1261-1265. (in Chinese)

R , .. [1].
, 2012, 41(5): 1261-1265.

[6] Lu Zhenghua, Guo Yongfei, Li Yunfei, et al. Realization of
auto-focus on APRC using CCD stitching [J]. Optics and
Precision Engineering, 2012, 20(7): 1559-1566. (in Chinese)

CCD

> B B

[J]. , 2012, 20(7):
1559-1566.

[7] Lu Zhenghua, Guo Yongfei, Li Hongfa, et al. Auto-focus
using LSF in aerial push-broom remote-sensing camera [J].
Infrared and Laser Engineering, 2012, 41(7): 1808—-1814.
(in Chinese)

, R .. LSF

[J1. , 2012, 41(7): 1808-1814.



