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Analysis on detection ability of space-based space target

visible camera

Meng Qingyu, Zhang Wei, Long Funian
(Research Center for Space Optical Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Space target detection ability of visible light camera is related to the visible characteristics of
the space target, detector performance and other factors. To get the detection ability of space optical
camera on medium-orbit and low-orbit space target at the distance from 200 to 1 500 km, a mathematical
model of space target characteristics was established based on the basic theory of radiation by considering
geometry, background, and material characteristics of the space target. Furthermore, a simulation was
conducted at the spectral bands of 0.4 to 0.7 wm. The theoretical calculations of detection ability on
medium-orbit and low-orbit space target by the visible light camera was got and the formula of related
optical parameters was also obtained. These conclusions can provide theoretical support for the design of
space optical camera.
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Tab.2 Parameters for calculation
Content Value ,
Background radiation electron B=10¢e" 200~1 500 km .
Noise electron 35e”
Optical system transmittance 0.85 ’
Integration time/s 1/50 ’ °
Per-photon energy/J Epoon=3.6x107"(A=550 nm) ’
Quantum efficiency 30% (A=550 nm) N o

3

Tab.3 Camera effective diameter

Detection range

Minimum energy at

Camera aperture/m

/km entrance pupil/W -m™
100 1.031 5%x107* 0.14
200 2.578 7x107" 0.28
500 4.126 0x107" 0.71
1 000 1.031 5x10™" 1.41
1500 4.584 4x107" 2.12

[1] Zhang Keke, Fu Danying. The study on detect ability
calculation method of space object visible camera [J].
Spacecraft Recovery & Remote Sensing, 2006, 27(4): 22-16.
(in Chinese)

[J]. , 2006, 27(4): 22-16.
[2] Mu Da, Li Quanyong, Dong Jianing. Analysis on ground-



2084

41

based infrared detection system detecting the infrared
magnitude of space targets[J]. Infrared and Laser Engineering,
2011, 40(9): 1609-1613. (in Chinese)

[J]. , 2011, 40(9): 1609-1613.

[3] Wang Weiguo. Research of space object detecting under
bright background [D]. Changchun: Changchun Institute of
Optics, Fine Mechanics and Physics, 2005: 1-4. (in Chinese)

[D].
, 2005: 1-4.

[4] Tan Bitao, Jing Chunyuan, Wang Baoguo, et al. Measuring
the star magnitude of manmade satellites with visual TV [J].
Infrared and Laser Engineering, 2006, 35(S): 397-400. (in
Chinese)

[J]. , 2006, 35(S): 397-400.

[5] Infrared and Photovoltaic Systems Manual [M]. The 8358

Research Institute of The Third Research Institute of CASIC,

method for space target detection and identification [J]. Acta
Optica Sinica, 2009, 29(1): 67-71. (in Chinese)
[J]. , 2009, 29(1): 67-71.

[7] Wang Hongyuan, Zhang Wei, Wang Zhile. Visible
characteristics of space satellite based on Nth cosine
scattering distribution [J]. Acta Optica Sinica, 2008, 28(3):
593-598. (in Chinese)

[J]. , 2008, 28(3): 593-598.

[8]  An Liansheng, Applied Optics [M]. Beijing: Beijing Institute
of Technology Press, 2008: 116—119. (in Chinese)

[M]. : , 2008:
116-119.

[9]  Accetta Joseph S, Shumaker David L. The Infrared and
Elector-Optical Systems Handbook [M]. US: SPIE Press,
1993(3): 16—20, 84-88, 95-111.

[10] Jin Yuzhu. Research on optical detection and recognition

2001. method of spcae debris [D]. Harbin: Harbin Institute of
[M]. 8358 s Technology, 2007: 15-18. (in Chinese)
2001. (in Chinese) [D].
[6] Li Yanan, Sun Xiaobing, Qiao Yanli. Waveband selection , 2007: 15-18.
z,,_*__,__,__,_*44444_‘%
bar
( 510610)
10°
808 nm bar
25C. 100 A 50 C. 100 A 50 C. 115A 3
. N bar 25T

2.86x10° (7950 h) 0.21eV 1.88,

25T 4000h



