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Abstract In recent years, s

the safety operation of on-orbit spacecraft

increasing demand for space debris detection
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.
space debris is increasing with the development of space technology, and has a serious effect on
Therefore, it is urgent to detect and remove the space debris
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detection range of imaging tracking and the received power of ranging communication are analyzed
Key words

the space debris detection system gradually develops to a integrated and
multifunctional system. An integrated optical system of ranging, imaging and communication is proposed. The maximum

1
parameters of the integrated optical system are chosen. The results show that the best obscure ratio is in the range of
the transmittivity of secondary mirror film is in the range of 0.3-0.6
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0.462. This study provides a reference for the study on the integrated system used for space debris detection
o

and the optimal transmittivity is
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Fig. 1 Diagram of integrated system of ranging, imaging and communication
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Fig. 4 Variations in extreme detection distances of imaging system and tracking system with obscuration ratio
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Table 1 Variations in extreme detection distances of imaging system and tracking system with obscuration ratio

Obscuration ratio 0.1 0.15 0.2 0.25 0.3 0.35 0.4

Extreme detection distance of

B 1.0205 1.0076 0.9895 0.9664 0.9380 0.9045 0.8659
imaging system /(10° m)

Extreme detection distance of
i 0.4859 1.0933 1.9437 3.0370 4.3732 5.9525 7.7747
tracking system /(10° m)
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Table 2 Variations in extreme detection distances of imaging system and tracking system with transmissivity

Transmissivity 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9

Extreme detection distance of

) 1.6355  1.5420  1.4424  1.3354  1.2190  1.0903  0.9443 0.7710  0.5452
imaging system /(10° m)
Extreme detection distance of

i 0.5882  0.8319 1.0188 1.1765 1.3153 1.4409 1.5563 1.6638 1.7647
tracking system /(10° m)
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