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Abstract: With the development of deep space exploration, satellite navigation and other fields,such as satellite com-
munication networks based on laser communication and high-precision positioning based on laser ranging have a-
chieved a large number of application results. Combining laser communication with laser distance measurement to a-
chieve the integration of communication and ranging has become a research hotspot in the field. In this paper,the de-
velopment status of laser communication and ranging integration at home and abroad is introduced,and then a design
scheme of laser communication and ranging integration system with space debris detection capability is proposed in the
light of the current situation in China. In order to verify the feasibility of the scheme, the original 1-meter laser commu-
nication telescope system in Changchun Station is modified to increase the ranging capability of space debris targets,
and the measured data show that the effective data accuracy is better than 1 m at the highest. Finally,the future devel-

opment direction of integrated laser communication and ranging system is prospected ,aiming to provide ideas for fur-
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ther promoting the development of integrated laser communication and ranging system.
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Fig. 1 Block diagram of the lunar laser
communication verification system
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Fig. 2 Overall structure schematic diagram
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Fig. 3 Laser communication beacon and laser ranging system
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Tab. 1 Main technical indicators of high-power lasers
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Fig. 4 Diagrammatic sketch ofemissive light path
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Fig.5 Receiving terminal diagram
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Fig. 7 The process of calculating the distance deviation

value based on the target’s visual position
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Tab. 2 Partial observation data list
e ST/ min Hir = 19 R K RMS/cm P ES/km/ RCS/m’

1 01 :48 28059 1713 119.3 878 ~1112 6.2
2 03 :13 11267 926 104. 4 674 ~ 1082 4.4
3 01 :09 39027 561 88.7 547 ~ 884 1.4
4 03 : 06 16409 311 84.2 1038 ~ 1316 5

5 01 :05 25281 338 109.7 682 ~ 1031 1.4
6 01 :27 6061 487 102. 4 783 ~1041 4.7
7 01 :05 2621 440 132.3 592 ~761 1.3
8 01 :07 28059 851 130.4 926 ~ 1197 6.2
9 02 :01 17291 831 86 965 ~ 1196 4.7
10 02 :17 16615 1050 118. 1 837 ~1398 7
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