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Experimentation of Diffuse Reflection Laser Ranging of Space Debris
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Abstract Spacecrafts in orbit are being threatened by space debris, so many countries have developed detection
technique for space debris, and the diffuse reflection laser ranging of space debris is a new technology. According to
the characteristic, the development and the status in the world of space debris diffuse reflection laser ranging, we
research the diffuse reflection laser ranging system at Yunnan Observatory. The probability of detecting space debris
by diffuse reflection laser ranging at Yunnan Observatory and the structure of systems and the key techniques for
diffuse reflection laser ranging are analyzed. The feasibility of space debris diffuse reflection laser ranging at Yunnan
Observatory is confirmed by experimentation method. Measurement data indicate that the precision of diffuse
reflection laser ranging is 50~250 cm.
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Table 1 Received photoelectron and probability of

detection from different space debris

Distance /km 0.3 m 0.5 m 1m
400 4.93/0.99  13.70/1.00  54.81/1.00
500 2.02/0.87 5.61/0.99  22.45/1.00
600 0.97/0. 62 2.71/0.93  10.82/1.00
700 0.53/0. 41 1.46/0.77 5.84/0.99
800 0.31/0.26 0.85/0.58 3.43/0.97
900 0.19/0.18 0.53/0.41 2.14/0.88
1000 0.13/0.12 0.35/0. 30 1.40/0.75
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Table 2 Results of space debris diffuse reflection laser ranging

Objects Date Time interval

Perigee /km Apogee /km

Size /m Ranging /km Echo Precision /cm

17590 20110124 21:42:52~21:47:03 832.1
10517 20110124 22:03:05~22:05:33 477. 4
17590 20110125 21:28:40~21:31:08 832.1
27387 20110125 22:29:46~22:32:10 750.9
25400 20110126 12:39:44~12:43:32 801. 3
18403 20110127 12:46:15~12:49:18 934.9
24809 20110130 12:03:39~12:09:48 654. 8
10793 20110130 12:16:18~12:20:20 568. 1
23769 20110130 12:36:03~12:40:02 358. 3
23769 20110205 11:59:19~12:01:26 358.3
18586 20110206 12:24:08~12:29:41 757.0
20509 20110208 11:42:21~11:44:46 948. 2
18313 20110208 12:48:12~12:53:02 942.0
29713 20110208 12:56:20~12:59:43 610. 2

842.3 10.4X3.9 965~1625 42 199. 3
1784.0 6.4X2.0 841~1489 73 79.3
842. 3 10.4X3.9 1146~1824 75 245.3
796. 4 10.0X2.5 1086~1256 32 198.0
814.9 10.4X3.9 1171~1616 76 243.1
1020. 0 6.0X2.4 1162~1741 31 91.2
1652.0 5.9X2.4 1240~1960 36 118.9
1926.0 6.0X1.4 977~1858 39 122.5
850. 8 5.9X2.4 827~1187 104 126. 8
850. 8 5.9X2.4 860~1233 60 53.5
787.0 6.0X2.4 867~1567 64 73.3
1013.0 6.0X2.4 1001~1520 57 89.5
956.0 2.6X2.2 1048~1473 39 60.9
651.4 4.0X2.0 787~1533 56 114.0
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