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Improvement method of laser pointing accuracy for the tracking
and lasing system by backward scattering

Xue Xiangyao, Gao Yunguo
(Changchun Institute of Optic, Fine Mechanics and Physics, Chinese Academy of Sciences, Changchun 130033, China)

Abstract: In order to correct laser beam pointing error for the high accuracy tracking and lasing system,
a laser beam tip measurement method of laser backward scattering was developed. Firstly, the opto-
mechanical structure and the backward scattering theory were introduced, and the relationship between
detect distance of laser beam tip and binocular parallax was analysed. Secondly, based on the long time
observation, the detect distances of laser beam tip in good weather condition, medium weather condition
and bad weather condition were obtained respectively. Finally, the validating experiment of laser beam tip
measurement method by targeting method in predetermined orbit was carried out in good weather
condition. The difference of two methods was 2.5”, which indicates that laser beam pointing accuracy
could be improved greatly by the laser beam tip measurement method.
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Fig.1 Tracking and lasing system
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Fig.2 Tracking and laser transmitter locations in four-way structure
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Fig.3 Beam tip figure of laser backward scattering
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Tab.1 Detection distance of beam tip in various
weather conditions
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Tab.2 Binocular parallax value in various distance

Fixing distance A Binocular parallax «

Detect distance L/km

Detection distance

Weather condition Average value of L/km

L/km
Good weather 8-12 10
Medium weather 5-8 6.5
Bad weather 3-5 4.5

/mm 1"
3 305 21

5 305 12.6
10 305 6.3
15 305 4.2
20 305 3.2
25 305 2.5
30 305 2.1
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Fig.4 Relationship between detection distance and binocular parallax
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Fig.5 Structure of verification system for lasing experiment

FURT, JEA 1R 228 1E AT M A bm 2 J7 4k | 4 il
JE X R T B B F AR RN, o T HRIEERIR 2
B IENE SR A& 5 BT 7s 254, 22 2% R TR T e

SPEE B B AR R FNEOE & 63 2K 7 1) 7E
P 7 km &b 15 7 B4R, 8 3 e SRR E A A o A EOE
JEBE A T WO & FHE A K e A
B AL T BT 60 BIAE T r A A E 5 a1 i)
TG 101 Ay By FIFIAR IS IED S5 0H AL B, Q035 3 Fis

RI3IAARHIERARFRENEHEE

Tab.3 Measured value of laser pointing error

Measured value
Measured value

Longi- Lati- of beam tip/(") by targe”t board ErrorA/(")
tude tude 1(")
1y 1)
Ay E, A E An Ae
10 -2.2 -106 -148 -9.8 -13.8 0.8 1

7.5 -24 -94 -112 -86 -113 1.2 0.1

5 -26 -88 -103 -7.7 -124 1.1 2.1

2.5 -28 -76 -96 -79 -114 03 1.8

0 -3 -7.9 -9.1 -84 -11.8 0.5 2.7

-25 -32 -72 -86 -86 -104 14 1.8

-5 -34 -65 -79 -74 -98 0.9 1.9

-75 -36 -74 -74 -85 -108 1.1 3.4

-10 -38 -83 -78 -79 -106 04 2.8
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