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Detection of FOV for portable laser communication systems

AN Yan', XU Yiyun'?, DONG Keyan', LI Xinhang'”
(1. Institute of Space Photoelectric Technology, Changchun University of Science and Technology, Changchun 130022, China;
2. Opto-electronics Engineer Institute, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to solve the problems of small measurement range of field of view, high precision and difficult
measurement in a portable laser communication, link energy at a specified communication distance was used as the basis for
measuring the field of view. A measurement method of field of view based on portable laser communication was proposed. A high-
precision measurement device was designed and the actual test and measurement were carried out. The results show that, when
detector sensitivity is — 30dBm, the receiving field of view of laser communication at lkm,2km, 3km, 4km is 1. 12mrad,
0.94mrad, 0.87mrad and 0. 63mrad respectively. The test method and device can accurately measure the field of view of a portable
laser communication. The test device can be extended to high-precision measurement of small field of view in different fields.
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Fig. 1 Schematic diagram of experimental scheme
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Table 1 Prediction of portable laser communication link
link distance/km 1 2 3 4
emit energy P,/dBm 15
emission path loss P,/dB 1
received path loss P,/dB 1
geometric loss L,/dB 19 25.1 28.6 31.1
image receiving energy/dBm -6 -12.1 -15.6 -18.1
detector sensitivity P;/dBm -30
link margin P _/dB 24 17.9 14.4 11.9
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Fig.2 Photo of field test
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Fig.3 The maximum angle of downward movement
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Fig.4 The maximum angle of upward movement
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Table 2 Data table of field angle

field of view 2w

distance/  upward motion  downward motion
dBm angle/ (") angle/ (") /(") /mrad
1km 123.46 107.41 230.87 1.12
2km 95.10 100. 55 195.65 0.94
3km 105.24 96.32 201.56 0.87
4km 97.01 72.89 169.90 0.76

field of view/mrad

1.0 1.5 20 25 3.0 35 4.0
communication distance/km

Fig.5 Relationship between communication distance and FOV
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