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Analysis on distance and BER of modulating retro-reflector
laser communication

REN Jian-ying,SUN Hua-yan,ZHAO Yan-zhong,ZHANG Lai-xian
(Equipment Academy, Beijing 101416, China)

Abstract:In order to analyze bit error rate( BER) characteristics of OOK modulation in modulating retro-reflector la-
ser communication system,a modulating retro-reflector laser communication link is established by Optisystem simula-
tion software based on the analysis of echo power model and BER performance. The communication speeds of 100 Mb-
ps and 1 Gbps under the different communication distances and visibilities were simulated by using NRZ, and then
BER under different conditions was calculated according to the obtained SNR. Finally, the retro-reflector communica-
tion distances under different conditions were gained by combining with the characteristics of eye pattern. The results
show that the BER decreases with the increase of atmospheric visibility ,and increases with the increase of communica-
tion distance. Under the condition of 10 km atmospheric visibility , the modulating retro-reflector system can realize the
communication rate of 100 Mbps and communication distance of 2 km.
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Fig. 1 Block diagram of modulating retro-reflector laser

communication system
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Fig. 2 The relationship curves of atmospheric visibility
and attenuation coefficient
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Fig. 3 Modulating retro-reflector laser communication link simulation
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Tab. 1 Modulating retro-reflector laser

communication link parameter
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Tab.2 SNR and BER in different visibility condition

e L/ {5 L (dB) e
AR | 1km |2 km |3 km 1 km 2 km 3 km

20km/1. 1dB | 58.7 | 44.6 | 16.6 | 0.227 x 10 =8 |0.777 x10-7{ 0.87 x 10 =4

100
10km/2.3dB | 55.3 | 25.1 | 2.3 | 0.532x10 -8 [0.989 x 10 =5 0.3522

Mbps
5km/9.5dB | 28.4 | -8.9 0.465 x 10 —5 - -
20km/1. 1dB | 48.8 | 24.5 | 6.7 | 0.271x10-7 | 0.11 x10 -4 0. 1022

1Gbps | 10km/2.3dB [ 45.1 | 15.1 | -=7.7] 0.685x10-7 | 0.13 x10 -3 -
5km/9.5dB | 17.4 |-18.1] - 0.78 x 10 -4 - -
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Fig. 4 Visibility is 20km and distance of 1km,2km,3km,the eye

pattern when communication rate is 100Mbps and 1Gbps
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Fig. 5 Visibility is 10km and distance of 1km,2km,3km,the eye

pattern when communication rate is 100Mbps and 1Gbps
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Fig. 6 Visibility is Skm and distance of 1km,2km ,3km, the eye

pattern when communication rate is 100Mbps and 1Gbps
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