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Application of optical communication technology of large-scale UAV

based on aviation backbone network

Xue Fengfeng, Zhao Shanghong, Li Yongjun, Tian Qin, Fu Haotong
(College of Information and Navigation, Air Force Engineering University, Xi'an 710077, China)

Abstract: At present, radio frequency technology is used between platforms in the aviation backbone network,
which has shortcomings such as low transmission rate, limited frequency band resources, and susceptibility to
electromagnetic interference. It is difficult to meet the requirements for safe and high-speed transmission of
aviation data in military and civil fields such as aviation safety and combat command. While optical
communication has significant advantages in high-speed and reliable transmission of aviation information, with
the advantages of ultra-high speed, ultra-large bandwidth, strong anti-interference ability, and good
confidentiality. In order to improve the capability of wireless communication between flight platforms of aviation
backbone network, on the basis of analyzing and summarizing of the research status and experiments of key
technologies of airborne optical communication at home and abroad, at first this thesis makes an assumption and
description for the application scenario of domestic large UAV as backbone network mobile relay in the current
aviation field, then analyzes deeply the airborne optical communication requirements of large UAV. At last
systematically summarizes the key technologies and future development trend of laser communication of large
aviation UAV, which provides a certain theoretical reference and basis for the application and development of
airborne optical communication technology in large aviation UAV.
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Tab.1 Domestic and foreign aviation wireless laser communication test

Country name Project/Unit Test time Link type Transmission rate ~ Transmission distance
AFTS 1980 Air-Ground 20 kb/s 20-30 km
1984 Air-Air 19.2 kb/s 160 km
HAVE LACE 1996 Air—Ground 1 Gb/s 20-30 km
1998 Air-Air 1 Gb/s 50-100 km
America i
OCD 2005 Air—Ground 2.5 Gb/s 20-30 km
FOCAL 2009 Air—Ground 2.5 Gb/s 25 km
FALCON 2010 Air-Air 2.5 Gb/s 94-132 km
ALCOS 2017 GEO-Air 1.8 Gb/s 36000 km
France LOLA 2006 GEO-Air 50 Mb/s 38000 km
2008 Air—Ground 155 Mb/s 10-85 km
ARGOS
Germany 2010 Air-Ground 1.25 Gb/s 10-100 km
DOD fast 2013 Air—Ground 1.25 Gb/s >50 km
Shanghai Institute of Optics and Fine Mechanics, 2001 Air-Air 1 Gb/s 50-100 km
Chinese Academy of Sciences 2016 Air-Sea 3.1km
2011 Air-Sea 1.5 Gb/s 20.8 km
China Changchun University of Science and Technology 2011 Air-Air 1.5 Gb/s 5-20 km
2013 Air-Air 2.5 Gb/s 136-144 km
2016 Air—Ground 1.25 Gb/s 6.7 km
Research Institute of Laser Communication in Guilin
2017 Air—Ground 2.5 Gb/s 1.7 km
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