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Application of Diversity Reception Technology in a Maritime
Airborne Communication Relay System

CHEN Shuheng,ZHANG Xin,ZHU Niyao,ZHAO Yong
(Unit 92728 of PLA, Shanghai 200436, China)

Abstract ; The maritime airborne communication relay system is an important means to solve the problem of
wide area wireless broadband communication at sea, but its performance is easily affected by multipath
fading caused by sea surface fluctuations. To effectively improve the signal quality of the airborne
communication relay system, a multi-antenna diversity reception method is proposed in which
corresponding reception processing is realized through field programmable gate array ( FPGA ). Simulation
analysis and laboratory test show that the proposed four-antenna diversity reception technology can bring a
synthetic gain of nearly 6 dB. Through sea comparative experiments, it is verified that the data reception
integrity of the airborne communication relay system adopting the proposed multi-antenna diversity
reception technology is improved by 10% to 20% , and the system performance is significantly improved.
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Fig. 1 [ustration of a maritime airborne

communication relay system
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Fig. 2 Block diagram of diversity reception technology principle
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Fig. 3 Composition of diversity receiving module based on FPGA
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Fig. 4 Relationship between diversity synthesis gain and

differential signal-to-noise ratio
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Fig. 5 Diversity synthesis signal and single signal output

signal-to-noise ratio
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Fig. 6 Single carrier wired test

E—20 4 IE S AR 58 45 ( Quadrature Phase Shift
Keying, QPSK) JHI{5 55 A 4 4~ KZeum H, anf&l 7
Firs W B A UAE 5 15 5 B i B A

THHHNUE S 155 B R P SR 0, AR 1R 25 2 48
NRCEINEIEET N

(a) ARITHRIL

(b)) VU3 8 7 HE FE U

B 7 QPSK{iESHL&MK
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Tab. 1 The integrity of data received by each relay station
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Fig. 8 Comparative marine test results
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