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Abstract: With the deepening exploration of ocean, underwater wireless communication technology has become
the key to restrict its development. Aiming at the requirement of high speed and long distance underwater wireless
communication, an underwater bidirectional link communication system for marine commercial was designed.
The laser LD and LED dual emission light sources were adopted at the transmitting end, the system design
scheme of dual emission light sources was proposed, and the feasibility of the scheme by designing the

corresponding drive circuits was verified. At the receiving end, 5 mm large-area APD and high-sensitivity PMT
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dual receiving detector were used to receive optical signals, which were suitable for long-distance and high-speed

communication. The information processing part of the system was completed by FPGA, and information

interaction was carried out with PC through network communication. Finally, the whole system was designed and

commercialized. The underwater simulation experiment shows that the communication rate of the system can

reach 60 Mbps when the communication distance is 5 m and the bit error rate is 10”". The communication rate of

the system can reach 10 Mbps when the communication distance is 60 m and the bit error rate is 107

Key words: underwater optical communication, LD;
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Fig.1 Overall structure diagram of the system
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Tab.1 Comparison table of performance parameters between traditional OOK modulation mode and improved

OOK modulation mode
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Fig.4 Schematic diagram of high-power LED signal modulation circuit
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Tab.2 Wireless optical transmission characteristic parameters of underwater equipment

Parameter Value
LED beam divergent half angle y/(°) 3.04
LD beam divergent half angle y/ (°) 0.51
LED optical transmitting power Pt/ dBm 35.6
LD optical transmitting power Pt/ dBm 18
Transmission link off-axis angle 6/ (°) 0
APD receiving area of photodetector S r/mm? 19.6n
PMT receiving area of photodetector S g /mm? 156.257
Optical wavelength A/nm 470

3 igEMRES R

Tab.3 Equipment performance parameter test

Emission source Corpmunication Communication Receiving Theoretical received optical Aictual received
distance/m rate/Mbps detector power value/dBm optical power/dBm
LD 5 60 APD —10.09 -11.3
LD 10 60 APD —-18.73 -18.5
LD 12 42 APD -21.35 -20.9
LED 20 18 APD —27.72 -28.2
LED 45 15 PMT -38.77 -38.6
LED 60 10 PMT —49.09 —53.2
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Fig.16 Bit error rate performance test of equipment
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