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Abstract

This paper presents a design scheme of underwater acoustic communication system based on
STM32F407 controller, which realizes frequency shift keying (FSK) modulation and demodula-
tion by embedded program. After power amplification, the modulation signal at the transmitter
end is converted into electro acoustic signal by the underwater acoustic transducer and sent
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out. After converting the acoustic signal into electrical signal by the transducer at the receiver
end, the signal is selected and amplified by the filter circuit and proportional amplification cir-
cuit. Finally, the demodulation and output of the signal are carried out by the microcontroller.
The experiment of outdoor pool shows that the system can realize real-time communication
within 20 m range.
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Figure 1. Signal processing flowchart
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Figure 2. Schematic diagram of 2-FSK modulation
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Figure 3. TPA3118 Class D power amplifier circuit
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Figure 4. UAF42 bandpass filter circuit
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Figure 5. LM358 operational amplifier circuit
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Figure 6. Physical map of underwater acoustic communication system
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Figure 7. Overall block diagram of the software
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Table 2. Comparison table of sending and receiving data in laboratory environment
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