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Design and implementation of FPGA-based multi-channel non-crosstalk sonar system
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Abstract:

This paper presents the design and implementation of afield programmable gate array (FPGA) based multi-channel non-crosstalk sonar system. Based on the early designed
hardware circuits of ultrasonic transceivers, a FPGA chip is used to control the transmission and receiving of the code-modul ation sequences aswell asto achieve the
correlation based distance measurement. Finite state machine is applied to make full use of most of the FPGA’ s storage. Gold sequence combined with binary frequency
shift keying (BFSK) modulation is chosen as the excitation sequence after assessing the performances of different codes and modulations’ combinations. To reduce the
complexity of echo correlation and the usage of FPGA’ s storage, the binary polarity correlation is adopted to process the echo signal for capturing the time of flight.
Experiments’ results show that this sonar system achieves an accuracy of 10 mm in the range between 35 cm and 420 cm without crosstalk.
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