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A method of frame synchronization of binary phase shift keying
signal in underwater acoustic communications
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ABSTRACT: In this paper, a frame synchronization structure for the Binary Phase Shift Keying (BPSK) modulation
method in underwater acoustic communication was proposed. The proposed frame synchronization structure is
largely divided into two. First, the approximate position and frequency offset of the frame are obtained by non-
coherent correlation and sliding Fast Fourier Transform (FFT) method. Second, after compensating for the frequency
error to the received signal, the exact position of the frame is obtained by coherent correlation method. Maritime
experiments were conducted to confirm the performance of the 2-STEP frame synchronization structure. It was
showed that the limitations of the non-coherent correlation and sliding FFT method can be verified when the power
of the received signal was greatly reduced due to the channel characteristics. As a result, stable frame synchronization
could be obtained by compensating for the frequency error and then using the coherent correlation method.

Keywords: Underwater acoustic communications, Non-coherent correlation, Sliding Fast Fourier Transform (FFT),

Frequency offset, Coherent correlation, Frame synchronization
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Table 1. Experiment parameter,

Modulation BPSK
Distance 30 km
Data rate 100 bps
Preamble length 510 bit
Data length 336 bit
Transmitter depth 200 m
Receiver depth 179 m~221 m
Depth ~ 1700 m
Sampling frequency 16384 Hz
Carrier frequency 1800 Hz
Frame
ortegens | Sumd, | pramote [ ou

Fig. 7. Frame structure,
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