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ABSTRACT: This paper presents constructing transmitter and receiver by using a direct sequence spread
spectrum techniques to DPSK (Differential Phase-Shift Keying) scheme in underwater acoustic communication.
Since DPSK signal can be demodulated if the receiver knows only the phase difference between the adjacent bits,
DPSK receiver structure has the advantage of being simplified. In the conventional receiver, two adjacent symbols
of transmitted signal before despread are passed to the transition correlator that detects data by comparing
maximum correlation outputs. At this time, the error for maximum value of the correlator output may increase
because of low SNR (Signal to Noise Ratio) or high Doppler shift frequency according to the underwater channel.
In this paper, we propose a method for accurate detection result using the width as well as the magnitude among
outputs produced by the correlator. The performances of the proposed method was evaluated by simulation and
lake trial data.
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communication, Doppler channel
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Table 1. Parameters for lake trial.

Modulation DSSS DPSK
Carrier frequency 16 kHz
Sampling frequency 192 kHz
Spreading factor 16 chips
Bit rate 100 bps
Data length 512 symbols
CIR .
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Fig. 8. Channel impulse response in lake trial.

Scattering function

Doppler frequency (Hz)
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Fig. 9. Scattering function i

04 0.5
(dB)

n lake trial.

Table 2. Uncoded bit error rate in lake trial.

Trial Conventional method Proposed method
1 0.106 0.070
2 0.055 0.039
3 0.084 0.033
4 0.059 0.053
5 0.049 0.081
Average 0.071 0.043
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