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ABSTRACT: This paper presents a Doppler shift estimation method and signal processing schemes for Direct
Sequence Spread Spectrum (DSSS) transmission to overcome the Doppler shift due to the moving of the
underwater communication unit. The proposed method estimates a Doppler shift via 2 step procedures using the
preamble with the two 64-length Frank sequences which has a good self-correlation characteristic and is
insensitive to the Doppler shift. Furthermore, a packet of DSSS underwater mobile communication and a RAKE
receiver are designed using the proposed Doppler shift estimation method. Due to the modulation scheme of the
designed DSSS underwater mobile communication using Differential-Quadrature Phase Shift Keying (DQPSK)
for the data symbol transmission, the RAKE receiver dose not need a phase tracking and easily makes coherent
signals among the combining RAKE branches. The designed RAKE receiving scheme including the proposed
Doppler shift estimation method successfully decides information data using the DSSS signal transmitted from the
pseudo-moving transmitter with velocity upto about 17.5 m/s.
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Fig. 1. (Color available online) Transmitter structure.
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Fig. 2. (Color available online) Receiver structure,
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Table 2. Data packet parameters of experiment.

parameter value
Modulation scheme of data DQPSK
Number of symbols per packet 516
Number of data bits per packet 1030 bits
Data symbol rate ~97.6 Hz
Spreading factor 16 chips/symbol
Spreading sequence Frank 16 sequence
Preamble & Postamble sequence Frank 64 sequence
Preamble length 160 (=64-+64+32) chips
Chip rate 1.5625 kHz
Carrier frequency 6.25 kHz
DAC rate 100 kHz
PSF root-raised cosine filter

with roll-off 0.35
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