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ABSTRACT: The adaptive transmission techniques are efficient method for underwater acoustic communication
to improve the system efficiency by varying transmission parameters according to channel conditions. In this
paper, we construct four transmission modes with different data rates using the convolutional codes, which is
freely set to size of information bits. On the receiver side, one critical component of adaptive system is to find
which mode has best performance. In this paper, we proposed threshold detection algorithm to decide appropriate
mode and applied turbo equalization method based on BCJR decoder in order to improve performance. We
analyzed the performance of four modes based on threshold detection algorithm through the lake experiment.

Keywords: Underwater acoustic communication, Adaptive transmission techniques, Transmission mode, Threshold

detection algorithm, Convolutional code, Turbo equalization
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Table 1, Mode parameters,
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Fig. 1. The structure of AMC transmitter model.
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Fig. 3. (Color available online) Received signal wave—
form for receive SNR calculation,
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Table 2. Experiment parameters.

Source 40~120 bits
PN bit 128 bit
Channel coding convolutional code
Coding rate 1/2,1/3
Modulation BPSK, QPSK
Equalizer LMS DFE
Number of modes 4
Center frequency (/,) 16 kHz
Number of samples (V) 384
Sampling frequency 192 kHz
bit rate 1 kbps
Distance 100 m, 250 m, 400 m
Water depth 45 m
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Table 3. Experimental results for four modes.
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