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A Novel and Precise Synchronization Detection Algorithm in

Mobile Underwater Acoustic Communication System
HUANG Na-na', ZHENG Jia-chun®, LEI Hong'

(1. Navigation Institute, Jimei University, Xiamen 361021, China;

2. School of Information Engineering, Jimei University, Xiamen 361021, China)

Abstract: By analyzing the symmetrical triangular linear frequency modulation ( STLFM) signal has con-
vergence of energy in the FRFT, the paper proposed using STLFM signal as the preamble to achieve orthogo-
nal Multi-carrier underwater acoustic communication system joint synchronization algorithm with fractional Fou-
rier transform (FRFT). Using bit error rate ( BER) as the evaluation index, simulation analysis this algo-
rithm and comparison with traditional OFDM system using linear frequency modulation (LFM) signal as the
preamble in the environment with noise, multipath propagation and Doppler effect. Simulation results show
that the more complex environment of underwater acoustic systems, STLFM signals as preamble can obtain the
more accurate synchronization performance and the lower error rate.

Key words: underwater acoustic communication; orthogonal frequency division multiplexing; fractional

Fourier transform; symmetrical triangular linear frequency modulation signal; joint synchronization
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