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Fig. 1 AIS autonomous positioning system configuration
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Fig. 2 Training sequence of AIS signal
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Research on pursuit algorithms for sparse representation
of AIS real-time signal

HUAI Shuaiheng, ZHANG Shufang”

( Information Science and Technology College. Dalian Maritime University, Dalian 116026, China )

Abstract: For the carrier tracking problem of non-periodic automatic identification system (AIS)
signal, the signal sparse representation is used to reconstruct the AIS real-time signal to obtain the
channel information of AIS signal, thereby lay the foundation for realizing the measurement of
positioning information. Based on the characteristics of AIS signals and the requirements of AIS real-
time signal processing, for the adaptive redundant dictionary based on the K-SVD algorithm, two
kinds of pursuit algorithms, basis pursuit (BP) and orthogonal matching pursuit (OMP), are
compared in terms of the signal processing time, sparse representation accuracy, error rate and noise
impact. The experimental results indicate that both of the algorithms can effectively and accurately
reconstruct AIS signal, the BP algorithm has better sparse representation accuracy and error rate than
the OMP algorithm, but the signal processing time is longer. Due to the high requirements of real-
time performance of the AIS, the OMP algorithm is more suitable for the AIS autonomous positioning

system.

Key words: automatic identification system (AIS); sparse representation; real-time signal; basis

pursuit (BP); orthogonal matching pursuit (OMP)



