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A Design Method for Improving Detection Performance of
AIS Signal and its Application

YAO Yuan-fet , GONG Yu-chao, TONG Li
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: This paper presents a design method for improving Automatic Identification System( AIS) signal detec-
tion performance which mainly includes two parts of algorithm. For the inter — symbol interference of AlIS, the
Viterbi demodulation algorithm based on GMSK modulation is adopted. For the variable length of AIS packet,
the packets automatic detection algorithm is used. In the design process, according to software radio design
idea, the design method combing GMSK modulation Viterbi demodulation algorithm and automatic detection al-
gorithm is applied in the double — channel AIS IF digital receiver composed of Spartan — 6 series of FPGA and
simple circuit, and the AIS signal detection performance is improved. The bit error rate( BER) is less than 10~
when the IF signal carrier — to — noise ratio is greater than 10 dB.
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Fig.1 Block diagram of realizing AIS IF digitization
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Fig.2 Flowchart of realizing Viterbi algorithm demodulation
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Fig.3 AIS message format
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Fig.4 Flowchart of realizing message automatic detection
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Fig.5 AIS short message baseband signal
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Fig.6 AIS long message baseband signal
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Fig.7 Block diagram of system test
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Fig.8 Performance comparison between differential

demodulation and Viterbi algorithm demodulation
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