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Received Beamforming-Based Interference Suppression and Demodulation for AIS with
Co-Channel Interference

Ding Dongdong, Shu Feng, Qian Zhenyu, Wang Jianxin, Sheng Weixing, Lu Jinhui
(School of Electronic and Optical Engineering, Nanjing University of Science and Technology, Nanjing, 210094, China)

Abstract: Automatic identification system (AIS) satellite receiver can receive signals from different cells
with the same frequency band, and these signals form co-channel interference (CCI). Suppressing CCI is
one of the most challenging issues of the AIS system. A simple serial receiver structure consisting of a di-
rection of arrival(DOA) estimator, a beamformer and a demodulator is proposed. In this structure, inci-
dent angles of all desired and interference signals estimated by multiple signal classification (MUSIC) and
Capon are given. Then minimum variance distortionless response (MVDR), minimum mean square error
(MMSE) and matched filter (MF) beamforming algorithms are employed to make the steering vector a-
lign with the incident direction of the desired signal to suppress the undesired interference signals. Final-
ly, a two-bit differential demodulation algorithm is applied to detect the useful signal. The simulation re-
sults show that the proposed structure, compared with the single receiving antenna, significantly sup-
presses CCI and notably improves the bit error rate (BER) performance of Gaussian-filtered minimum
shift keying (GMSK) by using multiple antenna beamforming.

Key words: automatic identification system(AIS) ; co-channel interference(CCD ; beamforming
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