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Abstract: In order to improve the frequency band utilization of satellite communication system, satellite
communication signals often adopt signal shaping methods such as raised cosine and Gaussian. Since the
theoretical value of the signal high-order cumulant was based on rectangular shaping, other shaping methods
were not considered, and the use of the above-mentioned theoretical value as a characteristic parameter will
result in limited signal modulation recognition performance. In response to this problem, this paper simulated the
high-order cumulants of seven signals such as BPSK, QPSK, 8PSK, OQPSK, pi/4-QPSK, 16QAM after raised
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cosine shaping and GMSK after Gaussian shaping and extracting features. At the same time, the identification
features of the GMSK signal were extracted based on the fourth power spectrum of the signal envelope. On the
basis of extracting the above two types of features and the fourth power spectrum feature of the signal, a decision
tree classifier was used to perform modulation recognition on the above seven common satellite signals. The
simulation results shown that when the signal-to-noise ratio was 3 dB, the modulation recognition probability of
the seven kinds of signals can reach 95%. In addition, the influence of signal-to-noise ratio, roll-off factor, the
number of symbols and the number of sampling points per symbol on the performance of the algorithm were also
analyzed.

Key words: satellite signal; raised cosine shaping; feature extraction; modulation recognition; GMSK signal
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