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A Combined Modulation Recognition Based on Cyclic
Spectrum and High-order Cumulants

CHEN Zeyi

( Communication School , Chongging University of Posts and Telecommunications , Chongqing 400065 , China )

Abstract;To solve the problem of satellite communication signal modulation mode recognition, a novel
method based on the cyclic spectrum and high —order cumulants is proposed. In this method, the cyclic
spectrum feature is added in the high—order cumulants method and many feature parameter dicisions are
combined to construct identifier, cyclic spectrum is used to solve the classification problem of ASK,FSK,
PSK and {2ASK,4ASK} modulation recognition firstly, then, higher—order cumulants method is adopted to
realize class recognition of FSK,PSK modulation signal. Simulation results show that the algorithm can rec-
ognize the main modulations { ASK,2ASK,2FSK,4FSK, BPSK, QPSK | used by satellite communication
and the average recognition rate is more than 88% when the signal-to—noise ratio( SNR) =5 dB.
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Table 1 High—order cumulants of different digital modulation signals

{52400 Cy C,, Cao C, C, Ce Ces
2ASK E E ) —2F° —2F° 16E° 16E°
4ASK E E —1.36E° ~1.36E" ~1.36E 8. 32F° 8. 32F°
2FSK 0 E 0 0 -F* 0 4E?
4FSK 0 E 0 0 -F* 0 4E?
BPSK E E ) —2F° —2F° 16E° 16E°
QPSK 0 E E? 0 -F? 0 4F
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Fig. 1 Principle of combined modulation recognition algorithm
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Fig. 2 Flow chart of combined modulation recognition algorithm
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Fig. 3 Recognition of ASK and FSK,PSK
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Fig. 4 Recognition of PSK and FSK
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Fig. 5 Recognition of 2FSK and 4FSK
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Fig. 6 Recognition of 2ASK and 4ASK
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Fig. 7 Recognition of BPSK and QPSK
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Table 2 Simulation results of combined modulation
recognition algorithm
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