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A method of modulation classification of Kernel Logistic Regression based on
high-order cumulants

XU Wen, WANG Bin
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Abstract: Aiming to the problem of automatic modulation classification of the existing digital signal,
a classification method based on Kernel Logistic Regression(KLR) is developed.This method is primarily
used in economic, medical science and speech process etc, while seldom applied in the field of
communication signals. The characteristic parameter of high-order cumulants of the signal is used for
training data and testing data.The classification is performed adopting the frequently-used decision tree
method. The proposed method is compared to the modulation classification method based on Support
Vector Machine(SVM) through simulation experiments. The results indicate that the proposed method is
qualified to do the work.Under low SNR(0O dB), the performance of classification is higher than that based
on SVM; while under 5dB, the correct recognition rate is above 90% based on KLR.
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Tablel Theoretical value of high-order cumulants of the signals

modulation  |Cyy| |Cuo] |cal |c,| |Ceo| |Ceol
4ASK A? 1.36 4° 1.36 4 1.36 4° 8.32 A° 9.16 A°
2PSK A2 2.4 2.4 2.4 0 4.4°
4PSK A2 4 0 4 0 445
2FSK A2 0 0 4 0 4.4°
4FSK A? 0 0 A 0 4.4°
16QAM A? 0.68 4* 0 0.68 4 0 2.08 4°
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Table2 Theoretical value of the two parameters

modulation 4ASK 2PSK 4PSK 2FSK 4FSK 16QAM
Ty 1.00 1.000 1 0 0 1.00
T, 33.36 21.125 16 16 16 13.76
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Table3 Correct recognition rate based on SVM and KLR
correct recognition rate/%

signals

0dB 5dB 10dB 15dB 20 dB

4ASK SVM 98.5 99 100 100 100
KLR 100 100 100 100 100

2PSK SVM 80 953 100 100 100
KLR 88 97 100 100 100

16QAM SVM 49 87.5 88 100 100
KLR 52 92 100 100 100

4PSK SVM 88 100 100 100 100
KLR 94 99.7 100 100 100

2FSK SVM 98 100 100 100 100
KLR 100 99 100 100 100

4FSK SVM 97.7 99.5 100 100 100
KLR 100 99.8 100 100 100
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