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A Method of Feature Extracting Bispectrum Cascade from Radar Emitter Signal
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Abstract: New Problems such as redundancy bispectrums, cross-items and possess too high feature dimen-
sion still arise though the existing methodes of bispectrum feature extraction can meet the needs of signal
classification and recognition at present. A new bispectrum cascade feature extraction method is proposed.
Firstly, the bispectrum is converted to gray image, and the amplitude of bispectrum is denoted by gray
value. Secondly, the bispectrum cascade feature is extracted based on image processing technique. The gray
level co-occurrence matrix (GLCM) cascade feature can specify the bispectrum image texture information
of radar emitter signal. Finally, the comparative experiment is made. The result shows that the GLCM fea-
tures are superior to Hu-invariant moment features greatly in the aspect of performing radar signal classifi-
cation and recognition,
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Tab.1 Statistical results of recognition under the bispectrum Hu-invariant moment features
WEHTX 0dB 5 dB 10 dB 15 dB 20dB  CEHIEBIFR/ %
CW 60. 50 62.73 86.53 88. 42 92.54 78.70
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BPSK 10. 34 20. 41 48. 50 53.42 68.53 40. 33
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FSK 76. 54 76.62 84.58 81. 39 84. 50 80. 80
NLFM 68. 33 80. 46 92.59 100.00 100.00 88. 38
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Tab.2 Statistical results of recognition under the bispectrum GLCM features
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90 60.00 74. 33 73.33 72.33 89. 62 73.92
135 60.67 73.67 79. 33 82.67 87.33 76.73
0 66. 33 70. 33 77.00 79. 67 88. 33 76.33
45 67. 00 69. 33 78.67 79. 67 89. 33 76. 80
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Tab.3 Statistical results of recognition under the bispectrum smoothed GLCM features
W 5 = 0dB 5 dB 10 dB 15 dB 20 dB SR RIR /Y
CW 88.53 92.47 96. 54 98.51 100. 00 95. 29
LFM 89. 44 96.52 100. 00 100. 00 100. 00 97. 27
BPSK 49. 47 55.48 56. 45 61.63 81.47 60. 98
QPSK 46.42 52.47 62.45 68. 50 86. 47 63. 37
FSK 75.48 85.41 88.55 87.45 91.58 85. 82
NLFM 91. 38 100. 00 100. 00 100. 00 100. 00 98. 28
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