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Feature optimization of ambiguity function
for radar emitter recognition

WANG Lei, JI Hong-Bing, SHI Ya
(School of Electronic Engineering, Xidian University, Xi’an 710071, China)

Abstract; Ambiguity function ( AF) modeling of radar signals is a powerful approach to feature extraction and recognition
of radar emitters. An AF subspace based optimization framework is proposed to identify radar emitters by exploring uninten-
tional modulation on pulse (UMOP) features. First, near-zero Doppler cuts of AF were extracted as a preliminary feature
subset. Then, two kinds of cut-concatenation schemes were designed to construct two different pairs of feature vectors with
complementary information respectively, which will facilitate the subsequent feature fusion via canonical correlation analysis
(CCA) or discriminative canonical correlation analysis ( DCCA). Theoretical analysis and experimental results show that the
proposed algorithms not only alleviate the calculation problem in the existing AF based method, but also improve the recogni-
tion performance considerably, due to the successful information fusion and redundancy reduction conducted in the AF subset.

Key words: radar emitter recognition; ambiguity function; canonical correlation analysis; discriminative canonical correla-

tion analysis; feature fusion
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Table 1 Comparison of classification accuracy ( %) for re-
al radar data
20% YIl%: 40% 1% 60% 1)l 80% i)l

NN SVM NN SVM NN SVM NN SVM

v=0 46.33 66.73 53.35 76.08 57.24 80.52 59.92 83.15
v=+1 62.84 77.66 68.41 84.27 71.25 87.34 73.38 89.07
v=+2 7499 80.35 78.52 84.78 80.14 87.23 81.11 88.41
v=+3 79.22 84.82 81.94 87.62 83.79 89.28 84.85 90.58
v=+4 79.89 86.86 83.63 89.68 85.48 91.51 86.46 92.06
v=+5 77.28 85.10 80.92 87.79 82.80 89.12 84.19 89.94
v=+6 72.03 81.84 75.66 85.09 77.74 86.68 78.46 87.34
v=+7 67.62 77.33 70.90 81.31 72.65 83.30 73.68 84.17
v=+8 56.67 69.75 60.97 74.38 63.39 76.40 64.33 77.56
v=+9 41.04 58.30 45.33 64.76 47.32 67.04 48.55 69.25
CCA1  82.93 92.65 86.83 95.00 88.96 96.03 89.97 96.29
CCA2 85.58 93.56 89.33 95.54 91.18 96.57 92.54 96.81
DCCA1 93.70 94.82 95.43 96.30 96.17 96.98 96.45 97.03
DCCA2 94.22 94.90 95.61 96.31 96.34 96.81 96.69 97.01
S 74.45 87.59 78.56 90.05 80.33 91.39 81.67 91.98
R 56.24 77.66 61.65 84.07 64.42 86.90 66.45 88.22
% 35.64 43.51 39.47 48.39 41.75 50.88 43.36 52.36
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Table 2 Comparison of FDR and the proposed methods

20% 1|4 40% Y| %
PR (%) i PR (% ) 4esx
FDR!4] 93.00 2620 95.72 3200
CCAl 92.79 196 95. 44 186
CCA2 92. 63 198 95.17 194
DCCALl 95. 54 44 96. 39 50
DCCA2 95.29 42 96. 11 54
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