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Abstract : For the problem of secondary radar pulse signal feature selection and classification, a recognition
method based on kernel principal component analysis( KPCA) is presented. According to the characteristic
of pulse signal,the initial feature parameters are obtained using data preprocessing approach. Then the e-
liminating correlation and dimensionality reduction for these feature parameters are realized using a KPCA
algorithm ,which effectively supports character recognition algorithm. Both mathematical analysis and visual
results show the efficiency and good performance of the proposed method. Experimental result also demon-
strates that KPCA has a higher performance in nonlinear classified feature than principal component analy-
sis( PCA).
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Fig. 1 The process of pulse signal analysis based
on pattern recognition method
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Fig. 2 The feature extraction results based on PCA
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Fig. 3 The feature extraction results based on KPCA
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Tab. 1 Performance comparison between PCA and KPCA
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1 2.3 10.9 3.2 8.0 25.1 52.7 34.0  41.3 25.1 52.7  34.0  41.3
2 1.2 3.8 1.6 3.5 13.8 18.5 17.2 18.0 38.9 71.2  51.2  59.3
3 1.1 2.4 1.4 2.4 12.0 11.6 14.7 12.4 50.9  82.8  65.9  71.7
4 1.0 1.3 1.3 2.1 11.3 6.5 13.1 10.8 62.2 89.3 79.0  82.5
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Tab. 2 Central classification results based on feature space
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Fig. 4 Classification results based on KPCA

AR, X E 2 (a) T i PCA F 53 i i
P2, B T B AR RRIE 23 (8] A9 43 A SR AR FEARL,
RACPRARBE /N, W Z R0 2 AR
RACPRBE R, NG SRS, G 5 fr
7o B KPCA FFAEZS [B] A 32 A 43 B B [l 5040 2 i) 2k
PR AL P i JE 453 3 LA A ik o A3 45 28,
3 PR, 3 AR AR S i X A R A
B I A AE SR Dk o B AR AR, PCA DU A5 21 P 21
YRGS M H KPCA /DT —4H 255 HAR 4 A Bkik
[i) Bt A7 — AT

5
4
3 A%
1/
"zﬂ 0 2
ﬁ’&_ ) \
2
3 %2
43 0 7 6

2
EEN 2

KI5 BT PCA Y5245
Fig. 5 Classification results based on PCA
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Tab. 3 Analysis results of pulse brackets characters

VN S # %/ MHz Jok ] b/ s
| A,B,B,B,B 9.0,17.5,8.0,12.0
KPCA 4252  A,B,B,B,B 9.0,14.5,8.0,8.0
4253 A,B,B,B,B 3.0,20.5,8.0,12.0
PCA 412351 A,B,B,B,B 9.0,14.5,8.0,11.0
4252  A,B,B,B,B 3.0,20.0,8.0,10.0
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