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A New Method Based on Complex Gaussian Models for Radar High
Resolution Range Profile Target Recognition

Wang Penghui Du Lan Liu Hongwei

(National Key Laboratory of Radar Signal Processing, Xidian University, Xi'an . Shaanxi 710071, China)

Abstract This paper develops a new recognition method utilizing the phase information to improve the performance
of radar high resolution range profile (HRRP) target recognition system. The statistical properties of complex HRRPs
are analyzed. and three common Gaussian models. which are adaptive Gaussian classifier (AGC) model, jointly
Gaussian (JG) model and probabilistic principal component analysis (PPCA) model, are generalized to the complex
domain to model complex HRRPs. It is demonstrated that the structures and parameter estimators of the three
complex models are invariant to the initial phase. Furthermore, to enhance the recognition performance under low
signal-to-noise ratio (SNR) conditions, a noise robust modification algorithm is introduced. Experimental results
show that the proposed method can obtain higher average correct recognition rates. Also, the modified models can

deal well with the noisy test samples.
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Table 4 Training time and testing time of different models

Training time per Testing time per

Model

frame /s sample /s
AGC 5.5 0.038
JG 5.6 0.049
PPCA 10. 4 0.048
ACGC 5.6 0.039
JCG 5.8 0.051
CPPCA 13.5 0.051
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BB AE I S B B A 1 S (] LR A 3 i
CPPCA I AE I 25 By B i 1 55 1) ] H PPCA A5 Y
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B0 SRR A 2SR 38 F AT SR CPPCA Y 5 i
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IR B B A 488 U 1 S IE e O IR AR S % R 0l
ACGC I s, JCG LAY,
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Table 5 ACRRs of four complex models under different training sample

numbers (mean= standard deviation, %)

T ACGC JCG CPPCA CFA
900 9040.1 93.1+£0.3 93.2+0.2 94.2+0.2
700 89.94-0. 2 92.2+0.4 92.4+0.3 93.9+0.2
500 89.64-0. 2 90.641. 1 91.940.4 92.340.4
300 89.2+0.4 87+1.5 90.3+0.5 90.9+0.6
200 88.940.5 — 85.4+0.9 84.641.1
100 88.5+0.6 - 66.9+1.2 64.7£1.7
70 87.5+0.9 — 60.2+1.5 59.1+1.9
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Fig. 3 Variation curves of recognition performance with SNR of different models before and after modification. (a) AGC

model and ACGC model; (b) JC model and
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