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Improved PCA method for SAR target recognition
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Abstract In this work, an improved principal component analysis method (IPCA) is proposed for
SAR target recognition. Firstly, we use the sparse method to obtain the training samples which are
most relevant to the test samples and their representation coefficients for the test samples. Then,
using the principal component analysis ( PCA) we obtain the optimal projection matrix so that
different test samples after projection can be better classified by using the training sample
information. The results of experiments, performed on SAR ground stationary targets based on the
moving and stationary target acquisition and recognition ( MSTAR) database, show that IPCA
reaches higher recognition rate and better robustness to sparse aspect training samples of three true
objects than PCA.
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Table 1 Experimental dataset

WIRAEA(17°) INGREEABA IHAEA (15°) A% A

BMPSNCN21 196
BMPSNCN21 233 BMPSN9563 195
BMPSN9566 196
BTRSNC71 233 BTRSNC71 196
T72SNSTT 191
T72SN132T 232 T72SN812T 195
T72SN132T 196

2.2 XWAHRRERSW

7R SC3E i FIAR I G A B S0 5 57 A1 s B
YRR 7 42 5296 %3 i i (19 PCA 7 2 (IPCA) A1l
PCA 5 BT IR REXT L , S8 2 Ay 22 1
OYRERI N BT AR/ 2RSSR AR SCiut PCA
9 SAR HARIR SR

PCA% 3]

BRYHEE
| | SlAAEA IPCA AR
R 7S | B e BRI AAN e 7 g o n
i IO S 5}3&25

f

1 i PCA (9 SAR BiriRRREE
Fig.1 Flowchart of IPCA SAR target recognition
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Fig.2 Variation in target recognition rate with principal

component number
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Fig.3 Experimental results for equidistant interval

sparse training set
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Fig.4 Experimental results for randomly selected

sparse training set
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