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Abstract:
on two-dimensional subclass discriminant analysis is proposed in this paper. First, image preprocessing of SAR image is performed,

By analyzing the limitation of the traditional two-dimensional LDA, a new SAR image recognition algorithm based

which includes image aligning and power transformation. Then image Euclidean distance NN-Clustering is proposed to divide the
datasets per class into multi-subclasses, and feature matrix is extracted by two new methods,i.e.2DSDA and Alternative-2DSDA.
Finally, a nearest neighbor classifier is employed to classify the extracted features. Experimental results with MSTAR dataset verify

the correctness and effectiveness of the proposed method.
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281 BMP2 | BRDM2 | BTR60 | BTR70 D7 T62 T72 TILI31 | ZUS234 | SFHJiR5I1%
A5 i (450
dim=5 | 88.321 | 95.385 | 97.81 | 89.231 | 97.436 | 99.27 | 94.872 | 96.9%4 97.08 99.27 95.56
DSDA dim=10 | 91.24 | 96.921 | 99.274 | 91.283 | 97.95 100 95.6 98.473 | 96.724 | 99.641 96.710
dim=15 | 87.963 | 97.951 | 99.642 | 92.315 | 96.924 100 95.245 | 98.471 | 96.727 | 99.27 96.446
dim=20 | 86.137 | 96.928 | 99.64 92.31 | 97.443 100 94.871 | 98.982 | 96.724 | 99.27 96.227
dim=5 | 84.672 | 95.385 | 97.81 | 91.282 | 98.974 | 99.27 | 95.604 | 97.449 | 97.08 99.27 95.68
A2DSDA dim=10 | 89.781 | 98.974 | 98.54 | 92.308 | 97.436 100 96.337 | 98.98 | 98.175 | 99.27 96.98
dim=15 | 88.686 | 96.923 | 98.54 | 92.821 | 96.41 100 96.703 | 98.98 98.54 | 99.635 96.724
dim=20 | 88.321 | 96.923 | 98.175 | 92.821 | 96.41 100 95.971 | 98.98 | 97.445 | 99.635 96.468
dim=5 | 85.036 | 93.846 | 97.81 | 90.256 | 97.436 | 98.905 | 96.703 | 97.959 | 95.62 99.27 95.284
DLDA dim=10 | 87.591 | 96.923 | 98.905 | 91.795 | 97.949 | 99.635 | 95.604 | 98.98 95.62 | 99.635 96.264
dim=15 | 86.496 | 96.923 | 98.54 | 90.769 | 97.436 100 95.604 | 98.469 | 96.35 99.27 95.986
dim=20 | 82.117 | 96.41 98.54 | 92.821 | 96.923 | 99.635 | 94.505 | 98.469 | 94.891 | 99.27 95.358
dim=5 | 85.036 | 95.385 | 98.175 | 89.231 | 96.923 | 99.27 93.04 | 96.429 | 96.35 | 98.905 94.874
ADDLDA dim=10 | 83.942 | 97.949 | 97.445 | 92.308 | 96.41 100 95.238 | 97.959 | 95.62 | 99.635 95.651
dim=15 | 82.117 | 97.436 | 98.54 | 92.821 | 96.923 | 99.635 | 95.238 | 99.49 | 94.891 | 99.27 95.636
dim=20 | 79.562 | 96.923 | 97.445 | 92.821 | 95.897 | 99.27 | 94.872 | 97.959 | 93.796 | 99.27 94.782
dim=5 | 40.146 | 41.026 | 89.051 | 54.359 | 48.718 | 73.723 | 62.271 | 56.122 | 75.912 | 97.445 63.877
DA dim=10 | 44.891 60 87.591 | 67.692 | 70.256 | 82.482 | 73.26 75 86.496 | 97.81 74.548
dim=15 | 56.204 | 56.923 | 88.686 | 71.282 | 71.282 | 83.942 | 78.388 | 78.571 | 83.942 | 97.445 76.667
dim=20 | 58.394 | 71.282 | 92.701 | 78.974 | 74.872 | 83.212 | 79.487 | 80.102 | 86.861 | 98.175 80.406
4 BB ligence, 1999,21(7) : 603 — 613.

ASCHE T —FIHTHY SAR USRI 7 %, R I 56 [
SEIN Y MSTAR Bt F5 BEATIRIE  JF15 H LU R 4518 -

(1) 4173 JE M 7 1L bR 1AL 50 — 4E %5 4y
BTk M, RERS FLI 0T RIS BEAT M50, TOH Z2 AR
li] e e 48t 5

(2) 4k 73 JE 550 o0 A J7 ¥ RE BRI B B 1 0y
A SEA BRI L 2 B M5 8L, ol Z R LS M AR
T, DRI M) T S O B T 23 S A AR AL

S 30k

(1] mot, A EE R T 3L Bk i SAR IR B AR % 51 Fe
AEZERELT] . HL T2 402, 2008,36(6) : 1041 — 1046.

Gao Gui, Zhou Die-fei, et al. Feature selection for target dis-
criminant in SAR images based on genetic algorithm[J]. Acta
Electronica Sinica,2008,36(6) :1041 — 1046. (in Chinese)

[2] Novak L M, Owirka G J, et al. Performance of 10-and 20-traget
MSE classification [ J].IEEE Transactions on Aerospace and
Electronic Systems,2000,36(4) : 1279 — 1289.

(3] St . — MR SAR A ) H AR U7k [1] AU
5T 6E,2003,16(2) :208 - 212.

Han Ping. An efficient SAR automatic target recognition ap-
proach[ J].2003,16(2) : 208 - 212. (in Chinese)

[4] Jones, B Bhanu. Recognition of articulated and occluded objects
[J].IEEE Transactions on Pattern Analysis and Machine Intel-

[5]1 WS Zheng,J H Lai, S Z Li. 1D-LDA vs 2D-LDA: when is
vector-based linear discriminant analysis better than matrix-
based[ J] . Pattern Recognition,2008,41(7) :2156 — 2172.

[6] L Ming,B Yang.2D-LDA: a statistical linear discriminant anal-
ysis for image matrix [ J]. Patten Recognition Letter, 2005, 26
(5):527 - 532.

[7] S Noushath, G Hemantha Kumar. (2D)*LDA: a efficient ap-
proach for face recognition[ J]. Pattern Recognition, 2006, 39
(7) :1396 - 1400. (F#% 797 )

EERN:

OB L1976 F2 A TINREG .
T, PRI SRR T 1) S B ik H BR U &5
JEFE. E-mail: yzy913 @sina. com

EFEE 55,1963 4 A TP Ib K. 3
B2 A R, ZR L2 RIS A AR 5 e
IR BRI, AR N 2 [ R TS 1 s
IR WEHFAGER el LSRR AR T
“eE W RERS . BRSO
ARSI 2L EEME SRS 2 BARIRERSE .

E-mail : wangguohong @ vip. sina. com

A.h



(k4% 803 W)

[8] M Zhu, A M Martinez. Subclass discriminant analysis[ J] . IEEE
Transactions, 2006, PAMI-28(8) : 1274 — 1286.

[9] Ross T, Worrell S, Velten V, et al. Standard SAR ATR evalua-
tion experiment using the MSTAR public release dataset[ A].
Proceeding of the International Society for Optical Engineering
(SPIE) [ C]. Florida, 1998 ,3370:566 — 573.

[10] B2, ARl . FE U MH 27 1) B AR X 7€ MSTAR SAR {4

Iy RAILT] 3 DI RE AR ,2006,27(5) :25 - 30.

Cheng Gong, Cuikai . Peak based target alignment and its appli-
cation to classification of MSTAR SAR images| J] . Journal of
Telemetry , Tracking, and Command,2006,27(5) :25 - 30. (in
Chinese)

[11] K Fukunaga. Introduction to Statistical Pattern Recognition (2™

edition) [M]. Academic Press,1990.

[12] 2200, sk i A . — Pl L F ool A% 8053 40 B 19 SAR M

PUN B E (1] 2R 48 R B 2 4, 2000, 24(3) :
307 - 312.
Li Yi, Zhang Jing, et al. SAR Images Recognition Based on
Modified Kernel Principal Component Analysis[ J]. Journal of
Naval Aeronautical Engineering Institute, 2009, 24 (3) : 307 —
312. (in Chinese)

[13] B Chen, L Yuan,H W Liu, Z Bao. Kernel subclass discrimi-
nant analysis [ J]. Neurocomputing, 2007, 71 (1 — 3): 455 —
458.

[14] L W Wang,Y Zhang,J F Feng. On the Euclidean distance of
images[ J]. IEEE Transactions on Pattern Analysis and Ma-
chine Intelligence,2005,27(8) :1334 — 1339.





