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Abstract : Before the infrared target is recognized by BP neural network,the recognition precision will
be low and the structure of BP neural network will become complex if samples’data is not preprocessed
and features are not extracted. In the paper,the principal componenet analysis is used to solve these prob-
lems.This method can extract main factors that explain the targets’ sample and these factors are not correla-
tive each other which can well satisfy the features optimization. The study result indicates that while the
processed data is put into the neural networks,the precision of recognition is improved, the training time
is reduced,and the structure of neural networks becomes simple.The innovation of the paper is two com-
mon methods are combined to recognize the infrared target. Firstly the principal component analysis is
used to process the sample data,then the BP neural network is used to recognize the target.Compared with

the traditional simple method,it improves the precision, furthermore reduces the calculation.
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Fig.1 IR images of the flattops, fleets, acrodromes and ports
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Tab.1 Eigenvectors of four big eigenvalues

Eigenvalues A As As A
-0.2637 -0.1723 0.0752 0.0700
-0.2746  -0.0723 0.0596 0.0550
-02739  -0.0944 0.0511 -0.0325
-0.1282 00618  -0.7560 0.6085
0.2001 -0.3883 -0.0188 0.0354
0.1766 0.3148 -03706  —-04270
~0.2681 -0.1454 0.0208  -0.0363
-0.2743 -0.0924 00043  -00317
Eigenvectors ¢ 947) 0.2377 -0.0105 -0.1251
of the
eigenvalues 0.2220 -0.2533 -0.1384 -0.2896
-0.0748 0.5562 -0.0298 -0.1340
-0.2765 -0,0578 0.0394 0.0186
0.2728 -0.1134 0.0553 0.0088
-0.2765 -0.0300 0.0353 0.0246
0.1949 -0.1646 0.3875 0.5355
0.2216 0.2362 -0.2355 -0.1701
-0.2378 0.2866 0.0297 0.0274
02415 02462 -0.2145 -0.0026
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Tab.2 Principal component value of the training

samples

Sample PC1(x10°) PC2(x10°) PC3(x10°) PC4(x10°)

1 0.0367 0.0478 0.0446 0.0239

2 0.0355 0.0468 0.0440 00248 H 2 BP 4

3 0.0356 0.0460 0.0424 0.0228

4 0.0352 00457 0.0417 0.0220 Fig.2 Chart of BP Neural Network's structure

5 0.0360 0.0470 0.0432 0.0234 £3 RBRATHS

6 0.0357 0.0462 0.0419 0.0237 . .

. 0,032 0.0424 00370 0.0243 Tab.3 Principal component value of the testing

8 0.0324 0.0424 0.0384 0.0255 samples

° 00527 00429 0.0380 0.0253 Sample  PC1(x10°) PC2(x10°) PC3(x10°) PC4(x10%)
10 00314 0.0415 0.0381 0.0241

11 0.0399 00518 0.0420 0.0360 1 —0.0036  -0.0047 0.0051 0.0023
12 0.0400 0.0518 0.0423 0.0358 2 -0.0032  -0.0042 0.0043 0.0021
13 0.0388 0.0501 0.0398 0.0348 3 -00036  -0.0048 0.0048 0.0025
14 0.0386 0.0500 0.0389 0.0349 4 1.8816 13593 05745 0.6891
15 0.0386 0.0497 0.0398 0.0341 5 -0.003¢  -0.0045 0.0046 0.0024
16 0.0380 0.0490 0.0380 0.0340 6 —00032  -0.0044 00046 0.0031
17 0.0296 0.0422 0.0303 0.0272 7 -00031  -0.0043 0.0048 0.0026
18 0.0322 0.0450 00422 0.0296 8 -0.0030  -0.0042 0.0045 0.0025
19 0.0287 0.0408 0.0372 0.0263 9 -0.0034  -0.0047 0.0051 0.0030
20 0.0286 0.0413 0.0380 0.0280 10 -0.0032  -0.0045 0.0048 0.0029
21 07816 0.8899 19970 3 4621 11 0.0831 00944  -02111  —0.3620
2 07624 0.8636 19548 33708 12 0.0821 0.0932 0.2084 0.3578
2 07853 08936 20041 3478 13 0.0829 00042 02105 03614
o 08131 09243 2.0760 35767 14 0.1787 0.1970 0.4472 0.7234
05 07830 08914 20040 34639 15 01737 0.1916 0.4343 0.7039
26 0.8105 0.9211 2.0693 3.5605 16 0.0037 0.0024 0.00% 0.0150
o7 07910 0.9002 20246 34888 17 0.0037 0.0023 0.0094 0.0150
- 0.8331 0.0445 21314 36460 18 0.0037 0.0023 0.0097 0.0151
29 0.7888 0.8967 20174 34757 19 0.0012 0.0009 0.0012 0.0211
30 1.0957 12222 2.7347 45745 20 0.0011 00008 00015 0.0212
31 0.0219 0.0210 0.0513 0.1367

32 0.0220 0.0214 0.0503 0.1341 ¥ b RBER A BP M2 M %&HIT AR, R
33 00213 0.0212 0.0501 0.1327 PR AWER.

34 0.0228 0.0070 0.0572 0.1875 A IEEY BP M ARG RS
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Tab.4 Comparison of recognition results

Recognition precision
of BP neural network
classifier

Recongition time
of BP neural
network classifier

The data’s feature of
BP neural network

The data is not
processed by the 90%
principal analysis

6.5940

The data is processed
by the principal 100%
analysis

0.0470
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