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Abstract; The seismic signals generated by recognizing targets in a perimeter intrusion defense system
based on a seismometer are very weak and difficult to be directly identified. So the signal features of
the targets need to be extracted before target identification. This paper presents a new method of tar-
get recognition based on wavelet packet analysis and BP neural networks. Firstly, target motion sig-
nals captured by a front detector were proposed by using wavelet denoising. Then, the signals were
decomposed and reconstructed with wavelet packet analysis, and the feature values of reconstructed
signals were extracted to construct feature vectors. Furthermore, the feature vectors were used as the
inputs of the BP neural networks to carry on learning and training various types of target characteris-
tics. Finally, the trained neural network were used to identify the targets on-line. Recognition result
for 30 groups of data from the seismometer (6 kinds of distance, 5 sets) shows that the desired output

vector of the network and the actual output vector of the network is consistent, and the target recog-
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nition accuracy reaches to 99%. It concludes that this method can effectively identify the target of per-

imeter intrusion defense systems.

Key words: intrusion defense; target recognition; BP neural network; wavelet packet; seismic signal
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Fig. 5 Flowchart of BP neural network training
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Tab.1 Target feature vector of monitoring point 1 of JF-20DX-10Hz seismometer with 5 m distance

Hbr 281 1w B GE B Z N5 EPNiF= e

BBz 1 0.001 546 03 7.98182E-05 0.101 881 585 0.000 462 462 0.003 234 438
BB 2 0.002 987 499 0.000 710 723 0.100 678 369 0.001 046 025 0.004 561 179
BB 3 0.380 742 755 0.451 984 472 0.573 961 803 0.689 454 312 0.318 192 984
BB 4 0.030 799 741 0.024 781 212 0.081 705 431 0.013 395 025 0.027 780 75
BB 5 0. 344 996 808 0.098 006 489 0.099 038 729 0.142 582 385 0.349 099 196
BBt 6 0.392 318 902 0.134 209 487 0.209 703 506 0.147 285 948 0.547 970 227
BB 7 0.414 426 361 0.476 843 759 0.678 828 325 0.518 908 756 0.475 230 024
BB 8 0.626 143 015 0.584 365 075 0.457 255 251 0.459 687 245 0.388 101 126
BBt 9 0.026 514 017 0.003 102 599 0.000 145 128 0.000 688 624 0.004 809 997
BB 10 0.033 369 592 0.007 379 56 0.000 791 912 0.004 462 888 0.004 092 124
BB 11 0.020 299 78 0.013 379 102 0.002 124 906 0.009 393 573 0.075 095 681
BBz 12 0.029 113 183 0.007 139 895 0.001 615 978 0.007 303 508 0.077 259 468
BB 13 0.069 934 918 0.017 076 645 0.019 479 54 0.017 272 925 0.151 766 51
BB 14 0.065 217 014 0.023 273 742 0.023 716 085 0.030 270 525 0.191 657 542
BBz 15 0.024 855 895 0.013 815 022 0.007 064 465 0.011 326 609 0.016 326 332
BBt 16 0.039 720 225 0.035 019 963 0.012 205 144 0.018 232 114 0.121 322 663
BB 17 0.001 136 49 4. 05684E-06 9. 67253E-07 3.10151E-05 0.002 735 67
BB 18 0.001 732 032 1. 26014E-05 1. 5595E-06 2. 47777E-05 0.002 844 995
BB 19 0.004 007 879 4.05131E-05 1. 52053E-05 2. 40334E-05 0.002 658 09
BB 20 0.003 514 076 3. 05845E-05 3. 80662E-06 2.96788E-05 0.003 116 306
BB 21 0.010 029 141 0. 000 203 482 4. 88022E-05 8. 27786E-05 0.001 270 709
A B 22 0.006 816 164 0.000 113 328 3. 48029E-05 2.52862E-05 0.001 254 257
BBt 23 0.007 951 197 5.85134E-05 1. 53565E-05 1. 55252E-05 0.001 398 195
A B 24 0.009 217 52 0.000 109 236 1. 59074E-05 2.10418E-05 0.001 663 436
i B 25 0.014 820 534 0.011 943 919 0.001 410 811 0.003 177 12 0.054 258 821
BBt 26 0.016 505 677 0.005 909 235 0.001 247 695 0.003 618 483 0.063 428 322
BB 27 0.013 865 659 0.001 621 173 0.000 191 246 0.000 623 463 0.007 312 471
i B 28 0.016 668 605 0.001 904 157 0.000 602 701 0.002 999 665 0.021 263 83
BB 29 0.014 128 358 0.000 123 374 9. 79297E-05 7. 0839E-05 0.001 227 898

BB 30
BBt 31
BB 32

0.022 894 116
0.019 477 597
0.022 463 79

0. 000 298 171
0. 000 800 098
0. 000 468 558

0. 000 141 629
0. 000 234 504
0. 000 229 895

0.000 179 551
0.000 649 318
0. 000 303823

0.002 175 929
0.001 964 561
0.002 279 211
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Tab. 2 Contrast table of target identification results
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