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Application of probabilistic neural network in recognizing coalmine
infrared monitoring images
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Abstract; The normalization values of texture statistics of gray level correlative matrix were given, which were
taken from the smashed-coal-images and block-coal-images. The distribution feather of statistical variables was ana-
lyzed. Recognizing the smashed-coal-images and block-coal-images was simulated with a probabilistic neural net-
work. The experiment results show that the statistical variables of the gray level correlative matrix act as the recog-
nizable feather, and the algorithm can recognize the smashed-coal-image and block-coal-image successfully.
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Fig. 1  Ilustration of PNN
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Fig. 2 Infrared video surveillance images of coal dust and block coal
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Table 1 Results of each statistical variable (30 images)

5 TBE OREARKSE WEANSE Jail || FPs R REASSE AREAKSE W Bl
1 108. 133 228. 473 6278.0 -6.376 2 1 16 26.978 76. 006 1911.7 -3.5151 2
2 206. 924 373.412 5757.4 -5.687 0 1 17 20. 068 67. 140 2 565.8 -3.7537 2
3 185. 620 481.308 4586.7 -8.957 3 1 18 11.924 50. 989 1813.8 -3.9973 2
4 90. 451 550. 600 6434.2 -5.647 4 1 19 139. 894 480. 072 6 084.4 -5.7349 1
5 145.770 337.925 5151.3 -5.5813 1 20 91.443 494.750 4014.5 -6.5257 1
6 96.513 398.297 5112.5 -6.1547 1 21 75.589 272.057 3917.6 -8.7759 1
7 64. 877 427. 164 5194.6 -6.297 4 1 22 108. 859 269. 654 5413.8 -8.1602 1
8 77.679 331. 421 5014.5 -5.9599 1 23 83.139 322. 456 4064.2 -5.9277 1
9 101. 866 433.367 4995.8 -6.320 4 1 24 161. 756 275. 110 4642.3 -7.5322 1
10 8.578 24.512 1835.3 -4.1351 2 25 10. 879 31.731 2 608. 1 -2.6396 2
11 17. 526 73.242 2 581.5 -3.3125 2 26 24.957 56. 399 1915.6 -4.5923 2
12 14. 543 60. 007 1209.3 -3.7459 2 27 8.502 86. 098 1776.4 -2.8790 2
13 24. 408 59. 746 1297.9 -4.117 8 2 28 28.237 81.177 2415.9 -4.8729 2
14 9.030 28. 403 1616.5 -2.7151 2 29 18. 498 25. 666 2527.4 -3.1082 2
15 31. 655 24.019 2 310.8 -4.3110 2 30 14.313 41.591 1118.4 -3.9036 2
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Fig. 3 Distribution of each statistical variable (30 images)
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Table 2 Weights and bias of PNN

FFe IW1,1 b, LW2,1 Jre IWl,l b, LW2,1
1 0.5019 0.3883 0.9701 0.4135 8.3255 1 10 0 0.0009 0.1198 0.7725 8.3255 2
2 1.0000 0.6635 0.8705 0.5239 8.3255 1 11 0.0451 0.0935 0.2626 0.9043 8.3255 2
3 0.8926 0.80684 0.6464 0 8.3255 1 12 0.0301 0.068 3 0 0.8349 8.3255 2
4 0.4128 1.0000 1.0000 0.5302 8.3255 1 13 0.0798 0.0678 0.0170 0.7753 8.3255 2
5 0.6917 0.5961 0.7545 0.5408 8.3255 1 14 0.0023 0.0083 0.0779 1.0000 8.3255 2
6 0.4433 0.7108 0.7470 0.4490 8.3255 1 15 0.116 3 0 0.2108 0.7443 8.3255 2
7 0.2838 0.7656 0.7628 0.4261 8.3255 1 16 0.0928 0.0987 0.1344 0.8718 8.3255 2
8 0.3484 0.5838 0.7283 0.4802 8.3255 1 17 0.0579 0.0819 0.2596 0.8336 8.3255 2
9 0.4703 0.7774 0.7247 0.4224 8.3255 1 18 0.0169 0.0512 0.1157 0.7946 8.3255 2
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