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Abstract Infrared thermal imagers are widely used in remote video surveillance of forest fires, but each
type of infrared thermal imager has different performances, and their forest fire identification performance need
to be assessed so as to provide a basis for the selection of infrared thermal imagers. This paper proposes a method
to evaluate infrared thermal imagers based on infrared bare data. This method is implemented for performance
evaluation and experimental test of different infrared thermal imagers, from two aspects: fire point identification
and theoretical identifiable distance, which can objectively assess the ability of an infrared thermal imager to
identify forest fires.
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Tab.1 Test data of infrared thermal imager 1

BB AR 2 WAR 3

EE% /km Imagel Image2 Image3

Distance MAX MIN DIF MAX MIN DIF MAX MIN DIF
0.5 62 559 14 660 47 899 62 565 14 664 47901 62576 14 671 47905
1.0 45405 14 750 30 655 44 810 14 746 30 064 46 274 14 762 31512
1.5 50385 14 833 35552 44 694 14 816 29 878 48 925 14 849 34076
2.0 29 823 14914 14 909 27 867 14 904 12 963 28 845 14 909 13 936
2.5 25451 14 967 10 484 26 400 14 945 11 455 26 460 14 963 11497
3.0 19293 13 861 5432 20 482 13 879 6 603 20206 13 882 6324
35 16 859 14 027 2832 16 832 14 010 2822 16 548 14 006 2542
4.0 16 687 14 105 2582 17 025 14 096 2929 17 456 14 076 3380
4.5 17 484 14 038 3446 16 717 14 016 2701 17 806 14 021 3785
5.0 18 600 13 987 4613 17 611 14 015 3596 17 734 14010 3724
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Tab.2 Test data of infrared thermal imager 2

FEE /km I}}’I;//llg;(ell Iifgi(ezz Iﬁﬁé

Distance MAX MIN DIF MAX MIN DIF MAX MIN DIF
0.5 14 957 -285 15242 14 941 -283 15224 17 698 =278 17976
1.0 7 640 -384 8024 7007 -385 7392 7082 -383 7465
1.5 1 900 -224 2124 3273 -222 3495 3 864 -220 4084
2.0 4623 -333 4956 3937 -330 4267 5120 =327 5447
2.5 1 807 =525 2332 1930 =529 2459 1778 =530 2308
3.0 403 -420 823 578 -421 999 354 -424 778
3.5 391 -320 711 158 =317 475 43 =315 358
4.0 385 -490 875 388 -425 813 466 -390 856
4.5 1293 -254 1 547 680 -252 932 713 -248 961
5.0 1642 -392 2034 1037 -386 1423 1340 -389 1729
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Tab.3 Test data of infrared thermal imager 3
PR ES /km 1% 1 Tmagel 1% 2 Image2 1% 3 Image3
Distance MAX MIN DIF MAX MIN DIF MAX MIN DIF
0.5 55531 15378 40 153 55531 15424 40 107 55531 15373 40 158
1.0 53726 15 591 38 135 50876 15 584 35292 50 529 15 543 34 986
1.5 49 273 16 082 33191 49 446 16 052 33394 50379 16 072 34307
2.0 55531 15 486 40 045 55531 15479 40 052 55531 15470 40 061
2.5 35499 15229 20 270 34 427 15272 19 155 33300 15248 18 052
3.0 23 298 14 423 8 875 26 928 14 393 12 535 27 625 14 394 13 231
3.5 20 252 14327 5925 18 007 14 333 3674 18 044 14 367 3677
4.0 22032 14 285 7747 23 145 14273 8 872 25380 14277 11 103
4.5 22378 14 738 7 640 22418 14718 7700 24 964 14 755 10 209
5.0 24 335 14 531 9 804 25166 14 543 10 623 29411 14514 14 897
*® 4 FEIEEZGREIE DIF £i5E
Tab.4 DIF-average of images bare data in different distance
1% /km Distance LML T IR 1 LML 2 TR 2 LIAMARRIL 3 1R 3
0.5 47902 16 147 40 139
1.0 30 744 7627 36 138
1.5 33169 3234 33631
2.0 13 936 4890 40 053
2.5 11 145 2366 19 159
3.0 6120 867 11 547
3.5 2732 514 4425
4.0 2 964 848 9241
4.5 3311 1147 8516
5.0 3978 1729 11775
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Fig.1 Infrared thermal imager bare data DIF-average value with distance
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Tab.5 DIF-average trend with distance

LLHMAUSA i LR e AT PUHIEEES /km
IR number Trend function Theoretically recognizable distance
1 y=-21039In(x) + 32 795 4.75
2 y=-6042In(x) + 8 875.2 4.34
3 y=-16 849In(x) + 35 233 8.09
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