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Performance Comparison 1

Models Precision Recall F-score Accuracy
Vgg16 74.2 95.4 81.1 79.7
Resnet50 91.6 92.7 91.8 91.3
Googlenet 71.3 93.2 79.5 76.8
InceptionV3 85.7 92.0 92.5 89.2
MobileNetV2 82.1 88.9 86.4 85.8
YOLOvV5 83.0 95.6 89.8 88.9
YOLOvS8 84.2 97.8 91.0 89.7
YOLOv11 85.8 97.6 91.5 90.2
Ours 96.5 98.3 97.2 97.8

Ours = resnet50+fire centering



Algorithm

Image Fire Classifi Score > Process the patch Morphological R Fglri j:ng)(l);((ii?f

Patch fre fAasstier Threshold through GMM Operation prefent)
Transform the fire
to the center of the

patch
YES
. L Score > . . |
< < Fire Classifier
[ Fire patch J Threshold ire Class
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Performance Comparison 2

Performance Impact (avg)

~ 6.1% increase in performance

~ +65ms time per frame

. .
i Accuracy i Time per frame
Models | |
i Base (%) Our method (%) i Base (ms) Our method (ms)
Vgg16 : 79.7 85.2 : 289 3226
Resnet50 | 91.3 97.8 3944 492.6
Googlenet | 76.8 81.9 | 264.4 302.1
InceptionV3 i 89.2 93.7 i 357.1 409.8
MobileNetV2 | 85.8 91.4 | 413.2 505.1
YOLOV5 i 88.9 92.8 i 408.2 492.6
YOLOVS | 89.7 94.6 3831 4444
YOLOV11 i 90.2 96.1 i 372.1 4219
I I
| |
| |




Performance Comparison 3

Patch size 10x10 Patch size 30x30 Patch size 50x50 ! Patch size 100x100

| | | |

I I I I

Models ! ! ! !

' Acc fos | Acc fos | Acc fos | Acc fps

Vgg16 702 213 | 797 346 | 783 613 | 721 1158
Resnets0 | 772 126 | 913 254 | 907 515 | 843 747
Googlenet | 683 242 | 768 379 | 759 691 | 695 1245
nceptionV3 | 717 143 | 892 28 | 886 341 | 81 557
MobileNetv2 | 675 157 | 858 242 | 849 58 | 792 1053
Yolovs | 793 120 | 89 245 | 84 472 | 812 709
Yolov8 | 809 131 | 897 261 | 891 505 | 826 745
Yolovi1 | 816 147 | 92 268 | 896 521 | 83 759
Ours g4 112 | 978 203 | 971 383 | 908 534

fps = frames per secondType e
Ours = resnet50+fire centering
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YOLO LIMITATION
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(a) Corner-positioned flames

Al I

(b) Vertlcally edge- centered flames
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(c) Horizontally edge-centered flames
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Qualitative Result 1

YOLOV11

Ground Truth




Qualitative Result 2

Ground Truth
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GMM Processing
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