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Fire detection based on fusion of multiple features

WU Xiyin"?, YAN Yunyang'**, DU Jing'*, GAO Shangbing’, LIU Yi’ an'
(1. School of Internet of Things Engineering, Jiangnan University, Wuxi 214122, China; 2. Faculty of Computer Engineering, Huaiyin
Institute of Technology, Huaian 223003, China)

Abstract ; Video fire detection is an important method to prevent fire disaster under complex circumstances. In order
to improve the efficiency and robustness of fire detection, the color feature model can be improved based on RGB
and HSI color space and the suspected flame area is extracted effectively. After analysis on the experimental results
with different features of shape or structure of fire and the influence of their combined features on the validity of fire
detection, a method of flame detection is proposed based on fusion of circularity, rectangularity and the coefficient
of orthocenter height. Based on fusion of these flame features, the support vector machine (SVM) is used for classi-
fication. Experimental results on the fire videos at Bilkent University show that the proposed algorithm is efficient
and fast for fire detection, and it could detect fire real-time under a variety of circumstances.

Keywords : feature extraction; feature fusion; support vector machine; color model; fire detection; circularity

measures ; rectangularity ; orthocenter height
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Fig.2 Fire and non-fire image examples
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Table 1 Classification results by shape and structure features
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Table 2 Classification results by feature fusion
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Table 3 Classification results of SVM by different kernel functions

eI KRR 2E WA ARKEIR A ER S Iy 2R

Pk el v HER A/ % VLN KUEH R/ % %l %k £/ %
Z i 295 98.3 105 52.5 400 80.0

RBF 267 89.0 145 72.5 412 82.4
Sigmoid 260 86.7 137 68.5 397 79.4
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Fig.3 Video examples and detection results
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Table 4 Video scenes description
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Table 5 Detection results on fire videos

SCHR[ 12 ] SCHR[ 138k AR

TP/ % FP/ % TP/ % FP/ % TP/ % FP/ %

B W AE TR

AT 1 200 171 85.5 14.5 91.0 9.0 93.5 6.5
A 2 216 164 75.9 24.1 91.2 8.8 91.2 8.8
A 3 439 420 95.7 4.3 96.1 3.9 88.6 11.4

I 4 170 148 87.1 12.9 76.5 23.5 91.2 8.8
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Table 6 Detection results on non-fire videos
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