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Comparisons between a support vector machine and

BP neural network for video image fire detection

HE Shizhao, YANG Xuanfang, CHEN Xiaojuan
( College of Electrical and Information Engineering, Naval University of Engineering, Wuhan 430033, China)

Abstract ; According to the theoretical differences between a back propagation ( BP) network and support vector

machine (SVM) in relation to fire detection, two kinds of video image fire detection methods based on a BP net-

work and SVM, respectively, were constructed. Judging from color distribution of the flames, the objective regions

were separated in both methods, and their shape features along with the changes in shape features were extracted as

criteria. The performance of each method was compared and analyzed after conducting many experiments. The ex-

perimental results show that the SVM had a high convergence rate and needed fewer training samples. At the same

time, fewer misjudgments of testing samples confirmed that the BP network was more suitable for solving complex

internal mechanism problems due to its good mapping capability.
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Fig.2 Hyperplane classifier of the SVM
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Table 1 Part of fire experiment data

F5 EH LS HRZE Rk B = ;2 KRET
1 319  189.120 24 22. 688 0.016 01 2.5318 1
2 508  303.922 53 20. 968 0.002 30 0.751 7 1
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5 35 57.592 10 8.242 0.003 62 15.198 5 -180
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7 102 207.120 56 96. 210 0.017 11 9.5715 -180
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Table 2 Performance comparisons between the BP network and SVM
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Fig.3 Model of the BP network
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Fig.4 Training curve of the BP network
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