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Fig. 1 Experimental image of wood block when heated
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Fig. 2 Continuous spectrums of Fig.3 CO concentration curves of
wood block when heated(CO) four materials when heated
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Fig. 4 Structure of

LVQ neural network
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Tab.1 Part of training data

[vco »aco » o, J S Coco +co +wco, ] B
[0.162 7,0.160 6,0.181 5] [0,1] IFP s [0.350 9,0.199 0,0.304 3] [1,0] Hokk
[0.163 4,0.164 3,0.212 7] [0,1] Bk x [0.361 8,0.128 3,0.477 7] [1,0] HAK
[0.180 8,0.167 6,0.239 0] [0,1] Bk x [0.171 0,0.165 1,0.183 9] [0,1] 1Bk x
[0.183 3,0.161 9,0. 244 0] [0,1] Bk [0.166 4,0.154 8,0.154 6] [0,1] Bk x
[0.2001,0.182 4,0.268 1] [0,1] Bk x [0.160 3,0.156 8,0.149 9] [0,1] Bk x
[0.231 3,0.198 8,0.289 6] [1,0] Hok R [0.257 2,0.209 9,0.227 5] [1,0] H kR
[0.268 3,0.204 2,0.283 3] [1,0] Hokw [0.316 4,0.231 5,0.415 1] [1,0] HokK
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Algorithm of Early Fire Alarm Using Infrared
Spectrum Based on LVQ Neural Network

DU Jian-hua, ZHANG Ren-cheng

(College of Mechanical Engineering and Automation, Huagiao University, Quanzhou 362021, China)

Abstract: The process feature information standing for the whole feature of fire can be found, after the feature is extrac-
ted from the fire gas data collected in a great number of the previous experiments. And the fire feature parameters such as
the estimated values of gas concentration, velocity and acceleration can be extracted through the analysis of the curve fit-
ting of the gas concentration to establish the algorithm of learning vector quantization (LVQ) neural network suitable for
early fire detection. The comparison analysis has proven that the alarm time of the algorithm can be advanced 3 to 21 mi-
nutes compared with that of the traditional fire detectors, so that it could detect precisely whether the fire is true or not,
to attain early fire detection alarm.
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