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Research on sensor combination optimization of fire alarm system based on SVM

ZHU Jiang, XU Mengyao, LI Da, SONG Dacheng, GAO Fuhai
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[ Abstract] In order to improve the monitoring of fire disaster and improve the sensitivity and reliability of fire alarm system, the
data of temperature sensor, smoke sensor, carbon monoxide sensor, carbon dioxide sensor and oxygen sensor are processed and
converted, which is used as input data of SVM algorithm. The classification generalization ability of the SVM algorithm accurately
identifies the fire disaster, and obtains the combination of the detector types with the best performance based on the experimental
results. This paper accurately measures the advantages and disadvantages of the various combinations of the above five types of
sensors in the experiment, and finds that in the case of high accuracy, the lowest and most cost—effective sensor combination is:
temperature sensor, smoke sensor and carbon monoxide sensor.
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Fig. 2 Hyperplane diagram of maximum interval
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Tab. 1 Partial sample data

ML RAE
A G YURES
RE/C JH%%/m CO/Vol% C0,/Vol% 0,/Vol%
1 22.810 0 0.008 1 0.000 0 0.230 6 20.950 0 Tk
2 25.450 0 0.026 3 0.000 0 0.269 1 21.002 0 R4S
3 32.800 0 0.249 1 0.012 6 1.545 5 20.691 0 Bk
4 40.360 0 0.000 0 0.0119 1.145 4 20.744 0 WYk
5 24.120 0 0.121 2 0.000 0 1.001 4 20.924 0 RS
6 36.650 0 0.692 0 0.019 1 1.479 3 20.150 0 ke
7 65.850 0 1.3313 0.026 1 1.753 9 19.634 0 Bk
8 25.400 0 0.030 0 0.000 0 0.270 0 21.030 0 RS
9 27.180 0 0.000 0 0.000 0 5.503 9 21.033 0 Bk
10 22.410 0 0.200 5 0.000 0 1.007 2 20.785 0 Jek
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Tab. 3 SVM prediction accuracy under other different combinations
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Fig. 9 Interrupt processing flow chart
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