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Analysis of Mixed Inflammable Gases Based on Sensor Array and RBF Network

LIU Jian—guo, AN Zhen—tao, ZHANG Qian
(Ordnance Engineering College, Shijiazhuang 050003, China)

Abstract: In order to overcome the cross—sensitivity phenomenon of sensor array in mixed gas detection, RBF neural
network having the best approximation and performance of global optimal was used to analyze of the signal. A mathematical model
for a variety of combustible gas analysis was established, and the gas mixture of CO, H,, and CH, was analyzed. The results showed
that the gas analysis system can better analyze combustible gas mixture; the error is less than 2%.
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Fig. 1 Gas analysis model of RBF neural network
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Fig. 2 Structure of RBF neural network
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Table 1 Experiment data

- TR AR AU S 1% L I R BV
cO H2 CH4 ME2-CO ME3-H2 MQ-4
1 10 02 20 0783 0662 0.779
2 20 04 40 0.92 0.723  0.966
3 30 06 6.0 1.023 0776 1227
4 40 08 80 1.128 082 1511
5 5.0 1 100 1246 0877  1.747
6 60 12 120 1349 0948  1.969
7 70 14 140 1473 1003 2215
8 80 16 160 1.58 1.075  2.456
9 90 18 18.0 1.692 113 2.691
10 10 20 200 1816 1197 2937
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Fig. 3 Error curves of neural network training
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Table 2 Analysis result of mixed gas

%
CO TS HL 8.0 9.0 10.0
SRIERES 8.0495 9.0331 10.1781
AR 2E 0.6189 0.3681 1.7815
HL IR TR 4L 1.6 1.8 2.0
SRIERES 1.6099 1.8066 2.0356
AHRT 522 0.6187 0.3683 1.7820
CHARF 345 16.0 18.0 20.0
TS A 16.0988 18.0663 20.356
ERORES = 0.618 0.3687 1.7801
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