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A Quantitative Detection System of Volatile Organic Compounds
Based on Combining Sensor Array and BP Neural Network
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Abstract;: A quantitative detection system of volatile organic compounds based on metal oxide gas
sensor array and BP neural network is proposed to quickly and accurately obtain the concentration
of volatile organic compounds. The detection system uses four metal oxide gas sensors to form a
sensor array, and converts the composition and concentration of the measured gas into electrical
signal waveforms, and a feature matrix is obtained by feature extraction of the sensor array
signals. Then, the BP neural network is used to detect the concentration of the target gas, and
the topology design and parameters of the BP neural network are optimized. Finally a genetic
algorithm is used to improve the detection accuracy of BP neural network. The detection system
is used to detect the concentration of volatile organic compound isoprene. Test results show that
the root mean square error of the isoprene volume fraction in mixed gas of isoprene, ammonia and
mixed gas of isoprene, acetone and ethanol are 0. 058 and 0. 077 respectively. The system meets
the requirement that the root mean square error of the quantitative detection of volatile organic

compounds is less than 0. 1.
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Table 1 Sensor model, detection range and detection gas

used in experiments
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Fig. 1 Schematic diagram of the test system
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Fig. 2 The volume fraction of each component of the mixture
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Fig. 3 Peak value diagram of mixed gas response curve
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Fig. 4 Feature extraction curves of two sets of experiments
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Fig. 5 Heat maps of two experimental features
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