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A Preliminary Study on an e-Nose System Design and Identification
Methods for Detection of Ignitable Liquids in Fire Fields "
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School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China;
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Abstract: The detection of residual ignitable liquids in the fire field is an important part of fire investigation. The existing methods are
mainly based on large-scale analytical instruments, which have disadvantages of high cost and slow speed. A portable electronic nose
(‘e-nose ) system design and identification methods for rapid detection of ignitable liquids in fire fields are proposed. The e-nose system
is constructed by using 15 metal oxide semiconductor gas sensors and Jetson Nano core controller,and then the designed e-nose is used
to collect the gas information of four typical ignitable liquids ( gasoline , diesel , ethanol ,and thinner) in both unburned and burned states,
thus establishing two gas datasets. Based on four traditional machine learning algorithms , one-dimensional convolutional neural network
(1D CNN) ,two-dimensional CNN(2D CNN)and channel-separation CNN( CS-CNN ) models, the ignitable liquids identification experi-
ments are carried out. The results show that the recognition rates of the CS-CNN model are 96.57% and 94.66% on the unburned and
burned odor datasets , respectively , which are better than those of other six classification algorithms. This research preliminarily verifies
the feasibility of using an e-nose to rapidly identify ignitable liquids in fire fields,and lays a foundation for the subsequent in-depth re-
searches and applications.
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