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A Non-contact Alcohol Measurement Method
Based on Neural Network Correction Algorithm

ZHAO Leihong, PAN Dongning, LI Yingjie, SONG Yuanging, WANG Lei, DU Lihua
(Qingdao Academy for Opto-Electronics Engineering, Qingdao 266111, China)

Abstract: This paper presents a non-contact method for the measurement of alcohol gas emission based on
the neural network correction algorithm, to mitigate the influence of external factors on the measurement
process. The proposed method combines the characteristics of alcohol gas absorption in the infrared
spectrum and the nonlinear processing method of the back propagation(BP) neural network algorithm. The
algorithm considers the influence of temperature and humidity on light intensity during the gas absorption
process and trains it as the input to the neural network and measurement parameters. Simultaneously, the
proposed algorithm is compared with the data fitting algorithm, and the experimental results show that this
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algorithm achieves better results.
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Fig. 1 Infrared gas detection module
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Fig. 2 Schematic diagram of calculation flow of BP neural network
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Table 1 Table of alcohol concentration and voltmeter

Alcohol Signal voltage/
concentration/ppm Reference voltage
60 1.025
80 1.0245
100 1.023
120 1.0212
140 1.020
160 1.018
180 1.0175
200 1.0165
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Fig. 3 Relationship model between alcohol standard gas and voltage
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Table 2 Table of model evaluation parameter

Evaluation parameters ~ Sum of squares due to error

R-square

Adjusted R-square  Root mean square error

Value 9.169x10~7

0.9876

0.9784 0.0004788

Best Training Performance is 1.4749e-20 at epoch 61
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Fig.4 Error changes with training times
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Fig. 6 Output results of the two algorithms
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Table 3 Table of partial prediction error

Standard gas

concentration

Prediction concentration of

exponential fitting method

Prediction concentration of

BP neural network method

Prediction error of Prediction error of BP

exponential fitting method  neural network method

100 91.7 96.1
100 105.4 91.6
100 941 91.7
100 97.8 101.8
100 101.0 94.4
100 94.6 99.1
100 102.8 104.5
100 99.7 96.5
100 93.0 100.4
100 105.6 101.4
100 92.0 96.5
100 95.9 99.8
100 94.7 91.6

8.266669052 3.920268702
-5.438678342 8.427306293
5.886509571 8.315740568
2.234567379 -1.766418361
-1.035570639 5.626445231
5.42093496 0.946998419
—-2.838812408 —-4.466340008
0.310392552 3.51272509
6.963089498 -0.421282919
-5.638639332 -1.371489129
7.987873553 3.510365108
4.118673325 0.167529403
5.252539606 8.353674239
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Table 4 Standard deviation of error

Method Standard deviation of error
Exponential fitting method 4.85271647048
BP neural network method 4.47312610406
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