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Non-contact alcohol content detection system based
on near-infrared technology
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Abstract: The non-contact measurement of alcohol concentration has the characteristics of convenience, rapidity, and
real-time tracking, which is of great research significance in the field of alcohol production. In this paper,based on the
near-infrared absorption spectral characteristics of alcohol solution,a set of rapid alcohol concentration detection sys-
tem with STM32 microcontroller as the kernel is developed by using a laser diode and a photodetector with a wave-
length of 1300 nm. An indium gallium arsenic diode detector is used with the supporting hardware to capture and con-
vert the photoelectric signal, and the infrared absorption of the alcohol solution is reflected by the detection voltage
difference. Furthermore ,a detection model is established by fitting with the alcohol polynomial, and the temperature
correction is deposited into the main control system to realize the alcohol concentration prediction. The experimental
results show that the goodness-of-fit of the detection system for the sample group is 0. 9996 ,and the average standard
deviation of the test for the validation group is 0. 158, which is much lower than that of the traditional alcohol meter of
0. 5. The results show that the detection system has the characteristics of high detection accuracy, strong stability and
continuous detection compared with the existing infrared detection systems on the market, and can achieve the rapid

detection of the concentration without destroying the alcohol sample,which meets the industrial standards and demands
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in the market,and has important application value for the alcohol industry and other related industries.

Keywords : optics ; non-contact measurement ; near infrared spectroscopy characteristics ; near infrared detection tech-
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Fig. 1 Actual drawing of the installation
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Fig. 3 Model construction structure diagram
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Tab. 1 Test data for the experimental group

Sample number Alcohol concentration ].)f:.tect voltage
/% vol differences/mV
1 30 1769
2 35 1713
3 40 1675
4 45 1625
5 50 1581
6 55 1532
7 60 1480
8 65 1426
9 70 1378
10 75 1319
11 80 1257
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Tab. 2 The fitting effect of different fitting orders

Order SSE( x1073) R?
1 6.103 0. 9978
] 1.225 0. 9996
I 0. 8873 0. 9997
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Fig. 5 Temperature changes cause an offset in infrared absorption
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Tab. 3 Verify the test results of the group

Sample Standard Detected Error
number value/vol values/vol value/vol
1 39. 17 39.34 +0. 17
2 50. 09 49. 95 -0.14
3 59. 82 59.97 +0.15
4 69. 52 69. 41 -0.11
5 78. 05 78.27 +0.22
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