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Research on alcohol prediction model based on LSTM and IGA-BP
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Abstract: Objective: In order to solve the problem of inaccurate
detection of alcohol accuracy due to manual "flower picking" in
the segmented liquor picking process. Methods: Designed and
built a segmented liquor taking system based on alcohol accuracy
modeling. The research collected tuning fork frequency values,
tuning fork built-in temperature values, alcohol solution temper-
ature values and pump speed values under dynamic conditions in
different modes of alcohol solutions with different concentrations,

implemented adaptive tuning fork frequency filtering and dynamic
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compensation based on least mean square algorithm (LLMS) and
long short-term memory network (LSTM), and built a liquor ac-
curacy prediction model based on improved genetic algorithm op-
timized BP neural network (IGA-BP). Results: The model out-
performed the traditional genetic algorithm optimized BP neural
network and BP neural network in terms of the number of itera-
tions and prediction accuracy, and the average prediction error of
the alcoholic beverages was 0.381. Conclusion: which verifies the
reasonableness of the model. In order to solve the limitations of
the current manual "flower picking", a method is proposed to im-
prove the accuracy of alcohol detection in the segmented liquor
taking process.
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Process diagram of segmented wine

picking system
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Partial data record sheet

FRUEFERE B/ Vovol & XU/ Hz & XN B IR/ °C W ORIEE/ C

46 1748.73 36.1 37.5
52 1751.14 36.1 37.5
60 1755.13 36.2 37.5
64 1759.62 36.1 37.5
68 1 765.03 36.5 38.0
72 1767.49 36.6 38.0
76 1773.92 36.5 38.0
79 1774.76 36.6 39.0
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Figure 2 Variogram of pump speed-tuning

fork frequency
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Figure 5 Tuning fork frequency adaptive filtering results
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value prediction results

Sample data timing diagram
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Table 2 Optimal weights and thresholds of BP neural network
Wi

i bi wj B

wl.i w2,i w3,
1 33.900 2 —30.685 2 34.809 1 57.783 7 2.326 2
2 —264.771 4 —279.945 1 237.595 4 396.723 1 2.486 1
3 —50.640 7 —3.165 3 3.343 9 56.627 8 —4.989 6
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43.932 1
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