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Precision Control of Baijiu Fermentation Process Based on Intelligent
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Abstract: Due to the problem of low precision of Baijiu fermentation control caused by the low degree of intelligence of traditional
methods, intelligent vision method was adopted to realize the precision control of Baijiu fermentation process from four aspects of fermentation
temperature, raw material quantity, fermentation time and pH value of fermentation environment. In order to verify the effectiveness of the
technology, a comparative experiment was designed. The traditional control technology was used as the control group, and the control
technology based on intelligent vision was used as the experimental group. The results showed that the alcohol content of the experimental
group was 95.18%, and that of the control group was 95.26%. The alcohol content of the two groups was similar. However, the ester content of
the control group was 0.0046%, the total content of aldehydes and alcohols was 0.0079%. However, the total content of aldehydes and alcohols
in the experimental group was 0.0069%, the total content of aldehydes and alcohols in the experimental group was 0.0026%. Due to the high
content of ester content of the experimental group and the low content of aldehydes and alcohols, the quality of the Baijiu in the experimental
group was better. The overall control accuracy of the experimental group was 90.65%, which was 4.93% higher than that of the control group.
The control error rate of the experimental group always fluctuated from 0 to 0, the accuracy rate of temperature control always kept above
95.36%, and the quality scores of Baijiu products were all above 4.73. The results in this work showed that the precision control technology of
Baijiu fermentation process based on intelligent vision had good reliability and practicability, which can be popularized in practice.
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Table 1 Standard product information
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B A (Yovol) 41~68 25~40
BB (VA LEGT) I(g/L) 0.40 0.30 0.25 0.20
BB (VL LER B I(g/L) 1.00 0.60 0.70 0.40
L TBsI(g/L) 0.60~2.60 0.30~2.60 0.40~2.20 0.20~2.20

B4 0.70
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Fig.3 Experimental environment
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Table 2 Results of fermentation data collection ("C)
FEAEAE MEME ARESHME s i1

-0.25 -0.24 11.54 11.56
0.00 0.02 12.05 12.00
1.03 15 13.34 13.36
1.59 1.52 1411 14.10
2.05 2 15.65 15.62
3.59 3.62 16.94 16.87
4.10 413 17.19 17.22
5.13 5.20 17.96 17.90
6.15 6.18 18.22 18.25
7.69 7.68 19.25 19.30
8.72 8.73 20.28 20.30
10.00 10.04 20.54 20.56
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Fig.4 Temperature control curve of liquor fermentation
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Table 3 Experimental data of refrigeration process

- L3 o 2 T
Tos Toz To Tos Toz To Tos Toz To

15.00 23.50 23.50 23.46 23.44 22.32 22.25 22.10 22.01 21.96
15.01 23.46 23.45 22.68 22.76 22.62 22.52 2241 21.36 21.28
15.02 23.33 23.30 22.29 22.67 22.58 22.26 2217 22.06 20.78
15.03 23.26 23.24 23.12 23.69 23.52 2343 23.36 23.24 23.10
15.04 23.12 23.10 23.06 23.59 23.43 2331 23.19 22.86 22.68
15.05 22.98 22.96 22.87 23.62 23.49 23.35 23.26 23.12 23.04
15.06 22.85 22.83 22.63 22.76 22.65 2242 22.39 22.25 22.13
15.07 22.77 22.75 22.62 22.62 22.46 22.33 22.28 22.15 22.06
15.08 22.62 22.60 22.46 22.65 22.58 2243 22.38 22.20 22.11
15.09 22.59 22.56 22.43 22.58 2243 2231 22.16 22.05 21.59
15.10 2243 22.40 22.35 22.42 22.36 22.10 21.59 21.46 21.30
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Table 4 Statistical table of experimental components

<+ B840 E4n

LEEAE/% 95.18+0.02 95.2620.03
LB Z/% 0.0023+0.0003 0.003420.0002
FLEREZ /% 0.0028+0.0001 0.0041+0.0003
TE#CEAE/%  0.0025+0.0002 0.0038+0.0002
LECEAF/%  0.0021+0.0001 0.0031+0.0003
MR B 1% 0.0004+0.0001 0.0002+0.0001
TEAEI% 0.0010+0.0001 0.0007+0.0001
FTESE% 0.00040.0001 0.0002:0.0001
AZBEEZ/% 0.0025+0.0002 0.0003+0.0001
23-T=B4%/%  0.0040+0.0002 0.0012+0.0001
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Table 5 Error rate comparison results

KIRRIKIR *t BARIR £ &% KIGLAIR E Z (%

5 0.21 4.46

10 0.26 5.89

15 -0.45 5.69

20 0.32 -4.92

25 -0.24 -8.56

30 -0.33 7.23

35 0.27 6.41
40 -0.35 -8.44
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Fig.5 Comparison of temperature control accuracy in liquor
fermentation process
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Fig.6 Comparison of liquor product quality scores
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