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Abstract

In the process of cigarette silk making, air flow silk and stem silk are essential fillers in cigarette
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formulations. Air drying equipment, as an important process point in the process of silk processing,
mainly uses high temperature air to carry out high strength treatment on the leaf silk after mois-
ture return, effectively reduce the tar content of cigarettes, and make the tobacco can have a bet-
ter expansion effect and green gas removal effect. The characteristics of the whole air drying wire
are: High temperature of the process gas, rapid transfer of heat to the material, short drying time,
instant dehydration and expansion, and obvious expansion effect. Therefore, the ability to better
control the drying outlet moisture has a decisive role in the whole process of silk making. In the
process of wire making and air drying in a cigarette factory, in order to satisfy the moisture at the
cold bed outlet of air drying, the control stability of the moisture value at the wire drying outlet
and the prediction of the moisture value at the wire drying outlet are particularly important. In
this paper, the establishment of the prediction model of air drying outlet moisture value based on
machine learning is used to provide accurate prediction of the moisture at the production process.
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Table 1. Statistics on CPK qualification of flavored export moisture
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6.2 13.90% 13.50% 0.40% RAH
6.6 13.60% 14.00% -0.40% R K
7.10 13.80% 13.70% 0.10% ok
7.12 13.60% 13.90% -0.30% A K
7.13 13.50% 13.90% -0.40% RA K
7.19 13.80% 13.50% 0.30% L%
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Figure 1. KNN algorithm analysis results
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Figure 2. ACO optimized LightGBM regression analysis results
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Figure 3. ACO optimization Catboost regression analysis results
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Figure 4. ACO optimization random forest regression analysis results
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Figure 5. RNN based on time series prediction value and real value comparison chart
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Table 2. Summary of research results
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ACO ftft LightGBM [&]1 0.0256 0.0012 0.9593 0.9587
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RNN B 7 Fa il 0.180 0.05435 0.9929 0.9912
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Table 3. Comparison between the moisture value predicted by different models and the actual moisture content at the dryer outlet
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ik Schr WM Shs BUM skBR W SehR BUM skBR W SehR B
RNN 13.157 14.184 14230 15.032 14.484 15.069 14.338 14970 15.653 15.792 14.155 15.133
ACO flitk
LightGBM 14.156 14.253 14975 15.012 14.718 14.827 14567 14521 15.813 15.754 14.392 14.413
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Catboost 13.484 13.763 14.463 14573 14.816 14.826 14.567 14521 15.812 15.754 14.392 14.413
FENLARAR  13.484 13561 14.463 14550 14.718 14.852 14.641 15010 15.813 15.770 14.392 14.477
Table 4. Deviation of moisture content at airflow drying wire outlet of different model stem lines in September
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