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Establishment and detection of moisture prediction model of

key processes of cigarette cutting process
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Abstract; Taking the loosening and conditioning process, feeding
moisture returning process, hot air moistening process and the
whole silk making process as the research objects, the artificial
neural network and multiple regression modeling method were
used to investigate the influence of different modeling methods on
the moisture prediction accuracy of each process. moreover, the
predicted results were tested experimentally. The experimental
results showed that the mean of the absolute value of the predic-
tion error was 0.24% for the loose moisture returning process
with multiple regression modeling method. The mean of the abso-

lute value of the prediction error was 0.20% for feeding moisture

EEBN AR L REK G AR A A m g AR,
20

BEMEE X987 B kK NG A R34\ TR
ifi A+, E-mail:42831468(@ qq.com

I 75 B #9:2020-06-08

returning process with artificial neural network method. The
mean of the absolute value of the prediction error was 0.10% for
hot air moistening process with artificial neural network method.
The mean of the absolute value of the prediction error was 0.05%
for all the silk making process with artificial neural network
method. The model computing system was developed based on
C# language, with the use of SQLSERVER database for data
storage. The developed model operation system had strong ability
of data analysis and production prediction, which could be used to
predict the moisture content of each key process in cigarette silk
making process.

Keywords: cigarette; silk making process; multiple regression

model; artificial neural network model
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Table 3 Factor coefficients of hot-winding conditioning
cylinder
- E 3 Tl I i ’r}T\”‘/Eftf? T b
B o o A R # Beta
HE 0.566 0.054 10.423 0.000
11 —0.005 0.004 —0.122 —1.256 0.212
X2 0.236 0.072 0.388 3.289 0.001
T 0.020 0.006 0.398 3.367 0.001
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Table 4 Factor coefficients of thin plate dryer
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Table 1 Factor coefficients of ordering cylinder
- Jebr At R B b AL 7R T B
B PRuEfiR B Beta
wH —0.922 0.077 —11.956  0.000
T 2.802 0.159 0.636 17.599 0.000
x3 0.351 0.024 0.603 14.598 0.000
Xy —0.024 0.021 —0.047 —1.164 0.248
xs 0.003 0.005 0.022 0.603 0.548
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Table 2 Factor coefficients of casing cylinder
- Etr it R A ?f/l‘\"‘{ﬁﬂ’,f? T g
B s YA % # Beta
B 0.492 0.044 11.113 0.000
X6 —0.001 0.004 —0.014 —0.195 0.846
x7 0.471 0.063 0.628 7.445 0.000
X —0.009 0.003 —0.220 —2.785 0.007
X 10 —0.009 0.014 —0.041 —0.616 0.540

o 4&%‘(&1&4/%%& bRtk & -
B FRUERE R 2 Beta
WH 0.583 0.044 13.210  0.000
x 0.306 0.103 0.512 2.960  0.004
x3 0.037 0.016 0.469 2.311  0.023
x4 0.001 0.009 0.011 0.089  0.929
x5 0.002 0.002 0.092 0.871  0.386
xs 0.002 0.003 0.072 0.676  0.501
x7  —0.065 0.070 —0.180  —0.931  0.355
xo 0.004 0.003 0.215 1.478  0.143
10 0.000 0.011 —0.002  —0.024  0.981
xn  —0.001 0.001 —0.097  —0.968  0.336
1 0.006 0.038 0.028 0.145  0.885
T 0.004 0.003 0.216 1.363  0.176
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Table 5 Structure information of neural network in

ordering cylinder
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Table 9 Structure information of neural network in hot-

winding conditioning cylinder
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Table 6 Importance of each factor
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Table 7 Structure information of neural network

in casing cylinder
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Table 10 Importance of each factor
A% HEEME (1) A% (1)
X 14 0.244 2 X1 0.336 5
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Table 11 Structure information of moisture neural net-
work at the entrance of thin plate dryer
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Table 12 Importance of each factor
H= I H & (3 HeP)
x 0.046 9 X0 0.076 9
X3 0.057 9 X2 0.081 4
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Table 13 Process model prediction accuracy
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Figure 2 Compared the predicted value with the actual displayed value
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Figure 4 Schematic diagram of prediction system
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