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Tobacco silk processing parameters
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Table 2 Results of comparative analysis of detected

and predicted values of tobacco quality control indicators

G S e e s W,

52079 1 8234 830l 0.8  2.35
2 84.62 8325 162  2.51

— 1 2,17 211 2.76  2.36
2 2.01  1.94  3.48  2.66

75 (f/ 1 4.09 3.90 4.65 2.51
(em'+g™) 2 3.97 3.8  3.53  2.47
Y 1 30,08 20.73 1.16  2.09
toifE2E/mg 2 28.46  29.25 2.78  2.33
W % [ 1 56.01 5516 1.50  2.37
tifEZ/Pa 2 5610 55.28 1.29  2.45
co Bk, 1 13.79  13.68 0.80  2.04
(mg-3Z7") 2 14.05 13.79 1.85 2.15
e A 12.56  12.20 2.87 2.3l
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e 1.45  1.51 4.14 2.54
(mg-37") 2 .51 1.55 2,65 2.29
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Table 3 Design table of orthogonal test parameters

RS A/C B/C C/% E/C F/°C G/ubar

D/
(kg-h™)

1 54 54  19.0 280 127 106 -8
2 54 59  20.0 480 131 112 -16
3 54 64 21.0 680 135 118 -24
4 59 54 19.0 480 131 118 -24
5 59 59  20.0 680 135 106 -8
6 59 64 21.0 280 127 112 -16
7 64 54 20.0 280 135 112 -24
8 64 59  21.0 480 127 118 -8
9 64 64 19.0 680 131 106 -16
10 54 54  21.0 680 131 112 -8
11 54 59  19.0 280 135 118 -16
12 54 64  20.0 480 127 106  -24
13 59 54 20.0 680 127 118 -16
14 59 59  21.0 280 131 106 -24
15 59 64 19.0 480 135 112 -8
16 64 54  21.0 480 135 106  -16
17 64 59  19.0 680 127 112 -24
18 64 64  20.0 280 131 118 -8
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Fig. 2 Changes in physical properties of tobacco silk under different processing parameters
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Table 4  Intuitive analysis of the effect of silk-making processing
parameters on the physical properties of tobacco silk
S 22 ) PRSP bR A B C D E F G
K, 81.79 82.59 82. 80 82.05 82.79 81.52 82.93
K, 82.97 82.31 81.99 81.83 82.23 82. 89 82.71
K
oo % 3 81. 66 81. 88 81.72 82.94 81. 66 82.56 82.05
R 1.37 0.92 1. 11 1. 14 1.20 1.29 1.51
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K, 1. 11 1.30 1.21 1. 19 1. 16 1.12 1.29
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Fig. 3 Changes in physical properties of cigarettes under different treatments
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Table 5 Intuitive analysis of the effect of silk-making processing
parameters on the physical properties of cigarettes
AR B it A B c D E F G
K, 27.8 23.6 23.7 26. 8 27.7 28.9 24.5
K, 21.3 25.5 21.9 25.4 22.2 22.2 25.9
K 29.7 27.4 24.5 22.6 24.6 26.9 27.5
Jig= ¢ NI ’
AR R 8.4 3.8 2.6 4.2 5.5 6.7 3.0
SR 1 5 7 4 3 2 6
pP 0.020 2 0.141 2 0.354 3 0.134 5 0.0715 0.039 7 0.295 2
K, 50.6 45.7 49.0 51.1 52.4 51.8 47.7
K, 42.5 49.2 45.8 49.4 45.4 45.6 50.7
K 52.2 50. 4 50.5 50.2 50.2 51.2 51.0
i S B X
el s R 9.5 3.9 4.2 5.1 7.0 7.7 3.7
S HET 1 5 7 4 3 2 6
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Fig. 4 Changes of chemical components of cigarettes under different processing parameters
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Table 6 Intuitive analysis of the effect of silk-making processing
parameters on the chemical composition of cigarettes
B SN A B C D E F G
K, 12.99 13. 56 13.99 14. 14 14. 31 14.51 14. 06
K, 12.52 14. 00 13.62 13.78 12.96 12.99 14.27
O BBt K, 14.21 14. 35 14.26 13.26 13. 80 13.28 14.77
R 1.69 0.79 0.64 0.88 1.35 1.52 0.71
s HE R 1 5 7 4 3 2 6
p 0.014 6 0.153 1 0.300 7 0.1192 0.042 9 0.030 4 0.2239
K, 13.05 12.94 13. 04 13.24 12. 86 12.77 12. 28
K, 12.99 13.42 12.72 13.09 10. 90 12.25 12. 86
P K, 13.03 13.22 13. 11 11. 87 11.57 13.08 12.53
SRR R 0. 06 0.48 0.29 1.37 1. 96 0.83 0.58
ST 6 5 7 2 1 3 4
P 0.883 4 0.610 7 0.787 8 0.107 8 0.029 3 0.198 7 0.527 3
K, 1.40 1.40 1.40 1.45 1. 47 1.39 1.34
K, 1.38 1.45 1.37 1.35 1.28 1.42 1.45
. K, 1. 41 1. 41 1. 44 1.31 1.33 1.33 1.39
AR it R 0.03 0.05 0.07 0. 14 0.19 0.09 0. 11
SRR 7 6 5 2 1 4 3
P 0.891 7 0.772 7 0.620 7 0.097 7 0.0379 0.396 7 0.4010
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Table 7 Comparison results of cigarette quality before and after optimization
s T s N HEEME RSRE O MCWRE CO R/ SRR MABR I/
ALl E11R/4 B %o WAL % (em’-g™")  FpifEXE/mg FrifE/ Pa (mg-3Z™")  (mg-%™") (mg-Z™")
s 1 83.82 2.05 3.93 30. 19 56 13. 84 12.37 1.45
AL
2 84. 31 1.94 4.07 32.44 54 14. 07 13. 09 1.39
. 1 89. 94 1.20 4.55 23.48 51 11. 68 11. 12 1.12
bhtLsE 2 91.04 1.31 4.71 24.71 51 11.34 11.98 1.20
. 1 90. 15 1.17 4. 67 23.50 52 11.50 11.35 1.17
BPNN Fitifl]
2 91. 66 1.19 4.82 24.28 51 11.53 11. 66 1.15
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Research on optimization of tobacco silk processing

parameters based on BP neural network

FU Yongmin,FAN Lei, LI Changjin, WU Qinghua
Xuchang Cigarette Factory,Henan China Tobacco Industry Co.,Ltd. ,Xuchang 461000, China

Abstract; In order to improve the quality of tobacco silk, the processing parameters of tobacco silk were optimized
by using BP Neural Network (BPNN) , taking the physical properties of tobacco silk, the physical properties of cig-
arettes and the chemical composition of cigarettes as quality control indicators. The BPNN optimization results were
compared with the orthogonal test results, and the optimized parameters were verified. The results showed that the
prediction results of the established BPNN model had high reliability and accuracy, and the optimal silk-making
processing parameters combination predicted by BPNN was unique and accurate. There were differences in the
parameter settings of steam flow and hot air temperature for the optimal combination of tobacco silk-making process
parameters obtained by the orthogonal test method. After the parameters of the tobacco silk-making processing
parameters were optimized, the whole cut rate and filling value of tobacco silk had been improved, the broken cut
rate had been reduced, the standard deviation of single cigarette weight and cigarette suction resistance had
decreased, and the CO, tar, and nicotine releases had been reduced, and the overall optimization effect was obvi-
ous. BPNN accurately predicted the optimal parameters of tobacco silkmaking, which avoided misjudgment,
improved processing efficiency, and reduced time cost and resource waste.

Key words : tobacco silk ;quality control ; BP neural network ;orthogonal test; physical properties of tobacco silk

(FTAERAF: R BEF)

AT B 2% 4 7 = W]

ARICF AR E R, 5 7 B SR R G, 4R M, ERZBHECEAR I T &, 1WA M
MR ERHE IS SCEL, TR B, CA, EBSCOhost, Ulrichs, FSTA £ 75 H: 2 90 5088 e 7
DA T R I BT A5 B B AR RS AT 2 5, A ICEEVEAUT H 9% 5 A T e
— I AT, VEF AR SCEE R R 04T M BN [R) B3RP Bk A A



