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Tab.1 Data distribution and scoring scale method of concentration-strength ratio index
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Tab.2 The gauge of R.I.
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Tab.3 The scoring criteria
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Tab.4 The formula function categories
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Tab.5 Kruskal-Wallis test of tobacco quality indexes

R A% sig. 4
1 AR o A FEAR R LSS _EARTR 0.000 E{EE Y30
2 AR o A AEAR RIS _EARTR 0.000 C{EE Y (30
3 R E 1o AT AR TR LS EAR T 0.000 a4 5 A
4 AR I3 A EARR PSSR ) L AR IR 0.000 E(EEN 537
5 MRFEEE ARSI AR 0.000 E{EE Y30
6 FRFEEE BRI 0.000 a4 5 A
7 5] ¥ o A FEAR R LSS0 _EARTR 0.000 E{EE Y30
8 Sl o A E AR IS _EARTR 0.000 E{EE Y30
9 TRk 1o A AR RS2 EAR T 0.000 a4 5 A
10 AR I3 A EARR PSSR ) L AR IR 0.000 EEEN 37
11 TAIREE BRI 0.000 E{EE Y (30
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Tab.6 Quality requirements (J;;) for sample characteristics in different categories

f& a1 o 2 251 3 Z5 4 o 5 %l 6 ol 7 2 8 a9 ZKHl10
HAA =33 =3.0 =25 =3.1 =26 =28 =3.0 =26 =24 =23
HRE =3.1 =209 =24 =3.1 =27 =27 =3.0 =26 =23 =23
#& R M =3.1 =3.0 =25 =32 =3.0 =29 =3.0 =3.0 =26 =24
* = =33 =3.1 =3.0 >33 =209 =3.1 =3.0 =28 =209 =3.0
SHIRFE =32 =30 =26 =29 =25 =27 =28 =23 =26 =24
FRFERE =32 =3.0 =26 =3.0 =25 =27 =238 =23 =26 =24
(53] ) Jek =32 =3.0 =26 =29 =25 =27 =28 =23 =26 =24
S =28 =26 =24 =26 =23 =24 =26 =25 =23 =23
TRk =238 =26 =24 =26 =23 =24 =26 =25 =23 =23
NS =33 =3.0 =27 =3.0 =25 =3.0 =28 =25 =26 =26
TSR =3.0 =209 =25 =33 =33 >3.1 =3.0 =33 =26 =25
wEhtt =3.0 =30 =3.0 =40 =30 =30 =3.0 =30 =30 =3.0
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Tab.7 Characteristic index weight (Z;)) and consistency test of each formula function category

& ¥ Fall o FEalz EH3 o a4 FEs o FKale  FKm7 1 8 09 5 10
F5 R 0.108 0.060 0.063 0.116 0.070 0.066 0.159 0.077 0.071 0.050
HHE 0.108 0.060 0.063 0.116 0.070 0.037 0.159 0.077 0.071 0.050
7R 0.069 0.060 0.063 0.116 0.112 0.037 0.098 0.108 0.071 0.050
r K 0.108 0.107 0.117 0.116 0.112 0.104 0.098 0.077 0.071 0.098
AR RE 0.108 0.107 0.085 0.074 0.040 0.104 0.051 0.037 0.112 0.071
TR 0.108 0.107 0.085 0.074 0.040 0.104 0.051 0.037 0.112 0.071
T3] ] % 0.069 0.107 0.085 0.074 0.040 0.104 0.051 0.037 0.112 0.071
FEE 0.069 0.107 0.117 0.074 0.112 0.104 0.032 0.056 0.112 0.158
TRk 0.069 0.060 0.117 0.074 0.112 0.104 0.032 0.056 0.112 0.158
& OBk 0.108 0.107 0.117 0.074 0.070 0.104 0.071 0.056 0.071 0.158
AR 0.040 0.060 0.044 0.045 0.112 0.066 0.098 0.191 0.042 0.032
R 0.040 0.060 0.044 0.045 0.112 0.066 0.098 0.191 0.042 0.032
R RFHIEAR 12.027 12,000  12.025 12205 12278  12.028 12284 12.027 12.031 12.024

CL 0.0025 0 0.0022  0.0186  0.0253  0.0026  0.0258  0.00251  0.00282  0.00220
CR. 0.0016 0 0.0015  0.0122  0.0166  0.0017  0.0169  0.00165  0.00186  0.00144
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Tab.8 The application evaluation weight (S;) of the characteristic indexes of each formula function category

EERED 51 0 2 2 3 % 4 FAS F 6 F 7 0 8 e 3510
FEA 3.263 1.984 2.535 3.756 2.677 2.363 5.302 2.964 2.966 2.190
TRE 3.474 2.053 2.641 3.756 2.587 1.368 5.302 2.964 3.095 2.190
ERME 2212 1.984 2.535 3.639 3.725 1.290 3.276 3.608 2.738 2.099
X K 3.263 3.456 3.884 3.529 3.854 3.349 3.276 2.753 2.455 3.265
YHIFE 3.365 3.571 3.268 2.552 1.609 3.845 1.819 1.613 4303 2.945
TR 3.365 3.571 3.268 2.467 1.609 3.845 1.819 1.613 4303 2.945
[53] 31 [ 2.143 3.571 3.268 2.552 1.609 3.845 1.819 1.613 4303 2.945
S 2.449 4.121 4.855 2.847 4.859 4.325 1.243 2.230 4.865 6.888
T % 2.449 2.289 4.855 2.847 4.859 4325 1.243 2.230 4.865 6.888
L 3.263 3.571 4316 2.467 2.784 3.460 2.549 2.230 2.738 6.093
TSR E 1.326 2.053 1.777 1.366 3.386 2.135 3.276 5.788 1.628 1.273
Wtk 1.326 1.984 1.481 1.127 3.725 2.206 3.276 6.367 1.411 1.061
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Tab.9 Ranking of importance, division of importance groups and required quantity for different formula function categories

e 77 Dh e EEREHF HEE M S ok $a/ i
Zo 1 1 =30
%5 4 2 X =45
2 7 3 =50
290 5 4 N 12-15
90 8 5 23-30
F9 2 6 5-10
Z5 6 7 P 3-5
5 9 8 17-25
2 3 9 T 2.4
55 10 10 3-6
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Tab.10 Tobacco raw material allocation for Category One

HEME EHTEME

&R

S e T 454 4 5 m H(=624) sy W53 &4
S 1-1 108.86 100
S 1-2 108.60 100
4 1-3 107.51 100
14 107.45 100
SR 1-5 107.20 100
ZE1-6 106.86 100
S 1-7 106.46 100
ferey
égii o 0B AERERBIRE K | R RRTR
X Zo 1 2 1-10 104.49 100
S 1-11 104.27 100
S5 1-12 101.95 100
0 1-13 101.44 100
% 1-14 101.03 100
S5 1-15 100.86 100
% 1-16 100.84 100
& 1-17 99.22 84.62
% 1-18 97.43 84.62 00 1 AN TE A ROk} FA0 1 BANTE A R
% 1-19 97.24 84.62
L% 6-1 104.19 115.84 100 KA1 BE R
#5 6 & 6-2 101.76 112.29 100 ]
EE 6-3 101.01 113.97 100 F 1 BIBhA 1 SR
%9 6-4 100.77 113.31 100
g 2-1 105.10 111.73 100
& 22 104.78 111.53 100
sty o
P esizs 1m0 w57 100 S 1 RIS
; S 2-5 103.02 109.71 100
A 2 L2 2-6 102.33 108.98 100
= ) )
ferey
AN mE s
e o ' ' S 1 B A R
& 2-9 101.52 108.01 100
&=4% 2-10 100.56 107.32 100
4 4-1 106.76 110.25 100
& 4-2 106.84 110.08 100
N 4-3 105.28 108.57 100
ferey
x o QRN mmowa
& 4-6 100.68 104.43 100
% 47 100.48 103.60 100
L 4-8 100.31 103.46 100
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Tab.11 Tobacco raw material allocation for Category Four
- & M E & e ¥ , , ;
EEMAH BN AR : G PR e BAH K
H, H{(i=6,2,5,7,1) SY
L2 4-9 102.66 84.62
225 4-10 100.94 84.62
4 4-11 101.28 84.62 K 4 1 K 4 11
2 4-12 101.07 84.62 HLAMH ORI OB Henh O P J5URE
2% 4-13 100.81 84.62
X 4 L5 4-14 102.55 84.62
L 4-15 98.63 69.23
L% 4-16 98.22 69.23 S 4 i S 4
K5 4 29 4
o 417 96.76 61.54 - i )
o A A I R
2% 4-18 97.30 61.54
S29% 4-19 94.00 53.85
&4 6-5 100.27 109.64 84.62
. 9% 6-6 100.05 107.50 84.62
K06 e
P 9% 6-7 100.07 108.60 84.62
5 6-8 100.20 107.80 84.62 K 4 1 K 4 11
. S0 2-11 102.04 104.15 84.62 AP R FEAH LR A
el 2 .
S 2-12 100.59 105.79 84.62
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Tab.12 Formulation module design for threshing and redrying of tobacco raw materials in 2020
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Exploration of dynamic equilibrium prediction and distribution method of tobacco raw materials
based on formula function

TIAN Zhen, XU Qiang, MIAO Chenlin, SUN Jinhao, LI Shaopeng, HE Hongmei, XU Ruyan, HU Zongyu"

Technology Center, China Tobacco Jiangsu Industrial Co., Ltd., Nanjing 210019, China

Abstract: [Objective] This study aims to alleviate the structural contradiction of tobacco raw material supply caused by the rapid growth
of new cigarette scale and to realize the dynamic equilibrium of timely deployment, timely optimization, timely satisfaction of tobacco raw
materials. [Methods]The flue-cured tobacco leaves purchased from China Tobacco Jiangsu Industrial Co., Ltd. were used as the research
material. This paper constructed a formula function prediction model by using Support Vector Machine (SVM) and Radial Basis Function
(RBF), established the applicability evaluation method of tobacco leaf by using Analytic Hierarchy Process (AHP), and then identified the
basic support materials and dynamic equilibrium materials for the different formula function categories. [Results] Ten formula function
categories of cigarettes produced in Jiangsu were determined, and the applicability score and applicability index of tobacco raw materials
were calculated with 12 characteristic indexes (aroma quality, aroma quantity, smoke concentration, the ratio of concentration to strength,
etc.). Further, according to the formula function category, the allocation of allocated tobacco leaves in 2020 was completed, and 100
formulation modules for threshing and redrying were designed. [Conclusion] In this study, a dynamic equilibrium prediction and
distribution method of tobacco raw materials based on formula function was established. This method can effectively guide the formulation
module design for tobacco raw materials in a certain functional category or tobacco raw materials of the same brand but in different
functional categories.

Keywords: tobacco raw material; dynamic equilibrium; formula function; quality index
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