174

FOOD& MACHINERY

DOI:10.13652/j.issn.1003-5788.2021.12.029

BIEBE 128 BE 2428 | 2021 £ 12 A | RSV

ETRMAGHNNITHE R L
A R MR 3

Study on tobacco leaf availability during threshing and redrying process

based on optimal combination weighting
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Abstract: Objective: In order to further improve the reliability
and scientificity of tobacco usability evaluation results in
threshing and re-drying process, and to enhance the value of to-

bacco purchased by cigarette enterprises. Methods: An optimal
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combination weighting method based on moment estimation
theory was proposed to evaluate the availability of chemical com-
ponents in tobacco leaves. First, based on the subjective and ob-
jective weights, with the objective of minimizing the deviation be-
tween the combined weights and the subjective weight, the rela-
tive importance coefficient of the subjective weights and objective
weight was solved to determine the optimal combined weights of
chemical indexes. Second, combined with the membership func-
tion, the chemical composition index of the tobacco leaves was
used as the data set to calculate the availability value of the chem-
ical composition of the tobacco leaves. Furthermore. the usability
of tobacco leaves during threshing and re-drying process was eval-
uated. Finally, the finished tobacco leaves from the Qilin re-
drying plant was taking as the object of analysis. Results: This
method can fully consider subjective and objective factors,
making the weighting results and evaluation results more consist-
ent with the actual situation. Conclusion: The combination of
weighting by moment estimation theory can make a more reason-
able and scientific evaluation of tobacco leaf usability during
threshing and redrying process.

Keywords: threshing and re-drying; moment estimation theory;
tobacco availability; optimal combination weighting; membership

function

AR TP A i Rl A I 5 X Tl A ol Y 4
i SR BRI AL T BE S N (S A5 A8 v A B B LR AT [7] I s 9
T ) Wil ) S 8 5K T A2 A 5 00 SR 2 X v B A



&M | Vol.37, No.12

M — 2 . IR R R I 3R B IE T — i
RIS R AR F e NS 34 4 S PR e DS R = A
TSR

FII 505 A Sy 3 e AR - o AR R A0 A ol B 56 B A
M o 38 3 Tl 53 G AN EE T 3T 19 75 2R AT 4 A AR L B
T 1L 2 T o A A DO R AR OR L R B T A e
L PR ™ i AR L PR R R T R B 3R R,
WFSEFT 52 45 3o 78 X A0 - AT PR 2 e HL A R B S
SCo FT 520 ol 8 A o A G AR AR O B A U
B AL A A R R G R T 4 A
HA A2 8 20 4 AL BRI o A A [ 5 A AT JRRCR o
AR OIE AR A AR 2 A A EE X i B T
MYEFEAT PN BB . AT, EE R ER 2
BLE T TR R G W AR AT 1 X A 4
FRACE AT 3 BE - X 26 U5 vk B TR L K 2 0 8 WLAL
i B B — 3 DU 2L A A 2 LA B AR R 42 5
TEP SRS R A1 T VESIE AR 4 A ek A A — Ak
W 328 U JE AT 20 4% O X 9 0 T TP AT A (B %
iR — R R AR AL WA 2 B TR AR B 2
A3 TC LR 50 1R B 5 U R G L L
BURATEO 45 R 5 S P 2 B R, SR, T X A it AT
PEVFN 5 R0 HLA% 18 b 2 TR 8 22 ) K Y S PR L
An ) A g — AN BN B RE A A RGT A 5 R 2 H T )
s B R B [ AL

HELA T PR IER A FTRE AR RAG T B A A
SR W B 2 B9 T AT AR B e SRR ST 0
WA B A S AR L 700 R i 22 B /N DL . SR A B
4R A 00 S T AN R A P B P R A WA
O TR L Ao . TLSCAT B T T AL T R
(1) 2L A RASARE A D 3 o D PH Gl 51 7 e O s 1 il L
G395 R A8 G T BE LR 5 i I B O B0 A S S 0
REDTRE UM E A v > R B RS B RS EUAT T 4548
VAR B UORE 2 7 2 N T 80 08 T A A v 9 4

SCEE UL B TR AN TR ) B I A B AT v
FAT 2 i B T PR, FIEA AN E S £
AT i 2 L LA B AU S R LR A I 2 B
/NG BB SR ik 5 B B 0 AL A A 5 G SRR R R BN
PEAE PR AR T b f 00 2 AR 5 SRR (B A 3 0
F] A B (CCUD , I DL IgE & 05 T~ 4T - 52 4% i it J0A et
PR 53 BT X G o B 1 S A T B8 10 0% O 4 A IRAS O 1
5 Al 32 2 WA 5 % 30 AT X BG40 AT+ LA E S B 4R
JiE R B A S A R A T A 4R S — R
FE BT
O R S ESDIRTS
L1 MM

e Bh LB A2 T 2018 AE HE R 5 3T 0 B & T

ZHEF - ETRAAABNNTHEEIREAM T AEHRR

P4y )5 9 R B CIF(BO1) . KB CIF(C02), KB CIF
(C03) RFE C2F(BO1) A HE C2F(C02) g1l C2F(C03) |
KI C3F(BO1) ., KH C3F(C02), K C3F(C03),
C3F(C03) . & 5 C2FK(C03) , R C1L(B0o1), k¥ CIL
(CO2) FIAFE CIL(CO3) 14 FhoER,
1.2 UEHIHHERELNTE

R JBUIBE 52 6 T M I 5 R B R SO SR 1R
B W R R R AL BI 6 Bl Ak A e A MR BCR A OG
BE WK (GB/T 23225-—2008) , il F17 M . 2 5
SR W8 A BT W A (YC/T 159—2002, YC/T 161—
2002, YC/T 217—2007,.YC/T 162-—2011), 3 i 54 ¥4 o
L VU LRI S EE . 45 S5 ROHE I e TR T L 481 E AT TG
FIE 5 28 i B DA 48 1 B B 20 4 Bl B — A B
A R 50 A4S 5w AR A X B AR A R AT AR 2 B A3
A AE i e B B IF AT AT .
1.3 EFEMITELENEMAS WA AETEHR

ik
1.3.1 B—FREMWMAGE  RJUERIEE M2 WP ik
HEAT T LI AL A e Fl CRITIC B #4720 W0 AL, I8¢
4 B — R 3 3 o A T B S AT 2 A TRAL .
1.3.2 SEANIFIR A A TRAL @ p B 3 WAL X 48
B AT AL, 15 21 45 9T 48 A 25 WAL 3 4E

W, =Hou | 1<s<p 1 <<d < [}, (D

,

ngzw\d =l,wu =0, (2)

VI I — 5 TR g — p FI DL R 4
FE AR HEAT AL L 45 2 2 WAL T4 -
W, ={ww | pFH1<b<qg,1<d< [}, (3)

f
V/J’ Zu)/”/ - lyw[ul > Og (4)

XN TEN AR 20 (d = 1,2,, /) H ¢ MRE
FEAR T FHRIRHAANE 0. (d = 1,2, ) 5EEMU
WE PR 2ZR N B AR, 1A, BT EWALE 5 % WAL
BN EEREAR, K EFWEERE SN o« M
BU . Ny A [ A AL AR

rmnF@u>::a§j<wdfaM>ﬂ+p§i (i — ww)’

b=p+

,
ste Dqws =1 0wy < lod = 1,2,0 f

(5)

q MREAK B PSS B B 3 4 A5 B a9 3L AR L

AR 20 (d = 1.2, ) W EMNE S 0, MK
AL 53 5 s B EEAA

P
§ W s5d

s=1

q
E W pd

b=p+1

E(ww) =
@ q—p

sE(ww) =

(6)

1<d < f,

175



176

F % Bz DEVELOPMENT &. APPLICATION

AR O 20 (d = 1,2,
ENEER au M By -

o E(a),\d) o E(wml)

T Em) T ECon) P T ECow) + Elon)
d=1,2,,f, D

FE D T B A 48 b5 B9 3 00 F0 2% 00 A = (%) & 2
FRE EEXT 248 bR P SR B v 0 PR A8 AR v DU LR

2 ) B AN WAL

MBA AR P 4 BIUHL fF ASREAS AR A T ELe 19 3 .
f
Ehz Z%d Z&
a= - = - [ 3B = 7 =
Za(, + ;m ‘ ;a(, + ;ﬁd
,
- (8

X FEEANES 20 (d = 1.2,
i R R X GO R
{mmF = {F(wl),F(wz)s"'

) s Flap) /N

JFlwp))
I °
site Dws =1 0w, <1 d=1.2,.f
d=1

9
X (O SR Ak SR BURE BUR R AR A D5 3 6 2 B A
e DU T e AL Dy B AR A (e AL AR TR

minF = Z Z(a)/ w1)+2ﬁ2 (wd a)/1>

d=1 b=ptl

s.t. 2 wi=1 0<w,<1l d=1,2,,f
a=

(10)

EANFEAR KM 0 < w, < 1,357 Lagrange REL,

A LA I H AT
[
ZE E(wa*w;)‘FZﬁZ(wd*w/d)Jr

d=1 b=p+l
S
q/l(Ewd 71) o
d=1

Wi wa KA TG

an

J

y—zaZm, 0128 (s ) - ah = 0>
Jwq b=p+1
zaZmengw,,—

b=p+1

2q
S
AR RS D wa = 18 5E TEN A8 AR A SR AR 414
AL

12

ade JrﬁEwu

b=p+1

wd -

Z(azwa-FﬁEw//)
7 = ! e (13)
q

q

B 2428 | 2021 £ 12 A | _RéS5YUM

1.3.3 SRJB B RBU B0 E RO S N A B B
AR bR Y SR Jm B AR A 48 AR R e B A A Sl 0.1~
1.0, DAV BRI A M2 e o R SR B B ok 2K A 4
LKI(P) 5 SHL, i FREA N

0.1 x»<x,30>a,
0.9Cx — x1)
#Jro.l T < ax < T3
i (x3 —
f(x) = , (14)
1.0 a3y <o <>y
0.9Cx — x4
l.O—M Ty < x <
(xy —2y)
0.1 x> a,
0.9Cx — x1)
fla) == 8001 < a < a, . (15)
(1‘2*1’1)
1.0 = < x4
A
Bl AL

AT 2 )R 3 45 B B9 R i FE L
FHE RAUE T IR R E R,

56 0 N 1 O 1N 3 TN RN N G e
TR 3 DX 0 I JXUAR R € AN TR TR T i b 40 R (E
FEAE 22 5 SO AR BB S 08 ) % P R R HOR SCAF IF
2 7% W M o ik 1 B A% A 2 o B A
3.4 b2y rl IPERR EOTHE RIESE &

XXz T3

BRI

THREAG T H G 21 G WA &5 R Al 15 A AL 2 R a3 R
R EL
f
CCUT = D) f () X wea » (16)
EWp

St swa — 5 ¢ DRERWEE d ADFE bR 108
.

AL BB 0< /() <10, <1, H D wu = 1.
d=1

3 R PR B M 43 5 AR ALK D

Hy U 38 3ok AR A T IR fe P A A TR SRR B o RO
ER ARy o ey s T DA FR G = QR = Wi A i i L T
PEPE AL AN 1 s
2 RS0
2.1 JERHEMEBRERNEIR ST S0

Hi 2% 2 AT, AT i 5 0 BN R e A R R AT
Lo B G b S R ERE B RO L O R L (R
o B AR . SO I SR UM B LG AR o e 25 R K,
oAt A% 8 A7 #R AL T AR AKOF o B 45 48 AR A8 5 R B0k
BT R A T AR e AR e R H

F1 HEHATRAEER
Table 1 Tobacco leaf availability grade
=0.9 0.9~0.8 0.8~0.6 0.6~0.4 <0.4
T  DTHRUH MERESF NRHD VRGEGD




&M | Vol.37, No.12

W E R
[ VEA I b B A |
SETF AT -
AL R E JRBETS
v v
HE &R b N o
Pl LT W E SR T PR AL
v v
A AR W 4 T4
q-pFh & WAL TR bR AME
) v
TR A PRI AR bR
A AN St I JE A
]

v
| S AR IRAT B |

[P A2 A T YE(, RO AR
BT 4R AE T 22 6 04 SR AR 28 AT AURA o
TR b A R A

Evaluation model of tobacco leafl usability based

A1

Figure 1
on moment estimation theory with optimal

combination weights

TR AE S R B 2,71 % 6 R B R bR EE R (504 L
.

22 ETEMTERNSERAANENRENTHETE
2,21 BR—IRAGARE fHE 3 TIHLES 4 R — )
AT XA 2 1 43 48 B IR R e KB 35 8 SR 4 A, 32 W)
B 7E A 2 B T A L T 4 ROk P BN IR
AUAE BRI [ L 48R FE W B W A AT % L AL A CRITIC

ZHEF - ETRAAABNNTHEEIREAM T AEHRR

2.2.2 FETHEMITFLWEAAEGNE K4 FEEFEN
WA 45 5 A A2 (6) SR A3 1 % WAL 4 & 19 2 E
E(w)H E (wi) N -

E(w.,)=1(0.150 8,0.121 7,0.122 6,0.107 4,0.070 2,
0.070 9,0.139 4,0.096 7,0.129 1)

E (wy) = (0.170 5,0.099 2,0.081 7,0.093 4,
0.092 9,0.104 2,0.128 7,0.084 6,0.132 1),

¥ 2 WACE WA AR AR (DS I AR 1+
VLAY A X T B R au AR VLA A X B R EL B -
as=(0.469 3,0.550 9,0.600 0,0.534 9,0.430 6,0.405 1,
0.520 1,0.533 4,0.494 3),B, = (0.530 7,0.449 1,0.400 0,
0.465 1,0.569 4,0.594 9,0.479 9,0.466 6,0.505 7),

W aa ARy AR (8) T e 28 28 1 5 WLASL TR 1 A
HERM K « = 0.504 3,8 = 0.495 7,

W B — KA 5 S B 32 7% WA X 7 2 R A A AR A
(10, LJQEAWEEIEX)QWEE"JWB%HEQ/J\%%]Eﬁ?’

R (1D @7 ) Lagrange o8 30GHE i Python g 2 5K 75 5

THEAG T 1Y 5 A A -0 = (0.145 8,0.110 8,
0.106 7,0.105 7,0.087 1,0.099 2,0.135 8,0.090 9,0.120 8),
2.2.3  FETIRAG T 0 55 00 40 A AT (1 40 g

HAE SCHRL21 — 23 RIS 2 08 | A= P B R BESR , &
PP 48 b s Je R BR RS B R 45 A L3R 4

W £ AR S B eR B A AR AR AU R BUR 2 4L
1 2 (16) sRAFAS [ AR J7 32 °F 52 0 8 oty A - ] 12 4
W5 Bizm . RS AT AL Sl Oy FT A 30y g e, 3T
FAME T () 35 83.93%, CCUL ¥ {H ik 0.96, 45 #fE 22 K
0.04 78 5 R HOCH 4.17 %, H BT JA v 3 3k 31 4 47 K F- LA

EAE RER NS DR & b 6.87 % A A&t 6.94%, L AP EIR SBUBEE K IR AE PG SUAR Y A L TR R
P L 6.93 % AR J5HE 5.34 %, KRBT
* 2 EMEEREREST
Table 2 Descriptive statistics of chemical indicators of tobacco leaves
25 T/ Vo MW/ % B/ % BE/ % il 0o L R L FAE L /% B/ %
e /ME 1.74 35.60 27.70 1.57 18.81 0.78 2.57 0.56 1.71
e KAE 1.93 39.13 31.69 1.83 22.84 0.98 3.30 0.74 1.99
SEH{E 1.84 38.34 29.43 1.67 21.43 0.91 2.93 0.64 1.88
PR A 22 0.05 0.73 0.81 0.06 0.97 0.03 0.15 0.04 0.07
s 2R 2.71 1.93 2.76 3.30 3.84 3.13 4.96 6.12 3.60
3 BEERHEEZUNE
Table 3  Subjective and objective weight of each indicator %
ik H08 8 SR ki MA ap A wERLLL BRI AR L
i R JE e 7] 15.28 11.96 12.38 9.64 6.87 7.24 13.82 10.04 12.75
JZ R Ay Hr k18] 14.88 12.38 12.15 11.84 7.21 6.94 14.07 9.30 13.06
i A Lo 18.52 8.06 11.01 9.52 8.13 9.14 14.04 6.93 14.66
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Table 4 Inflection points of conventional chemical composition indicators and membership function types
P A S Y
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ML/ % BRE/ % WIERE/ % BAE/Y% BER EEH BPAL A/ % B/ %

x 1.5 30 15 1.2 13 0.65 1.2 0.2 1.5

X 1.7 35 28 1.5 17 0.80 2.4 0.5 —

X3 1.9 38 29 1.7 21 0.93 3.6 0.7 —

Xy 2.1 42 34 2.1 28 1.15 4.1 0.9 2.5
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Table 5 Chemical composition availability index of finished tobacco leaves
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Table 6 Correlation analysis among various weighting methods
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Figure 2 Comparison of the combination of moment es-
timation theory weighting and subjective and

objective weighting results
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Table 7 Weight coefficient of combination weighting method %
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