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Hierarchical Cluster Analysis of Tobacco Leaves from
Different Areas Based on Fractal Color
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Abstract

High definition digital images of tobacco leaves were obtained, which were made on removing the
background and segmentation processing. All the components of tobacco leaf color, such as red, green,
blue and luminance, were calculated, as new indexes quantitatively described the color distribution state
of tobacco leaf surface. The box-counting dimension variation curve of every color component was plotted.
A hierarchical cluster analysis was performed on tobacco leaf color with fractal dimension as parameter.
The results showed that there was obvious difference in the box-counting dimension variation curve of
every color component of tobacco leaves from different growing areas. Cluster analysis with fractal
dimension as parameter was very well consistent with tobacco grade experts. These results indicated color
fractal dimension, as characteristic index of color classification, could more accurately describe the fractal
distributed features of image color.
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Tab.1 Characteristic parameters descriptive statistics

of tobacco leaf color based on RGB color model

46 45 bt SR
BOME kM E b2
s S : % /%
R 167 212 188 14. 36 45 7. 64
G 108 167 135 16. 99 59 12. 63
B 13 28 19 4. 48 14 23.34
r 0.53 0.58 0.55 0.02 0.05 3.21
g 0.37 0.41 0.39 0.01 0.04 3.41
b 0. 04 0. 08 0. 06 0.01 0.04 22.22

G/R 0.65 0.78 0.71 0. 04 0.14 6.07

G/B 4.83 10.43 7.35 1.61 5.61 21. 88

R/B 6.50 14.70 10.38  2.46 8.20 23.69

H 0.66 0.81 0.73 0.05 0.16 6. 86
S 0.76  0.89 0.83 0.04 0.13 4.47
1 115 164 138 14.35 49 10. 41

VE BB AR M 4 [ 7 A 3 A X 26 I 2008 4F )
C3F “E 9 pint-.

52 MHMEBERSEITEEBLN
HWIEMEM RCGB B ES B G EH (£ 1), %

FE A5 B, 43 0 A Y L OF R A S 8 AN /NI
0 BB, F Sy M I A ) B0 4 AT AR A i (2
B, VA5 B 5 A A B0 R A A R S B R
GIFE AR : Dy s Dyyy = Dygs Dy, Dy y =y D5 Dy
DBZ’...’DBS;D“’ D12"“’D180

A P B €5, 4k A () B (1 T 09 6 2 0 b
LT 2, 3 W6k I 11 905 P 0 0 € 1) T 7S
S A A I 453 T A0 A 5 T 4 B(E 1 BRI, 6
o7 5] (L1 1 ) 20 €23, 3 ) T R v [T 4591 T P 4
LR 5 T B A O T TR, 2 W I 3 P
B (0 5, 2 7 AP0 T 615 T BT N B 0 A Y — s X
1.

WA 3 R , 45 B4y RHEALE 130 ~ 150 3 Bl # 1)
Sy AR B A B F T L 7 90 ~ 100 35 Fil i T &
20 (18] 3a) 5 21 (4 4 Bl 7E 180 ~ 200 {5 [l i 1]
A AR AE B M FE 1, 7E 140 ~ 150,210 ~ 220 74 H
FaTi] THE B4R A0 A ([ 3b) 5 4 60 4 4 {H 7 130 ~
150 9185 [ 4 7] 43 Aii 76 2 A~ 0 i 3R 08, #F 90 ~ 100 38
Pl 1) T ELR 20 A (J 3e) 5 a7 i {76 10 ~ 25
05 181 1) 43 A1 E B A M 22 1 (P 3d) o X5 R
BB €0 A 2 {15 (1: 144, R: 194, G: 142 B 121 ) {1
WA BT 00 o 356 43 ik B 43 T 4k KR g
% F2 W B0 5 B0 2 0 43 A R AL, AL G B
gk BT A I — 3.

32 JT IR 25 08 P B £ e 5 B 4 B G
00135 ST O 14 20 T 4 B, T8 B T — 4% 0 TE 4 s
il 2k, 28 B0 A OHE 5 R e T I {3 B
B0 3 T A 5. 7 M 22 1) A I B € 45 43k 14 43 T
R RAATE BRI 25 (F4) . R W
T 7 DA I PR 528 5k £ 43 T 44 5008 A it 4k 52 i
TRTE 5 25 T S 0 0 1] 7 DX I TR 5 B 3 i 4
TV 20 $50705 b ol 2 2 480 4 R0 T e R L 2R 7 X
PRI 528 B2 4 ik 1) 43 T 20 55028 Al ol 42 00T 01 52 i 4 2%
(I 4a) . [P~ iy 08 20 g6 43 (6] 4b) R 6843
B ([ de) GO RE 1 43 6 4 5078 A it 4k 28 80 15 |-
A AR AR D) 5 5 € 20 IR 1 (&1 4d) X B2 A 43 T 4 5
725 b i 2 2 s A AT
5.3 EFHESsRERNEHRES%E

WA S TR, K B 400 4 50 R B 25580
B8 TR AFH /K45 R (B 5a) MR RS %%
K E LS RARY 4 5 R AL T RGB [0 (4R 1 2
KOE Ry 2B 505 5 1 4 2 45 51 (18 5b) AR 7E—
() A 5 SR T B8 3 € 43 ik IR 10 3 6 2 B R
WRBHABEE TR K5 (K 5c K Se) .
Fh O T L, SR P 6, 40 T 4 0P o 6 4 2 S
BRI



5 8 A & T OB H 7 H A0 v 52 A 181
20 2.0~
18 { T 1.8 T {
s 1.6} - 516k 1
; M T j*'g 1.6 —J: T
@ I S
Rug Dis | | Dis =4k
w14 1 Dyy Dps T 11| Pra Drs [ Drs
i Drs B Dgy
12 ’ Dyg 1217 L [Prs Dy
L 1| pn L Dp
D/1 DRI I%EI
1'0 1 1 1 1 1 1 1 1 10 i 1 A A i
90~100 110~120 130~140 150~160 ' 140~150 160~170 180 ~190 200~210
100~110 120~130 140~150 160~170 150~160 170~180 190 ~200 210 ~220
FERES ARG sie(El
() (b)
20 20
A S
| 1 AT
= Gk T[]+ + 2 .
& L T —L Zé - el | D
= = N B
SRy = — |+ e b I "4 N Dg3 1771 | oo
L T 1T Das [[7 |7 || D6 - | Dy b2 Dz
2 H | pe || Pas 12r o
Daci L
1 O 'l Il 'l Il 1 Il Il '} 1 0 i 1 Il 1 1 1 1 1
 90~100 110~120 130~140 150~160 . 0~5 5~10 10~1515~20 20~2525~3030~3535~40
100~110 120~130 140~150 160~170 W Al
i xicl
(c) ()
K3 AFEBESET o k™ C3F 45500 4 5100 73 4k 8 4 4L
Fig.3 Box-counting dimension related to each color component of tobacco leaf digital image under different threshold
parameters of C3F grades tobacco leaf produced by Mile County in Yunnan Province
(a) ST L (b) ZL@5 R (o) @M (d) HES
—e— FRERE e AR —e— SRS e ERTIE —e— AR —e— N AT
—— BT X T HAER —e— i P i —o B —%— TS . —e— VAR I
—a— BT —e— WM FEM —e— )1 —a W T —e— WIFIRR —e— U1 S
—— IR EE —— INRIEM —e— D)1 —— A EE —— IR =)
—x— WA —a— W) ho, X BMEH —a— AW
1.9 “
1.7
=
£ 15
E1s
1.1
0.9
0.7 . 0.4
90~100 110~120 130~140 150~160 140~150 160~170 180~190 200~210
100~110 120~130 140~150 160~170 50~160 170~180 190~200 210~220
FEEO AR ARCVISTYic]
(a (b
—— A e AR —e— TNy —e— R —e— AR —e— B KT
—o— P e TTHE R —e— T —o— Bl e TR —e— i I
—— T —e— IR —e— YIS —a— I T —e— WA —e— )1 22
—— R R —e— IR —e DY) 7 —— WRES —— RIS e PY)IT
<~ ZHHH —a— ZH —x— M A —a— mwiE)

0.7
90~100 110~120 130~140 150~160
100~110 120~130 140~150 160~170
aesr R
©
[# 4

0~5

5~10 10~

15 15~20 20~25 25~30 30~35 35~40
W50

(d)

T B 2 B S [ 77 i C3 T A8 0 H0 2% €0 7 i i o 4 0 T 2

Fig.4 Curves of box-counting dimension related to each color component of tobacco leaf digital image under different
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