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Fruits fractal dimension of fruits based on digital image

WEN Zhi-yuan
(College of Sciences, HNAU, Changsha 410128, China)

Abstract: Quantitative description about difference in contours of paraspherical fruits was conducted with fractal
dimension using perimeter-area method. Test sample sets are 20 Wenzhou mandarin oranges, 17 Mayang bingtang
oranges and 18 red fuji apples. Threshold values of red or blue component of fruit calyx and profile image are used to
convert the image to binary image. Red, green and blue components within/out of fruit region are set to 0/1. After
boundary thinning, pixel numbers of boundary and fruit region are treated as perimeter and area of fruit region. Fractal
dimensions of calyx and profile of three kinds of fruits are calculated with perimeter-area method. Test results show
fractal dimension of calyx images is smallest among three kinds of fruits in two directions, and deviation of calyx is not
significant between different fruits; fractal dimension varies significantly in profile images. In conclusion, the shape
feature of paraspherical fruit can be described by fractal dimension especially fractal dimension of profile.

Key words: paraspherical fruit; image processing; fractal dimension; perimeter-area method

B, BNEREKRBNFEHZFEERE , BE  FHLRKRZNE)IFEMNEM, FEBHBISZE
LR FRBHEBEEFIARRE , BIERRE—fKR | X i, EFIRAE DB 95%., 95%, 97.5% ,
MERRHEE , BRXMERN RPN B3R5 BIEWIRBIZRN 95.83% HHBEEEAH#ITIX &
SRARMNEFARHETSIEE . AMBREMREK BEXFEEFED LR , UBPHALNE HIREES
NEFZFHANBRENERSE KB FEED N THRRNE ) BMNEBEMEERERBE ,E+1.5°Brix
* R EwReEI S RanniEts , WHE A EENERIRBIERNA 66.617 5% ,E+0.5°BrixK ,
FEREXBEHTINHRUAR SR , MRRY ; A BURENERIRBIERR 73.9275% . EEXNE, &
K, BERMS 4B IMERMPOSEE , AN MERNBFZRGHTONELE , (TEENES

IS HEA: 2010-03-12
HEEWH: HrEEEARNEESTIE (2007J16129) ; & RIT E LT E (200704A)
1EEGEN: BErA964—) , &, HMESEA , BIHE , TENEEYHERRE , wenzhiyuan6629@163.com



EBELW

BEnE ETHRFEREGN KRS F4EREE

479

REEN DR , TR 3 Bk KRN B
L, EERNKRRIRIRALTESER S R
REEIBKE

1 #RlER%E
1.1 # #

BN 20 A, FRBEKRER 17 4, LELE
R8s, M BEKRDLEKRETS .
1.2 HBUR ARG SEIED TR E

MLESMBE RS : X R (500 mmx500 mmx500
mm, BEER)., KRAEEXFEMI , X TFHENE:X
TR, BE 4 = 11 WTEELT). ##L(Olympus
C-5000Z 500 FE#&ER 5 PHETIFF, 560x1 920 ,
Bk 78~234 mm, £E 05 m~ oo , RITEE
1/1000~16 s, JEF/2.8~F/4.8 , Bk B XK
B 468 mm), it &E#l(Lenovo AV2.13 G , W1E 512
M , Windows XpiR¥ERL) .

IR A EHEA Matlab 7.1 .

30

i
~

25

= e
o N

20

15

BEHx10°
BEHx10°

10

o N OB OO ©

13 / &
131 HgaE

FARMRETAFEF  BRRELZ@MAMN
HEGE 11E .

(1) BE&ERL . —18 MxN B9 RGB B& 7] LA
MxNx3 F4EREH IR BBRPHNE—MEEANNT
(R), 4(G). BEB)3 Mo EBAMMN I TAH . EX
BEHETEND :

FO6,y) =MLY L)« NP -LP)x3 (1)

XA, WHL 55 ABYEOTHERSE
R, M55 RBNECINERELS &
ERO)BIKREG , REMI EMO AN Z
NP BER , ZREONGE | FLERGER
ED  LUERSLERE  MHENRUEOR
774x794x3 BHMEFERMBRLIE OH 1024x1 024%3 .

(2) EE&=E{t . HKRHN RGB EGEKIERN
double £# | HFEHEEGECBIEESHE
(B 1-a) , BMFERLEBR)PEESBE 1-b.
1-c) HE 1 AR INMESFEHYEHINNESF |
PHRINNARXFENE R .

25
20

15

BEHx10°

10

0.4 0.6 0.8 1.0 0.2

B HEBIREME

0.2

0.4
ROBIREE

0.4 0.6
ROBIREE

I sl
0.6 0.8

a MHEBHPE ;b BRPE ,c FRRIE.

E1 BmessEEAE

Fig.1 Colour component histogram

HE2BEIMAKRICSERET , AWM
BGEMT TR
R,G,B=1B>T,

f(3,R,G,B) = ;
R,G,B=0,B<T,

R,G,B=1R<T,

f(3,R,G,B) = :
R,G,B=0,R>T,

X, THHERBOHEsBEHE , T, ME

MEREGHHEIERE BIALTHR , B
BhKRXER, G, BN 1, KRXEHAR, G,
BN O, BBHILAE, BEFRERERSK .IREO
51 ANEERE , SRERGHILKE. B=E
{EBBR(E 2-d) 5&RZE=ECEGKE 2-b)H Otsu
EZECREGE 2-co)fftt , BiXfh 5 A B EREGHN
BREW. £\, KRXERAFEFEAR , E5=
K .



480 MERIL XFZIR(BRABFER) 2010 FF 8 A
- £(0,0) £(0,1) f(0,N -1)
. . Foxy) = f(12, 0) f(?,l) | @, N -1
- _ f(M-1,0) f(M-11) - f(M-1N-1)
a b

c d
a FRHEK ;b ERBREZE=E{LEK ;c OtsuEz=E{EE ;
d HesEREE—ELtE&

B2 —EkEEK
Fig.2 Binary image comparison
B MEEELRRE  F o ELERKRE
BEREHANKREBLR  BSERNL AL
T EGFOKRXEEAKNITE , AL, BFLR%
BErEgE , ARFRLRNEENE , NTIRS
BEITENEE .
() &RE 3 MAKRDHELEH Matlab iTERE
F. E3NMHBEIREHRTERFER K BNER
Mo REBTERFERE XM .

BRENE

E&E L

iR

B>T No

Yes
| R. G. B=1

A

|R. G. B=0

AREERS |«—

“I“

[ Bs=Et |- emamRassg@n |

¥
| BB R GER(ER) |
v

STy —

E3 HigsHELTERFIER

Fig. 3 Citrus block diagram of fractal dimension calculation

132 HFdesehit B

NTFEARARDZISEIEMNEF , Hentschel
ZULFR THAKPEERANXR (P A K
B, DADT4ER . R TFREHFZERE ,

BIEEUERZE , MEEHITEAKSER X
ROFERR
In > pixel(x,y)-Ina

D=2 (x,y)eC (2)
In > pixel(x,y)

(x.,y)e2
RN, CHKRLR , o AKRKXIE . o AK
REREF . HQ)RXRAL , KRDELEEBN
2In Y pixel(x,y) 5 In Y pixel(x, y) MG ELH

(x,y)eC (x,y)eQ

RE

2 HRES
2.1 [E—FkREIH R (AFEAE A 5)
BERQ) ,ITEH IR 2MNFEND 4
g IE
#1 3FKRIEEEMMES R4S

Table 1 Fractal dimensions of calyx and profile of 3 kinds of fruits
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Fig.4 Citrus calyx fitting line based on perimeter-area logarithm
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Table 3 Anova of fractal dimension of 3 kinds of fruits
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