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Multifractal theory for image segmentation of rapeseed leaf affected
by diseases and insects

SHI Wen, ZOU Rui-biao”, WANG Fang, SU Le

(Science College, Hunan Agricultural University, Changsha 410128, China)

Abstract: In this paper, we use multifractal spectrum (MFS) based on sum measure, minimum measure and maximum
measure to diagnose and segment images of rapeseed leaf eroded by rapeseed sclerotinia, rapeseed leukoplakia and
rapeseed phytomyza atricornis, respectively. The results illustrated that the image segmentation obtained by the MFS
method are superior to those obtained by traditional threshold method, C-means clustering method and region growing
method. The advantage of the MFS method is mainly manifested in segmenting the disease leaf edge clearly and locating
the lesion area accurately while maintaining more details with strong locality and high accuracy. By comparison, the
segmentation results obtained by the max and min capacity measure are superior to those by the sum capacity measure.

Key words: rapeseed leaf affected by diseases and insects; multifractal; capacity measure; image segmentation

[1
1973 Mandelbrot [
[4-5] [6]
[3
7

s HEA: 2013-10-09
HEWH (2012TT2049) (CX2013B313)
1E&ERE N (1990—) 939928712@qg.com * rbzou@163.com



40 5

557

Grassberger [

[17

[18]

[19]

CT

max

[10-14]

[16]

[20]

sum

[22-24]

[9]

[15]

SAR

CT
[41

X u X 1 X
) )
i
1,(0) o< 6° (1)
a
N(a) 0
N(8) o 87 (5 — 0) (2)
M)

[25]

1.2 HEZESIIE

[21]
1
o Q
1(x,) (x.)
3
max(Q)=max(/(x,)) 3)
Hmim(€2)=min(/(x,)) (4)
“ (@) =SUm(I(r.) )
(xy) Q 1 <5 5=2k+1
(x.y) J 5
k=[1,2,3]
In(u(xy))  In(5)
(xy) @
1 o o
o
o 1
Omax Omin 1
[omin, @max] M N=20)

0 [a, a+da]



558 ( ) http://www.hunau.net/qks 2014 10

Hy Na)
InN(a)  In(o) .
P . 2 ETFZENHIEREFEERRER
a fa) fo) b
1.3 ETFzENHIEILHEIEGSE
[26] max
1 .
min sum
4L . c ( C=2) 1-3

fAa) 1.0

7 min 8 sum
Bl mxkE&mEN R EESE

Fig.1 Segmentation results of rapeseed leaf with sclerotinia
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Fig.2 Segmentation results of the rapeseed leaf with leukoplakia
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Fig.3 Segmentation results of rapeseed leaf with phytomyza atricornis
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