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Abstract

Detecting lesion borders is the first step for intelligent lesion identification in dermoscopy, therefore it
may influence the accuracy and validity of the next steps of this process. Unfortunately, extracting
borders is hampered by some challenges such as losses associated with irregular borders, poor contrast,
and artifacts encountered in some area. In this paper, the improved version of energy function
optimization technique is introduced in order to separate the skin and lesions in the processing of
dermoscopy images. This technique is based on the concept of radial directions in the contour
development process, which reduces the sensitivity of estimating the boundaries of lesions to the above
constraints. The performance of the proposed method is evaluated on a dataset of dermoscopy images
which are captured from various lesions with different sizes and boundaries. The obtained results of the
proposed method are compared with some other state-of-the-art lesion detection methods by using
standard parameters. Increased True Detection Rate by 6.17% in parallel with decrease in Hammoud
Distance by 2.3%, both compared to the best among alternative methods shows the effectiveness of the
proposed scheme in detecting lesion borders of dermoscopy images.
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" Normalized Otsu's thresholding

* Unsteady illumination

* Delaunay triangulation

' gradient vector flow

"' Mean shift based gradient vector flow
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® Expectation-maximization level set
” Fuzzy based split-and-merge algorithm
" Level Set Algorithm

© Copyright 2018 ISBME, http://www.ijobme.org

R oS, (IS Sl )5y pe SOl 4 (o5
Al hxd 3 Sles Slind Sl S L polar o 4
Bl anld 5 ye 4y aS el (o &) LS 90> S0 St
go oile 305 glacaadly dxgs lar &) bl .yl
Cwgy S8l 50 3929 la JH9S pe (S b e Sl
5o jleazmii)s 00,5 Bgia ) )5ilS ol (S g dituns
P9 Sl pa BT S (6T sl (aie jre So A b
>l psine oty ) s Sluld e pasis gl
Aol sléol pbay codaizlils g, ;0 a@d oo JoSis
e S 4 sl sl oo =yl [VY] o a5 o Ll
Bblo oS 5 b g atils (Ken sla iy a5 wigh oo alaS
5> 0l 02 oSl 1o WS e 0D, S jsbay (T SesS
Sud ilie Slidy, Gud b 609, sby Sy plos VY]
Ly 5l slaegeme sLo)l ln 1) (6,500 alie olidg, slo
Glhaie 5l ool b VE] Alie )] o Consty S
555 w5080l wwasie Sluls ganasb gl o)l (g0
sl g, 48 .l 00,5 il 1, (RACS) ">t P Jled
) 5 8l g b amlo Aol axilsy Yl og)S
WDed go e 3> 5l oo gandl 4y all alils el
GBS 50 D900 sleday by, (nl sl Fusguze &5
SLoe ¥ GfSan 5 oSl gl Lo o i
Ol g el ead avglie YU ol diws a5l g, i
(AT) dods 5 l38alin] Jols il slo b, @lia
Shey «CAS) T ik b (GVF) (Lol S sy ol
Sslwaine (C-LS) Tl 5en 5 plzr (65,1 b (s3lwaingy
P 3 pi s8N 5 (EM-LS) 8 sl dics (350 b
3 S e ileads zyhe (FBSM) Zolesl 5 s
s EM-LS 5 AS Gl g, !y o iaes slapi ;55!
ey Slp o)l g Glapt )il o il (e

Gl 000] Cewsas FBSM

Slwaige b5l 09,5 0 (gaaz by, i (pl )
5 25wge)d palal )0 anls Lasas slp Vil ab
oSl plo 5 51550 @ paretS Sl (alS
2ea 50 JuSy o (Sialy (Ghgy ol Ho 0sd e &l
Oyl 3l eslaiul bl Cavgy b anls 4 oeSuge o
S ol ol sl 09 e Jon s Bolas sl 3
' Statistical region merging

" Region-based active contour

" Adaptive snake
" Level set method of Chan et al
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/* Step 1: compute T value
1. Move the window as a mask on image to sweep all of
the pixels and calculate its average intensity.
2. Compare the average value of the corresponding mask
with the previous time. And select the minimum of

them as the last average, ., by eq. (3, 4, and 5).

Calculate the T by eq. (6).
Compare the intensity of each pixel on 1 with the
threshold T and obtain new image | ’.

5. Apply morphological algorithms for the new image to
fill the holes and select biggest contour.

[* Step2: Extract edges

6.  Select the initial point of the radial direction line on |’
as a center point with
[ My =floor (M 72), 1., =floor (R/2) 1.

7. Select the step of the angle of the radial direction line

1 Ycenter

by K =number of radial direction.

8. Compute four angels by to divide the plane to four
regions in order to simplify the formulation of radial
lines by eq. (7).

9. Calculate the radial lines equation originating from the
center of an object with respect to angle 0< 6, <2x as
well as line equation. Define each radial line by above

four angles, center point,and R or M by eq. (8).
10. Compute the mean of pixel intensities along every

radial direction correspond to g, by eq. (9)
11. Apply comparison criteria: If I'(md,rd) is greater
than Mean[6, |that d =1,..,D , (D = numbers of

pixels in every radial direction), then Ind (n) =1, Else

Ind (n)=0

12. Determine the vector of the edges Edge[6]]
corresponding  to  each radial line by
[Ind (p)-Ind (p-1)] that p=2,...,D

13.  Select the final nonzero entry of Edge [6, ] as the edge

point with respect to radial line.
/* Step 3: link edges and fill in obtaining contour
14. Link the final edge points by connecting each edge
point to the nearest one

15.  Operate filling the border with white pixels leads to ¢,
/* Step 4: Apply Level Set

16. Set Initialize level set ¢ = ¢,

17. Compute C, and C, forthe ¢

18. For t =1 to max lteration do
19. Update ¢ using Level Set function

20. Reinitialize ¢ to its zero contour
21. End for
End
@olgion oo, 65 0 al — (V) S5l
" Heaviside
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