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Dermoscopy is one of the major imaging techniques used in diagnoses of Melanoma and other skin diseases. Because of
difficulties and subjectivity of human interpretation, automatic and computerized analysis of dermoscopic images has
opened an important research area. Automatic lesion detection is one of the main steps in analysis of these images.
Finding an optimal threshold for segmenting the lesion is a severe task in image processing. Different methods for
thresholding already exist. In this research a novel thresholding approach according to well-known thresholding
methods and reinforcement algorithm for segmenting dermoscopic images is presented. The reinforced agent learns
optimal weights for different thresholding methods and finally segments the dermoscopic image with optimal threshold.
A reward function is designed for achieving the similarity ratio between the binary output image and original gray level
image and calculating reward/punish signal which should be exerted to reinforced agent. We use three thresholding
methods, Otsu, Kittler and Kapur, for combining in the reinforced agent and the detected lesions are compared with the
ground-truth which is determined by dermatologists and the border error is calculated. The results are also compared
with other well-known automatic methods which indicate that the proposed method yields more accuracy and less
border error in detection of lesion in dermocopy images.

Index Terms: Dermoscopy Images, detection, thresholding, reinforcement algorithm, melanoma
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Fig. (1): Basic components of reinforcement learning
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Fig. (4): Overall structure of proposed method

Do oo 33 gl Lawgh (g, Wi pgal SoH) G @
A S g BAs g 1o 1 e Sldes 5o Y 58 .
Olgie o g 09 e ojdlog [+ V] polie o g 3 lalElas
AL e drslone Sz G sle (0l 005 (0 0030 M o Sle
258 oo 418 ookl 550 O 5B 50

plaS o alises (6,138 ailbiw] slabg, l>ye cpl 0¥ 56 @
ol alin] S Lo b wis 5 oo Jlosl pgai (g, p» allas
algs oo Lo gy oyl £g5 g olows aims &l cueis Jole 4y 1) 0e5
Al o ,9 S 90 0925 JBlas plesl Joe slyz! (gl oS s
Sl o ;o801 nl slows 4z s 6955 Sl Il (59,8 (5,188
e 3 s 53 a8l VL Atpgy il 505 oy Jlai! el
e gt (i 35 4z b Loty Gl sl 99 o0 (2
oolaiwl Kapur 4 Kittler Otsu #,tas g, a5l Gosdioss
los,S

A oad zylas Dby e g a5 laailin] polie ¥ 51 U
mailin] Wb b igh o 00ls Jgms cuels Jole 4 om0 cawo
o sl oo Lagyjg Il 50 aigd (230359 (Sugh Jole Ly o
5, g amn o5 (520 4 i, ol ol L olysds &0
a5 00,8 1S (sl 5ok Jole Lawgs Liss (nl e 095
sl slayyg oS (28 g [ SKen 093 4o polie
Aot Loy ig ol pon—ives g oy 35 Lo cdiiily Wi, Wo, W3, Wy

g 5o

)
Wihin = min(W, Wy,..., W, )
Wmax = max(V\f,Wz,...,Wn)

K558 Jlade s (6l A= Wi Winin (s jl0de 9 () gl
LS 4y o] Gilies Jos plomil gl by et sl 48 A polass
Gy See Sl (s S 5 bl s S 090 00 00
S 50 e 4 Al Jes 5 S e Lawgs a5 055 o0

210 052y Al Jleszl aw (39 2 sl S



Journal of Intelligent Procedures in Electrical Technology — Vol.4 -No.16- Winter 2014

ay (b ©)

(
'b :”;I' -

GH) ©) @
0008 oL pglas 5l pladised «(0) S

o sldiges (fred) (s Sig> sladiges (Cba)
Fig. (5): Some samples of data-base
(a,b,c):benign samples; (d,e,f):malignant samples
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Fig. (6): Black frame removal
a)dermoscopy image with a black frame
b)image (a) after frame removal
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Table (1): Simulation results for proposed in compare with
other methods

Sles, b o)l dslio 5 soleiinn o ;68 (55luad i (V) Jgu

0
Metrig Accuracy |Similarity[Sensitivity|Specificit
Metho y y y|op y
SRM 96.27% 91.55% | 92.45% | 97.43%
JSEG 96.70% 93.23% | 92.05% | 99.02%
Proposed
Method 97.43% 94.48% | 90.69% | 99.70%

Table (2): Percentage border error statistics for each border
detection method
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Method mean Stal.ld?rd mean Star.ld?rd
deviation deviation
Histogram
thresholding 19.87 59.51 96.41 234.46

GVF snakes | 13.77 5.61 76.19 8.60

JSEG 10.78 6.28 14.91 8.40

Proposed 10.36 5.37 15.55 8.60
method
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