
����������	
�����������	����	������������
�����	��������� !"#$% 

&#'(���

Jo
ur

na
l o

f I
nt

el
lig

en
t P

ro
ce

du
re

s 
in

 E
le

ct
ric

al
 T

ec
hn

ol
og

y –
 V

ol
.4

 –
N

o.
16

- W
in

te
r 2

01
4 

�

� �

��������	
����������������������������
��	������
�������������

��	 ����!"
�	�#�	��$%������&����%'"������(���)*�� �+!,���-%�.
�/��%��
��

�0!�%��%��!���01���!�234�5�#��6���7!892:4���-���;,��09%2<4��

&"�(�)��	*�+��	���,�)��*!*
�-�. *��)��/0�123*��4� *��,�,� ��45��

&%�	�,
���*�(��67���8*��/9 2�*�
*!:���;<�*
�/������=<�*
�
��:��

&#�(�	�,
���*�������+	�>�?4@A���;<�*
�/����9���� ���=<�*
��
��

B�>�,	
�C,	�5���4,�-"#$"� �� �BD�,E-�C,	�5���4,�-"#$%��
��

=�>�?�F=�� 	
��,��G59 �	���H�����-�9;�	�����HI	�1��;,
� ��� ��2 �J4K<5� 	
� �
�L��*�
	� �9@�*����	*��*� !*�9=,�9���@1�H��M
�	

J4K<5�	
�9)*	
*�N *�1���9�K���M��*��
�<O�.4PPQ ���	�H��*	�95�P4PQ5��,�R�H�4 !�S,�9F=�� 	
��,��G5���5�4F �)�N4@Q5�/9����*����

,*�N4@Q5�	
�9@�*�N8*� �!*�9=,9 �HI	�1�!� �	�)
�A��!��	�=:�/�,��G5�.��9T��47,
��,��G5������UK���*���H�4���H����:�S,�.�>�,�M���

9 � �,�G5�D!*
�-� 	
� 	*�
� 	�)�S,�H����:�D�	�S,�V4PQ5� .,*� 	
�M����D�	� ��� 9��W � �,�R� �	*EO�H����:� �������,	�;T*� ��X�Y � �	*EO

UK�� ��R�9�,�P5� ��4O
�,�
� �,��G5� ����9 �HZ*	*�9F=�� 	��!�� /��4O
�,� ��,	�;T*�9�,�P5�N �1� /D�	� .,*� 	
�M

�O��H�� [��� �H�4��� ���

H����:9 �D!� :�*	�6@�K �����UK��H�4���H����:�\��5�*	��,�G5�����4��9 ��������,�G5�.4�����W��*�4 �HW��Q ��*���D*
�-�]��5�S,�M��)

H��9@�*�����)�A�^Y���,�G5���9R��A����,���9 ��
���	�)�H����:�D�	�H��!*�M��)����1*�9�,�P5�N �1�H��*	�H�,�R��,�D*
�-��*�4 ��5�
��

��	*EOOtsu�/Kittler���Kapur�9 ��
�L��*�9�,�P5�N �1�	
�_4)�5���R�UK��?,����M

�O��!*��*�!*��
�L��*������������,��G5�+��*����YA���4O

UK�����-�.4GGK� �\��5�H)����������/��*9 �H�,�P �D�	����N��8�?,����H�,�P �M��
�O��
�W����;��4��/0`�P �	
����HZ*	*�	�)
�A����

�M��*�9F=�� 	
��,��G5�	
�HI	�1�!� ��!��	�=:�	
��YA �U��)����a
��
 �

��!@,�A�0@,H����:�B�UK��/�	*EO�M9�,�P5���4O
�,���,	�;T*�/� ��2 �/9F=�� 	
��,��G5�/������
 

Segmentation of Melanoma and Other Pigmented Skin Lesions in 
Dermoscopic Images Using Fusion of Threshoding Methods 

based on Reinforcement Algorithm  
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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. (2): An overview of a typical computerize dermoscopy 
image segmentation system 
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a) Original image                  b) blue channel 
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c) Otsu's method[17] (T=135)    d)Kittler's method[18](T=172)�

�
e) Kapur's method [19](T=149) 

&�N=#D�	���������UK��?,�����*����H��9@�*��,�G5�B(�����Otsu�/

Kittler���Kapur��
Fig. (3): Comparasion of various thresholding methods 

(T:threshold) 
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Fig. (8): a)Original image; b)Noise and hair removal; c)color 

channel transformation; d)Intensity adjustment; e)segmentation 
with proposed method; f)post-processing; g)groundtruth; h)final 

segmented image 
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Fig. (9): (a,b) Other examples of successful segmentation; (c,d) 
examples of unsuccessful segmentation 
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