
Arc
hive

 of
 S

ID

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

JPEG��������	
����
�����������������	����	�������	�� !
�������	
���


������	����	�������	�����

"#$�%

	������	�������	��� 	!"�#	JPEG	��"���	$�%&�	!
��	!'��	��('�)*+	�,
'
	��-���	.�
	�
	/0�
	1022�	!02�	�3(�	�
	1��43(
	��	��('�)*+	.�
	56(
	78� 	������	�������	��� 	�"0�	��"���	�
	71��-+
	9
�%3(
	8� 	"	1��-+	��"���	�
	SVD	:
��	��� 	��	��	����	�;<�"	!��;'�)�	��	"	�=�	���(�;'
	1���	50��	$�%&�	
'	JPEG	�����	'�	>�?@A
	'��#	��(�2�	6?�(	"	6B�	��	6(
	'��B	0�
	10*
	"	PQ�	F5�	Outguess	�C
�;���D3(
	!��	E3�'�D-
	.3F)*	!
��	!��G2&� 	��('�)*+	��)HI?

56(
	�3C�;	'
�B	�('��	�'��	!��('�)*+	��J��	!��	K"'	��	�F����	'�	MBS

"&���#$'�

JPEG	L�C
�;���D3(
	L'��	!��('�)*+	L7SVD�	0#
"	'
0��	��MN�

0G&�	O("��C	1�D&�
�	�>
���%�	0*'
	P�2*'��	5�
khademi@um5ac5ir	0G&�	�("��C	1�D&�
�	�Q��	10)&�
�	'��&�
�	5�

R�2�	0#
"	�O�@(
	�
�+	1�D&�
�	S�3��	5

�
TU024(
	
	VK��W 	X�'�� 	 		�
TU	S�	�U	V6C��'�	X�'��

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

��#(�
	Y@���	>'�Z	��	.�
	[���'
	!'
�B��	�EH?	.�
	�HZ
	/0�	56(
	�,����	>
���%�	EH?	�	�C
�;���D3(

	\��#	]�	'�	
'	�������	��� 	!
	���;	��	0���	�C
�;���D3(
	E3F�(	]�	^B
"	'�	50*��	��	'�)*+	��_
	��2*	"	10&�	��N�
	���('	'�	�(�F��	���`�	a��	��	02�	��G2 	7	555	"	��0�"	������	�>�Z�	!
	���('
	��J"	$�%&�	�b�#	.�
	��	5����	� 	!�(	>�?@A
	��J"	��	0�
�3�	71022�	�HI#�	b����	��N���_	1022�
	�;
	6(
	��c	��	��d	56(
	��W 	��)�
	!��('�)*+	!��	E3�'�D-
	�
	1��43(
	��	\��#	'�	�������	��� 
	E3F�(	0��I�	$%&�	
'	��� 	'��#	e�C	�C����	P0#	�
	f��	�3��C��	g��	��	0�
�3�	�I3�'�D-


	56(
	10*	�3F)*	�C
�;���D3(

V0��*	��	E�F��	�3(�	"�	��	��� 	!��('�)*+	!��	E3�'�D-


	��*	��	�#
�A	:��	�C
�;���D3(
	E3�'�D-
	]�	!��('�)*+	!
��	K"'	.�
	V	1<�"	!��('�)*+
	56(
	'
�'����	��(�2�	!��('�)*+	6B�	�
	
W-

	K"'	.�
	�h�;
	56(
	�C
�;���D3(
	E3�'�D-
	�
	\�3F�	K"'	.�
	V	7���I?�	'��	!��('�)*+
	��
��	'�	�-��B	\��B	i��3�	�-"	0*��	'
�'����	\�B	6-�#	��	6�F�	!��	.��� 	6B�	�
	6(
	.)I�

50��	��	�,
'
	�C
�;���D3(
	0�0J	!��	E3�'�D-

	\��#	�� 	�C
�;���D3(
	!��	E3�'�D-
 	.3F)*	!
�� 	0�0J	'��	!��('�)*+	K"'	]�	�-���	.�
 	'�
	��C
�;���D3(
	!��	E3�'�D-
	'�	!
	���('	\��#	�
�2?	��	JPEG	6��C	Y 
���
	5��*	��	�,
'
	JPEG

V
���	6(
	�3C�;	'
�B	������	�
	!'��F�	�J��	�'��
	�
	�;
	��	!'�=�	���;	��	'
�B	1��43(
	�'��	1��3F;	'�A	��	"	1���	���I?	6��C	]�	JPEG	L�

5���	0�
��	�����	��	!�3I�	.j	���*	1��43(
	>�?@A
	!��(	��G2 	!
��	JPEG	6��C
	6�4��	��	���(
M�3�
��	�
	�*��	�10*	1M�3�
��	DCT	k�
�l	'�	��
��	��J"	�)2�
	$�%&�	L�

56(
	\)&�	�>�?@A
	!��(	��G2 	��	6(
	.��� 
502��	��	�,
'
	
'	����	7�������	��� 	b�A	EI�M����	�C
�;���D3(
	6�C�j	JPEG	��"���	L


	5��I�	!02�	E�F�� "b0�	��� 	��"	" "\�0��"	�3(�	"�	'�	�
��	��	
'	JPEG	�C
�;���D3(
	!��	E3�'�D-

	�
	5022�	��	1��43(
	!��(	��G2 	02�
�C	'�	\�0��	1��#	'�	�C�l
	!��	6��	�
	b"
	�3(�	!��	E3�'�D-

	��	"	\�B	��"�	�3(�	!��	E3�'�D-
	5���	���	
'	PQ	"	Fm�	Outguess	��
��	��	��	E3�'�D-
	.�
	�HIJ
	E3�'�D-
	5023F�	b0�	.�
	n4#	b����	��	"	1��I�	b0�	
'	�����	!'��+	:
��	�!��(	��G2 	02�
�C	�
	0o�

50���;	��	'
�B	�3(�	.�
	'�	MB�	"	MB�	!��
	"	1��I�	��G2 	�0�
	10*	R�%3�
	�C����	>'�Z	��	��	DCT	k�
�l	'�	
'	��� 	!��	6��	�Fm	E3�'�D-

	E3�'�D-
	50��('	��	\B
0#	��	
'	��� 	e(��	10*	��N�
	>
���`�	�
0o�	!��(	��G2 	p�����	�
	1��43(
	��
	�C����	��;	]�	b�A	'�	��� 	!��	6��	b"
	�H#��	'�	V6(
	�H#��	"�	\��*	Outguess	�C
�;���D3(

	�70�'
0�	'��#	!��(	��G2 	02�
�C	'�	]�	"	�4Z	������	��	k�
�l�	10*	��G2 	DCT	k�
�l	LSB	'�
	���`�	�HZ
	�����	�
�D3F��	n4#	'�q2�	��	b"
	�H#��	�
	10���	�B��	k�
�l	�"�	�H#��	'�	pr(	"
	>�?@A
	f���	>��HI?	s��	]�	\��#	�����	!"'	��	�PQ	!��(	��G2 	E3�'�D-
	'�	5tuv	0��*	��	1�
�

�����������

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

���
��


����
���

��
��	

���

��

�
��


���
����

���
���

 ��
!"

#
El

ec
tr

on
ic 

In
du

str
ies

 Q
ua

rt
er

ly
 V

o$3
 N

o$1
 S

pr
in

g�2
01

2

	]�	�H�("	��	10*	1M�3�
��	k�
�l	����(
M�3�
��	>��HI?	�
	0o�	5���;	��	b�I?
	���(
M�3�
��	02���
502��;	�� "�34*+	���(
M�3�
��"	�E3�'�D-
	.�
	��	\�-�	.�I�	��	"	0��*	��	�3%�'	E�	��	�C����	0�H�

	�o��A��_	'�3C'	a��	�������	��� 	!"�#	��"���	��	���	0�
��	.�
	��'�Z	'�	�C
�;���D3(
	E3�'�D-
	]�
	:
��	0���	1��-+	��"���	�D��	��'��?	��	502�0�	��&�	���	�
	���� 	!��(	��G2 	�
	�*��	!'�)*+	\��B	"
	��	����	K"'	��J"	>'"�l	�>
���%�	"	6��32�
	6C�&� 	��	502*��	�3*
�	8� 	��"���	��	���&�	!'��+

5��*	��	P�F#
	�3&��	02�	M��I3�	8� 	��"���	�
	
'	1��-+	��"���	0�
�3�
	��(���	"	.3C��	\)&�	.�-"
	5E�3F�	�J
��	\)&�	"�	��	'��	!��('�)*+	K"'	]�	�#
�A	!
��
	��G2 	02�
�C	�A	'�	
'	8� 	�����	!'��+	>��Z���	'�	10*	��N�
	>
���`�	0�'��B	��	6(
	����	�;<�"
	0�
�3�	��	6(
	!02I�'0B	1022�	!02�	�3(�	E3�'�D-
	��'"+	6(�	��	\)&�	.��"�	5022�	$%&�	!��(
	���N�+	�
	50*��	�3*
�	��d��	!02�	�3(�	6B�	"	1��I�	�3FJ��	
'	��	�;<�"	.�
	�
	10�+	6(�	��	!��	>"�4�
	�=�	�D3F�
"	02��	��	���`�	�C����	>'�Z	��	
'	DCTk�
�l	JPEG	�C
�;���D3(
	!��	E3�'�D-
	��
	��3(	"	���=(	'�	�=�	!��	�D3F�
"	f���	50���	��	f���	8� 	�����	!��	��3(	"	���=(	'�
	��	�;<�"	!��G2&� 	K"'	'�	
W-	56(
	!��('�)*+	\��B	7SVD�	0#
"	������	����	]h	�H�(��	���
	f�
MC
	'�q2�	��	�=�	���(�;'	1022�	!02�	�3(�	�
	pr(	"	10���;	9
�%3(
	SVD	�
	1��43(
	��

56(
	10*	1��43(
	�!��('�)*+	E3�'�D-
	�;0�w� 	f���	"	6?�(
���2�	x�=�	K"'	i2 	��	!��G2&� 	!��('�)*+	K"'

	��"���	'��	!��('�)*+	�2���	'�	7Gul et al5	"	FBS�	BSM�	WBS�	WAM�	Xuan et al5�	
	6(�	��	���)�	1��#	'�	�����	����	y��A	�
	��	�;<�"	BSM	K"'	'�	56(
	10*	�F����	JPEG
	�
��	��	0���	��	f���	���� 	!��(	��G2 	�
	0o�	'"�N�	!��	6��	����	�D3F�I�	�)�,�N�+	�
	50�+	��
	!
	�2�+	!���3H�C	�
	WBS	'�	5��I�	9
�%3(
	
'	�;<�"	.�02h	E34�	"	E3&�	6��	'
��I�	�('��	��
	��d��	�����	!'��+	:
��	pr(	"	10*	1��43(
	6-��"	1��#	'�	�����	��MN�	!
��	7QMF�	�"�	�J'�
	5���;	��	��(���	�;<�"	�
�2?	��	1"�;���	��	!
��	�;0�&�	"	�;0*	i�	�p���'
"	�.�D����	\��B	�

	0�-��	!
��	�����	�
0�'	E�	p�����	"	��d��	�����	!'��+	^�
��	�
	5Xuan et al	"	FBS	!��	E3�'�D-

	50��*	��	9
�%3(
	M���	10��I�B��	!'��+	:
��	�
	�WAM	K"'	'�	��	�;<�"	5022�	��	1��43(
	�;<�"
	Wiener	1022�	!02�	�3(�	"	SVD	:
��	e(��	10*	9
�%3(
	!��	�;<�"	�
	�5Gul et al	K"'	'�

	56(
	10*	1��43(
	filtering
	����	�
	��	�;<�"	.����z{�	R�%3�
	�D��Dh	�(	f%�	'�	"	�;<�"	0�-��	E3�'�D-
	�	f%�	'�	���
�
	'�
	'�Gh	f%�	'�	56(
	10���;	����	ANOVA	��l�C	����+	�
	1��43(
	��	10*	9
�%3(
	!��	�;<�"
56(
	10*	�,
'
	��('�)*+	i��3�	����� 	f%�	'�	"	�3C�;	'
�B	�('��	�'��	!��G2&� 	1022�	!02�	�3(�

�)*+���#$,���-.�	�/,�
	���`�	DCT 	k�
�l	�JPEG 	�C
�;���D3(
	!��	E3�'�D-
 	!��(	��G2 	02�
�C	�A	'�	�)�,�N�+	�

	��"�43� 	!��	��)� 	'� 	����� 	!'��+ 	:
�� 	�0��* 	�� 	�3%�' 	E��� 	�6&D��J 	]� 	�A	'� 	�3C��

JPEG���
�"%������
�&���� �' �(�)*+���,-.��,��/��0����1

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

�������������
	k�
�l	.3%�'	E���	50���(	��	b��o3�	
'	�D�0I�	>
���`�	.�
	�����	��I�	'�	�-"	02�	��	���`�
	�!'��+	:
��	/@�	��	50��	��	f���	
'	�����	'�	10*	��G2 	��� 	��)�	$�%&�	��)�
	�DCT
	��=(	]�	'�	�)h��	���`�	��	
���	6F��	��W 	��)�
	!��(	��G2 	b�A	'�	�=�	�D3F�
"	n4#
	DCTk�
�l	JPEG	�C
�;���D3(
	!��	E3�'�D-
	�)�,�N�+	�
	50��	��	���`�	M��	
'	�=�	�D3F�
"
	50���	��	f���	�����	!��	��3(	"	���=(	'�	�=�	�D3F�
"	02��	��	���`�	�C����	>'�Z	��	
'
	\��B	7SVD�	0#
"	������	����	]h	�H�(��	���	��3(	"	���=(	'�	�=�	!��	�D3F�
"	f���

56(
	!��('�)*+
	p�����	"�	R�l	��	
'	 nmRA �� 	p�����	]�	'
M�
	.�
	56(
	�=�	��J	'�	02I�'0B	'
M�
	]�	SVD
	�Z�2?	57�	�-��o��	02�	��	\�0��	 nmRS �� 	!�=B	p�����	"	 nnRV �� 	"	 nmRU �� 	b������'"

	 ),min(21 ... nm��� ��� �	0�
	10*	k���	�&���	>'�Z	��	"	023F�	�42�	��_	S	p�����	!�=B

	56(
	S	p�����	!�=B	!��?
	�SV	0#
"	'
0��	'
���	5702*��	��	A��o�
	n	"	m�+	'�	��
TUSVA � 	 7��

)(SDiagSv � 	 7��

	!��	��3(	�
0o�	�j	"	�=�	�3F�
"	!���=(	�
0o�	�i	�;
	�A	p�����	!
��	t|v	^J��	���B	y�A	��
VE�'
�	�0*��	0#
"	'
0��	'
���	!���4Z	�
0o�	�k	"	�=�	�3F�
"

��

�
	



��


�
�

jij

jii
k

1

1

 
7
�

V0���;	��	}��o�	SVD	��� 	��	���	��	�;<�"	0*	�34;	�w�+	��	�J��	��
	����	8�H�	'�	Sv	!��'
���	�
i	p�0�
	'�	���4Z	�
0o�	.�D����	��	�;<�"	.�
	Vb"
	s��	!��	�;<�"
	'�	���*�rI�	0Z'�	mU	��	W~W	!��	8�H�	���Z	�
0?
	�
0o�	R	502*��	��	W~W	1�
0�
	��

	V��*	��	}��o�	���	>'�Z	��	]�	s��	!��	�;<�"	56(
	M~N	�����

 
7��

	!��	8�H�	'�	Sv	'
���	�
i	p�0�
	'�	0#
"	������	.�D����	��	�;<�"	.�
	V�"�	s��	!��	�;<�"
	502*��	��	W~W

� ���
R

vW WiWiS
R

if ,...,120,...,3),(1)()2(

 
7m�

	p���'
"	��*	��C	6��z	i	�;
	5W	��	i	P�(
	��	]�	s��	!��	�;<�"	p���'
"	V��(	s��	!��	�;<�"
	.�
���2�	5��*	��	�3C�;	i	!"'	��	p���'
"	��*	��C	6��z	W�;
	"	W!"'	��	]�	s��	!��	�;<�"

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

���
��


����
���

��
��	

���

��

�
��


���
����

���
���

 ��
!"

#
El

ec
tr

on
ic 

In
du

str
ies

 Q
ua

rt
er

ly
 V

o$3
 N

o$1
 S

pr
in

g�2
01

2

JPEG���
�"%������
�&���� �' �(�)*+���,-.��,��/��0����1

56(
	�?�IN����	"�	!
'
�	
	s��	!��	�;<�"
	��	>"�4�	.�
	�� 	e�C	6(
	
	s��	��	���*	��	�;<�"	.�
	}��o�	1���	V�'�Gh	s��	!��	�;<�"

56(
	�	s��	�;<�"	�?�IN�	!"'	��	p���'
"
	�
0o�	K'�I*	!�J	��	��	>"�4�	.�
	��	023F�	�(	s��	02��I�	��	�;<�"	.�
	VEN2 	s��	!��	�;<�"
	"	10*	1��I*	0���;	��	'
�B	t�UL|��UL��v	02���	!
	1���	��	!0#
"	������	�
0o�	��4Z	0#
"	������

5��*	��	�3C�;	w	��	i	P�(
	��	p���'
"	pr(
	5��*	��	0�-��	�;<�"	|
�	Y�oIJ	�;<�"	s��	i2 	.�
	��	�J��	��

	8� 	��"���	'�	��	����	�;<�"	�
	�3(�	�+	�2o�	���	�;<�"	.����z{�	0���	�!��('�)*+	�"�	�H#��	'�
	6F�	�
	!��G2&� 	!��('�)*+	K"'	'�	50���;	R�%3�
	�0�'
�	
'	>"�4�	.��3&��	�D�0)�	��	1��-+	"

5���;	��	'
�B	�('��	�'��	��
�
	'�	��	10*	1��43(
	�z{�	!��	�;<�"	R�%3�
	!
��	ANOVA

�)*+���#$,���-.�	�/,�
	ANOVA	5��*	��	1��43(
	ANOVA	]�2)�	�
	10*	��G2&� 	!��	�;<�"	!'��+	\�H��	!
��
	E�	��	!'��+	�q�	�
	1�
�	!��	1"�;	��+	02�	��	$%&�	��	6(
	!'��+	��l�C	f����+	]�2)�	]�
	!��	�;<�"	f����+	!
��	�C�A	]�	ANOVA�
	�!��('�)*+	K"'	.�
	'�	���	��	023F�	>"�43�

	56(
	10���;	1��43(
	10*	��G2&� 
	����	6G��&�	.3C��	b�I3#
	�D����	'
0��	.�
	56(
	p	'
0��	��C�A	]�	ANOVA	^���	�J"��
	6F� 	'� 	��J�� 	!�� 	1"�; 	0*�� 	�3)h�� 	p 	'
0�� 	1�
0�
 	�� 	
W- 	56(
 	1�
� 	!�� 	1"�; 	.�D����

	50*��	��	R�H=�	p<U5Um	\I?	'�	50�'
�	!�3&��	>"�4�	�D�0)�	��	ANOVA
	��	7�;<�"	|
��	�;<�"	!��'
���	\��*	1�
�	1"�;	"�	�JPEG�C
�;���D3(
	E3�'�D-
 	'�Gh	!
��
	\�)&� 	0�
 	10* 	��(��� 	7>"�43� 	!��( 	��G2 	!�� 	g�� 	��� 	1��-+ 	" 	8� 	����� 	mUU 	!"' 	�

	!��	E3�'�D-
	!
��	f����+	.�
	i��3�	56(
	10���;	b�I?
	�+	!"'	��	ANOVA	f����+	"	10*

V6(
	���	x�*	��	JPEG	�C
�;���D3(

	��
��	p	'
0��	.��3I�	5023F�	U5U�	�
	�3I�	p	'
0��	!
'
�	�;<�"	�Um	��;<�"	|
�	����	�
	VPQ

p�	|5|�m�eLUU�	V��	6(

	��
��	p	'
0��	.��3I�	5023F�	U5U�	�
	�3I�	p	'
0��	!
'
�	�;<�"	u�	��;<�"	|
�	����	�
	VFm

p�	�5����eLUU|	V��	6(

	'
0��	.��3I�	5023F�	U5U�	�
	�3I�	p	'
0��	!
'
�	�;<�"	|U	��;<�"	|
�	����	�
	VOutguess

p�	U5UU�u	V��	6(
	��
��	p
	p	'
0��	.��3I�	5023F�	U5
	�
	�3I�	p	'
0��	!
'
�	�;<�"	
U	�G2�	��;<�"	|
�	����	�
	VMBS

p�	U5UU

	V��	6(
	��
��
	E3�'�D-
 	.3F)* 	!
�� 	��(�2� 	�;<�" 	�SVD 	!�� 	�;<�" 	�"' 	�� 	'�q3�
 	p 	������ 	�J�� 	��
	!
��	7p	������	.��3)h���	ANOVA	f����+	i��3�	�	b"0J	'�	502*���	MBS	�C
�;���D3(


www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

�������������
	10*	��N�
	8� 	"	1��-+	�����	�UUU	!"'	��	f����+	.�
	56(
	10���;	����	!��G2&� 	��('�)*+
	}H3%�	.��'"�	s��	
UU	��	"	s�23�	!��	1�
0�
	'�	��	�*���+	�?�IN�	102��	\�)&�	��"���	56(


	50�
	10���;	��H�
�	6��32�
	�
	0�
	10*	�3C�;
	!��	g�� 	�� 	" 	JPEG�C
�;���D3(
 	!��	E3�'�D-
 	�
 	1��43(
 	�� 	1��-+ 	��"���	'�	�������	>�?@A

	" 	��H�
� 	6��32�
 	�
 	MBS 	" 	Fm	 �	Outguess 	!�� 	E3�'�D-
 	56(
 	10* 	!��( 	��G2 	�>"�43�
	'
0��	!
'
�	�;<�"	�m�	��;<�"	|
�	�����
	f����+	.�
	'�	56(
	10*	!��(	���*	PQ	E3�'�D-


	5023F�	U5U�	�
	�3I�	p
	50��*	R�%3�
	�!��('�)*+	K"'	�3G�	��)HI?	'�q2�	��	�G�+	.����z{�	�!��	�;<�"	����	�
	0���	b�#

V6(
	���	>'�Z	��	�;<�"	R�%3�
	E3�'�D-

	56(
	0����	�'��	�C
�;���D3(
	E3�'�D-
	"�	'�	\B
0#	�G�+	p	'
0��	��	����	�;<�"	R�%3�


	�3I�	Fm	"	PQ�	Outguess	�C
�;���D3(
	!��	E3�'�D-
	'�	�G�+	p	'
0��	��	����	�;<�"	R�%3�

56(
	U5UU�	�


56(
	U5Um	�
	�3I�	MBS	�C
�;���D3(
	E3�'�D-
	'�	�G�+	p	'
0��	��	����	�;<�"	R�%3�

	5��*	��	R�%3�
	�;<�"	��m	��;<�"	R�%3�
	E3�'�D-
	.�
	�
	1��43(
	��

�����	
����
	
	�	 
��-��×

	
��� 
��-��×



��
 
��-��×



�
	 
��-��×



�
� 
��-��×

�
��� 
��-��×

�
		� 
��-��×

�

�
 
��-��×

�
��� 
��-��×

�

�	 
��-��×p

�"#

���#
0��.�

	1022�	!02�	�3(�	]�	�
��	��	�8� 	"	1��-+	�����	��	�
	SVD	��� 	��	�;<�"	!��'
���	.3*
�	��
	�;
	"	�L	'
0��	��	02*��	8� 	��"���	��	yHo3�	�;
	�;<�"	!��'
���	5��I�	�#
�A	�=�	���(�;'
	]�	�
�2?	�� 	E�I��	�=(	��	50��*	��	1�
�	6&;��	�	'
0��	�� 	02*�� 	1��-+ 	��"���	�� 	yHo3�

5��*	��	�3C�;	�q�	'�	��	�;<�"	�
	�=�	k����
	 7��

50*��	��	���(�;'	k�
�l	"	�
i	�����	�
	10*	��(���	�;<�"	'
���	f	��	�-��o�	'�
	�3��(	f	�;<�"	'
���	
03�
	������	]�	!
��	5��*	��	1��	.�I%�	K���+	�H#��	'�	���(�;'	k�
�l

	5���;	��	��(���	u	�-��o�	�
	1��43(
	��	g	'
0��	pr(	���*	��
qq fffg ��� ���� ...2211 	 7u�

	56(
	8� 	�����	�>'��2�
	��_	'�	"	6(
	1��-+	�����	0*��	�4Z	�
	�3&��	g	10*	��(���	'
0��	�;

	��	�=�	���(�;'	1022�	!02�	�3(�	i2 	�
	1022�	!02�	�3(�	6B�	����	d��	!
��	1�"� 	.�
	'�

V�
	02�'��?	��	6(
	10*	1��43(
	���MI�	'�A
	�� 	10*	9
�%3(
 	�H�	�;<�" 	��m	P�(
 	�� 	10*	�#
�A	�=�	���(�;'	1022�	!02� 	�3(�	5�

7	p	������	.��3)h��	�	ANOVA	f����+	i��3�	5�	b"0J

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

���
��


����
���

��
��	

���

��

�
��


���
����

���
���

 ��
!"

#
El

ec
tr

on
ic 

In
du

str
ies

 Q
ua

rt
er

ly
 V

o$3
 N

o$1
 S

pr
in

g�2
01

2

JPEG���
�"%������
�&���� �' �(�)*+���,-.��,��/��0����1

	JPEG	�C
�;���D3(
	!��	E3�'�D-
	��I�	��	1��-+	"	8� 	��"���	\��*	�*���+	�?�IN�	�
	1��43(

	1��43(
	��	10*	9
�%3(
	�;<�"	�Um	P�(
	��	10*	�#
�A	�=�	���(�;'	1022�	!02�	�3(�	5�

PQ	�C
�;���D3(
	E3�'�D-
	��	1��-+	"	8� 	��"���	\��*	�*���+	�?�IN�	�

	�
	1��43(
	��	10*	9
�%3(
	�;<�"	u�	P�(
	��	10*	�#
�A	�=�	���(�;'	1022�	!02�	�3(�	5


Fm	�C
�;���D3(
	E3�'�D-
	��	1��-+	"	8� 	��"���	\��*	�*���+	�?�IN�
	�
	1��43(
	��	10*	9
�%3(
	�;<�"	|U	P�(
	��	10*	�#
�A	�=�	���(�;'	1022�	!02�	�3(�	5�

Outguess	�C
�;���D3(
	E3�'�D-
	��	1��-+	"	8� 	��"���	\��*	�*���+	�?�IN�
	�
	1��43(
	��	10*	9
�%3(
	�;<�"	
U	P�(
	��	10*	�#
�A	�=�	���(�;'	1022�	!02�	�3(�	5m

MBS	�C
�;���D3(
	E3�'�D-
	��	1��-+	"	8� 	��"���	\��*	�*���+	�?�IN�
	1022�	!02�	�3(�	�
	1��43(
	��	7u	�-��o��	g�	�3�
'� 	
03�
	������	����	1��-+	��	8� 	$�%&�	!
��	

V0��	��	g'	���	6-�#	�(	�
	�)�	g�	'
0��	��	�J��	��	����;	��	��(���	b"

56(
	1��-+	�����	�0*��	U5�	!"�F�	�3;'M�	g�	�;
	5�

56(
	8� 	�����	�0*��	LU5�	!"�F�	�3)h��	g�	�;
	5�
	�"�	!��	1022�	!02�	�3(�	�
	1��43(
	��	>'�Z	.�
	'�	�'
�	'
�B	7LU5�	�U5��	1���	'�	g�	�;
	5

	gm	��	g�	������	�
	��	"�	\B
0#	�;
	b�#	5���;	��	��(���	gm	"	g��	g
�	g�	������	�'�Gh	��
5��*	��	1�
�	$�%&�	8� 	>'�Z	.�
	��_	'�	"	1��-+	�����	0*��	6���	gm	��	g�	s�IN�	��	"

�����	�� !�1��.�
	'��	!��('�)*+	��J��	!��	K"'	��	"	10*	�,
'
	!��G2&� 	'��	!��('�)*+	K"'	i��3�	�f%�	.�
	'�
	6GJ	�
	b"
	V6(
	�3C�;	'
�B	�('��	�'��	6GJ	"�	�
	!��G2&� 	'��	!��('�)*+	K"'	5���;	��	�F����

5���;	��	����	��
�
	'�	��	!��('�)*+	6?�(	�"�	"	!��('�)*+	6B�

��������	
���


	5���;	��	��(���	ROC	�2�2�	���	�=(	'��o�	.�
	'�	56(
	AUR	!��('�)*+	6B�	!��;	1�
0�
	'��o�
	[�*	��	0*��	6���	1022�	!02�	�3(�	R
�J	�)2�
	b�I3#
�	6('�	6���	'
��I�	�ROC	�2�2�
	0*��	6���	1022�	!02�	�3(�	R
�J	�)2�
	b�I3#
�	1��3*
	6���	kF#	��	70*��	1��-+	�����	�)2�


50*��	��	750*��	8� 	�����	�)2�
	[�*	��
	��	e�	]�	�+	ROC	�2�2�	��	03C
	��	Q�4�
	���D2�	1022�	!02�	�3(�	]�	��)HI?	.���0�
	1��-+	�!"�F�	b�I3#
	��	
'	1��-+	�����	]�	1022�	!02�	�3(�	��	�2o�	.�0�	50*��	�J'�	�m	��"
�
	!02�	�3(�	6B�	�
�2?	��	
'	ROC	�2�2�	���	�=(	�
��	��	.�
���2�	50��	��	$�%&�	8� 	��

	5��I�	����	1022�
	!
�� 	���J�� 	'�� 	!����('�)*+ 	���( 	�� 	!��G2&� 	��('�)*+ 	AUR 	������ 	m 	�� 	� 	b"
0J 	'� 	

	56(
	10*	�F����	JPEG	�C
�;���D3(
	/"�o�	E3�'�D-
	'�Gh	.3F)*

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

	Outguess	�C
�;���D3(
	E3�'�D-
	!
�
	��	��J��	!����('�)*+	"	!��G2&� 	��('�)*+	AUR	������	5�	b"0J

	Fm	�C
�;���D3(
	E3�'�D-
	!
�
	��	��J��	!����('�)*+	"	!��G2&� 	��('�)*+	AUR	������	5
	b"0J

	PQ	�C
�;���D3(
	E3�'�D-
	!
�
	��	��J��	!����('�)*+	"	!��G2&� 	��('�)*+	AUR	������	5�	b"0J

�����������

0.050.10.20.4
Embedding rate

Steganalysis method
65.1078.7790.91NAFBS
50.7653.2757.77NAWBS
51.6153.9855.82NABSM
54.5259.1666.3472.36WAM
54.0357.0161.9764.77Xuan et al
55.6659.3164.1667.60Gul et al
83.6085.8686.2487.72Proposed

0.050.10.20.4
Embedding rate

Steganalysis method
55.2062.7476.3989.93FBS
49.8750.5853.4459.94WBS
49.9450.2351.2552.55BSM
52.5655.5163.2170.74WAM
50.6750.8453.2154.95Xuan et al
51.5453.2558.8766.37Gul et al
82.1382.9984.4587.52Proposed

0.050.10.20.4
Embedding rate

Steganalysis method
50.2750.8752.6456.95FBS
50.7951.9052.8255.54WBS
51.2352.1653.3355.34BSM
NANANA62WAM
NANANA71Xuan et al
NANANA68Gul et al
56.862.3267.9474.68Proposed

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

���
��


����
���

��
��	

���

��

�
��


���
����

���
���

 ��
!"

#
El

ec
tr

on
ic 

In
du

str
ies

 Q
ua

rt
er

ly
 V

o$3
 N

o$1
 S

pr
in

g�2
01

2

MBS	�C
�;���D3(
	E3�'�D-
	!
�
	��	��J��	!����('�)*+	"	!��G2&� 	��('�)*+	AUR	������	5m	b"0J

���

	��	�3-�#	��	6�F�	!��G2&� 	1022�	!02�	�3(�	�
	1��43(
	��	!��('�)*+	6B�	E�3*
�	'�q3�
	��	'�=��I�
	�3(�	'�	�=�	.��3&��	
���	56(
	�3C��	���G�	��*	��	1��43(
	�=�	���(�;'	1022�	!02�	�3(�	]�	�

	!02�	�3(�	'�	�)�,�N�+	�
	.�
���2�	50��	��	g'	�4Z	��	]��M�	g	������	'�	�=�	���(�;'	1022�	!02�
	!02�	�3(�	6B�	�6(
	10*	b�I?
	M��	�D��	1022�	!02�	�3(�	'�Gh	������	.�
	!"'	��	!��G2&� 	1022�

56(
	�3C��	f�
MC
	!��G2&� 	��('�)*+	�N�3�	'�	"	1022�
	6(
	��F)�	Y������	>"�43�	�C
�;���D3(
	!��	6�C�j	!
�
	��	Outguess	E3�'�D-
	!��('�)*+	6B�
	��G2 	DCT	k�
�l	LSB	'�	��� 	!��	6��	
03�
	E3�'�D-
	.�
	'�	0*	1'�*
	��0��	'�	��	'�=��I�	
���
	'�	Y@I?	.�
���2�	50��*	��	1�
�	���`�	k�
�l	����	������	�HZ
	�
�D3F��	n4#	'�q2�	��	pr(	"	10*
	�=�	�D3F�
"	"'	.�
	�
	5��I�	02�
��	���`�	DCT	k�
�l	��I�	��� 	1�
0�
	��	�J��	�"0�	E3�'�D-
	.�


56(
	���&�	Y������	��������	��� 	b�A	}H3%�	!��	g��	!
�
	��	��)�	1��#	'�	��	\F)� 
	0��I�	'�)*+	
'	MBS	����	��	0�
��	�I�	E3�'�D-
	.�
	E�3*
�	'�q3�
	M��	ANOVA	6F�	�
	��	'�=��I�
	1��43(
	!��(	��G2 	!
��	DCT	k�
�l	�
	"	6(
	b0�	��� 	��	E3�'�D-
	]�	��C
�;���D3(
	E3�'�D-
	.�
	
���
	���`�	��*	��	��)�	1��#	'�	�����	!��L��3(	"	���=(	�=�	�D3F�
"	���`�	�?��	��	�w�+	502�	�I�

	56(
	\�0��	1��#	'�	DCT	k�
�l
	'�	�������	��� 	
03�
	7YASS�	6(
	10*	�,
'
	�UUu	b�(	'�	��	JPEG	�C
�;���D3(
	E3�'�D-
	.���0�0J	'�
	�H�	'�A	��	0*	1'�*
	M��	d��	'�	��	'�=��I�	5��*	��	\�0��	JPEG	��	�����	pr(	10*	��G2 	��)�	1��#
	'�	�����	pr(	"	10*	��G2 	DCT	k�
�l	'�	�������	>�?@A
	��	6(
	yC��	���D2�	!��G2&� 	��('�)*+

	503C
	��	Q�4�
	YASS	'�	��	6(
	!02�
�C	p)?	Y���B�	.�
	"	���;	'
�B	�('��	�'��	��)�	1��#

�������	
�����

	��	!��G2&� 	!��('�)*+	K"'	�
	1��43(
	��	�UUkb	�����	����	1��-+	��	8� 	.��o�	!
��	��d	����	>0�
56(
	���B�	�U	��
��	���
0#	\�c	>��Z���	��	!����r���	E3F�(

JPEG���
�"%������
�&���� �' �(�)*+���,-.��,��/��0����1

0.050.10.20.4
Embedding rate

Steganalysis method
53.3557.0664.6579.01FBS
50.1450.8553.4156.79WBS
50.1150.8551.5353.62BSM
59.8170.5581.2485.91WAM
51.4452.9755.5158.19Xuan et al
54.1558.1463.6769.20Gul et al
52.452.853.253.31Proposed

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

�������������
L	CPUV	 Dual Core Intel Pentium D	T�m�	
���	MHz	
L	MotherboardV	Gigabyte GAL|IT�mG	
L	RAMV	�G
L	OS NameV	Microsoft Windows XP Professional SP�

	�6?�(	�	��	��
��	k����	��	���	>��%&�	��	�I3F�(	��	WBS	"	FBS�	BSM	!��	E3�'�D-
	!
��	����	.�

5	t�
v	0*��	��	6?�(	��	"	6?�(	


L	CPUV	Xeon Pentium	��	�|UU	MHz
L	OS NameV	Linux

	6(
	�G�0�	56(
	10*	!��(	1��� 	MATLAB	�F���	������	����	��	!��G2&� 	��('�)*+	!��	������	��I�
	56C��	0�
��	���G�	'��F�	6?�(	0��*	�3*��	C	����	��	��	������	.�
	�;
	��

23���
[1] M. Kharrazi, H.T. Sencar, N. Memon, “Image Steganography:Concepts and 
Practice”, Lecture Notes Series, Institute for Mathematical Sciences, National 
University of Singapore, Singapore, Republic of Singapore, 2004.
[2] J.J. Eggers, R. Bäuml, B. Girod, “A Communications Approach to Image 
Steganography”, Proceedings of SPIE: Electronic Imaging 2002, Security and 
Watermarking of Multimedia Contents, Vol. 4675, San Jose, California, 2002.
[3] J. Fridrich, M. Goljan, R. Du, “Steganalysis Based on JPEG Compatibility”, 
Proc. SPIE Multimedia Systems and Applications IV, Vol. 4518, Denver, 
Colorado, pp. 2752001 ,280-.
[4] B. Li et al., “A Survey on Image Steganography and Steganalysis”, Journal 
of Information Hiding and Multimedia Signal Processing, Volume 2, Number 
2, pp. 142173-, April 2011
[5] R. Bohme, A. Westfeld, “Breaking Cauchy model-based JPEG 
steganography with first order statistics”, ESORICS 2004, LNCS 3193, pp. 
1252004 ,140-.
[6] A. Westfeld, “High Capacity Despite Better Steganalysis (F5–A 
Steganographic Algorithm)”, In: Moskowitz, I.S. (eds.): Information Hiding. 
4th International Workshop. Lecture Notes in Computer Science, Vol. 2137, 
Springer-Verlag, Berlin Heidelberg New York, 2001.
[7] J. Fridrich, M. Goljan, D. Hogea, “Attacking the OutGuess”, In: Proc. 
ACM: Special Session on Multimedia Security and Watermarking, Juan-les-

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��

���
��


����
���

��
��	

���

��

�
��


���
����

���
���

 ��
!"

#
El

ec
tr

on
ic 

In
du

str
ies

 Q
ua

rt
er

ly
 V

o$3
 N

o$1
 S

pr
in

g�2
01

2

Pins, France, 2002.
[8] G. Gül, A.E. Dirik, I. Avcibas, “Steganalytic Features for JPEG Compression-
Based Perturbed Quantization”, IEEE SIGNAL PROCESSING LETTERS, 
Vol. 14, No. 3, March 2007.
[9] J. Fridrich, M. Goljan, D. Soukal, “Perturbed quantization steganography 
with wet paper codes” In: Proc. ACM Multimedia Security Workshop, pp. 
415-, Magdeburg, Germany, September 202004 ,21-.
[10] I. Avcibas, N. Memon, B. sankur, “Image steganalysis with binary 
similarity measures”, IEEE International Conference on Image Processing, 
Rochester, New York, September 2002.
[11] S. Lyu, H. Farid, “Detecting Hidden Messages Using Higher-Order 
Statistics and Support Vector Machines”, 5th International Workshop on 
Information Hiding, Noordwijkerhout, The Netherlands, 2002.
[12] S. Lyu and H. Farid, “Steganalysis using color wavelet statistics and one-
class support vector machines", SPIE Symposium on Electronic Imaging, San 
Jose, CA, , 2004.
[13] J. Fridrich, T. Pevny, “Towards multi–class blind steganalyzer for JPEG 
images”, In: M. Barni, I. Cox, T. Kalker, H.J. Kim, (Eds): Proc. 4th Int. 
Workshop on Digital Watermarking, Sienna, Italy, pp. 3953-, September 2005.
[14] G. Xuan et al., “Steganalysis using high-dimensional features derived 
from co-occurrence matrix and class-wise non-principal components analysis 
(CNPCA),” in Int.Workshop on Digital Watermarking, Korea, Nov. 8–10, 
2006
[15]  M. Goljan, J. Fridrich, and T. Holotyak, “New blind steganalysis and 
its implications,” Proc. SPIE Security, Steganography, and Watermarking of 
Multimedia Contents VIII, vol. 6072, pp. 607 201–1, 2006.
[16] G. Gul, F. Kurugollu, "SVD-Based Universal Spatial Domain Image 
Steganalysis", IEEE Transactions On Information Forensics and Security, Vol. 
5, No. 2, June 2010
 [17]   G. Gul and F. Kurugollu, “A novel universal steganalyser design:Logsv,” 
in IEEE Int. Conf. Image Processing (ICIP 2009), Cairo,Egypt, 2009.
[18] I. Avcibas, N. Memon, and B. Sankur, Steganalysis using image quality 
metrics, IEEE Trans. Image Processing, vol. 12, no. 2, pp. 2212003 ,229-.

JPEG���
�"%������
�&���� �' �(�)*+���,-.��,��/��0����1

www.SID.ir

www.SID.ir


Arc
hive

 of
 S

ID

��
[19] www.dpreveiw.com
[20] Software [Online] Available: http://wwwrn.inf.tu-dresden.de/~westfeld/
f5.html.
[21] Software [Online] Available: http://www.outguess.org/.
[22] Software [Online] Available: http://www.philsallee.com/mbsteg/index.
html
[23] M. Kharrazi, T.H. Sencar, N. Memon, “Benchmarking steganographic 
and steganalysis techniques”, EI SPIE San Jose, CA, January 162005 ,20-.
[24] A. Slaby, “ROC Analysis with Matlab”, Proceedings of the ITI 2007 29th 
Int. Conf. on Information Technology Interfaces, Cavtat, Croatia, June 25,28- 
2007
[25] K. Solanki, A. Sarkar, and B. S. Manjunath, “YASS: Yet another 
steganographic scheme that resists blind steganalysis,” in 9th Int.Workshop on 
Information Hiding, Saint Malo, France, Jun. 2007.

�����������

www.SID.ir

www.SID.ir

