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P r(Û |T = t)p(t|w)
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CSD−TCQ: 1.66 bits/symbole
CSD−QU: 1.66 bits/symbole
CSD−TCQ: 1.5 bits/symbole
CSD−QU: 1.5 bits/symbole
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Borne théorique de Wyner−Ziv pour 1.66 bits/symbole
CSD−TCQ: Distorsion mesurée pour 1.66 bits/symbole
CSD−QU: Distorsion mesurée pour 1.66 bits/symbole
Borne théorique de Wyner−Ziv pour 1.5 bits/symbole
CSD−TCQ: Distorsion mesurée pour 1.5 bits/symbole
CSD−QU: Distorsion mesurée pour 1.5 bits/symbole
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Limite de Wyner−Ziv: q=0
Distortion réelle: q=0
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Distortion réelle: q=0.01
Limite de Wyner−Ziv: q=0.02
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Distortion réelle: q=0.03
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Ŷ = E(Y = y ∈ [c, d]|ŶQ, Z = z)
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Ŷ 
"# Z � 
"CD# 
"#6��
�
ÇÍ � �6FG�u� �;� ���

X̂ = E(X = x ∈ [a, b]|X̂Q, Ŷ , Z = z)
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�3��
 �6#6FG�u� 
 � � #6FG� � ��
 �D
 X


ÇÍ � �6FG�u� 
 �;� �^�D
 � � ���ÉEDFG! � F�����!�� � ��!�£o
ÇÍ	
 �Ú�D
 Ŷ
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X|Ŷ ,Z
(DX) − 1

2
2R∗

X|Ŷ ,Z
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ŶQ

RX ≥ R
∗
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X|Ŷ ,ZQ
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X|Ŷ ,Ẑ
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(DX) − ε MY
 �6#�#���C �6��CD��� � ���6FG#6F C


"#,�	F =��"��
"!¢#,�D
��Á�"���DÎ
Ö � � � ��!���� � C�
"!¢# B � � �	F��6#������6F���! #6«�� ���6F � C�
 DX

�D
"£�F�
"!�#��

DX =
(σ2 + DY + DZ)

2
2R∗

X|Ŷ ,Ẑ
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(DX ) − 1

2
2R∗

X|Ŷ ,Ẑ
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CSD−2: 2/3 bit/s pour T et 4 bits/s pour W
CSD−3: 2/3 bit/s pour X et Y
CSD−2: 0.5 bit/s pour T et 4 bits/s pour W
CSD−3: 0.5 bit/s pour X et 2/3 bit/s pour Y
CSD−2: 0.4 bit/s pour T et 4 bits/s pour W
CSD−3: 0.4 bit/s pour X et 2/3 bit/s pour Y
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CSD−2: 1 bit/s pour T 
CSD−3: 1 bit/s pour X et 2/3 bit/s pour Y
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Distorsion théorique: CSD−2 avec 1 bit/s pour T
Distorsion mesurée: CSD−2 avec 1 bit/s pour T 
Distorsion théorique: DSC−3 avec 1 bit/s pour X et 2/3 bit/s pour Y
Distosion mesurée: DSC−3 1 avec bit/s pour X et 2/3 bit/s pour Y 
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CSD−2: 2/3 bit/s pour T
CSD−3: 2/3 bit/s pour X et Y
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Distorsion théorique: CSD−2 avec 2/3 bit/s pour T
Distorsion mesurée: CSD−2 avec 2/3 bit/s pour T
Distorsion théorique: DSC−3 avec 2/3 bit/s pour X et Y
Distorsion mesurée: DSC−3 2/3 avec bit/s pour X et Y
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CSD−2: 1 bit/s pour T et 4 bits/s pour W
CSD−3: 1 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
CSD−2: 2/3 bit/s pour T et 4 bits/s pour W
CSD−3: 2/3 bit/s pour X et Y et 5 bit/s pour Z
CSD−2: 0.5 bit/s pour T et 4 bits/s pour W
CSD−3: 0.5 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
CSD−2: 0.4 bit/s pour T et 4 bits/s pour W
CSD−3: 0.4 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
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CSD−2: 1 bit/s pour T et 4 bits/s pour W
CSD−3: 1 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
CSD−2: 2/3 bit/s pour T et 4 bits/s pour W
CSD−3: 2/3 bit/s pour X et Y et 5 bit/s pour Z
CSD−2: 0.5 bit/s pour T et 4 bits/s pour W
CSD−3: 0.5 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
CSD−2: 0.4 bit/s pour T et 4 bits/s pour W
CSD−3: 0.4 bit/s pour X, 2/3 bit/s pour Y et 5 bit/s pour Z
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Les coefficients à basse 
fréquence de DCT sont codés 
avec un codeur Wyner−ZIV

Les autres coefficients
DCT sont codés avec

un codeur source classique
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S

Ccb1

� Ô �l¥;Ì	Î @A�3�
���(����� � �  �! ��*
�(&� �2G@�$.����*,�($%9	/C21$%7� (�  (/1$%"%$%91�4!:/G".� � � � &�/ "%& ��*
��& /1 (217>*-<>*+$%! ��*4!�!(�+D

� � ��¬ � �3� ���D� �GF �Á� #6F���! �D
É� � #6� � !�� Cp���6�u� 
&� ¡ �@��CD�³��
 �³FG� � Go
 � > ��!�
"�<�DC�FG£ W
B CD! � C � !	�

#6F $ �Á� #�
"CD�i� ¡ : 
 �6# CD#6FG�GF����¯� 
"CD��
"�u
"!¢# � ��CD�L��
 � � ��
�� � F�
"!�#��i�D
WE � !��D
 � Ê � ��CD� � ��� ��
"�6£o
"�
CD!�
 � ��� � ��
ÇÍ	FG#���C � FGED��
 � �3��
"! � ��� � Go
�Î E � ��� � C�
"! � 
É�	C � «�
"�LFG!×�	C�#6��
"FG�G�GF�� Ctb1 
 �6# 
"!¢£o� �o� 

�	FG��
 � #�
"�u
"!¢# � CS�D� � �N�D
"CD�,£NF��D� �DÎ��³������� � C�
�� � ��� � C�
"! � 
��D
ª�u��#��,�D
 � ���D
 Mcb1


 �6# � �N�D� 
�;� � � � � !��É�D
LEDFG#��ÁÎ�:³C � !¢# � C	Í � �N
�� � F�
"!¢#�� �D
 � � CD#6��
 ��E � !��D
 � I � CD#6��
 � � C�
LCD!!M B ��
 � C � !	�
#6F $ �Á� #�
"CD� � �Á� � � FG��
uCD!DF C����6�u
 I?:��4Mª
 ��#�CD#6FG�GF�����ÎFEm
 � � �N
�� � F�
"!¢#�� � C � !¢#6F $;� � ����!¢# � ���D� � �;� �� � � !��ª�D
&EDFG#��ÁÎ ¡ « � � C�
 � � � !º�D
&EDFG#���
 �6#ª
"!��6CDFG#�
 � ��� � ��
 ����� 
"! CD#6FG�GF�� � !¢#ªCD! � �N�D
"CD� #6CD�6E:�� ��FG!� ��!D!���
"#,��
"CD��
"�u
"!�#,��
 ��EDFG#��7�D
 �;� �6FG#��ª��
"#�
"!¢C��³����!¢#,
"!�£o� �o� � � CS�D� � �N�D
"CD�ÁÎ

Em
 � FG� � Go
 � K ����!¢# �D� � ���D� 
 � � £o
 � CD!©�D� � ���D
"CD�L;ÉÎ Ë�Ì���Î*�,FG!���F B � ��CD� � « � � C�
�FG� � Go

> �N!�
"�<�DC�FG£ B CD!�
×FG!'Cp���6� � #6F���! �D
�EQ����� S 
 �6# Go�"!��"��� 
 �;� � FG!�#�
"� � ��� � #6F���! B � ��� � 
"!���� 
 
"!
�u��CD£o
"�u
"!¢#!� �;� �6#6FG���D
 �ªFG� � Go
 � K Î ¡ ���L�u
 � ��CD�ª��
 �ªFG� � Go
 � W � C � ��� � Go
 B CD!�
u#6� � !��<�
C����6�u� 
 � ¡ ��
 �6# ���D� �GF � C�� 
 � C	Í�FG� � Go
 � S 
"# �D
 �LE � !��D
 � �D
 � ��
�� � F�
"!�#��i����!�# C����6�u� 
 �ÁÎ
Em
W�u�N�D¬"��
W�D
 � ���6���"� � #6F���! � ��!��6F��D�"���¯
"!�#6��
 ��
 � � �N
�� � F�
"!¢#��u� ¡ �?�D
 �&FG� � Go
 � W 
"# ��
"CD���� ���6��
 � � ��!�� � !¢#�� �D
 ��FG� � Go
 � S IJ�3� FG!'C����6� � #6F���!��D
�E:�����7Ml
 �6#�CD!�
��	F��6#6�6FGEDCD#6F���!�E ��� � ��� F�
"!D!�
�Î

ÖU��CD� � « � � C�
,E � !��D
,� ¡ �D
 �*FG� � Go
 � W
B ��
7�D� � �N�D
"CD�`#6CD�6E:��CD#6FG�GF�� 
���
 � � �N
�� � F�
"!¢#��l� ¡ �

�D
��3� FG!'C����6� � #6F���! �D
ªEQ����� S 
"#7��
 �³EDFG#��,�D
 �;� �6FG#�����
 "C�� � ��CD�³
 ��#6FG�u
"�,��
 � � � � !�� �D
ªEDFG#��ÁÎ:��F
��
L!����ÉED��
i����
"�6��
"CD���&
 �6#6FG�u�i
 �6#���C � �"�6F�
"CD�!� 10−3 B � ��������CD!�
i�D
"� � !��D
i�D
LEDFG#��É�D
 �;� �6FG#��� �D�	FG#6F���!D!�
"���S
 ��# 
"!�£o� �o� 
º£o
"��� ��
�# � � � ��!b�	C � ���D
"CD�¯#6CD�6E:� �;� � � � £o��F�
º�D
×��
"#���CD�ÁÎ?Em
� ��� � 
 ���6C��L
 �6#L��� � �"#�� ��C�� � Cm� � � 
 � Cm� CD!�
 � ����E � EDFG�GFG#��S����
"�6��
"CD�uEDFG! � FG��
 ��� � 
 � # � ED��
 I 10−3 M
����FG# � #6#�
"FG!�#�
�Î

ÖU��CD�\��
 �(E � !��D
 �7Ê B ��
l� 
"�u
 � ��� � 
 ���6C��A��
"� � ��� � �"#�� � ��CD�(��
 � � � � !��\�D
lEDFG#��A� � C'C � Cm� � £ � !�#
��
 �D� � �N� � Go
S#6CD�6E:� B � � ��� � C�
"! � 
 Ccb1

�D��FG#�
"#6��
S��� � C � �"��� 
 �;� � � �N� � Go
 � ��!¢£o���GCD#6F C&�D
 � �
��� � C�
"! � 
 Ctb1 Î�ÖACDF�� B ��
 � � ����E � EDFG�GFG#�� ����
×E � � � !¢#S��CD� �D
 � �	F��6#6�6FGEDCD#6F���!���E ��� � ��� F�
"!D!�
 � �



� � 	���� � � ��	 �:� 	 � � ��� � � � �8����� � � � �(� � � � � ��� � � ���)�:��	��
� � � � � ÊÁ	J

�3��
"!¢#6��� 
u�	Cº#6CD�6E:�¯�D� � �N�D
"CD������!¢# �Á� � � CD��� 
 ��� 
"CD��
"�u
"!¢#�� � !�����
 �ª��� G�F���!����D
 � C � !¢#6F $ �Á� #6F���!
��� ��
"CD����FG!��	F � 
 � � ��!¢#6F�
"!D!�
"!¢# ��
 �7���N��E:����
 �,�D
 Ccb1

Î
� � ��¬ �É��
W�D� � �N� � Go
i#6CD�6E:� B ��
 ��FG!��	F � 
 � �D
 � � ��
�� � F�
"!�#��L� ¡ � � C � !¢#6F $;� �L����!�#&
 ��#6FG�u� �ÁÎ¡ « � � C�
WE � !��D
W�D
i�3� FG� � Go
 W 
 �6#&��
 � ��!��6#6�6CDFG#�
�Î(ÖÚ��CD� !�
 �;� ��FG!�#6�����	CDFG��
WCD!�
 � ��� � ��
ÇÍNFG#��

�6C �D� ���"�u
"!¢# � FG��
 � C��D� � �N� � Go
 B � � �u�"#6«��N�D
 �D
 ��
 � ��!��6#6�6C � #6F���!r�D
 � � ��
 � #6F���!r	Î 	Î Ë	Î ËS!m��
 �6#�;� � ���D� �GF � C�� 
 � C	Í � �N
�� � F�
"!¢#��L�D
 �&E � !��D
 �L� ¡ ÎU� � F B �3� � � Go���6FG#6«D�u
¯�D
W��
 � ��!��6#6�6C � #6F���!¸�D
 �� ��
�� � F�
"!�#��³� ¡ �@�D
ª#���CD#�
 �7��
 ��E � !��D
 � 
 �6#7�6FG�LFG� � FG��
 � � 
"�GCDF^�D� � �6FG# � � !��7� � ��
 � #6F���!×Ì	Î Ë	Î���F
��
 � �N
�� � F�
"!¢#�� ¡ �t�D
,�3� FG!'C����6� � #6F���!¯�D
7E:����� 
"#*�3� FG!��	F � 
 �D� � �N�D� ����!¢#l� � !��Y� � � 
"�u
³��� G�F���!
�D
 � C � !¢#6F $ �Á� #6F���!�I $DÍ	� 
 �;� �\�3� FG!��	F � 
 �D� � ���D� M � �������\��
 � �N
�� � F�
"!¢#l� ¡ �r��
 � ��!��6#6�6CDFG# � ��
"!��	� �
CD!�
 £ � ��
"CD�ª� G � ��
 � � 
"�G��
L�D
&�3� FG!'Cp���6� � #6F���!¼�D
 EQ������Î ¡ 
 � 
"!�� � !¢# B �6F(��
 � �N
�� � F�
"!¢#�� ¡ � �D

�3� FG!'Cp���6� � #6F���!W�D
�E:�����u
 �6#AFG!'C��"�6F�
"CD� ���3��
ÇÍ	#6���"�LFG#���FG!'Cp�"�6F�
"CD��
³�D
l� � ��� G�F���!i�D
 � C � !¢#6F $ �Á� #6F���! B� �������&��
 � �N
�� � F�
"!¢#L� ¡ � ��
 � ��!��6#6�6CDFG# � ��
"!��	� � � � £ � ��
"CD�L�D
 � 
"#6#�
 
ÇÍ	#6���"�LFG#���Î(Ö � � � ��!�#6��
 B
�6F���
 � �N
�� � F�
"!¢#W� ¡ � �D
¯�3� FG!'Cp���6� � #6F���!t�D
¯E:�����¸
 �6#i�6C � �"�6F�
"CD�&� �3��
ÇÍ	#6���"�LFG#��S�6C � �"�6F�
"CD��

�D
 � � ��� G�F���!r�D
 � C � !¢#6F $ �Á� #6F���! B � ������� � � £ � ��
"CD�L��
 � ��!��6#6�6CDFG#�
 � ��
"!��	� � � � £ � ��
"CD�L�D
 � 
"#6#�


ÇÍN#6���"�LFG#��ª��C � �"�6F�
"CD��
�ÎDèA!%$�! B CD!�
 #6� � !�� C����6�u� 
�FG!¢£o
"��� 
ª�D
³� � � ¡ � Ip�¾� ¡ � M*��
"� � ���D� �GF � C�� 

�6CD�7��
 � � �N
�� � F�
"!¢#��,��
 � ��!��6#6�6CDFG#��ÁÎ
� ��� � * � ��� � �����'� � ��0 � ��$ � �	�'���	!)�

�^��C��7��
 �*��� ��CD�G# � #����D
 ��FG��CD� � #6F���! � ��� ��
"!�#�� �7����!¢#l��� � �GF���� � � £o
 � CD! � �N�D
"CD� � ��!¢£o���GCD#6F CA�D

� � � C � !�#6F $ �Á� #6F���!�� ¡ :@�D
 ����!:G�C�
"CD�7�D
 � ��!¢#6� � FG!¢#�
 KTCQ = 9 Î'E � ��� � C�
"! � 
 £�F��D� ��� � �N�D
"�

 �6#?>�����
"� � !×
"! Cp���6� � #B: ¡ � >�
"#7�D
 Cp��� � C�
"! � 
���� FG� � Go
�� G � ��
'�¯ÊKL ; �oÎ� ��C�� � ��� �;� ����!��7��
 � � 
"� C����6� � ! � 
ª�D�"EDFG#<� �	F��6#������6F���!��D
ª�D
"C	Í � �N�D
"CD����£�F��D� �L�	F���#6�6FGEDC�� �ÁÎ
Em
 � ��
"�LF�
"� � ���D
"CD� Ip�D� �6F G�!�� �;� � ¡ S��,� Ê M,CD#6FG�GF���
 �	F =��"��
"!¢#�� � C � !¢#6F $ �Á� #�
"CD����� �Á� � � FG��
 ��CD!DF§�
Cp���6�u
 � � ��CD� � « � � C�
YE � !��D
��D
`� � � ¡ �ªÎ+:³C � !¢# � CL�D
"C	ÍNF�¬"�u
 � �N�D
"CD�?Ip��� �6F G�!�� �;� � ¡ S��³�¾Ë.M B
��
 �YE � !��D
 �ªÊ³����!�# � C � !�#6F $;� 
 � � £o
 � � � � ¡ :/
"# � ��CD�*��
 � � CD#6��
 �lE � !��D
 �l��! CD#6FG�GF���
³�	F =��"��
"!¢#��� C � !�#6F $ �Á� #�
"CD��� � �Á� � � FG��
 � CD!DF Cp���6�u
 �ÁÎE^
 � ��� �6CD�G# � #��u�D
¯�6FG�ÉCD� � #6F���!d��ED#�
"!¢C�� � £o
 � � � � ¡ :
����!¢#Y��� � �GF���� � � £o
 � �	F =��"��
"!¢#��l�D�"EDFG#�����1�3EDFG#��l� ¡ : � £o
 � :³FG!��D
ÇÍD


�
Ê�IJ£o��FG� $0G�CD��
�Ì	Î .M B ���3EDFG#��

� ¡ : � £o
 � :³FG!��D
ÇÍ	

�
 B L1�3EDFG#��A� ¡ : � £o
 � :³FG!��D
ÇÍD


�
Ì B 
"#(Ì1�3EDFG#��(� ¡ : � £o
 � :³FG!��D
ÇÍD


�
@	ÎDE^
 �

£ � �6F � ! � 
 �l�	CWED�6CDFG#Y�D
 � ���6���"� � #6F���!¯
"!¢#6��
 ��
 � � ��
�� � F�
"!�#���� ¡ � �D
 W 
"#l�D
 S ����!�# �Á� � � CD��� 
 �
«������<�3�GF G�!�
+I @ > > Em� � è8MÇÎ

ÖU��CD�YCD! �(@ Ö
�
Ë+I � ��
 �6#<� �1� �	FG��
�
"!¢#6��
 �D
"C	Í FG� � Go
 �l�¾!¢#6� � B FG� � � CD!�
³��
"CD��
7FG� � Go
 W M B � �

$0G�CD��
&Ì	Î JLFG�G�GC��6#6��
���
�G � FG!��D
 � 
"� C����6� � ! � 
���ED#�
"!¢C � £o
 � � � � C � !¢#6F $ �Á� #6F���!º� ¡ : � CS!DFG£o
 � C
�D
i� � E � !��D
�Ê �;� �É� ���D� ���6# �S� � � C � !¢#6F $ �Á� #6F���!�CD!DF C����6�u
�ÎÚ�?CD!��D�"EDFG# Ip�D�"EDFG#5G�����E � �l�D
 �
FG� � Go
 � W 
"# K M7�D
�L����+H�E � � B ��! � 
"CD# £o��FG� � C�
���
 PSNR �D
 Y Ip�D
 ��FG� � Go
 � W 
"# K M
��ED#�
"!¢C � £o
 � ��
 ¡ S��³�¾Ë CD#6FG�GF�� � !¢#*� � � ¡ :©
 �6#A�u
"FG�G��
"CD�Y�D
7�	Î Ë	Jª�Dá � C�
 � 
"�GCDF;��ED#�
"!�C � £o
 � CD!¡ S �³� Ê �ÉE � ��
���� CD! � C � !�#6F $ �Á� #�
"CD�,� �Á� � � FG��
�CD!DF C����6�u
�Î ¡ 
 G � FG! �D
 � 
"� Cp���6� � ! � 
 � C:G��u
"!¢#�


"!�C���! � #6F���!��D
�� � # � FG�G��
É�	C �(@ Ö 
"# �	CS�D�"EDFG#ÁÎ���CD�,� � $0G�CD��
&Ì	ÎGÊÁ� � ��CD�,CD! ��@ Ö

�
� Ip
"!�#6��


�D
"C	Í×FG� � Go
 �ª�¾!¢#6� � B FG� � � WFG� � Go
 �B> �N!�
"�<�DC�FG£0M B � � �	F =:�"��
"! � 
L�D
 PSNR 
"!�#6��
 ��
 �ª�D
"C	Í���D� ��� � «�
 � �;� ����
³�D
 �	Î 	JÉ�Dá �&�	Î �¢	L��Dá � ��CD�Y�D
 �Y�D�"EDFG#��Y��
 � � 
 � #6F C��*�D
 L���� �&Ì����(HNE � �ÁÎ E �
$0G�CD��
ÉÌ	ÎGÊ�Ê�FG�G�GC��6#6��
ªCD! G � FG!���ED#�
"!¢C � £o
 � ��
 ¡ S �³�¾Ëu�D
��3�������	��
��D
��	Î L�ÌA@i�Dá �;� �,� ���D� ���6# �¡ S �³� Ê � ��CD��CD! �(@ Ö

�
@L
"#7CD! �D�"EDFG#,�D
É������H�E � �ÁÎ

Em
 ¡ S��³�¾Ë 
 ��# � �"! � �GF���� �;� ����
 � � 
"� C����6� � ! � 
 �ª�D
&� � � ¡ : � C � FGED��
 �D�"EDFG#ÁÎ @ !º��E���
"�6£o
� C�
 � �GC��u��
¯�D�"EDFG# 
 ��# � 
"#6FG# B �u��FG!��i��
 G � FG!d�D
 � 
"� C����6� � ! � 
 �i�	C ¡ S��³�¾Ë �;� �u� ���D� ���6# �



Ê"�¢� ��� ��� � �������

0 100 200 300 400 500 600
26

28

30

32

34

36

38

40

Débit en kbps

P
S

N
R

 d
e 

Y
 e

n 
dB

Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−2: TCQ & QU
CVD−1: QU
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=4
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CVD−2: TCQ
CVD−1: QU
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Coast Guard QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Soccer QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Hall Monitor QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−MC: 1 bit/period
CVD−MC: 2 bits/period

� Ô���� hc^������ �(���'�+� �/ 2��� 
� �'�#$8�+�# 2������!������������� 
� �  (�'���"�+��!���3�+������$0 2!���������� � � � �	 4 ��� �+! GOP = 2�����%�+� ��� ��� ���#��
��<
������3��!����3!+!+ �1��8�����<�+� ����� ����������
��<
���������!�����!+!* 213�36
	 ���/ ���&�
)( � �'������@���5�@���5����$&���+ 2�(�# 
$&���'������
� ���3!'+* �!���

4 ) V %W� T ` T$!LV � %X� [ n [ ! #.["g � Y � ��-�Ye[ T � #	Ye[ Q ) ` ��Y � bcT #9-,� V ��- Q )\� � V % n\T ��-R)�� T �&#&% T Z V -�j V�! �
� ��` [ ! � � � � �cjc� ) V ��Y V �0� � Z T #9�W� � �4["% T #9-,� V ����Y�- ` � ! #.[ T % � �2�4["%0�h-�% T )\� � � � �6) T$!!0 ) !�! ["g �
� � V #DC�#&% �a� !qnqT � ["g�- � ^ $ � � � ! � [ ! #_j � [ T % �aQR� #&# � � ��` [ ! � � �]' V�! �D` [ !�T� % �DQ ) ! �9#.[ ! # � k Q ' � �&#1f d�f
� T % � � ��` [ ! � � % Y �N` C ` � ! ) ` Z�% � � � Z T #9�l� � �4["% T #9-W[+��� T # T ) !�! � Y�� �h) V %B#9) V �lY � � ��Ye[ ! �l� � Z T #9�
� ��Q9S [ UqV � Z4[ ! � � i o � ! #&%.[�� ! � V�! � g�%.[ ! � � � � %&# ��� ! ��-�Z T #0� V Q )q� � V % n\T ��-R)@� T �&#&% T Z V -�^!4 ) V %
Ye[<�9- UqV � ! QR� � )+% ��` [ ! jcY � � f g V % � � hc^ ,m, � # hc^ , � ` ) ! #&% � ! #0Ye[<��-�g�%.[+� ["# T ) ! � � � � � % � )+% ` [ ! QR� �
� ! # � % ` � � � ��-�Z T #W["��%  �0� � �	� ��` [ ! � � �W% � �&� �RQ # T$n � �	� � � � #	� � ��Z T #9�P�4["%	%.["���6)+%&#Wd QR� Y$Y � �
)+Z�# � !LV � �N[ n �RQ V�! � � ��` [ ! � � � � �NZ T #B�4["%B�6-�% T )q� � ^ 4 ) V %lY �P` C ` � PSNR k*[ V #9) V % � � � �c^���o
�BA o � # V�! � T$! � � b ��� �cjL) ! � � V # )+Z � � % n � % � [ ! �lY � �Bf g V % � �'hc^ ,m, � #2hc^ , ��� � �l� � %&# � � � � ��-�Z T #9�
� � �_�c^ � � � #2� � ��lc^ �q� ? Z�� �0�6) V %2� � �X� ��` [ ! � � �X% � �&� �RQ # T$n � �X� � � � #2� � � Z T #9�W�4["%2�h-�% T )\� �
� � �h) T$!!0 ) !�! ["g � ^M$ � � n ["Y � V %9���.) ! #���%9) Q9S � �,� � ��� � %&# � � � �&# T ` - � ���4["%�Y(' - UqV ["# T ) ! kihc^� o ^]i !
�65]� #_j �6) V % V�! � T$! � � b ��� � k #planBits = 63 � [ ! �skihc^� o&o j Y � �D� � %&# � � ∆R �.) ! #@-�gL["Y � �@d
��oc^joml k Eb = (0 + 1 + 2)/3 � [ ! �Dkihc^� o&o � # , �c^ � ��k Eb = (0 + 1 + 2 + 3)/4 o ? Z�� �0�6) V %0� � �
� ��` [ ! � � �0% � �9� �RQ # T$n � �2� � � � #0� � ��Z T #9�	�4["%0�6-�% T )\� � � � �h) T$!!0 ) !�! ["g � ^

O � #.["Z�Y � [ V hc^ , ` ) ! #&% � Y � �P# ��` � �	g�Y�)+Z4[ Vcb � V ��- Q )q� ["g � � � Ye[<�9- UqV � ! QR� � )+% ��` [ ! [ n �RQ
� T 5 -�% � ! # � � n ["Y � V %9�X� V�! ) ` Z�% � � � Z T #9�X� � �4["% T #9-<� ��` [ ! ��-R�X�4["%W�6-�% T )q� � � � �6) T$!!0 ) !�! ["g � ^O � �J� V % Q )���#9� � ! ��-�Z T # �]' V�! $87 / [ n �RQ � � � � ��` [ ! � � �J� � , j �	) V �0Z T #9� � � �4["% T #9-B�4["% %.["���6)+%&#



����� ���������
	���	��������� � � � 	������
	���	�� � 	�������������� ���+l

50 100 150 200 250 300 350 400 450 500 550
28

29

30

31

32

33

34

35

36

37

Débit en kbps

P
S

N
R

 d
e 

Y
 e

n 
dB

Domaine Transformé, Coast Guard QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Soccer QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Hall Monitor QCIF @ 15 Hz, Y, GOP=2
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−MC: 1 bit/period
CVD−MC: 3 bits/period
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−MC: 1 bit/period
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−CDD: 1 bit/period
CVD−CDD: 2 bits/period
CVD−CDE: 1 bit/period
CVD−CDE: 2 bits/period
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Domaine Transformé, Coast Guard QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−CDD: 1 bit/period
CVD−CDD: 2 bits/period
CVD−CDE: 1 bit/period
CVD−CDE: 2 bits/period
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Domaine Transformé, Soccer QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−CDD: 1 bit/period
CVD−CDD: 2 bits/period
CVD−CDE: 1 bit/period
CVD−CDE: 2 bits/period
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Domaine Transformé, Hall Monitor QCIF @ 15 Hz, Y, GOP=2

 

 
CVD−CDD: 1 bit/period
CVD−CDD: 2 bits/period
CVD−CDE: 1 bit/period
CVD−CDE: 2 bits/period
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2, 2 bits/period
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2, 2 bits/period
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Domaine Transformé, Foreman QCIF @ 15 Hz, Y, GOP=2, 2 bits/period
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Domaine Transformé, 101 images de Foreman QCIF @ 15 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
CVD
H264 en mode Intra
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Domaine Transformé, 101 images de Foreman QCIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
CVD
H264 en mode Intra
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Domaine Transformé, 101 images de Hall Monitor QCIF @ 15 Hz, Y
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CVD
H264 en mode Intra
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Domaine Transformé, 101 images de Hall Monitor QCIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
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Domaine Transformé, 101 images de Salesman QCIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
CVD
H264 en mode Intra
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Domaine Transformé, 101 images de Mother and Daughter QCIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
CVD
H264 en mode Intra

100 150 200 250 300 350 400 450
25

30

35

40

45

50

55

Débit en kbps

P
S

N
R

 d
e 

Y
 e

n 
dB

Domaine Transformé, 101 images de Akiyo QCIF @ 30 Hz, Y
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Domaine Transformé, 101 images de Carphone QCIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
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H264 Intra
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Domaine Transformé, 15 images de Hall Monitor CIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
CVD
H264 en mode Intra
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Domaine Transformé, 101 images de Flower CIF @ 30 Hz, Y

 

 

H264 en mode Inter IPB GOP=16
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H264 en mode Intra
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Domaine Transformé, 149 images de Foreman QCIF @ 15 Hz, Y, GOP=2
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i = (Ri,Ri+1,

. . . ,RN ) 2 3 ( , ( � A ( � = RN H ( �&A6: > � �E=!%C= ( : @ ��: " �?: @ =!� (2*&( RN = (Rn
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∑
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∑
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n(s′, s)*�� L ? % ( H �M= g
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∑
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∑
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Λn = ln
Pr(un = 1|RN )

Pr(un = 0|RN )

= ln

∑

s′
∑
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∑
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∑
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∑
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∑
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∑
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∑
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∑
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∑
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∑
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∑
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∑
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∫ b

a
p(x|xq)

p(x, ŷ, z)
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p(xq)
=
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1 + σ2 µxŷ µxz

µxŷ σ2
Z + σ2

1 + DY µŷz

µxz µŷz σ2
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1
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exp[−1
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M−1 =
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det(M)









σ2
Z(σ2

1 + DY ) −σ2
Zσ2

1 −σ2
Z(σ2

1 + 2DY )
−σ2

Zσ2
1 σ2

Z(σ2
1 + σ2) σ2

Z(σ2
1 − σ2)

−σ2
Z(σ2

1 + 2DY ) σ2
Z(σ2

1 − σ2) σ2
Z(σ2

1 + σ2) + σ2
1σ
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+DY (4σ2
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(2π)3/2
√

σ2
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exp[− 1/2

σ2
1σ

2 + DY (σ2
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((σ2
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1 + 2zDY )x

+(σ2
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w

σ2
Z
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√
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1 + DY

σ2
1σ
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exp[− σ2
1 + DY

2(σ2
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σ2
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a p(x)dx
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1

2π

√
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√

(2π)
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1 + 2zDY

σ2
1 + DY

)

√

σ2
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σ2
1σ
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1 + σ2)
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)

√
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