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Seq SC Params
Video Bitstream

Params
QTs.
Misc. GOP GOP

Pict Pict
Params
GOP

Code
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Slice SlicePSC Type Params
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Params
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Vert
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Iner Type

Motion
Vector Qscale CBP b5b0

��¯µ±�às©.¡xÁ��¦Þ,í4î¦ï�½G¯²Îs¡b¢2Ês¯¸¥�­.¥$©$¡Ó«¬ª ¥=«¤ö¬¡b �£¨©$¢�ª�� Ã��iÏ

� � �
	�� � �Ó���g��

�
��� � ��� �õ� �õ� �������

��¯²±�às©$¡�Áv¯µ¶²¶µàs­8¥1©$«¬¥1¡
­�¥1§s¡tÞ,í4î¦ï ¶å«ÓÉ�¡
©$­bÏ�Þ,í4î¦ï »^¯²Îs¡b¢2Ìb¢� �­$¯µ­8¥1­<¢¤£�»^¯²Îs¡b¢2­$¡ ò à�¡b sÌ
¡b­I¼iÀy¡ ò ¾õ«¬¥�¥1§�¡
§s¯²±�§s¡b­8¥2¶µ¡
»¤¡b¶iÏ���¯²±�às©.¡,Ã+­$§�¢Uß�­n« Ì
¢� sÌ
¡bÆ�¥$àÑ«¤¶�§s¯µ¡
©1«¤©.Ì=§s¯å«¬¶�Ês©$¡b«¤özÎs¢Iß� d¢¤£°¥1§s¡�ÎÑ«¬¥1« ¯²  «+»^¯µÎs¡
¢
­$¡ ò às¡b sÌ
¡¤Ï¦Ð 3 #\!*�+0GÛ ����� � %5)+��Ìb¢� �­$¯µ­8¥1­4¢¤£L±�©$¢�à�Æ2¢¬£�Æs¯²Ì
¥1à�©$¡b­
Ï�¹�§s¡<Ês¯²¥$­.¥$©$¡Ó«¬ª Ìb¢� Ä¥1«¤¯µ s­/¥$§s¡�­.¥=«¬©.¥¦¢¤£
­$¡ ò às¡b sÌ
¡xÌb¢^Îs¡¬ÒC­.¢�ª2¡t«¬ÎsÎs¯²¥$¯µ¢� s«¤¶�¯µ y£¨¢�©$ª&«¬¥1¯²¢� �Ò^±�©$¢¤àsÆ?¢¬£�Æs¯²Ì
¥1à�©$¡b­Ó¼Yïv�õí*¾�«¤ sÎ�¡b �Îs­°ß�¯¸¥1§?«¤ ?¡
 sÎ
¢¤£�­$¡ ò à�¡b sÌ
¡xÌb¢^Îs¡¤Ï4Ðo§s¡b«¤Îs¡
©bÒÑ¥1¯²ª&¯² s±x¯µ y£¨¢�©$ª&«¬¥1¯²¢� �Ò^«¤ sÎ?«�­$¡b©.¯µ¡
­<¢¬£�Æs¯²Ì
¥$às©$¡
­<ª&«¤ö¬¡và�Æ�¥$§s¡G2��+0�� -
0(�Z-/# ) '��*�1�=Ûºôt¥1§s¡<±�©$¢¤àsÆ&¢¬£�Æs¯²Ì
¥1à�©$¡b­¦«¤¶²¶µ¢Iß ¥1§s¡<©1«¤ �Îs¢�ªð«¤Ì
¡b­.­O¯µ Ä¥$¢�¥$§s¡<­$¡ ò às¡
 sÌb¡¬Ï4¹�§s¡ -/# ) '��W�1��¯µ 2«
±�©.¢�àsÆ�¢¤£:Æs¯²Ì
¥$às©$¡�Ì
¢� s­.¯µ­.¥$­/¢¤£C«g§s¡b«¤Îs¡
©bÒz­$¢�ª2¡OÆs«¤©1«¤ª2¡
¥$¡b©.­bÒz«¤ sÎ6­$¶µ¯²Ìb¡
­bÏ�¹�§s¡O­$¶µ¯²Ìb¡
­�¡b Ñ«¬Ês¶µ¡O¥$§s¡�¡
©$©$¢¤©
©$¡
Ìb¢I»�¡
©.É�­.¯µ sÌ
¡�¯²£:¢� s¡�­.¶µ¯²Ìb¡O¯²­�Ìb¢¤©$©$à�Æ�¥1¡
Î&¯¸¥�ÌÓ«¬ 2ÊC¡�­.ö^¯²ÆsÆC¡bÎ�Ï/¹�§s¡�ª2¢�©.¡O¥1§s¡�­.¶µ¯²Ìb¡b­�¥1§s¡�ÊC¡
¥.¥1¡b©/¯²­�¥1§�¡
¡b©.©$¢�©g©$¡bÌ
¢I»�¡b©8É�Ò�§s¢Iß*¡
»�¡
©�ª&¢�©.¡x­$¶²¯µÌ
¡b­õ«¤¶²­$¢�«¬ÎsÎ�¥1§s¡6§s¡Ó«¤Î�¡b©õ¢I»�¡
©$§s¡b«¤Î�Ïxî4«¤Ì=§Q­.¶µ¯µÌ
¡6§Ñ«¬­õ«�§s¡Ó«¬Îs¡b©
Ò
¯²¥$­4ÆS¢�­.¯²¥$¯µ¢� �¯² 2¥$§s¡�Æs¯µÌÜ¥1às©.¡¤Òy«¤ sÎ2Ìb¢� Ä¥1¯²±�às¢�à�­¦ª&«¤Ì
©$¢�Ês¶²¢yÌ=öz­
Ï�¹�§s¡<¢�©$Îs¡
©*¢¬£L¥1§�¡<ª&«¤Ì
©$¢�Ês¶²¢yÌ=öz­4¯µ �¥1§�¡
­$¶²¯µÌ
¡�¯µ­�£¨©.¢�ª�¶²¡
£×¥�¥$¢v©.¯µ±�§Ä¥4«¬ sÎ�¥1¢�Æ�¥1¢�ÊC¢¤¥$¥$¢�ª�Ï�Ð � �*) �10¤Ù � 0 )��*§Ñ«¤­4«õ§s¡b«¤Îs¡b©
Òzª&¢¤¥$¯µ¢� 6¯µ �£¨¢�©.ªn«_¥1¯µ¢¤ �Ò
«¤ sÎ�«�­$¡b©.¯µ¡
­G¢¤£/Ês¶²¢yÌ=öz­<ô�£¨¢�às©g¶²àsª2¯µ Ñ«¤ �Ìb¡¤Ò:¥�ß*¢�Ì=§s©$¢�ª2¯µ s«¤ sÌb¡�¼\¢� �¡t£¨¢�©°©$¡bÎ+Ì=§�©$¢�ª2¯µ Ñ«¬ sÌb¡6«¤ sÎ�¥1§�¡
¢¤¥$§s¡b©¦£¨¢�©OÊs¶²às¡gÌ=§�©$¢�ª2¯µ Ñ«¬ sÌb¡Ó¾¦Ês¶²¢yÌ=öz­¦ô�¥$§s¡g©$«¬¥1¯²¢6¢¤£]¥$§s¡G zàsªxÊC¡b©*¢¤£�¶µà�ª&¯² Ñ«¤ sÌ
¡g«¤ �Î�Ì=§s©$¢¤ª&¯² Ñ«¤ sÌ
¡
Ês¶²¢yÌ=öz­<ÌÓ«¤ ?ÊS¡�Ì=§Ñ«¤ �±�¡bÎ�Ï�®<¡b©.¡vß*¡6«¬­$­$à�ª&¡�¥1§Ñ«_¥°¥$§s¡�©1«¬¥$¯µ¢�¯µ­�ù��¸Á��¸Á�Ï N �"!#����%/!%$�¯µ �´Ñ±�às©.¡xÃ�«¤©.¡
¡ÜÇ�«¤ª2Æs¶²¡b­�¢¤£L«Gª&«¤Ìb©.¢�Ês¶µ¢^Ì=ö:Ï�¹�§�¡<­.ªn«¬¶µ¶µ¡
­.¥�Ìb¢^Îs¯µ s±gàs s¯²¥�¯µ x¥1§�¡<Þ,í4î*ï «¤¶µ±�¢¤©$¯²¥$§sªo¯µ­�«�Ù � 0 )��_Ï�î4«¤Ì=§
Ês¶²¢yÌ=ö�Ì
¢� s­$¯²­.¥$­g¢¤£�Ë'&õË2Æs¯¸Çy¡b¶²­g«¬ sÎ,Ìb«¤ �ÊC¡t¢¤£�¢� s¡v¢¤£�¥1§�©$¡b¡�¥�É^ÆS¡
­���¶²àsª&¯² Ñ«¤ sÌ
¡¤Ò:©$¡
Î,Ì=§s©.¢�ª2¯µ Ñ«¤ �Ìb¡¤Ò
«¤ sÎ2Ês¶²às¡�Ì=§s©$¢¤ª&¯² Ñ«¤ sÌ
¡¤Ï�¹�§�¡°¯² z¥$©1«g£¨©$«¤ª&¡�Ì
¢yÎ�¯µ s±:¼iÀy¡bÌÜ¥1¯²¢� �ùz¾�Æs©.¢yÌ
¡b­$­.¡b­4¥1§s¡�Æs¯²Ì
¥$às©$¡
­*«_¥/¥1§s¡�Ês¶²¢yÌ=ö
¶µ¡Ü»�¡
¶Cß�§s¡
©$¡g«¤­¦¥$§s¡<¯µ Ä¥1¡
©8·º£¨©$«¤ª2¡Ä¼\­.¡bÌÜ¥1¯µ¢¤  ��¾�Ì
¢yÎs¯² s±vÎs¢y¡
­O¯¸¥1­4Æs©$¢^Ìb¡
­$­.¯µ s±6«¬¥*¥$§s¡<ªn«¤Ì
©$¢�Ê�¶µ¢^Ì=öx¶µ¡Ü»�¡b¶iÏ

ù



Group of Pictures

Video Sequence

Picture

Slice

Macroblock

Block

8 pixels

8 pixels

2

4

1

3

Y U V

��¯²±�às©$¡õÃ �¦Þ,í4î¦ïñ³õ«_¥=«�®°¯²¡b©$«¤©$Ì=§ÄÉ�¥1«¤ö¤¡
 ?£¨©$¢¤ª ��Á��YÏ

� � �
	�� � �Ó���g��
������/� �����Ä� ��� �

ê� Ä¥1¡
©$ÆC¡b¶�¼¨¯µ Ä¥1¡
©$Æs¯�Çy¡b¶×¾4Ìb¢�©.©$¡
¶å«¬¥$¯µ¢� 2¯µ­¦¥1§s¡GÊs«¤­$¯²Ìg­.¥1«¬¥1¯²­.¥$¯µÌÓ«¬¶SÆs©.¢�ÆC¡b©.¥�É&àsÆC¢� nß�§s¯²Ì=§�Þ,í4î¦ï|Ìb¢¤ª&Æs©.¡b­ ·
­$¯²¢� x¥1¡
Ì=§s s¯ ò à�¡b­4©$¡
¶²É�Ï�êº¥/¯µ­�«¤­$­.àsª&¡
Î�¥1§Ñ«¬¥�¥1§s¡�ª&«¤±� s¯¸¥1àsÎ�¡O¢¤£S«GÆÑ«¤©8¥1¯²Ìbàs¶µ«¤©�¯²ªn«¬±�¡OÆs¯�Çy¡b¶�Ìb«¤ �ÊS¡OÆs©$¡�·
Îs¯²Ì
¥1¡
Î2£¨©.¢�ª  s¡b«¤©$ÊÄÉ2Æs¯�Ç�¡
¶µ­/ß�¯²¥$§s¯µ �¥$§s¡�­1«¤ª2¡<£¨©$«¤ª2¡�¢�©/£¨©$¢�ª Æ�¯¸Çy¡b¶²­¦¢¬£]«� s¡Ó«¤©.ÊÄÉ�£¨©1«¤ª2¡Ä¼¨¯µ Ä¥1¡
©.£¨©1«¬ª&¡
¥1¡
Ì=§s s¯ ò à�¡/ôG s¡ÜÇ^¥�­$¡
Ì
¥1¯²¢� :¾�Ï�ê� �¥1§s¡¦ª2¢yÎs¡
¶�às­.¡bÎ�Ò_¥1§s¡
©$¡¦¯µ­�«�§s¯µ±�§�Ì
¢�©$©.¡b¶å«_¥1¯µ¢¤ õÊS¡Ü¥�ßO¡
¡b �«¤ÎUì$«¤Ìb¡
 z¥�Æs¯�Ç^·
¡b¶²­�«¤ �Î�ª&¢� �¢¤¥1¯²Ì°Îs¡
ÌÓ«ÓÉ&¢¤£�Ìb¢�©.©$¡
¶å«¬¥$¯µ¢� 2ß�¯²¥1§n¯µ sÌ
©$¡Ó«¬­$¡bÎ�Î�¯µ­.¥1«¤ sÌ
¡GÊS¡Ü¥�ßO¡
¡b �Æs¯�Ç�¡
¶µ­
Ï	�f-���' #\���5!*06� ��#&%
«¤ sÎ '\�,��%�Û � 06��� !*06� ��#&%&«¤©$¡�¥1§�¡�¥�ß*¢nª2¡
¥$§s¢^Îs­°ÊÄÉ�ß�§s¯²Ì=§�«¤ �¯µª&«¤±�¡gÌÓ«¤ ?ÊS¡�Ìb¢¤ª&Æs©.¡b­.­$¡bÎLÏ�Þ,í4î¦ï
às­.¡b­ ' ����%�Û � 06��� )+0 !�#&%*2Ä¼\­.¡b¡õ­.¡bÌ
¥$¯µ¢� �ùsÏ Ã�¾ÜÒs«�©.¡
»¤¡b©$­.¯µÊs¶²¡¤ÒÑ¶²¯µ s¡b«¤©O¥1©$«¤ s­8£¨¢�©$ª�Ò�¥1¢�ª&«¤Æ�¥1§�¡v¯²ªn«¬±�¡G¯µ Ä¥$¢
«n­.¡
¥õ¢¤£/¥$©1«¤ �­.£¨¢�©.ª Ì
¢y¡�
2Ìb¯µ¡
 Ä¥1­bÒSß�§s¯µÌ=§Q«¤©.¡t¥$§s¡b  ò àÑ«¤ Ä¥$¯µÈb¡
ÎQ«¤ sÎ+Ì
¢yÎs¡
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¡�¯µ Ä¥$¢ H�¿�½ Ì
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£¨¢�©.ªxàs¶å«¬­��
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Ð�¥2¥1§s¡�Îs¡
Ìb¢^Îs¡b©2¥1§s¡ H�¿�½ Ì
¢�¶µ¢¤©�­$ÆÑ«¤Ì
¡,¯²­�Ì=§Ñ«¤ s±�¡
ÎdÊÑ«¤Ì=ö ¯² Ä¥1¢Q¥1§s¡ F�ï � Ì
¢�¶µ¢¤©2­.ÆÑ«¤Ì
¡�ß�¯¸¥1§ «¤ 
¯µ Ä»¤¡b©$­.¡v¥$©1«¤ �­.£¨¢�©.ªn«¬¥$¯µ¢� LÏ
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�°¡�Ç^¥	� #µÛ ) �1� '(��
=0IÛ #&%5�
���,��%�Û � 06��������
����6Îs¡
Ìb¢�ª2ÆS¢¤­$¡b­t¥1§s¡&­$¯µ±¤ Ñ«¤¶¦¯µ Ä¥1¢?às sÎs¡
©$¶²É^¯² s±,­.ÆÑ«¬¥1¯µ«¤¶/£¨©$¡�·
ò às¡b �Ìb¯µ¡
­bÏ&¹�§s¡n³�÷O¹�¯µ­G»¤¡b©.É Ì
¶µ¢�­.¡b¶²É,©$¡
¶å«¬¥$¡bÎ+¥1¢�¥1§s¡2³G¯²­$Ìb©.¡
¥$¡ �Ñ¢�à�©$¯µ¡
©õ¹�©$«¤ s­8£¨¢�©$ª,¼i³ ��¹<¾�Ï]³�÷O¹
Ìb¢^¡ 
2Ì
¯µ¡b Ä¥$­gÌÓ«¬ �ÊS¡v±�¯¸»�¡b �«2£¨©$¡ ò às¡b sÌÜÉ,¯² Ä¥1¡b©.Æs©$¡Ü¥=«¬¥$¯µ¢� �Ìb¶²¢�­$¡v¥1¢2¥1§s¡t³ ��¹ �:¶µ¢Iß ³�÷O¹oÌ
¢y¡�
&Ì
¯µ¡
 z¥$­
©$¡
¶å«¬¥$¡6¥1¢�¶²¢Iß�­.ÆÑ«¬¥$¯å«¤¶�£¨©$¡ ò à�¡b sÌ
¯µ¡b­v«¤ �Î+§s¯µ±�§Q³�÷O¹|Ìb¢^¡ 
2Ì
¯µ¡b Ä¥$­G¥1¢�§s¯²±�§s¡b©°£¨©$¡ ò às¡
 sÌb¯²¡b­õß�¯²¥$§s¯µ �«¤ 
¯µª&«¤±�¡�Ês¶²¢yÌ=ö:Ï��¤às­.¥õ¶²¯µö¬¡6« �Ñ¢�à�©$¯µ¡
©<¥$©1«¤ �­.£¨¢�©.ª!ß�§�¯µÌ=§+Îs¡
Ìb¢�ª2ÆS¢¤­$¡b­G«&­$¯²±� Ñ«¤¶ó¯µ Ä¥$¢&ß*¡b¯µ±¤§z¥$¡bÎ+­.àsª&¡
­
¢¤£�¢�©.¥$§s¢�±�¢¤ Ñ«¤¶�­.¯µ s¡
­°«¬ sÎ?Ì
¢�­$¯² s¡b­�¥$§Ñ«¬¥�ß�§s¡b ?«¤ÎsÎ�¡bÎ?¥$¢�±�¡Ü¥1§s¡
©�©$¡bÆ�©$¢^ÎsàsÌb¡�¥1§�¡v¢¤©$¯µ±¤¯µ Ñ«¤¶C­$¯²±� Ñ«¤¶iÒ�¥1§�¡
³�÷O¹�¢¤  «¤ øË'&GË�Ê�¶µ¢^Ì=ö�±�¡b �¡b©1«_¥1¡b­t«¤ øË'&õË�Ês¶²¢yÌ=ö,¢¤£OÌ
¢y¡�
2Ìb¯µ¡
 Ä¥1­�¥1§Ñ«¬¥v©.¡bÆs©.¡b­$¡
 Ä¥x«IX¤ß*¡b¯µ±¤§z¥$¯µ s±�X
»¬«¤¶µà�¡&£¨¢�©x¡b«¤Ì=§ ¢¤£�¥1§�¡�Ý¤ù�¢�©8¥1§s¢¤±�¢� Ñ«¤¶¦ÊÑ«¤­.¯µ­xÆs«¬¥$¥$¡b©$ ë¥$§Ñ«¬¥�«¬©$¡�«¤Î�Îs¡bÎë¥$¢�±�¡
¥$§s¡b©t¥1¢+Æs©.¢yÎsà�Ìb¡�¥1§�¡
¢�©.¯µ±�¯² Ñ«¤¶C¯µª&«¤±�¡¤Ï�î ò àÑ«_¥1¯µ¢¤  ÁvÊC¡b¶µ¢Iß ¯µ­�«x£¨¢�©8ß�«¤©.Î,³�÷O¹ ¢� ?«¤ �Ë'&õË�Ês¶²¢yÌ=ö�¢¬£�Æs¯�Çy¡b¶µ­
Ï
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Ð ªn«Iì.¢�©/¢�Ê^ì.¡
Ì
¥1¯¸»�¡<¢¤£L³�÷O¹d¯µ­�¥$¢tª&«¤ö¤¡<«¤­4ª&«¤ ÄÉx¥1©$«¤ �£¨¢�©.ª�Ì
¢y¡�
&Ì
¯µ¡
 z¥$­O«¬­*ÆC¢�­$­.¯µÊs¶²¡�­$ª&«¤¶µ¶�¡b s¢�à�±�§
­$¢<¥1§Ñ«_¥�¥1§�¡
Ét«¤©$¡¦¯µ �­$¯µ±¤ s¯²´ÑÌb«¤ Ä¥�«¤ sÎ6§�¡b sÌ
¡� s¡b¡
Îx s¢¤¥�ÊC¡OÌb¢^Îs¡
Î6£¨¢�©]¥1©$«¤ s­$ª2¯µ­.­$¯²¢� �ÏóÐ�¥�¥$§s¡O­$«¤ª&¡4¥1¯²ª&¡
¯²¥4ª2¯µ �¯µª2¯µÈb¡
­�­8¥=«¬¥$¯µ­.¥$¯µÌb«¤¶sÎs¡
ÆS¡
 sÎs¡b �Ìb¯µ¡
­OÊC¡
¥�ß*¡b¡
 �Ìb¢^¡ 
2Ìb¯²¡b Ä¥1­4ß�¯²¥$§�¥1§s¡<«¤¯²ª�¥1¢v©$¡
ÎsàsÌ
¡<¥$§s¡g«¬ª&¢�à� z¥
¢¤£LÊs¯²¥$­¦ �¡b¡bÎ�¡bÎn¥$¢t¡
 sÌb¢^Îs¡�¥1§s¡<©$¡
ªn«¤¯² s¯µ �±õÌb¢^¡ 
2Ìb¯²¡b Ä¥1­
Ï¦÷O¢y¡�
&Ì
¯µ¡
 z¥$­*ß�¯¸¥1§2­$ª&«¤¶µ¶�»¬«¤©.¯å«¤ �Ìb¡b­¦«¤©.¡°¶²¡b­.­
­$¯²±� s¯¸´ÑÌÓ«¤ Ä¥�£¨¢¤©O¥1§s¡õ©.¡bÌ
¢� s­.¥$©$àsÌÜ¥1¯²¢� �¢¤£�¥1§s¡õ¯²ªn«¤±¤¡gÊs¶²¢yÌ=öz­O¥$§Ñ«¤ �Ìb¢^¡ 
2Ìb¯²¡b Ä¥1­�ß�¯¸¥1§�¶å«¬©$±�¡<»¤«¬©$¯µ¡
 sÌb¡
­bÏ

Þ?¢�©.¡b¢I»�¡
©&³�÷O¹ñ§Ñ«¬­6¥1§s¡�Æ�©$¢�ÆC¡b©8¥�Éë¢¤£�¡ÜúL¡
Ì
¥1¯¸»�¡�¡
 s¡b©.±¤ÉëÌ
¢�ª&Æs«¤Ì
¥$¯µ¢� �Ï,¹�§s¡�ª&¢¤­.¥�­.¯µ±� s¯¸´ÑÌÓ«¬ z¥
³�÷O¹�Ìb¢^¡ 
2Ìb¯²¡b Ä¥1­2«¤©.¡�Ìb¢� sÌ
¡b Ä¥1©$«¬¥1¡
Î~«¬©$¢�às �Î ¥$§s¡�àsÆsÆC¡b©�¶²¡
£×¥�Ì
¢�©$ �¡b©I¼¨¶µ¢Iß�£¨©$¡ ò às¡
 sÌ
É ³�÷O¹éÌ
¢y¡Ü£å·
£¨¡bÌ
¯µ¡
 z¥$­=¾�«¤ sÎ ¥1§s¡�­.¯µ±� s¯¸´ÑÌÓ«¬ sÌb¡�¢¤£<¥1§s¡�Ì
¢y¡�
&Ì
¯µ¡
 z¥&Îs¡
ÌÓ«ÓÉ^­&ß�¯²¥$§ ¯µ sÌ
©$¡Ó«¬­$¡bÎ Îs¯µ­8¥=«¤ �Ìb¡¤Ï ¹�§s¡� s¢� ^·
às s¯¸£¨¢�©$ª Ì
¢y¡�
2Ìb¯µ¡
 Ä¥õÎs¯µ­8¥1©.¯µÊsà�¥$¯µ¢� �¯µ­g«n©$¡
­$às¶¸¥G¢¤£/¥$§s¡6­.ÆÑ«¬¥$¯å«¤¶ó©$¡
Îsàs sÎÑ«¬ sÌ
É,Æs©$¡
­$¡b Ä¥õ¯² ,¥1§�¡6¢�©.¯µ±�¯² Ñ«¤¶
¯µª&«¤±�¡°Ês¶µ¢^Ì=ö:Ï¦®°¡b �Ìb¡õ¥1§s¡�Ì
¢y¡�
&Ì
¯µ¡
 z¥$­�ß�§s¯µÌ=§�«¤©.¡t«ÓßO«ÓÉ�£¨©$¢�ª�¥1§s¡G¥$¢�Æy·º¶µ¡
£×¥�Ìb¢�©. s¡b©�¢¤£�¥1§�¡t³�÷O¹;Ìb¢_·
¡ 
2Ì
¯µ¡b Ä¥*ªn«_¥1©$¯�Ç�«¤©.¡°¶²¡b­.­*¯²ª&ÆC¢�©.¥1«¤ Ä¥/£¨¢�©4©$¡
Ìb¢� s­8¥1©.àsÌ
¥$¯µ¢� &¢¤£L¥$§s¡°¯²ªn«¬±�¡�Ês¶²¢yÌ=öz­bÏ/¹�§�¡°È
¯µ±�Èb«¤±t­.ÌÓ«¤ &¢¤£
¥1§�¡�³�÷O¹~Ìb¢^¡ 
2Ì
¯µ¡b Ä¥¦ª&«¬¥1©.¯¸Çt¯µ¶²¶µàs­8¥1©1«_¥1¡bÎ6¯µ x´Ñ±�à�©$¡A@Lê8ïB@LÐ<ï ­$Ìb«¤ &±�«¬¥1§s¡
©�¥1§�¡<¯²ª&ÆC¢�©8¥=«¤ Ä¥ÓÒ_¥1¢�Æ^·�¶µ¡Ü£×¥ÓÒ
Ìb¢^¡ 
2Ì
¯µ¡b Ä¥$­O¥1¢�±¤¡
¥1§�¡b©bÏ�¹�§^à�­�¥1§s¡°Ês¯²¥¦©$¡
ÎsàsÌÜ¥1¯µ¢¤ �¯µ­*«¤Ì=§s¯²¡
»�¡
Î�ÊÄÉ& �¢¤¥O¥$©1«¤ s­.ª&¯¸¥$¥$¯µ s±õ¥1§�¡g¶µ¢Iß*¡b© ·�©$¯²±�§Ä¥ÓÒ
«¤ sÎ6 s¡Ó«¤© ·�È
¡b©$¢õÌ
¢y¡�
2Ìb¯µ¡
 Ä¥1­/«¤ �Î ò às«¤ Ä¥1¯µÈ
¯µ s±g«¤ sÎ�Ì
¢yÎs¯² s±°¥$§s¡�©.¡bª&«¤¯µ s¯² s±<¢� s¡b­
Ï/À^¥$àsÎs¯²¡b­�§Ñ«Ó»¤¡�­$§s¢Iß� 
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Video
Filter DCT Quantizer VLC

Run-Length Bitstream
Buffer

(Optional)

Bit-Rate Control

IQ IDCT

Input Coded bitstream out

Coded bitstream in Decoded bitstream out

��¯µ±�à�©$¡�Í �¦Þ,í4î¦ï�ê� Ä¥1©$«_·º£¨©$«¤ª&¡õÌ
¢yÎ�¡bÌ �4§s¯²±�§y·º¶µ¡
»¤¡b¶L»^¯²¡
ß ��Á��iÏ

Cb

Y
Cr

macroblock
For each

8X8 block

for each DCT Quant

Z
ig-zag

RLE
Huffman

01101...

��¯µ±�à�©$¡õù��¦Þ,í4î¦ï�ê� Ä¥1©$«_·º£¨©$«¤ª&¡õÌ
¢yÎ�¡bÌ �4Îs¡Ü¥=«¤¯²¶µ¡
Î�»^¯²¡
ß ��Á �iÏ
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HORIZONTAL
FREQUENCY

VERTICAL
FREQUENCY

��¯²±�às©.¡ � �¦³�÷O¹ È
¯µ±�Èb«¤±�­$Ìb«¤ 

� Í�Ò �yÒSÁIÃ �C¥1§Ñ«¬¥*¢� n«I»¤¡b©$«¤±�¡g¢¤ s¶²É2«6­.ªn«¬¶µ¶Ñ zàsªxÊC¡b©¦¢¤£�³�÷O¹lÌ
¢y¡�
&Ì
¯µ¡
 z¥$­� s¡
¡bÎn¥$¢6ÊC¡°¥1©$«¤ s­.ª&¯¸¥$¥1¡
Î2¥$¢
¥1§�¡v©.¡bÌ
¡b¯²»¤¡b©�¥1¢�¢�Ê�¥1«¤¯µ �«�»¬«¤¶µàs«¤Ês¶µ¡G«¤ÆsÆs©.¢IÇy¯²ªn«¬¥$¡G©$¡
Ìb¢� �­.¥1©.àsÌ
¥$¯µ¢� �¢¤£�¥1§s¡�¯µª&«¤±�¡°Ês¶µ¢^Ì=ö:Ï
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KGàÑ«¤ Ä¥1¯²ÈÓ«¬¥$¯µ¢�  ¯µ­tàs­$¡
Îë¥1¢�©.¡bÎsà�Ìb¡n¥$§s¡n zàsªxÊC¡b©6¢¤£�ÆC¢�­$­.¯µÊs¶²¡2»¬«¤¶²às¡b­v¥1¢�ÊC¡&¥$©1«¤ s­.ª&¯¸¥$¥$¡bÎ�Ò�©$¡bÎ�àsÌb¯² s±
¥1§�¡ø zàsªxÊC¡b©�¢¤£�Ê�¯²¥1­
Ï ¹�§s¡ø¢�Ê^ì.¡bÌÜ¥1¯¸»�¡ ¢¤£x¥1§�¡øÌ
¢yÎs¡
©?¯²­�¥1¢ ¥$©1«¤ �­$ª2¯²¥�¥1§�¡ë³�÷O¹(Ì
¢y¡�
&Ì
¯µ¡
 z¥$­,¯² 
« Ês¯²¥8·�©$«¬¥1¡+¡�
&Ì
¯µ¡
 z¥�ª&«¤ s s¡
©�­$¢ ¥1§Ñ«_¥�¥1§s¡QÎs¡
Ìb¢^Îs¡b©�ÌÓ«¤ ;©$¡
Ìb¢� �­.¥1©.àsÌ
¥�¥1§�¡ ¯²ªn«¬±�¡¤Ï êº¥�§s«¤­�ÊS¡
¡b 
¢�Ês­.¡b©8»�¡bÎ�¥$§Ñ«¬¥� zàsª2¡b©.¯µÌÓ«¬¶SÆs©.¡bÌ
¯µ­$¯²¢� n¢¬£]¥1§s¡õ³�÷O¹ Ì
¢y¡�
&Ì
¯µ¡
 z¥$­�ª&«IÉ^ÊC¡G©$¡
ÎsàsÌ
¡bÎ�ß�§s¯µ¶²¡°ª&«¤¯² z¥1«¤¯µ �¯µ s±
¥1§�¡&¯²ªn«¤±¤¡ ò às«¤¶µ¯¸¥�É�Ïn¹�§�¯µ­v­.¥=«¬±�¡&¡�ÇyÆs¶µ¢�¯¸¥1­õ¥1§�¡&Æs©.¢�ÆC¡b©.¥$¯µ¡
­v¢¬£�§zàsª&«¤ ø»^¯µ­.àÑ«¤¶4­.É^­8¥1¡bªh«¤ �Î ©$¡
ÎsàsÌ
¡b­
¥1§�¡<Æ�§s­.É^Ì=§s¢I»^¯µ­.àÑ«¤¶C©$¡bÎ�às sÎÑ«¤ �Ìb¯µ¡
­*Æ�©$¡b­.¡b Ä¥*¯µ �¥1§s¡�¯² sÆsà�¥¦¯²ªn«¤±¤¡¤Ïó¹�§s¡�Æs©$¡
Ìb¯µ­.¯µ¢� �¶²¢�­$­/¯² z¥$©$¢^ÎsàsÌ
¡bÎ2ÊzÉ
ò àÑ«¤ Ä¥1¯²ÈÓ«¬¥$¯µ¢� �Ìb«¤ s s¢¬¥�ÊS¡�©$¡
Ìb¢I»�¡
©$¡
Î,¯µ �¥$§s¡�Îs¡bÌ
¢yÎ�¡b©�ªn«¬ö^¯² s±6¥$§s¡�Ìb¢^Îs¯µ s±�Æ�©$¢^Ìb¡b­.­�¶µ¢�­.­.É �Ñ¯²£ó¶µ¢¤­$­$¶²¡b­.­
Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤ ø¯²­õ©$¡ ò às¯²©$¡
Îø¥1§�¡b ø¥$§s¯µ­õ­8¥=«¤±¤¡2­.§s¢�às¶²ÎøÊC¡2¢�ª&¯¸¥$¥$¡bÎ�Ï�ê�  Æs©1«¬Ì
¥1¯²Ìb¡�¥1§�¡&§s¯²±�§+£¨©$¡ ò à�¡b sÌÜÉ
Ìb¢^¡ 
2Ì
¯µ¡b Ä¥$­�«¤©.¡<ª2¢�©.¡<Ì
¢Ä«¤©.­$¡b¶¸É ò àÑ«¤ Ä¥1¯²Èb¡bÎ2¥1§Ñ«¬ &¥1§�¡°¶²¢Uß £¨©$¡ ò à�¡b sÌÜÉnÌ
¢y¡�
&Ì
¯µ¡
 z¥$­bÏ/¹�§s¡<¯µª2ÆC¢�©.¥1«¤ sÌb¡
¢¤£ ò às«¤ Ä¥1¯µÈb«¬¥1¯²¢�  ¯µ­�às sÎ�¡b©$­8¥1¢^¢yÎ ÊÄÉl¥1§s¡Q»¬«¤©$¯²¢�às­�ÆÑ«¤ÆC¡b©.­?¯²  Ì
¢� �£¨¡
©$¡b �Ìb¡b­ � ËyÒ°Â^Ò�ÁIÅyÒ�Á�Á¬ÒvÁIÃ �vê� 
Ìb¢¤ª&ÆÑ«¬©$¯µ �±�Îs¯²úS¡b©.¡b Ä¥<­$Ì=§s¡
ª&¡
­���3�� ��� 2*��� ���106��-	� �E-/#��W� �y¯²­�às­$¡
Î � Â �iÏ

Ðg �¯²ª&ÆC¢�©8¥=«¤ Ä¥<­.¥$¡bÆ�©.¯µ±�§Ä¥g«¬£×¥1¡
© ò àÑ«¤ Ä¥1¯²ÈÓ«¬¥$¯µ¢� ]¼\­$¢¤ª&¡Ü¥1¯µª2¡b­�Ì
¢� s­.¯µÎs¡
©$¡bÎQ«¬­G«&Æs«¤©.¥°¢¤£ ò àÑ«¤ Ä¥$¯µÈÓ«U·
¥1¯²¢� :¾�¯²­/¥1§s¡�� #"2�7�� � 2�Û ),��%v¢¤£C¥1§s¡ ò àÑ«¤ Ä¥1¯²Èb¡
În³�÷O¹ Ìb¢^¡ 
2Ìb¯²¡b Ä¥¦ªn«¬¥$©$¯�ÇLÏó¹�§s¡<Èb¯²±�ÈÓ«¤±�­.ÌÓ«¤ 2¯µ¶²¶µàs­8¥1©1«_¥1¡bÎ
¯µ ?´Ñ±�às©.¡ @Lê8ïB@LÐ<ïð­$Ìb«¤ +±Ä«¬¥$§s¡b©.­G¥1§s¡6¯µª2ÆS¢�©8¥=«¤ Ä¥bÒC¥$¢�Æy·�¶²¡
£×¥bÒSÌ
¢y¡�
&Ì
¯µ¡
 z¥$­õÌb¶²¢�­$¡v¥1¢�±�¡Ü¥1§s¡
©G¯µ �«n»�¡bÌ�·
¥1¢¤©��õ­$¡
¡�´Ñ±�às©.¡Q³õî/¹�Ð°ê ��­�¢¬£xÞ?í¦î¦ï�Ì
¢yÎ�¡bÌ¤Ï|¹�§s¯²­�»�¡bÌÜ¥1¢�©�¯²­n¥1§�¡+¯µ sÆsày¥�¥1¢ Ì
¢yÎs¯² s±ëÊs¶²¢yÌ=ö ¯YÏ ¡¤Ï
©$à� y·�¶²¡b s±¤¥$§:ä_»¬«¤©.¯å«¤Ês¶²¡Ü·º¶µ¡b �±¤¥1§&Ìb¢^Îs¯µ s±�Ï
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î/ Ä¥1©$¢¤ÆzÉ Ì
¢yÎ�¯µ s±Q¯µ­x¥$§s¡�¶å«¤­8¥�­.¥1«¤±�¡�¯µ  ¥1§�¡�¡
 sÌb¢^Îs¯² s±QÆs©$¢^Ìb¡
­$­2¢¤£�Þ,í4î¦ï Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤ �Ï ¹�§s¯µ­�¯²­
«�¶µ¢¤­$­$¶²¡b­.­6Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤  ­.¥=«¬±�¡¤Ò/§s¡
 sÌb¡�¯²­6Ìb¢¤ª&Æs¶²¡
¥$¡b¶²É ©.¡
»�¡
©$­.¯µÊs¶²¡¤Ï � ¡Ü£¨¢�©$¡�¡
 Ä¥1©$¢¤ÆzÉëÌb¢^Îs¯µ s±�Ò�¡ÜÇ^¥1©$«
Æs©.¢yÌ
¡b­$­.¯µ s±+¯²­x«¤Æ�Æs¶µ¯²¡bÎø¥$¢,¥1§�¡�³�÷�Ìb¢^¡ 
2Ìb¯²¡b Ä¥�¢¤£�¥$§s¡ ò àÑ«¤ Ä¥$¯µÈb¡
Î ³�÷O¹ðÌb¢^¡ 
2Ìb¯²¡b Ä¥�ª&«¬¥1©.¯¸Ç�ô ¥1§�¡
³�÷~Ìb¢^¡ 
2Ì
¯µ¡b Ä¥�¯²­O«_¥�¼iÅyÒ ÅÄ¾/¯µ &¥1§s¡°ªn«¬¥$©$¯�ÇLÏ�¹�§s¡õ³�÷~Ì
¢y¡�
&Ì
¯µ¡
 z¥�©$¡bÆ�©$¡b­.¡b Ä¥1­�¥$§s¡Gª2¡Ó«¤ 2»¬«¤¶µàs¡°¢¤£]¥1§�¡
¯µ �Æsà�¥�Ês¶²¢yÌ=ö:Ï¦Ày¯² sÌb¡G¥$§s¡b©.¡õ¯µ­�«�§s¯µ±¤§�Ìb¢�©.©$¡b¶µ«¬¥1¯²¢� �ÊC¡
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­<ô?¥�É^Æs¯µÌb«¤¶µ¶¸ÉøÁIÃ�£¨©$«¤ª2¡b­õ¢^ÌbÌbà�©

ÁIÅ



I1

B1

B2

P1

B3

B4

P2

B5

B6

P3

B7

B8

I2

*

I1, B1, B2, P1, B3, B4, P2, B5, B6, P3, I2, B7, B8
the sequence:
of the last two ’B’ frames to form
last ’I’ frame is played out ahead
* NOTE:  for transmission the

��¯µ±�às©.¡�Ý �¦Þ,í4î¦ïG· Ã�ÁIÃU·º£¨©$«¤ª&¡Gït�õí ��ÁIÝ �YÏ

¯µ �«�Ã��t£¨Æs­�­.¯µ±� Ñ«¬¶�«¤ sÎ+Á �t£¨©1«¤ª2¡b­�¯² �«�Í�Å6£¨Æs­O­$¯µ±¤ Ñ«¤¶YÏ�¹�§s¡�¶µ¡
 s±¤¥1§n¢¤£�ït�õí ÌÓ«¤ �»¬«¤©8É�­$¯² sÌb¡G«x s¡
ß
­$¡ ò às¡b sÌ
¡G­.¥1«¤©.¥$¯µ s±�ß�¯²¥$§n«¬ nêY·º£¨©$«¤ª2¡�ÌÓ«¤ &­.¥=«¬©.¥O«¤ ÄÉ^¥$¯µª2¡�ß�§s¡b &¥1§s¡
©$¡g¯²­¦«vÊs¯²±tÌ=§s«¤ s±�¡°«¬¥4¥1§s¡<¯µ �Æsà�¥ �
£¨¢�©�¡�Çs«¬ª&Æs¶²¡�«�Ìbà�¥<¯µ �¥$§s¡�­$Ìb¡
 s¡¤Ï

¹�§s¡�öz¯µ �Îs­n¢¤£�Æ�¯µÌ
¥$às©$¡
­I¼ � ¢�©&í*¾�às­$¡
ÎlÎs¡bÆC¡b �Îs­�àsÆC¢� ~¥1§�¡�«¤Æs¶²¯µÌb«¬¥1¯²¢�  ¢¤£G¥1§�¡QÞ,í4î¦ï Ì
¢�ª�·
Æs©.¡b­$­.¯µ¢� LÏ�Ð�»^¯µÎ�¡b¢�­$¡ ò às¡
 sÌb¡�à�­$¯µ �±?êY·ºÆs¯µÌÜ¥1às©.¡b­v¢� s¶²É ¼¨ê=Ò�ê=Òóê=Ò�ê=Ò4ÏbÏ
Ï=¾l«¤¶²¶µ¢Iß�­õ¥1§s¡2§s¯µ±¤§s¡b­8¥6Îs¡
±�©$¡
¡
¢¤£¦©1«¬ sÎs¢�ª «¤ÌbÌ
¡b­$­
Ò � �/ä � F�ÒL«¬ sÎQ¡bÎs¯¸¥=«¤Ês¯²¶µ¯¸¥�É�ÒCÊsà�¥v«¤Ì=§s¯²¡
»¤¡b­�¢� s¶¸É,¶²¢Uß�Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤ �ÏtÐð­.¡ ò às¡
 sÌb¡
Ìb¢^Îs¡
Î�ß�¯¸¥1§�«¤ �êY·ºÆs¯µÌÜ¥1às©.¡b­/«¤ �Î&í�·ºÆs¯µÌÜ¥1às©.¡b­/¢� s¶¸É�Ò:¼¨ê=ÒÄí�Ò�í�ÒÄíóÒÄí�Ò¤í�Ò�ê=ÒÄíóÒÄí�Ò�í�ÒÄíóÒ�í�Ò¤ê=ÒsÏbÏ
Ï=¾x«¤Ì=§s¯²¡
»¤¡b­
ª2¢yÎs¡
©1«¬¥$¡gÌ
¢�ª&Æ�©$¡b­.­$¯²¢� �«¤ sÎ�«xÌb¡
©.¥1«¤¯µ �Îs¡
±�©$¡
¡õ¢¤£�©1«¬ sÎs¢�ª «¤ÌbÌ
¡b­$­<«¤ �Î ���/ä � Fl£¨às sÌÜ¥1¯²¢� Ñ«¤¶²¯²¥�É�Ï�¿°­ ·
¯µ �±6ê=ÒsíóÒs«¤ �Î � ·�Æ�¯µÌ
¥$às©$¡
­bÒ�¼\ê=Ò � Ò � Ò�í�Ò � Ò � Ò�íóÒ � Ò � Ò�ê=Ò � ÒCÏbÏbÏ1¾ÜÒÑ«¬Ì=§s¯µ¡Ü»�¡b­�§�¯µ±�§&Ìb¢�ª2Æs©$¡
­$­.¯µ¢� �Êsày¥
«�­$¯²±� s¯²´sÌÓ«¤ Ä¥�¶µ¢¤­$­õ¯µ +¥$§s¡2«¤Ês¯µ¶²¯²¥�É�¥1¢�©1«¬ sÎs¢�ª «¤ÌbÌ
¡b­$­t«¤ sÎ ���/ä � FvÏ�Þ?¢�©.¡b¢I»�¡
©v¥$§s¯µ­�«¤¶²­$¢�¯µ �Ìb©$¡b«¤­$¡
­
¥1§�¡xÌb¢^Îs¯µ �±nÎs¡
¶å«ÓÉ�Ï�À^¯µ sÌ
¡6¥1§s¡6Ì=§Ñ«¤ s s¡
¶�ÊÑ«¬ sÎ�ß�¯µÎy¥1§+¯µ­°¢¤£¦«nª&«Uì.¢�©<Ìb¢� �Ìb¡b©. Q¯µ +®°³G¹�½ ­.É^­8¥1¡bª2­bÒ]ê=Ò
í�Ò:«¬ sÎ � Æs¯²Ì
¥$às©$¡
­°«¬©$¡�às­$¡
Î�Ï
��¯µ©.­.¥x¥$§s¡�êY·º£¨©$«¤ª&¡&¯µ­�Ì
¢yÎs¡
Î »y¯µ«+¯µ Ä¥1©$«_·º£¨©$«¤ª&¡2Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤ �Ò¦¥$§s¡b  ¥$§s¡�í�·Y£¨©1«¤ª2¡b­x«¤ sÎ ¥1§s¡ � ·

£¨©1«¬ª&¡
­�«¤©$¡�Ìb¢^Îs¡
Î?às­.¯µ s±2ª2¢¤¥1¯²¢� y·�Ì
¢�ª2ÆS¡
 s­1«¬¥$¡bÎ�Æs©.¡bÎs¯²Ì
¥$¯µ¢� �Ï���¯µ±�às©.¡ Y�­$§s¢Iß�­�¥1§s¡v«¤ÎsÎ�¯²¥1¯²¢� �¥1¢�¥1§�¡
¯µ Ä¥$©1«_·Y£¨©1«¤ª2¡õÞ,í4î¦ï Ìb¢^Îs¡bÌõ¥$¢2­.àsÆsÆC¢�©.¥�¥$§s¡�¯µ Ä¥1¡
©8·º£¨©$«¤ª2¡GÌb¢^Îs¯µ �±sÏ
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� ¡Ü£¨¢�©$¡�Îs¢�¯² s±Q¥1§s¡?Þ?¢¤¥$¯µ¢� ~÷O¢�ª2ÆS¡
 s­1«_¥1¡bÎ í/©$¡
Îs¯µÌÜ¥1¯µ¢¤ �¼YÞ�÷�í¦¾x¥1§s¡ ò àÑ«¤ Ä¥1¯²Èb¡
Î~Æs¯²Ì
¥1à�©$¡�¯µ­�¯µ Ä»¤¡b©$­.¡
ò àÑ«¤ Ä¥1¯²Èb¡
Î&«¬ sÎx¥1§s¡
 �ÆÑ«¤­$­.¡bÎ�¥1§s©.¢�às±�§x¥$§s¡�¯µ Ä»¤¡b©$­.¡<³�÷O¹õÏ¤Ðg¶¸¥1§s¢¤às±�§�¯²¥�­$¡
¡bª2­/¯µ Ä¥1às¯¸¥1¯¸»�¡O¥$§s¡�¢�©.¯µ±�¯² Ñ«¤¶
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Compensation
Motion Frame Storage

DCT Quantizer VLC
Run-Length Bitstream

Buffer

Bit-Rate Control

+

Inv. Quantizer

IDCT

+

-

-

VLD  IQ IDCT

MCP

Encoder

Inter-frame codec

Decoder

coded bitstream out

coded bitstream in out
bitstream
decoded

��¯²±�às©$¡ Y �/ê� z¥$¡b©8£¨©1«¤ª2¡�Ìb¢^Îs¡bÌ�¼¨¥1§�¡vÆs«¤©.¥<¯µ �¥$§s¡�Îs¢¤¥$¥$¡bÎ�ÊC¢IÇs¾�«¤ÎsÎ�¡bÎ?¥$¢�¥1§s¡�¯µ Ä¥$©1«¬£¨©$«¤ª&¡gÌb¢^Îs¡bÌ¬Ï

ÁUÃ



Actual Frame NPicture Frame N-1

Location of Block
in Frame N Motion-Shifted

Block in Frame N-1 Block in Frame N

��¯µ±¤às©$¡�Ë � � ¶µ¢^Ì=önª&«¬¥1Ì=§s¯² s±�¯µ ?Þ?¢¤¥$¯µ¢� ^·8÷O¢�ª2ÆS¡
 s­1«_¥1¡bÎ�í/©.¡bÎs¯²Ì
¥1¯²¢� 

¯µª&«¤±�¡<¯µ­¦ s¢¤¥Oàs­$¡
Î�ÊS¡
ÌÓ«¤às­.¡G¥1§s¡
©$¡õ«¬©$¡gÎ�¯²úS¡b©$¡
 sÌb¡
­�¯µ &¥1§s¡G¢¤©$¯µ±¤¯µ Ñ«¤¶�¯µª&«¤±�¡°«¤ sÎn¥$§s¡G¢� s¡G«¬£×¥1¡
©OÊC¡b¯µ �±
ÆÑ«¤­.­$¡
Î ¥1§s©.¢�às±�§ø¯µ Ä»�¡
©$­.¡ ò àÑ«¤ Ä¥1¯²Èb¡
©6«¤ �Î ¯µ Ä»¤¡b©$­.¡�³�÷O¹ñ«¬¥�¥$§s¡&Î�¡bÌb¢^Îs¡
©bÏ�¹�§s¡
©$¡
£¨¢¤©$¡&¥$§s¡2¡b sÌ
¢yÎs¡
©
§Ñ«¤­t«?Æs«¤©.¥v¢¤£�¥$§s¡2Îs¡bÌ
¢yÎs¡
©6¯² ø¯¸¥6«¬ sÎ ÆC¡b©8£¨¢�©$ª2­tÞ�÷�ío¢� ø¥$§s¡&¯²ªn«¬±�¡�Îs¡bÌ
¢yÎ�¡bÎëÊÄÉQ¥1§s¡2Îs¡
Ìb¢^Îs¡b© �
ÊÑ«¤­.¯µ s±�«¬¶µ¶�¯²ªn«¬±�¡b­�¢¤ 2Î�¡bÌb¢^Îs¡
Î&Ì
¢�Æs¯µ¡
­/¢¤£C¡b sÌ
¢yÎ�¡bÎ2¯µª&«¤±�¡b­�©$¡bÎ�àsÌb¡
­*¡
©$©$¢¤©/¯µ x¥1§�¡�¡b sÌ
¢yÎs¯² s±�Æs©$¢^Ìb¡
­$­
Ï
¹�§s¯²­g¯µ Ä»¤¡b©$­.¡ ò àÑ«¤ Ä¥1¯²Èb¡bÎLÒ]«¤ sÎ�¯² Ä»�¡b©.­$¡�Îs¯²­$Ì
©$¡
¥$¡6Ì
¢�­$¯² s¡6¥1©$«¤ s­8£¨¢�©$ª2¡bÎ?¯µª&«¤±�¡v¯µ­°¥$§s¡b ,­.¥1¢¤©$¡bÎ+¯² ,¥1§�¡
���������°Û '806�1�2��� �?�_Ïz¹�§s¡���06'\# 06%h)+06�M-	� %�Û ��'8�,!4-/�1�,!�# ) ' # 06%��iã 
 	��<às s¯²¥¦¥1§�¡b �às­.¡b­O¥$§s¡G¯µª&«¤±�¡�­8¥1¢�©.¡bÎ
¯µ �¥$§s¡ �/Àn¥1¢�©$¡
ª&¢I»�¡�¥1¡
ª&ÆC¢�©$«¤¶L©.¡bÎsàs �ÎÑ«¤ sÌÜÉ�Ï
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ã 06' # 06%	7,)+06�M-	� %�Û ��'8�,! -/�1�,!�# ) '\# 06%��iã 
 	��2¡�Ç�Æ�¶µ¢�¯¸¥1­6¥$§s¡�¥1¡
ª&ÆC¢�©1«¬¶O©$¡
Îsàs sÎs«¤ sÌb¯²¡b­�ÊC¡
¥�ß*¡b¡b  £¨©1«¬ª&¡
­
¥1¢ ©.¡bÎsà�Ìb¡�¥1§�¡+¯µ �£¨¢�©.ªn«_¥1¯µ¢¤  Ì
¢yÎ�¡bÎ�Ï|¹�§s¡+Ìb¢¤ sÌb¡
Æ�¥�¢¤£vª&¢¬¥1¯µ¢¤ ~Ìb¢¤ª&ÆC¡b s­$«¬¥1¯²¢� d¯²­�ÊÑ«¤­.¡bÎ ¢� d¥1§�¡
¡b­8¥1¯²ªn«¬¥$¯µ¢� �¢¤£�ª&¢¬¥1¯µ¢¤ õÊS¡Ü¥�ßO¡
¡b x»^¯µÎs¡
¢<£¨©$«¤ª2¡b­�ôõ¯¸£s«¤¶²¶Ä¢�Ê^ì.¡
Ì
¥1­�¯µ t«<­.Ìb¡
 s¡�«¤©.¡*ª2¢�©.¡¦¢¤©ó¶²¡b­.­�Îs¯²­$Æs¶µ«¤Ìb¡
Î
ÊÄÉ�¥1§s¡*­1«¤ª2¡�«¤ª2¢�às Ä¥ó¥1§s¡
 6¥1§�¡Oª2¢¤¥1¯²¢� tÌb«¤ 6ÊC¡OÎ�¡b­$Ì
©$¯²ÊS¡
Î�ÊzÉ�¥$§s¡O¢�©.¯µ±�¯² Ñ«¤¶¤£¨©$«¤ª2¡O«¤ �Îx­$¢�ª2¡¦ª&¢¤¥$¯µ¢� 
»�¡
Ì
¥$¢�©$­
ÏvÞ�÷�í ß*¢�©.ö^­�«_¥g¥1§�¡6ª&«¤Ìb©.¢�Ês¶µ¢^Ì=ö�¶µ¡Ü»�¡
¶�¯YÏ ¡¤ÏtÁIÝ'&6ÁIÝ&ÆC¡b¶²­bÏgÐ�ªn«¤Ì
©$¢�Ê�¶µ¢^Ì=ö�¯µ ?¥$§s¡xÌ
às©$©.¡b Ä¥
£¨©1«¬ª&¡<¯µ­4¥1©.¯µ¡bÎ2¥1¢xª&«¤Æ�¥1¢x¶²¢yÌb«¬¥1¯²¢� s­4¢� 2¥1§s¡°Æs©$¡Ü»y¯²¢�às­¦£¨©1«¤ª2¡Ä¼×´Ñ±�às©.¡GËÄ¾ �^¥$§s¡°»¤¡b©.É2´Ñ©.­.¥�£¨©$«¤ª&¡�¯²­*¥1§�¡
êY·�Æ�¯µÌ
¥$às©$¡¬Ï/¹�§s¯µ­�£¨©$«¤ª&¡õ¯²­�­.¥$¢�©$¡
Î?¯² �¥$§s¡õ£¨©1«¤ª2¡õ­.¥$¢�©$¡v«¤ �Î�¥$§s¡b �­$àsÊy¥1©1«¬Ì
¥1¡
Î?£¨©.¢�ªé¥$§s¡� s¡ÜÇ^¥<£¨©1«¤ª2¡¤Ï
¹�§s¡xª&«¬¥$Ì=§s¡b­°ÊS¡Ü¥�ßO¡
¡b +¥1§s¡tÆs©$¡
Îs¯µÌÜ¥1¡
Î+«¤ sÎ,¥$§s¡6¢¤©$¯µ±¤¯µ Ñ«¤¶�£¨©$«¤ª2¡t«¬©$¡6¡Ü»¬«¤¶µàÑ«_¥1¡bÎ,ÊzÉ�¥$§s¡x«¤ª2¢�às Ä¥°¢¤£
Îs¯¸úL¡
©$¡b �Ìb¡�ÊC¡
¥�ß*¡b¡b  ¥1§s¡6¢�©$¯²±�¯µ Ñ«¬¶óÊ�¶µ¢^Ì=ö �]¥$§s¡xª&«¬¥1Ì=§QÎs¢^¡b­õ s¢¬¥õ§Ñ«Ó»�¡x¥$¢�ÊS¡�ÆC¡b©8£¨¡bÌ
¥bÒ]§s¢IßO¡Ü»�¡
©bÏ � É
¢� s¶¸É�­.¥$¢�©$¯² s±�«¤ �Î,¥1©$«¤ s­$ª2¯²¥.¥1¯² s±�¥1§s¡xÎ�¯²úS¡b©$¡
 sÌb¡¬ÒS¥$§s¡6Ì
¢y¢�©.Îs¯µ s«¬¥1¡
­°¢¤£�¥1§s¡ � «¤ sÎ+í�·Y£¨©1«¤ª2¡b­<Îs¢� s¢¬¥
§Ñ«Ó»�¡�¥1¢�ÊC¡�­.¥$¢�©$¡
Î?¢�©�¥$©1«¤ �­$ª2¯²¥$¥$¡bÎ�Ï�¹�§^à�­°¶²¡b­$­�¯² �£¨¢�©$ª&«¬¥$¯µ¢� &§Ñ«¤­�¥1¢�ÊC¡õ¥1©1«¬ s­$ª2¯²¥.¥1¡bÎ�«¬ sÎ�«¤¶µ­.¢2¶²¡b­.­
ª2¡bª2¢�©.Én¯µ­�às­.¡bÎ�Ï

�G �¥$§s¡õ©$¡
Ìb¡
¯²»^¯µ s±�¡
 sÎ�¥1§s¡õÎ�¡bÌb¢^Îs¡
©<¡�Çy¡bÌbày¥1¡b­�¥1§�¡õ­1«¤ª2¡GÆs©.¢yÌ
¡b­$­
Ï4¹�§s¡õ´Ñ©$­8¥�£¨©1«¤ª2¡¤ÒyêY·º£¨©1«¬ª&¡¬Òy¯²­
©$¡
Ìb¡
¯²»�¡
Î�Òz¥1§s¡
 2¥$§s¡�¡b©$©.¢�©/»�¡
Ì
¥1¢¤©$­*«¤©$¡�­.àsÊ�¥1©$«¤Ì
¥$¡bÎ2£¨©$¢�ª|¥1§s¡�´Ñ©.­.¥¦£¨©1«¤ª2¡OÉ^¯µ¡
¶µÎs¯² s±G¥1§s¡�­.¡bÌb¢¤ sÎ&£¨©$«¤ª&¡

ÁIÍ



«¤ sÎ�­$¢�¢� �¥1§�¡�ß�§�¢�¶µ¡G»^¯µÎ�¡b¢2¯µ­�©$¡
Ìb¡
¯²»�¡
Î�Ï

� �é�2�+� �Ó�����b�2���

Þ,í4î¦ï ¯µ­v«?±�¡
 s¡b©.¯µÌ�Ìb¢¤ª&Æs©.¡b­.­$¯µ¢¤  ­.¥1«¤ sÎÑ«¬©$Îøß�§�¯µÌ=§ ±¤¯²»�¡
­t¯¸¥1­�¯µª2Æs¶²¡bª2¡b Ä¥=«¬¥$¢�©$­°¥1§s¡ �Ñ¡ÜÇy¯²Ês¯µ¶²¯²¥�É,¥$¢
Îs¡
­$¯µ±¤  ¥1§s¡
¯µ©v¢Iß� ëÎs¡bÌ
¢yÎ�¡b©$­
Ï,¹�§s¯²­tÉ^¯µ¡
¶µÎs­v§s¯²±�§ ÆC¡b©8£¨¢�©$ª&«¤ sÌ
¡n«¤Æ�Æs¶µ¯²ÌÓ«¬¥$¯µ¢� Q­$ÆC¡bÌ
¯²´ÑÌn¯µª2Æs¶µ¡
ª&¡
 z¥1«_·
¥1¯²¢� s­
Ï�³�÷O¹ «¤ sÎ�Þ�÷�íø«¬©$¡Oà�­$¡bÎ�¥$¢g¡ÜÇyÆs¶²¢�¯²¥ó¥1§�¡�­$ÆÑ«_¥1¯å«¬¶y«¬ sÎx¥1¡
ª&ÆC¢�©1«¬¶^©.¡bÎsà� sÎÑ«¤ sÌ
¯µ¡
­�¯µ v¥1§s¡O»^¯²Îs¡b¢sÏ
� ¡
ÌÓ«¤às­.¡�§s¯µ±¤§s¡b©tÊÑ«¤ sÎ�ß�¯²Î�¥1§�­xß�¯µ¶µ¶4ÊC¡� s¡
¡bÎs¡
Î ÊÄÉø£¨à�¥1às©.¡�às­.¡b©�«¤ÆsÆ�¶µ¯µÌb«¬¥1¯²¢� s­õ£¨às©8¥1§s¡
©xª&¢¤©$¡&¥$§s¡b©.¡
ß�¯µ¶²¶�ÊC¡tÎs¯²±�¯²¥1«¤¶S»^¯²Îs¡b¢2¶µ¯²Ês©1«¤©.¯µ¡
­bÏ4¹�§s¡b­.¡x«¤Îy»¤«¬ sÌb¡
­<ß�¯²¶µ¶] s¡
¡bÎ,Ì
¢�ª2Æs©$¡
­$­$¯²¢� �¶µ¯µö¬¡tÞ,í4î*ï�Ï:¹�§s¡b©.¡
£¨¢�©.¡
Þ,í4î¦ïG· Ãt¯µ­¦ s¢¤¥¦¥1§�¡°´Ñ Ñ«¬¶�Þ,í4î¦ïo­.¥=«¬ sÎÑ«¤©.Î�Ï¦Þ,í4î¦ïG·ºùx¯µ­¦¯µ &¯²¥1­¦Îs¡Ü»�¡b¶²¢�Æsª2¡b Ä¥�­8¥=«¤±¤¡¤Ï¦Þ,í4î¦ïG·ºù6¯²­
«¤¯²ª&¡
Î,«¬¥°ª2¢�Ês¯µ¶²¡�«¤ÆsÆs¶²¯µÌb«¬¥1¯²¢� s­�­$à�ÆsÆS¢¤©.¥1¯² s± �U· Ý¤ù¤ö^Ê�¯²¥1­1ä¬­bÏ�êº¥°¯µ­<ÊÑ«¤­.¡bÎ�¢¤ ?¥1§�¡6Ìb¢¤ sÌb¡
Æ�¥G¢¤£�¢�Ê^ì.¡bÌÜ¥1­
Ï
¿° y£¨¢�©.¥$às Ñ«¬¥$¡b¶²É�Þ,í4î*ïg·�ùv¯µ­4 s¢¬¥*ª&«¬¥$às©$¡�¡
 s¢�às±�§2¥1¢�¯µ �Ìb¶µà�Îs¡�¯²¥4¯µ �¥$§s¯µ­4­$à�©.»�¡ÜÉ�Ï¦®°¢Iß*¡
»¤¡b©bÒyß�¯²¥1§�¥1§�¡
às sÎ�¡b©$­8¥=«¤ �Îs¯µ s±2¢¤£�Þ,í4î¦ï�¥1§s¡�©$¡b«¤Îs¡
©<­.§s¢�às¶²Î?ÊC¡v«¤Ês¶²¡G¥1¢2«¤ÆsÆs©.¡bÌ
¯å«¬¥$¡vÞ,í4î*ïg·�ù�Ï

� � ������� � ���õ��� � � �õ�����

¹�§s¡v«¤à�¥$§s¢�©�¥$§Ñ«¤ söz­°í4©.¢¤£ Ï4®°à�£¨¢�©�§s¯²­�±�às¯²ÎÑ«¤ sÌ
¡õ¯µ �­$à�©.»�¡ÜÉ^¯µ s±2¥1§s¡�ÆÑ«¤ÆC¡b©.­bÒ:«¤ �Î�¥$§s¡�Îs¡
»¤¡b¶²¢�Æsª2¡b Ä¥
¢¤£ó¥1§s¯²­�­$às©8»�¡ÜÉ�Ï
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