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Ìu¬®¦�·�²�µ�°¯�©«Ê[¬®²s²¤³a¹²sÅJµE©l½�½�Ç�©«¦�¶¯�©«Ê[²-¢�¦�¯�À�¢ £ µ«²L¼
�?ª[²�¯�ºL²�µËÌf½�¬X©«Ê[²�¦�¸°±�½�¬®¹©«Ê�·<Á/�ø§9¸°½�©�½�Ì(©«Ê[²�Ó�æj ´É÷½�Ì
©«Ê[²¢ºL¬«½µ«µ"§t½1ÅÑ²s¬"µl§t²�ºL©l¬®ª9·È8 o �?ª�¦¨©«¹½¯,õ¬;�½�Ì6©«Ê�²)È?¼
ºL½?½�¬®À�°¯9¦¨©l²)½�Ì6©«Ê[²�¢x¦�¯�ÀQ¢ £ µl²��?ª[²�¯�ºL²�µ"°µ�µ«Ê�½1ÅJ¯,°¯
 ´¹±ª[¬®²xñ¨Á É�Ê9°µ�±°³�²�µ�¦n±�½?½aÀ,§t²�¦���¦¨©d©«Ê[²<ºL½�¬«¬®²�ºL©
µ«Ê9¹Ìf©N³¨¦�¸°ª[²�Á

ÃUÜÉ#iÜ �Æ���R�K¡�·��¢£U�P�?�F�K c���R�F¡��
×�²&¦¨§9§9¸°¹²�À,©«Ê[²%¦�¸¹±�½�¬®°©«Ê�·Ç u�X¸°¹±¯Pµ ±¹³�²�¯'¶¯'Âa²�º]¼
©«¹½¯�Ù?Á è&½¯,©«Ê�²�µl¾a¯K©«Ê�²s©«°ºQ©l¬®°§9¸¹²s©|½�Ì6³a¹²sÅJµ"©l½n²�µ«©«ò¼
·Q¦¨©l²X©«Ê[²Xµ«Ê�¹Ìu©»½�Ìi©«Ê[²Ë³?¹²sÅ £ Ìu½�¬NÀ���t²s¬«²�¯K©P³+¦�¸°ª�²�µP½�Ì
©«Ê[²dµ«Ê�°Ìf©sÁJÉJÊ[²�¬«²�µ®°À�ª�¦�¸U²s¬«¬«½�¬jÁ�8?Ju;JÅN¦�µ�Ê�¹±Ê%ÅËÊ[²�¯
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Lead Of Unsynchronized Video Sequence

 ´¹±ª[¬«²�ñ�Ê�É�Ê[²|Ó�æj �Éð½�Ì(©«Ê[²EºL¬«½µ«µX§t½1ÅÑ²s¬Xµl§t²�ºL©l¬®ª9·
ÅJ¹©«Ê<¦)µ«Ê�¹Ìu©N½�ÌÑñ4>aÁ

©«Ê[²6ºs¦�¯�À�¶À�¦¨©l²Ñµ®Ê�¹Ìu©UÅN¦�µ´³�²s¬«¾"À�Ë�H²s¬«²�¯o©�Ìf¬«½·ç©«Ê[²N¬«²�¦�¸
µ«Ê�°Ìf©sÁ{��§9¸°½�©"½�Ì@Á�8?Ju;E¦¨±¦�¶¯�µl©3J*Ìf½�¬QÀ9��H²s¬®²�¯K©E³+¦�¸¹¼
ª[²�µ�½�Ì|©«Ê[²x¬«²�¦�¸Xµ«Ê�¹Ìu©)°µ�µ«Ê[½1ÅË¯Î°¯¶ ´¹±ª[¬«²*è?ÁçÉ�Ê�²
Çt²�Ê�¦�³a¹½ª[¬Ã½�ÌN©«Ê[²�²s¬®¬«½�¬�ºsª[¬«³�²�°µÃ³�²s¬«¾*±�½?½?À�Ìu½�¬|©«Ê[²
À�°µ®ºL¬«²s©«¹Ís²�À*³a¹²sÅJµsÁ�É�Ê[²�²s¬®¬«½�¬vÁ�8?JT;�Ê�¦�À ¦<¸°½1Å ¦�¯�À
µ«Ê�¦¨¬®§,·Q°¯9°·"ª9· ¦¨©"©«Ê[²¤¬«²�¦�¸Ñµ«Ê�¹Ìu©Ã³¨¦�¸°ª[²�¦�µdºs¦�¯,Çt²
µl²s²�¯<Ìu¬«½·�©«Ê�²|Ø�±ª[¬«²�Á

ÌtÜ £Qß Þ £U&Ñáx� Ý ß Þ �

Ó�¯Ã©«Ê�°µt§9¦¨§t²s¬�Ä1ÅF²PÀ�²sØ9¯[²�À�©«Ê[²(Ìu¬®¦�·�²L¼¿¦�¸°°±¯�·�²�¯o©i§�¬«½�Ç[¼
¸¹²�·�Ìf½�¬x·"ª�¸°©«¹§9¸¹²*³a¹²sÅJµ&¦�¯9ÀÒ§�¬«²�µl²�¯o©l²�Àð©¿ÅÑ½ ¦�¸¹±�½¨¼
¬®¹©«Ê9·Qµ6©l½�µ«½¸¹³�²�©«Ê[²Eµ«¦�·�²"Ìf½�¬X©«Ê[²EÙ�¼`³a¹²sÅçµ«¹©«ª�¦¨©«¹½¯/Á
��¯[²�½�Ì�©«Ê[²�·�ºL½·�§7ª[©l²�À÷©«Ê�²�ÅÑ²�¦��Æºs¦�¸°¹Ç�¬®¦¨©«°½¯Ò½�Ì
©«Ê[²Ã³a¹²sÅJµÑÌu¬«½·�¦�¯oª9·�Çt²s¬N½�Ì�µ«©«¦¨©«¹½¯�¦¨¬«¾¤§t½°¯K©«µN¦�¯�À
ª�µl²�À¢©«Ê9°µ6°¯[Ìu½�¬®·Q¦¨©«¹½¯¤©l½Q¦�¸°°±¯¢©«Ê[²�Ìf¬®¦�·Q²�µ�À�¹¬«²�ºL©«¸°¾�Á
É�Ê[²�µl²�ºL½¯�À�¦�¸°±�½�¬®¹©«Ê�·�±¦�³�²¢¦%§�¬«½aºL²�À�ª[¬®²�©l½&³�²s¬®¹Ìu¾
Ìu¬®¦�·�²J¦�¸°°±¯�·�²�¯o©(Ìf½�¬FÇ9¸¹½aº"�aµ(½�ÌtÌf¬®¦�·Q²�µPª�µ«¶¯[±Ã©«Ê[²�©l¬®¹¼
¸°°¯�²�¦¨¬¤ºL½¯�µ«©l¬®¦�°¯o©«µ<¦�·�½¯[±'©«Ê[²*³a¹²sÅJµsÁ|µÑ½�©«ÊÆ¦�¸¹±�½¨¼
¬®¹©«Ê9·Qµ�§t²s¬«Ìu½�¬®·�²�Àn²LÈaºL²�¸¶¸¹²�¯K©«¸°¾<½¯xµ«¾?¯o©«Ê[²s©«°º"²LÈ?§t²s¬®¹¼
·�²�¯o©«¦�¸/À�¦¨©«¦QºL½¯9µ«°µl©«°¯�±E½�Ì�©«Ê[¬«²s²�³?¹²sÅËµ6¦�¯�À%·�½�³?°¯�±
§t½°¯o©«µ�¶¯"©«Ê�²6§�¬«²�µl²�¯�ºL²N½�Ìtµ«¹±¯�°Ø9ºs¦�¯K©�½1³�²s¬R¸°¦¨§)¦�·�½¯[±
©«Ê[²X³?°²sÅJµsÁ(É�Ê�¦¨©N°µsÄo©«Ê[²Xµ®Ê�¹Ìu©F°¯)©«Ê[²ËÌu¬®¦�·�²�µN°µÑµ«·Q¦�¸¶¸
ºL½·�§9¦¨¬®²�À*©l½¤©«Ê�²d¸°²�¯[±�©«Êx½�ÌP©«Ê[²�µl²��?ª[²�¯�ºL²�µ�Ìu½�¬�²�¦�º®Ê
³a¹²sÅ|Á o ³�²�¯ ©«Ê�½ª[±Ê ÅÑ²�¦�À�À�¬«²�µ«µl²�À�½¯9¸¹¾n©«Ê�²)©«Ê[¬«²s²L¼
³a¹²sÅ�¦�¸°¹±¯�·�²�¯o©d§�¬«½�Ç9¸°²�· °¯�©«Ê�¶µ"§7¦¨§H²s¬1Ä»¹©�°µE²�¦�µl¾
©l½Qµl²s²|Ê[½�ÅÒ©«Ê�°µNºs¦�¯¢Çt²�²LÈ?©l²�¯�À�²�À¢©l½d·Eª�¸¹©«°§9¸¹²J³a¹²sÅJµ
ª�µ«¶¯[±d©«Ê[²|¦¨§�§�¬«½�§9¬®°¦¨©l²|ºL½¯�µl©l¬R¦�°¯K©«µ�Á
×�²d¦¨¬«²"ºsª�¬«¬«²�¯o©«¸¹¾¢²LÈ?©l²�¯�À9°¯[±Q©«Ê�¶µ�°À[²�¦�©l½¢¦¨¬«¬®°³�²

¦¨©�¦�¯,¦�¸¶¹±¯�·�²�¯o©�§�¬®½?ºL²�À�ª�¬«²)©«Ê�¦¨©�À[½?²�µE¯[½�©E¶¯K³�½¸¹³�²
µl²�¦¨¬®ºRÊ�°¯[±�Ìu½�¬»Ìu¬®¦�·�²6¦�¸°¹±¯�·Q²�¯K©´ÅJ¹©«Ê�½ª[©(ºs¦�¸°¹Ç�¬®¦¨©«°½¯iÁ
É�Ê[²|¦�¸¶¹±¯�·�²�¯o©6½�Ì�·Eª�¸¹©«°§9¸¹²X³?¹²sÅËµ�°µ6¦�Ø�¬Rµl©�µl©l²s§%©l½¨¼
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Lead (or Lag) Of The Unsynchronized Video Sequence
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 ´¹±ª[¬®²"èuÊ)ÎF¸¹½�©�½�Ì´©«Ê[²|²s¬®¬«½�¬~Ár8?Ju;6¦¨±¦�¶¯�µl©~J�Ìu½�¬ËÀ�¹Ìf¼
Ìu²s¬«²�¯o©�³+¦�¸¶ª[²�µ6½�Ì�©«Ê[²|©l¬®ª[²|µ®Ê�¹Ìu©sÁ

ÅN¦¨¬®À�µ<¦�ºsºsª[¬R¦¨©l² ¬«²�ºL½¯�µl©l¬Rª�ºL©«¹½¯ ½�Ì"©«Ê�²*ª9¯�À[²s¬®¸¹¾a°¯[±
±�²s½·�²s©l¬®¾�Á
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ïòñ]óUÏEÁ7×�²LÈa¸¹²s¬�¦�¯�ÀÐ��ÁiÂaÊ�¦�µ«Ê?ª�¦aÄ � �Ã¯&©«Ê[²Eµl¾a¯K©«Ê[²�µ®°µ
½�Ì9À[¾a¯�¦�·Q°º»µ®ºL²�¯[²�µ�Ìf¬«½·ð¬«²sÌu²s¬«²�¯�ºL²Ñ³?°²sÅJµsÄ®�XÑ�Ò�ÒIÒ
ÓÅ� � 	4ÔtÓÅ� þ ë�ÔXÕ �¶üe� � �]ÖJý ì4ì×Ô�Ø�ê�Ù<Ô¶Ä7è�>¥>¥>aÁ

ïôè�ó\��Á�Â[Ê�¦�µ«Ê?ª�¦aÄ � �X¸¹±�²sÇ�¬®¦�¶ºdÌuª�¯9ºL©«¹½¯�µÃÌu½�¬|¬«²�ºL½�±¯�¹¼
©«¹½¯iÄ®��Ñ�ÒIÒ�ÒÛÚ�� ý�� Ô Ö�ý ì4ì¿ê�� ��Ü@�7ý�� Ô�Ý ý ÙLí �F� ê!Ñ � 
ì¿ê �F�Þ�Ë� ê � ÙRêsÄ[³�½¸4ÁUñ�ú?Ä�§�§UÁ7û�û�Z<ßaû�à�>aÄ´ñ�à¥à�ö?Á

ïôÙ�ó\��Á»ÂaÊ�¦�µ«Ê?ª�¦aÄ � É�¬®°¸°°¯�²�¦¨¬|©l²�¯�µl½�¬�Ê ÉJÊ[²�Ì ª�¯�À9¦�·�²�¯a¼
©«¦�¸¤ºL½¯9µl©l¬®ª�ºL©�½�Ì&·Eª�¸¹©«¹§9¸°²s³?¹²sÅ ±�²s½·�²s©l¬«¾Ô¦�¯9À
¹©«µÃ¦¨§�§9¸°¶ºs¦¨©«¹½¯�µsÄ®�]Ñ � ì×Ô'áÂ��� ü�â�ü íu�]ë¤� �{Ü@ãDÖ¦Ü Ó�Ä
ñ�à¥àûoÁ

ï õ¨ódÏ�Á<¥XÁ�.U½¯[±ª[²s©�¼¿ÏX¹±�±°¯�µsÄ � � ºL½·�§7ª[©l²s¬ ¦�¸°±�½¨¼
¬®¹©«Ê�· Ìf½�¬Ñ¬«²�ºL½¯�µl©l¬Rª�ºL©«°¯[±E¦"µ«ºL²�¯�²ËÌu¬«½·Ô©¿ÅÑ½E§9¬«½¨¼
å�²�ºL©«¹½¯9µsÄ®��ä ý ì?åT�lêsÄ�³�½¸4Á7è¥à�Ù?Ä7§�§/Áiñ�Ù�Ù<ß7ñ�Ù�ö?Ä(ñ�à¥Zañ¨Á
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ïôú�ó\ê|Á�ÏX¦¨¬«©«¸¹²s¾�Ä � .�°¯[²�µ"¦�¯�À §t½°¯o©«µ�°¯�©«Ê[¬«²s²�³?¹²sÅËµ4Ê
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ï[Z�óW�EÁR �¦�ª�±�²s¬®¦�µsÄKÚUí��«ê®ê)ï �fþ ê ��ü�� � �7ý�� ÓÅ� þ ë�å[ì¿ê��WÕ � 
ü�� � � ÁPÿÃÂT�UÊ â Ó�ÉðÎP¬«²�µ«µsÄ/ñ�à¥à�è?Á


