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1 Intr oduction

1.1 Secret transf orm domain
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1.3 Key-dependent wavelet transf orm
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2 Filter parametrization
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2.4 Watermarking versus compression:
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3 Experiments
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4 Conc lusions
l�m#���[�9m�� ��vwohp �fxRz�mR�Qv|��m#z�pr��z,mjnRvspr� � �h�9mj� mjv��R� v|mjo�n(�[of�h���mjvwo[� �s�hv|� pr�Nvwp-� �@nsoqpr�9m�vw��mDtumjz,xRo[� vw~-pr� � �[vwm�oh�N�ho[};� ����[nRnR� � zr�[vw� pr��t=�,«QxRo��[nRnRohp �hz,�_� t�m��[ty~7v|pQ� �9v|mj�;of�hv|m�� �cmj��� tuv|�� ��� � �[vwmjo[�N�ho[};� ���Dtuz,��mj�@m�t���¬s��mcmj��nRmjo[� �@mj��v|t�� ���f� zr�[vwmv|���hv;vw��m(� mj�;m���pr�;tum�z�xRo[� vw~QnRohpr�9�h�fm��E� t����fm��,x��hv|m(�wp;o��`�[��~�[nRnR� � zr�[vw� pr��t=� � mjz;�hxstum-prxso@nRoqprnsprtumR�`tumjz,xRo[� vw~4�|of�[�@mj�� pro[}-�fprmjt��9p;vLohm��,xR� oqm��[��~Az,pr��nRxRvy�[vw� pr���[�Rpr�9mjoq��m��f�f{9� v� t@mjtynRmjz,�[�h� � ~�tuxR� v|m��2�|proA�;�[��m�p � �[vwmjo[�N�ho[};� ����pro�prv|��mjoohm��[� �|v|� ��m��hnRns� � z;�hv|� pr��t=� � xRo[vw��m�o � p;oh} � � � ��� ���;m�tuv|� ���[vwmv|��m�n(�[of�h��mjvwo[� �R�[vw� pr�cpr���;� �|p;ohv|��pr�rp;���[� � �[�;mj� mjv��R� vwmjo[t=�

References£ ¤n¥$¦ § ¨n§©�¨n§ ª¨l§ «�¬��®
¨l¯�°�± ª(²S³�´µ#± ªQ°.¶#µ?�µ#¯�ª�·�§ «�¬�µ#¨�ª(¦L³�¸`§ ¹Vµ#¨�ªº ·+°.».¼½�¾/ªQ§ ¿�§ ¾ µ#±/À-µ#¾ Á�¨l¹Vµ#¨nÂ�§ ¯�¿]».µ#½�Á�ªÃ°.¯�Â.Á?Ä.Å ªÁ?Æ�Á?¯�ªÁ?¯�¾».µ#½�§ ½ÃÇ ¼¯�«�¾ § °.¯�½��È § ¯ÊÉ Ë�ÌlÍ�ÎnÏ�Ð�Ñ Ò Í�Ë2Ó#Ò Ô#Ò Ë.Õ#Ö2×nØlÙlÍ�Ë�Ô�Ò Ë.Ñ ØnÎlÚË.Ð�Ñ Ò Í�Ë�Ð�Û�ÜJÍ�ÎnÝ�×lÓ?Í�Þ#Hß�µ#à�§ ªá®�¼«�½�¹V§ ¾ ¬�HâªJ³ Hã�°.¨l¾ ± µ#¯�ªHä�·�å ¸`®��®
Æ¨l§ ±�¤næ#æ#ç#�à�°.±è³�¤né#ê#éV°.ÇJë�ØnÙlÑ ì�Î�ØTË.Í�Ñ Øn×�Ò ËÃÙèÍ�Ï
Þ#ì�Ñ ØnÎ×nÙlÒ ØlË.ÙèØn?ÆÆJ³?¤ní#îKï*¤né#ð##¸`Æ¨n§ ¯�¿�Á�¨�ñÁ?¨l± µ#¿.#´QÁ�¨l± § ¯�#ò
Á�¨l¹Vµ?¯�Ä�³£ ê#¥$ó`°.¯dôJµ#± Â�Á�¨ T¦ Á?µ#¯�Å ã�µ#¼±
õ§ ¯�¯�µ#¨l¾ ¶#TòKÁ?Á?¨n¾�ß�Á�Æ°.à�Á�¨nÁ�Tµ#¯�ªö µ#¼¨l§ «�Á ö µ#Á?½è º ä�¯S¾ ¬�ÁJ¨�Á?± § µ#».§ ± § ¾ ÄT°�Ç�ªÁ?¾ Á�«�¾ § ¯�¿TÁ?± Á?«�¾ ¨�°.¯�§ «ÀSµ#¾ Á?¨n¹Vµ#¨lÂ.½0§ ¯�ªQ§ ¿�§ ¾ µ#±Q§ ¹]µ#¿�Á�½��Èá§ ¯�÷QÎ�Í�ÙèØnØnÔ#Ò Ë�Õ#×øÍ ÌJÑ Ó#Øøù#Ñ Óú ì.Î�Í�Þ#ØnÐ�ËÃû.Ò Õ#Ë�Ð�Û�÷Î�Í�ÙlØl×n×nÒ Ë�ÕVü�Í�Ë�ÌlØlÎ�ØnË.ÙèØný úJþ û.É ÷ü�ÿ�� ù��#�� ½èÅ± µ#¯�ª*°.Ç�·�¬�°.ªÁ?½è#ò
¨�Á�Á?«�Á�#¸ Á�Æ¾ Á?¹]»�Á�¨K¤næ#æ#ç#?ÆÆJ³?¤nîKï*¤��Q³£ î#¥	�S°.¼�¯�¿.Å ¦ Ä.¬�
$µ#¯�¿
µ#¯�ª�²S³ Å ²S³ ¦ µ#ÄKôJ¼°. º 
$µ#¾ Á?¨l¹]µ#¨lÂKªÁ?½è§ ¿.¯Ç °.¨Á�¹V».Á?ªªÁ?ª�ÀSµ#à�Á?± Á?¾ § ¹Vµ#¿.Á+«�°.ªQÁ�«��È�§ ¯T÷Î�Í�ÙlØlØnÔ#Ò Ë.Õ#×�Í ÌÑ Ó#Øû.÷É ú � ×���#ÎnÔ��øË�Ë�ì.Ð�Û��(ØlØnÑ Ò Ë�Õ#ý��JÞ#Þ?Û Ò ÙèÐ�Ñ Ò Í�Ë�×HÍ Ì��
Ò Õ#Ò Ñ Ð�Û�É Ï�Ð�Õ?Ø÷Î�Í�ÙèØn×l×nÒ Ë.Õ##¸`µ#¯-ß
§ Á�¿�°.#²ø®
 å ¸`®
`¦ ¼± Ä(¤næ#æ#ç?#à�°.±l³lî#í����#?ÆÆø³î?ç#çKï0î#æ#çQ³£ í#¥$ß
Á?Á�Æµ ôø¼¯�ª¼�¨  º � ¹VÆ�¨n°.à�Á�ª ª§ ¿.§ ¾ µ#±&ÀSµ#¾ Á?¨n¹Vµ#¨lÂ.§ ¯�¿¾ ¬�¨�°.¼¿�¬(ª§ à�Á?¨n½�§ ¾ Ä�µ?¯�ªUµ#¾ ¾ µ#«�Â$«�¬�µ#¨lµ#«�¾ Á�¨l§ ¶#µ#¾ § °.¯��Èb§ ¯(÷Î�Í�ÚÙlØnØlÔ#Ò Ë.Õ#×+Í ÌHÑ Ó#Ø��øü�����Í�ÎnÝ�×nÓ#Í�ÞTÍ�Ë��Ãì.Û Ñ Ò Ï�ØnÔ#Ò ÐJû�ØnÙlì�ÎnÒ Ñ ��� ù?ù#ä
¨l± µ#¯�ª°.#©�õ å ¸`®�#ä�«�¾ °.»�Á�¨K¤næ#æ#æ##Æ�ÆJ³�é#îKïKé#ç³£ é#¥	�Ã³���°.¼�µ#¯�ªS®�¬�¹VÁ�ª��Ã³�ó Á�À! Â. º ã�µ#¨lµ#¹]Á?¾ ¨l§ ¶#µ#¾ § °.¯�°.Ç�«�°.¹VÅÆ�µ#«�¾ ± Ä-½è¼ÆÆ�°.¨l¾ Á?ªV°.¨l¾ ¬�°.¯�°.¨n¹Vµ#±�À-µ#à�Á�± Á?¾ ½è�È]É úúú#" ÎlÐ�Ë�×nÐ�ÙèÚÑ Ò Í�Ë�×+Í�Ë*û�Ò Õ#Ë.Ð�Û�÷Î�Í�ÙèØn×n×lÒ Ë.Õ#�à�°.±l³�íQ¤n�¯�°�³�î#�ÆÆø³�¤ní#ê#î�ï(¤ní#î¤nö µ#¨n«�¬U¤næ#æ#îQ³£ �#¥	� ¯�¿.¨l§ ªVß�µ#¼�»�Á?«�¬�§ Á?½è " ØnË-Û ØnÙlÑ ì�Î�Øl×�Í�Ë-ÜJÐ%$#ØlÛ ØnÑ ×lH¸&� ® ö ã¨�Á�½�½èã�¬�§ ± µ?ªQÁ�± Æ�¬�§ µ##ã`®
 å ¸`®
/¤næ#æ#ê³£ ð#¥$¦�³.¸`«�¬�¯�Á�§ ª�µ#¯�ª�¸/³.ã§ ¾ ¾ ¯�Á�¨  º ä�¯'¾ ¬�Á$Æ�µ#¨lµ#¹VÁ�¾ ¨l§ ¶#µ#¾ § °.¯a°�Ç¾ ¬�Á
«�°�Á�Ç  «�§ Á?¯�¾ ½J°.ÇQªQ§ ± µ?¾ § °.¯]Á('�¼µ#¾ § °.¯�½øÇ °.¨+«�°.¹VÆµ#«�¾ ± Ä*½è¼ÆÅÆ�°.¨l¾ Á?ªSÀ-µ#à�Á�± Á�¾ ½��Èøü�Í�Ï�Þ#ì.Ñ Ò Ë.Õ#?à�°.±l³néQ¤n?Æ�ÆJ³?¤��#éJï*¤nð#î# ö µ#Ä¤�æ#æ#îQ³£ ç#¥$¸/³ ö µ#½è± µ#Â.°.à�§ «�)��³K·�³KõQ§ ¯�½�«�°.¾ ¾  ö ³Kä�½è± § «�Â�aµ?¯�ª ¦L³KßV³ó`À-§ «�Â�Á�¯� º ¸`¹V°.°.¾ ¬U°.¨l¾ ¬�°.¯�°.¨l¹]µ#±+ÀSµ#à�Á?± Á?¾ø± § »�¨lµ#¨n§ Á�½+*JªÁ?Å½è§ ¿.¯Sµ#¯�ª-µ#ÆÆ�± § «�µ#¾ § °.¯��Èø§ ¯�÷QÎ�Í�ÙèØnØnÔ#Ò Ë�Õ#×QÍ ÌQÉ úúú É ü��øû�û�÷,� ù(�#¸`Á�µ#¾ ¾ ± Á?(
$®� å ¸`®� ö µ#Ä�¤næ#æ#ç#?ÆÆJ³?¤nð#æ#îKï*¤nð#æ��Q³£ æ#¥$²ø¬�§ °.¼Å ó�§ ¯�¿��S½è¼�µ#¯�ª�¦ µ#Å õ§ ¯�¿-
Ã¼� º ö ¼± ¾ § ¨�Á?½è°�± ¼¾ § °.¯�ÀSµ#Å¾ Á�¨l¹Vµ#¨nÂ�§ ¯�¿TÇ °.¨/ª§ ¿.§ ¾ µ#±.§ ¹Vµ#¿.Á?½è�ÈKÉ úúú." ÎnÐ�Ë.×lÐ�ÙèÑ Ò Í�Ë.×�Í�Ë�ü�Ò ÎnÚÙlì�Ò Ñ ×Ð�Ë.ÔJû+�#×nÑ ØnÏ�×É É �à�°.±l³�í#é#�¯�°�³�ç#�Æ�ÆJ³�¤��#æ#ðHï-¤�¤��Q¤n�®
¼¿.¼½�¾¤�æ#æ#çQ³£ ¤��#¥V¦ °.¯�¿b·/Ä.¼±*ôJ§ ¹ µ#¯�ª�/�°.¼¯�¿Ê¸ ¬�§ Â ö °.°.¯� º ® ¨�°.»�¼�½�¾ÀSµ#à�Á?± Á?¾ Å »�µ#½èÁ?ª2ª§ ¿.§ ¾ µ#±�ÀSµ#¾ Á?¨l¹]µ#¨lÂ&¼�½�§ ¯�¿�± Á?à�Á�± Å µ#ªµ#Æ¾ § à�Á¾ ¬�¨�Á?½è¬�°.± ªQ§ ¯�¿��È
§ ¯-÷Î�Í�ÙlØnØlÔ?Ò Ë�Õ#×�Í Ì�Ñ Ó#Ø�0#Ñ Ó0É úúú É Ë�Ñ ØlÎnË.Ð�Ñ Ò Í�Ë.Ð�Ûü�Í�Ë�ÌlØnÎ�ØlË.ÙèØ/Í�Ë�É Ï
Ð�Õ#Ø/÷Î�Í�ÙlØl×n×nÒ Ë�Õ#ý#É ü�É ÷)� ù#ù#?ôJ°.»�Á�#¦ µ#Æµ#¯�?ä�«�Å¾ °.».Á?¨0¤næ#æ#æ##Æø³nê��#êQ³£ ¤�¤n¥Võ§ Á?¬�¼µ-1�§ Á*µ#¯�ª'òK°�¯�¶#µ#± °�·�³#®
¨n«�Á� º ¦ °.§ ¯�¾HÀSµ#à�Á?± Á?¾H«�°.¹VÅÆ�¨nÁ�½�½è§ °.¯*µ#¯�ª$µ#¼�¾ ¬�Á?¯�¾ § «�µ#¾ § °.¯*À-µ#¾ Á�¨l¹Vµ#¨nÂ�§ ¯�¿.�È]§ ¯]÷Î�Í�ÙèØnØnÔ#ÚÒ Ë.Õ#×+Í ÌøÑ Ó#ØHÉ úúú É Ë�Ñ ØnÎnË�Ð�Ñ Ò Í�Ë.Ð�Û�ü�Í�Ë�ÌlØlÎ�ØlË.ÙèØHÍ�Ë*É Ï
Ð�Õ#ØH÷Î�Í�ÙlØl×n×nÚÒ Ë.Õ#ý?É ü�É ÷)� ù��#?²ø¬�§ «�µ#¿�°.�� õQ å ¸`®�Q¤næ#æ#çQ³


