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VZ\^¦6O��f®=->]k]bN
zdw�]6X -�]k]bN jM]���T¹©AIKJMO�[%O>T6VZO�X�]b�FVWJdO�[%]bN�wMzMVWO>j�\fN#YhgbO«\mi�eM]6TM�f®���JMO�T�\^Vu\fi�wx]6iZiW\^£M�fObekVZJMO{wx]b\fT6V
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VWO�jºN�]¡j¡Ob© � �mi­]�e�VZJMO�i­O�y6zdO�Td[�O
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VZJMO{��]bXZÂ;\fTMg�i­O�y;zMO�Td[�Ob©
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VW\f]bT�i«YbTdj�(²a^pqzdTd[
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�¨XcYhN�O6©
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� �
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[�]bTdiW]b�fOb©
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VZO>[%VW\f]bT�w�O>X­�¨]6XWN�O>j�£k®�YbT�\fN�wMXW]�¦6O>j_¦bO�XciW\^]6T_]h� VWJdO�j¡O%VZO>[
VZ]bX�]b���9YbXWXZ\mi«°�� ~���³%©
I�]�wdYhXcYhN�O�VWO�XZ\.-�O²VWJMO�j¡O�VWO�[
VW\f]bTFe¡VWJMO{z�i­O>XK¢dXZi­V9iWO��fO>[
Vci�VWJMO � �
� VZYh£d£�O�j§wdYhTMO�£xO��f]bTMg6\^Tdg�VZ]�VWJMO
[�]bTdiW]b�fOb©
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VZ\^]6T
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£dz¡V­VZ]bT¹©«IKJMO �F� 
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VZ]�XWO�VWzMXZT_VZ]�VWJMO{�mYbi­VuiWYG¦6O>j_¦GYb�^zdO>i>©

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� � �

� ¼ � ¼ �h�$� À8� IKJMO��f]k]bÂ�]b� VZJMO{TdYG¦k\fg6Y�VZ]bXK\mi�XWO>�fYhVWO�j_VZ]�VWJMO�Yb[
VZ\^¦�YhVWO>j�N�]¡j¡Ob©´RUT�VWJMO'[>YbiWO�]h�)VWJMO
nKs²RFN�]¡j¡Obe�VZJMOKTdYG¦k\^g;Y�VZ]bXFJ�Ybi)Y9TdO���£dz¡V­VZ]bT²pqzdiqV¯Yb£�]�¦6OoVZJMOK£Mz¡V­VZ]bT`�fYb£�O>�^O�j � À ���1� ��� ·�Y � 	�� À
�mYh£xO��f�fO>j�£Mz¡V­VZ]bT¹©
R¶�KVZJMO�zdiWO�X�wdzdi­JdO>i{]6T6VZ] � 	�� À�e�nKs²R«]b�´VZJMO�¦k\fO���O>j��¨XZYbN�O�]bX{n�s²R�]b��VZJMO���JM]6�^O#��]bXZÂk\^Tdg§iWO%a
y;zMO>Td[%O6e;Y6[�[�]bXcj¡\^Tdg�VW]{VZJMO²[cJMO�[cÂk\^TMg']h�@VWJMO � � � [cJMO>[cÂ`£x] �@ekYhXZOuYhzMVW]bN#YhVW\m[�Yh�f�f®`j¡O�VWO�[
VWO�jµ© � V´�mYbi­V>e
Y`TMO>�8jMO%VWO�[
VZ\^]6T�O>XZY6i­O�i¯VZJMO�YhzMVW]bN#YhVW\m[�Yh�f�f®�j¡O%VZO>[
VZO>j�n�s²R�]h� VWJMO{wdXWO>¦;\f]bz�i´]6TMOb©

��� 4�� % � � � 	 � ��Á ¼ � ¼ �b�!� À)�
IKJd\fi�iWO>[%VW\f]bT�O �¡wM�mYh\fTdiKJM]�� VZ]#N#YhTkzdYh�f�f®�j¡O%¢dTdO�i­]6N`O�n�s²R
©

�¹�>�M���$� ��� À86 � � ¼ � �
� � À Á ¼ � i�\fTªVWJdO�YhzMVW]bN#YhVW\m[#j¡O%VZO>[
VZ\^]6T¹e VWJMO�zdiWO�X�N#YG®�jMO%¢dTMO�i­]6N�O
wx]b\fT;VZi�]b� \fT;VWO>XWO�iqVu]6TM�^®_��JMO�T§VZJMO{n�s²R�N`]¡j¡O{\miuY6[
VW\f¦�Y�VZO>jµ©�IF]#\fTk¦b]bÂ6O9VZJMO{n�s²RKN�]¡j¡Obe¡VZJMO�zdiWO�X
wdzdi­JdO>iK]bT;VZ]�VZJMO � � � \m[%]6T��f]¡[�Y�VZO>j�\^T�VZJMO�[%]6Tdi­]6�^O6©

� ¼ � ¼ �h�$� À8� � � Á¤� ¼ � À 
 � ��� �FO%V � iuiWzMwMwx]6iWO«VWJdYhV²Y`�´]6XWÂk\fTMg�i­O�y6zdO�Td[�O{\fiujM\fiWwM�mYG®bO>j�VWJdYbTMÂ¡iKVW]
Y«TdYG¦k\fg6YhVW]bX�© "�®�[��^\m[cÂk\^Tdg«��\^VWJ�VZJMOuN�]bz�i­OK£Mz¡VWVW]6T � ]bT;VW]{wx]b\fT;VZiA]6T'VZJMO9[�zMXWXZO�T;VA\fN�YbgbO6e�VWJMO9zdi­O>XZi
jMO%¢dTMO�iKTMO��8wx]b\fT6VciK]h�)\^T;VZO�XZO>i­V>©
IKJdO�zdi­O>XAJdYbiAVW]k]�VWJMOuYb£M\f�^\^Vq®�VZ]{O�XcYbiWOKY«n�s²R)£k®'[��^\m[cÂk\^TMg{]6T�\^V¯��\^VWJ�VZJMO�N�]bzdiWO�£Mz¡VWVW]bTx~¡©)IKJM\fio\fi
VZJMO{]bTd�^®��KYG®#VZ]`XZO�N�]�¦6O«Y�n�s²R�N#YhTkzdYb�^�f®�j¡O%¢�TMO>jµ·´Y`iWzd[cJ§n�s²R´\fi�Td]hVuN�]¡j¡\¥¢�O>j�£k®#VWJMO'XWO�i­zM�^VZi
]b�FVZJMO{w�];iWiW\f£M�^O{Ybz¡VW]6N�YhVW\m[�j¡O%VZO>[
VZ\^]6Tdi>©

����� � ��
�� 	

��
� ��� � � 
�� � ��� � 
 �
IKJd\fiAiWO>[%VW\f]bT�jMO>iZ[%XZ\^£xO>i JM]���VZ]{j¡O%¢dTdO�N#YhVZ[cJMO�i�]b��wx]b\fT;VZi ]h�x\^T;VWO>XWO�iqV�©�RUT�VWJd\fiAj¡]¡[�zMN�O�T;V>ebY²N#Y�Vc[cJ
N�O�YhTdi�Y�iWO%Vu]h� w�]6\^T;Vci�]h� \^T;VWO>XWO�iqV���JM];i­O«VZJMO�YbiZi­]¡[�\fYhVWO>j��¨XZYbN�O>i�YhXZO�N'z¡VZzdYh�f�f®_j¡\miqVZ\^Td[%V>©

����� � � � 	�� À � �¡�!�¸�_��	�� ��Á�� ���
�¹�>�M���$� ���ªÀ)6 � � ¼ ���¡�>� � � ��� � À Á ¼ IKJMO�N#Y�Vc[cJM\fTMg�N�]¡j¡O{N�zdiqV�£xO{Yb[
VZ\^¦6O�\^T�]bXcj¡O�X�VZ]�jMO%¢dTMO
N#YhVZ[cJMO�i�©AIKJMO�N#Y�Vc[cJM\^Tdg�N�]¡j¡O�N#YG®#£�O{[�Yb�^�fO>j_£k®_[%�f\f[cÂk\fTMg`]bT;VW]�VWJMO�£MzMV­VW]6T_VZ\¥VZ�^O�j�� �¡�>� � \m[%]6T
�f]¡[�YhVWO>j�]bT�VWJdO�[%]bT�i­]6�^O6©

� �¡��� � ¼ � ¼ � ���6�¡�!� À)� IKJMO�Yhz¡VZ]bN#Y�VZ\f[�N#YhVZ[cJM\fTMg§\fi'£dYbiWO>j�]bT�Yº[�XW]k]6iZi­a¶[�]bXZXWO>�fYhVW\f]bT�Yh�fgb]6XW\^VWJdN�©
RqiK\mi�wdYbXZYbN�O%VWO>XW\.-�O�j�£k®#�¨]6zMX�¦�Yh�fzMO>i>·

a � � � Á Àk¿º· ,«\f¦bO>T�Y�nKs²R
e�VZJMO§Yh�fgb]bXZ\^VWJMN"VWXcYb[cÂ¡i'\¥Vci�[�]bXZXWO�i­wx]bTdjdYhT;V'\fT VWJdO�TMO��kV'�¨XcYhN�Ob©
IKJMO�XWO�i­O�YhXc[cJ#]h�¹VZJMO«N�YhVZ[cJM\fTMg`w�]6\^T;VK\fi�£x]bXcj¡O�XZO>j�£;®�Y`iZy6z�YhXZO9��\fTdj¡]�����JM];i­O«JdYh�^��iW\ ->O²]b�
YhT§O>jMgbO�\fiK¿ � � Á Àk¿§©

a � �M� � ·AR¶Vu\fi�VWJMO{JdYb�¥�)i­\.-�O{]b�FVZJMO{N#YbiWÂ�zdiWO>j_�¨]bX�VZJMO�� � 9 [%]bXZXZO��mY�VW\f]bT_N`O�YbiWzMXZOb©

:�;=<�>@?BABCB?



� * � ��� �%��
@
@�������x�
	��
�

� \^g6zMXWO � }M· ��� ¼ � �¡��� � �)�¡��� � ¼ � ¼ ���`�>�M��� ¼ Á �)� ��¼

a ��� � ¼ � � À ��Á ·{IF��]�w�]6\^T;VZi{YbXWO`N#Y�Vc[cJMO>j�\¥�´VWJMO>\^X � � 9 [�]bXZXWO>�fYhVW\f]bT�N�O>Y6i­zdXWO`\fi�\fT¡�¨O>XW\f]bX«VW]
VWJMO � � � ¼ � � À ��Á ©DIKJMOºiW\^N�\f�fYbXW\^Vq®�£�O�Vq�´O>O�TDVq�´]¬wdYhVZ[cJMO�i`jMO>[%XZO>Y6i­O�i�Y6i`VWJMO§¦�Yh�fzMO§]h�²VWJMO
� � � ¼ � � À �¸Á gbXZ]��ui´zdw¹©

a ���¡��Á � � � � ·´s²TM�f®�VWJdO{N�YhVZ[cJMO�i���JM]6iWO«VWJMO�[>YhXcj¡\^T�Yh�µO �M[�O�O>jdi �'�M�GÁ�� � � � YhXZO�ÂbO>w¡V>©
IKJMO�zdiWO�X`JdYbi�VWJMO�Yh£M\f�^\^Vq®¬VW]¬i­wxO>[�\¥�¨®¬VWJdO>iWO_¦�Yh�fzMO>i`Y���VZO�X`i­O>�^O�[
VW\fTMg VWJMO_VZYh£d£�O�j wdYbTMO#VW\^VW�fO>j

� �¡�>� � ©
"�®_j¡XcYhg6gb\fTMg�VZJMO�iW�^\mj¡O�XK��\^VWJ�VWJdO«N�]6zdi­O6ekVWJMO�zdiWO�XujMO%¢dTMO�i�VWJMO�\fT;VWO�T�j¡O>j�¦�Yh�fzMO>i>©AIKJMO�¦�Yh�fzMO>i

YbXWO'VZYbÂbO�T�\^T;VZ]§Y6[�[�]bzMT;V«Yh��VWO>X�VWJMO`zdiWO�X{[%]6T¡¢dXZN�i«JM\mi{[cJM]6\f[�O'£k®�wMzdiWJM\fTMg�]bT;VW]�VWJMO � ¼ � £MzMV­VW]6T¹©
IKJdO �F� 
 ¼�£Mz¡V­VZ]bT§Yh�f�^]��ui´VZ]�iZYG¦bO²VWJdO�i­O�VK¦�Yb�^zMO6© � V��fY6iqV�ekVWJMO���¼ � ¼ � £dz¡V­VZ]bT§w�O>XWN�\^VZi�VZ]`XZO%VZzMXZT
VZ]`VWJMO{�mYbi­VuiWYG¦6O>j�¦GYb�^zdO>i>©

� ���M� �1� ��� IKJMO`[%zMXZXZO�T;V9N�]¡j¡O']b�AVWJMO`YhwMwM�f\m[�Y�VZ\^]6Tº£�O>\^Tdg�VWJdO'N#Y�Vc[cJºN`]¡j¡O6exVWJMO�zdi­O>X9XZzMTdi9VWJMO
Ybz¡VW]6N#Y�VW\m[«N#Y�VZ[cJd\^TMg�]b�FVWJdO{n�s²R´£k®�wdzdi­Jd\^TMg#]6T;VW]�VWJMO ��	F� Àº£Mz¡VWVW]bTF©

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� �$#

����� � % � � � 	 � ��Á ¼�� � ���!� À)� À)6 � � �M�>� �
RUT§VZJM\mi²iWO>[%VW\f]bT¹e�VWJMO'n�s²RuYhXZO�i­zdwMw�];i­O�j�VW]�£�O>�^]6TMg�\fTM\¥VZ\fYb�^�f®�VW]�TM]�N#Y�VZ[cJ�YbTdj�VWJdO'N#Y�Vc[cJºN`]¡j¡O
J�Ybj{£xO�O>T�Yb[%VW\f¦�Y�VWO�jµehYbiF\¥V)\mi�wdXWO>¦;\f]bz�i­�f®«jMO>iZ[%XZ\^£xO>j#© �MzdX­VZJMO�XZN�]bXZObe�O>Yb[cJ'n�s²R¹\miFO��kwdXWO�iWiWO>j«VZJdYhTMÂ¡i
VZ]#YhT�O�N�w¡Vq®�iZy;zdYhXZOb©

�¹�>�M���$� ��� "�®�Y�[��^\m[cÂº]bT¬Y_wx]b\fT;V{]h�¯\fT;VWO�XZO>i­V���\¥VZJ VZJMO�£dz¡V­VZ]bT � YhT�jºVWJdO � � � 6 � £dz¡V­VZ]bT¬£�O>\^TMg
iW\fN'zM�^VZYbTMO�]6zdi­�f®#wMXZO>iZi­O�jµekVWJdO{zdi­O>XuiqVcYhXWVZi�Y�iWw�O�[%\^¢�[«N�YhVZ[cJ¹©
r�]bXZO�]�¦bO>X>e6VWJdO�[%�f\f[cÂ6O>j�wx]b\fT;Vu£�O>�^]6TMg6i�VZ]`VWJMO{TMO>�8[�XWO�Y�VZO>j�N�YhVZ[cJ¹©
� g6XWO>O�T�iWy;zdYbXWO�[%]6T6VcYh\fTM\fTMg`VWJMO�i­VZYbX­VZ\^TMg�n�s²R´\fi9j¡XZYG��TF©

��Á Á � ��� �¹O%V � i9[%]bT�i­\mj¡O�XuYbT§\^N#Yhg6O{��JM]6iWO{TM]#n�s²RK£xO��f]bTMg;i�VW]#VZJMO{TMO>� [�XWO�Y�VZO>j�N#Y�VZ[cJF©¯R¶�)VWJMO
z�i­O>X´[%�f\m[cÂki¯]bT_Y�n�s²Ro]h�¹Y�i­zd[cJ_\^N#Yhg6Obe6��\¥VZJ_N�]bzdiWOu£MzMV­VW]6T � ekJMO«YbjMjdio\^V´VZ]�VWJdO9N#Y�Vc[cJ¹© � gbXZO�O>T
iZy;zdYhXZO«]�¦bO�XZ�mYhwdi¯VWJMO�Y6jMj¡O�j�nKs²R
©
"�®�XZO�wxO>YhVW\fTMg`VWJMO{wdXW]¡[%O�j¡zMXZO«Y6iKN#YhTk®#VW\fN�O>iuY6iK\fiKXZO>y;zM\fXZO>jµekVZJMO{zdiWO�Xuj¡O�¢dTMO>i�Y�iWw�O�[%\^¢�[�N#Y�Vc[cJ¹©
�d]bX²\^Tdi­VZYbTd[%O6e��fO%V � i�iWzMwMwx]6iWO{VWJ�Y�V9VZJMO`n�s²RuYhXZO�TkzMN'£xO�XZO>j��¨]6X²O�Yb[cJ§�¨XcYhN�Ob© �¹O�V
� i²iWzMwMwx]6iWO>j�VZ];]
VZJdY�V�YhTk®¬n�s²R{\fi�XZO%�¨O�XZO�T�[%O>jª£k®�VWJMO�wdYb\^X�°¨TkzMN'£xO�X`]h�KVZJMO�nKs²R{\^T�VZJMO��¨XcYhN�O6e TkzMN�£�O>X�]b��VWJMO
�¨XcYhN�O{[%]6T;VZYh\fTM\fTMg�VWJMO{n�s²R­³%©dIKJMO��¨]6�^�f]���\^Tdg`iWO%Vu\mi�Y�N#Y�VZ[cJF·

� ��� 
���� 
 ��� ��� 
���� �	� ���
��� 
 � �
I�]'wdXW]¡j¡zd[�Ou\^V>ekVWJdO9zdiWO�X�JdYbio¢dXciqVK[%�f\f[cÂ6O>jµe;ÂbO>O�wM\fTMg�VZJMO � � � 6 � £MzMV­VW]6T_wMXZO>iZiWO>jµe;]bT#VZJMO9nKs²R � }{]b�
VZJMO�\^N#YbgbO{Pb}�e¡VWJdO�T§JMO�JdYbi�[��^\m[cÂbO�j_]6T_VZJMO�n�s²R � }�]h� VWJMO�\fN�YbgbO�~`YhTdj�]bT�VWJdO{n�s²R¯TkzMN�£�O>XWO�j
� ]h�AVZJMO�\fN#Yhg6O`~h}d©«IKJdO�iWO%V�]h�AVWJdO�n�s²R�£xO�\fTMg�\^N�wM�f\m[%\^VW�f®�YhXZXZYbTMgbO�j�£k®ºwM\m[
VZzMXZO>i²T;zdN'£xO�XZ\^TMg�exY
N#YhVZ[cJ�\fi�XcY�VZJMO�X�[�]bTdiW\fjMO�XZO>j_Y6i�Y`��YhN�\f�^®�]b� nKs²R
©

�'� ¼ �¡�!� À)�8À86 � � � ��� � Á �MÁ Á � ��� ,«\f¦bO>T�YbT Yb[%VW\f¦GYhVWO�jºN#Y�VZ[cJFe�VZJMO`zdi­O>X²J�Ybi9VWJMO�Yh£M\f�f\¥Vq®�VW]
[�XWO�Y�VZO�YbTdj�YbjMj§Y`n�s²R���JM\f[cJ§�KYbi�TM]bV9j¡O%¢dTdO>j§j¡zMXZ\^Tdg�VZJMO�n�s²R´N�]kjMOb© �9OKpqzdiqVuJ�Ybi�VW]�[��^\m[cÂ�]6T
VZJMO{n�s²R´��\¥VZJ�VZJMO{N�]bzdiWO�£Mz¡VWVW]bT�PM©

��¼ � À 
 � ��� "�®�[��^\m[cÂk\^Tdg�]6TDY�wdYhXWVW\m[%zM�mYhX�g6XWO>O�TDiZy;zdYhXZO_��\^VWJDVWJdO�N�]6zdi­O�£Mz¡VWVW]6T�~¡e´VWJMO§zdiWO�X
XZO�N�]�¦6O>i VWJdO9YbiZi­]¡[�\fYhVWO>j`n�s²R �¨XZ]bN VWJMO9N�YhVZ[cJ¹©)R¶�@VWJdO9N#Y�Vc[cJ�[%]bT;VcYh\fTdioY{iW\^TMg6�^O9w�]6\^T;V>e6VW]'XWO>N`]�¦6O
\^Vu\fT;¦6]b�f¦bO�ioVZJMO{O�Tdj�]b��VZJMO{wMXZ]k[�O>j¡zdXWO6©

� � À �$� ��� "´®�Y�[%�f\m[cÂº��\¥VZJ VZJMO�£Mz¡V­VZ]bT � ]bT¬Y_nKs²R
eµ��\¥VZJ VZJMO � � � 6 � £Mz¡V­VZ]bT¬wMXZO>iZi­O�jµe@VWJMO�zdiWO�X
¢�TM\fiWJMO�i�VWJMO{£Mzd\^�mj¡\fTMgd©oIKJMO�[��^\m[cÂbO�j_nKs²R¯£xO��f]bTMg;i�VW]k]`VW]�VWJdO�[%zMXZXWO>T;V�N#Y�Vc[cJ¹©
� i�\^Vu\fi�wdXWO>¦;\f]bz�i­�f®�j¡O>iZ[%XZ\f£�O�jµedj¡zMXZ\fTMg`VWJMO{£Mzd\^�mj¡\fTMg#]h�AY�i­wxO>[�\¥¢�[�N#YhVZ[cJ¹e¡VZJMO{n�s²R�£�O>�^]6TMgb\fTMg`VW]
VZJM\mi{N#Y�VZ[cJªYhXZO�]�¦bO>XW�mYhwMwxO>j ��\¥VZJ�Y�g6XWO>O�TªiWy;zdYbXWO6©
��JdO�T�Y§N#Y�VZ[cJ¬\mi�[%�f]6iWO>jµe¹VWJMO�[�]b�f]bX�]h��VWJMO
g6XWO>O�T�iWy;zdYbXWO�i�iW��\^VZ[cJMO�i¯VZ]�XWO�jµ©oIKJMO{[%]6�^]6X�]b�FVZJMO�iWy;zdYbXWO�i´Yb�fiW]�w�]6\^T;VciK]bz¡V���JM\m[cJ�\mi�VWJdO�[%zMXZXWO>T;V
£dzM\^�mj¡\fTMg#N#Y�Vc[cJ¹©
� N#Y�Vc[cJ�\mi�[�Yb�^�fO>j�Y`£MzM\f�¥V�N#Y�Vc[cJ���JMO>T�\^VuO �¡\miqVci�ek\4© O6©A\¥V�\miKTM]hV�O>N`wMVq®beMYhT�j_��JMO>T�\^Vu�KYbiK[%�f]6iWO>jµ©

:�;=<�>@?BABCB?



~b} � ��� �%��
@
@�������x�
	��
�

� \fgbzMXZO �+� · � �M�>� � � � ¼ � À � À86 � � ¼ � � À¹¼

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� ~ �

���b�!� 
 �M�!� À8� R¶�AVZJMO�z�i­O>X9��\mi­JMO�i�VZ]_zMw@jMY�VZO�Y�iWwxO>[%\^¢�['N�YhVZ[cJ¹exJMO�JdYbiu¢dXZi­VuVZ]�[%�f\m[cÂxe�VWJdO � � � 6 �
Â6O�®�£xO�\fTMg�wMXZO>iZi­O�jµe¡]bT§YhTk®�nKs²R´£xO��f]bTMg6\^Tdg�VZ]`VWJMO{N#Y�Vc[cJ¹©
IKJdO'[%]6�^]6X�]h�)VWJMO'XWO�jºiWy;zdYbXWO�iK��JM\f[cJº]�¦6O�XZ�fYbwMwxO>j_VWJMO�nKs²RKiW��\^VZ[cJMO�iKVW]�g6XWO>O�T¹©�IKJdY�V²N`O�YhTdiuVWJMO
N#YhVZ[cJ�\fiuY6[
VZ\^¦6Ob©
�FO%V � i�TM]bVW\m[%O`VWJ�Y�V'Y�N#Y�VZ[cJ¬\mi�ÂbO�wMV{Y6[
VZ\^¦6O`j¡zdXW\fTMg§\¥Vci�j¡O�¢dTM\^VW\f]bT¹© �MzdX­VZJMO�XZN�]bXZObeµTM]§N�]bXZO`VWJdYbT
]6TMO�N#Y�VZ[cJ§[�YbT�£xO�Yb[%VW\f¦bO{Y�V�VZJMO�iZYhN�O�\^Tdi­VZYbT;V>©

� À �G� ¼ �b�!� À8� ,«\f¦bO>TDYhTD\^N#YbgbO§[%]bT;VcYh\fTM\^Tdg�Y�N�YhVZ[cJMO�j�nKs²R
e�VZJMO§zdiWO�X�N#YG® [cJdYhTMg6O�VZJMO§n�s²R
£xO��f]bTdgb\fTMg#£�]bVWJ�VW]�VWJMO�\fN#Yhg6O�YhTdj�VW]�YbT�Yb[%VW\f¦bO�N#Y�VZ[cJF© �9O�pqzdi­V9JdYG¦bO«VZ]�[%�f\f[cÂ���\¥VZJ§VWJMO{N�]6zdi­O
£dz¡V­VZ]bT � ]bT§YhT�]hVZJMO�X�nKs²R¯\fT�VZJMO�gb\f¦bO>T�\fN#YhgbO6©AIKJMO�TMO��8w�]6\^T;VZO>j�n�s²RoVcYhÂbO�i�VWJMO>T_VZJMO{wM�mYb[�O«]b�
VZJMO{�mYbi­VK]6TMO�\^T�VZJMO�Yb[%VW\f¦bO�N#Y�VZ[cJF©
�d]bX�\^Tdi­VZYbTd[%O6eA�^O�V
� i�iWzMwMwx]6iWO�VZJdY�V�YhT�Y6[
VZ\^¦6O�N#Y�VZ[cJD[%]bT;VcYh\fTdi{VZJMO_n�s²R'~ � Pº]b��VWJMO�\^N#YbgbO_P;�  ©
�FO%V � i�i­zMwdw�];i­O#VZ]k]ºVWJdYhV�VWJdO_zdiWO�X���YbT6Vci�VW]�[cJdYhTMg6O�VWJM\mi�n�s²R���\¥VZJ�VWJMO_n�s²R � };��]h�KVWJMO�iWYbN�O
\fN#Yhg6O9P6�  ©)IKJMO9zdiWO�XK[%�f\m[cÂkioVWJMO>T_��\^VWJ#VZJMO«N`]6zdiWO9£Mz¡VWVW]6T � ]6T6VZ]{VWJdO²n�s²R � }6��\fT#VZJMO²\fN#Yhg6O9P6�  
YbTdj_VWJMO{XZO�wM�mYb[�O�N�O�T;V�\mi�j¡]bTMO6©

� � À �$� ��� IKJMO�zMw@jMY�VZO�\mi'[%�f]6iWO>j¬£k®ª[%�f\f[cÂk\fTMgº��\¥VZJ�VWJdO�N�]bzdiWO�£Mz¡VWVW]6T � e�VWJMO � � � 6 � Â6O�®�£�O>\^TMg
wdXWO�iWiWO>jµek]6T§Y`n�s²R�]h��VWJMO�Y6[
VZ\^¦6O«N#YhVZ[cJ¹©

� ��� 	�� � ���6�¡�!� À)� I�] [cJMO�[cÂ�VZJMO_[%]6T;VWO�T;V']b�uYºN#Y�VZ[cJ [�]bXZXWO�i­wx]bT�j¡\^Tdg�VZ] YºwdYbX­VZ\f[�zM�mYhX{n�s²R
e�VWJMO
z�i­O>X´N#YG®�[%�f\m[cÂ`��\^VWJ�VWJdO²N�]bz�i­O«£Mz¡VWVW]bT � ]6T�VWJd\fi�n�s²R
e¡TM]�N#Y�VZ[cJ�£�O>\^Tdg`Y6[
VW\f¦bO6© IKJdO²XZO>j�iWy;zdYbXWO�i
[�]bXZXWO�i­wx]bT�j¡\^Tdg'VZ]�VWJMO�wx]b\fT;VWO�j§N�YhVZ[cJºiW��\¥Vc[cJ�VZ]�VWJMO�[%®6YbT�[�]b�f]bX�©oRUT§VWJd\fi²[�YbiWObe¡]6TM�f®�VWJdO�\^N#YbgbO>i
��Jd\f[cJ§[%]6T6VcYh\fTM\fTMg#YhT�O��fO�N�O�T;Vu]h��VWJMO{N#YhVZ[cJ§YhXZO�jM\fiWwM�mYG®bO>j�VWJdYbTMÂ¡iKVW]`VZJMO{TdYG¦k\^g;Y�VZ]bX�©
� iWO>[�]bTdj�[%�f\f[cÂ#��\^VWJ�VWJMO�N�]bz�i­O«£Mz¡VWVW]bT � ]6T�Y`n�s²Ro]b�FVWJdO«Jd\^g6JM�^\fgbJ;VZO>j�N#YhVZ[cJ�i­VW]6wdi´VWJMO�¦k\mi­zdYb�¥a
\.->YhVW\f]bT¹· VZJMO{£M�fzMO�[%]6�^]6X�]b��VZJMO{iWy;zdYbXWO�iK[%]bXZXZO>iWw�]6Tdj¡\fTMg'VZ]`VWJMO{N#Y�Vc[cJºi­��\^VZ[cJMO�iK£dYb[cÂ�VZ]#gbXZO�O>T¹©
IKJdO#zdi­O>X�JdY6i{Ybi{��O��f�AVWJdO�Yh£M�f\¥Vq® VW]�[�]bT;VWXZ]b�oiWO�¦6O�XcYh�)N#Y�VZ[cJdO>i{£k®�[��^\m[cÂk\^Tdg�]6T�Y§XWO>wMXWO�i­O>T;VZY�VZ\^¦6O
nKs²R¯]h�)O>Y6[cJ�]6TMOb©

:�;=<�>@?BABCB?



~6~ � ��� �%��
@
@�������x�
	��
�

� � ���"�����¹���o
�&(�#$�� �
IKJdOu]b£¡pqO�[
V�N`]¡j¡O>�d\mioVZJMO�¢dXci­V´N�]¡j¡O���]h� s«r�I�©;IKJMOu]b£MpqO>[
V�N�]kjMO��dwdXW]�¦k\mj¡O>i)VZJMO²i­VZYhVW\m[9i­VWXZzd[
VZzMXZO
]b�¯VZJMO�i­]b��Vq��YbXWO`£k® j¡O�iW[�XW\f£M\fTMg�VWJMO�[��fY6iWiWO>i«]h��]b£¡pqO�[
Vci{YhTdj�VWJdO�\fX�[%]bTdTMO>[%VW\f]bTdi>© � V­VWXZ\f£Mz¡VWO�i�YhT�j
]6w�O>XZYhVW\f]bTdi�N#YG®�£xO�YbjMjMO>j_VW]�VWJdO{N`]¡j¡O>�µ\^T��¨zMXWVWJdO�X9YbTdYh�f®¡i­\mi�©

����� ' 	�
 � � 
 � � � � 
�� � ��� ����
 ����� � ��
 �
IKJdO´[%�mYbiZiWO>i¹\miZi­zMO�j��¨XZ]bN8VWJMOKiW]h��Vq�KYhXZO�� i¹XZO>y;zM\fXWO>N`O>T;VZiFYbXWO´j¡O%¢dTdO>j�\fT�VZJM\mi�iWO>[%VW\f]bT¹© IKJMO�®�YbXWO¯[��fY6iqa
iW\^¢dO>j#\fT�N�]¡j¡zM�fO>i>e¡Y{N�]kjMzM�^O²£�O>\^Tdg�Y�£�YbiW\f[K�¨zdTd[
VZ\^]6TdYh�@[%]6N`wx]bTdO�T;V´]b�µVWJMO«YhwMwM�f\m[�Y�VZ\^]6T¹© �M]bX�O>Y6[cJ
[��fY6iWi>e�VWJMO�j¡O%¢�TM\¥VZ\^]6T \fTd[%�fzdj¡O�i«\¥Vci²wdzMXWwx]6iWObe@\^VZi�[%]6TMTMO�[
VW\f]bT�iu��\^VWJ¬]hVWJdO�X«]b£¡pqO�[
VZi>e@\¥Vci9]6w�O>XZYhVW\f]bTdi
YbTdj�\¥VciuY�VWVWXZ\^£MzMVWO>i>©

% � ��� � ��� ¼ ��� À ' ¼ �b� � À Á�	 � ¼
IKJdO�wMXZ]hpqO�[
V`N`]¡j¡zd�^OºYh�f�f]��ui�VZ]¬[�XWO�VZYhO6eA�^];Ybj YbTdj�iZYG¦bO�Y wdXW]bpqO>[
V�© IF]k]6�fi'VW]¬wMXZ]bgbXcYhN�YhT�j�VW]
[�]bT;VWXZ]b�xVZJMO{wMXZ]k[�O>iZi­O�iKYhXZO²g6\^¦6O�T�VW]k]d©

��À ���1� ��� � ¼�� 	 ¼�� � ¼ Á��¡���
R¶V'[�]bT;VZYb\^T�i{jMY�VcY�jMO>iZ[%XZ\^£M\fTMg�VWJdO#�´]6XWÂk\fTMg�iWO>y;zMO>Td[%O#]b�KY�g6\^¦6O�Tª[%�mYbiZi�©�IKJMO>T¹e¹VZJM\mi�[%�mYbiZi{Yh�f�^]��ui
VZJMO'z�i­O>XuVW]�ÂbO>O�w Y�VZXZY6[cÂ�]b�oJM\mi9��]bXZÂ@©uIKJMO�¢d�fO�Y6iWiW]¡[%\mY�VZO>j�VW]�VWJMO ��À � �1� ��� � ¼�� 	 ¼�� � ¼ Á �¡�>�
YbXWO«XZO>YbjdYh£M�fO���JMO�T�VWJMO�YbwMwM�f\f[>Y�VZ\^]6T�j¡]kO�i­T�� Vu��]bXZÂx©
IKJdO ��À ���1� ��� � ¼�� 	 ¼�� � ¼ Á��M�>� [%]bT;VcYh\fTdi�VWJMO�Y�VWVWXZ\^£dz¡VWO 	��^� ·FVWJMO�¢d�fOK��JMO�XZO¯VZJMOKjMY�VcY²YbXWOKiqVZ]bXZO>jµ©
IKJdO«]6w�O>XZYhVW\f]bTdi�YbXWO6·

a � �Z�Z�h�¶� ·AVZ]#[%XZO>Y�VZO{Y�TdO�� wdXW]bpqO>[
V�©
a �^���b� ·AVZ]#�^];Ybj�VWJMO�jMYhVZY�YbiZiW]k[�\fYhVWO�j�VZ]�Y`g6\^¦6O�T�wMXW]bpqO>[%V>©
a ������� ·oVW]�iZYG¦bO²VWJMO{��JM]6�^O�XZO>iWzM�^VZiKO>Y6[cJ_VZ\^N�O{\^Vu\fiKXZO>y;zM\fXZO>jµ©
� �
��Á �¡�>�

IKJdO�wMzdXWwx]6iWO_]b�uVWJMOº[��fY6iWi � � ��Á��¡��� \mi�i­\fN�\^�mYhX�VW]�VWJdO�]6TMO_]b� � À ���1� ��� � ¼�� 	 ¼�� � ¼ Á��¡��� ©
"�z¡V�\fTdiqVZO>Y6j�]h��j¡O%¢dTd\^TMg�VWJdO`��]bXZÂk\^Tdg_i­O�y;zMO�Td[�Obe � � ��Á��M�>� j¡O>iZ[%XZ\^£xO>i²VZJMO�nKs²R9]h�¯VWJMO`\^N#YbgbO>i
£xO��f]bTdgb\fTMg`VW]`VWJMO{��]bXZÂk\^Tdg`iWO>y;zMO>Td[%O6©
� VWVWXZ\^£dz¡VWO�iuYhTdj�]bwxO�XcY�VZ\^]6TdiK[%]6XWXZO>iWw�]6Tdj#VZ]`VWJMO{]6TMO>iK]b��VZJMO�[%�mYbiZi ��À ���1� ��� Á �¡�>� ©

� �¡�>� � Á �¡�>�
IKJdO�wMzdXWwx]6iWO_]b�uVWJMOº[��fY6iWi � � ��Á��¡��� \mi�i­\fN�\^�mYhX�VW]�VWJdO�]6TMO_]b� � À ���1� ��� � ¼�� 	 ¼�� � ¼ Á��¡��� ©
� �¡�>� � Á �¡�>� Â6O�O�w�i�Y'VZXZY6[cÂ#]h� VWJMO�jMO%¢dTMO�j�N�YhVZ[cJMO�i�©
� VWVWXZ\^£dz¡VWO�iuYhTdj�]bwxO�XcY�VZ\^]6TdiKYhXZO«VWJM];i­O�]h��VWJMO�[��fY6iWi � À ���1� ��� Á��M�>� ©

� �¡��� � ¼ � ¼ ���
IKJdO�[%�mYbiZi � �¡��� � ¼ � ¼ �G� wMXW]6gbXcYhN#i´VWJMO�YhwMwM�f\m[�Y�VZ\^]6T¹©¯R¶V«[%]bT;VcYh\fTdi�VWJMO'wdYhXcYhN�O%VZO�Xci�YbiZi­]¡[�\fYhVWO>j_VW]
VZJMO9wdXW]6gbXcYhN�N�\^TMg�]b�xVZJMO9��]bXZÂk\^Tdg�iWO>y;zMO>Td[%O6e;YbTdj`VWJd]6iWOu��JM\m[cJ�JdYG¦bOuYbT#\^N�wM�f\m[�Y�VZ\^]6T��¨]bX¯VWJMO²n�s²R
jMO%VWO�[
VZ\^]6T¹©�R¶V²[%]6T;VZYh\fTdiKVZ]k]#VWJMO�wdYhXcYhN�O�VWO�Xci�YbiZiW]k[�\fYhVWO�j_VZ]#VWJdO'[%]6�^]6Xu��JM\m[cJ�YhXZO{\^Tk¦b]6�^¦6O>j�\fTºVWJMO

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� ~bP

load

save

Console

reset

set working sequence mode

set POI mode

set match mode

control

load

Parameters

update

file 

load

Video input

file 

load

save

Working sequence data

load

POI data

save

load

save

Match data

file file file 

Color chooser

load

save

Project

name

create

� \fgbzMXZO � ~M· � � ¼ � � À ' ¼ �h� � À Á 	�� ¼

:�;=<�>@?BABCB?



~  � ��� �%��
@
@�������x�
	��
�

XZO�wdXWO�i­O>T6VcY�VZ\^]6T_]h��VWJMO{nKs²R
©
IKJdO�[��fY6iWi�[�]bT;VZYb\^T�i�VWJMO{Y�VWVWXZ\^£dz¡VWO 	 �^� ��JM\m[cJ§\fi�VZJMO{TdYbN`O�]b��VZJMO�¢d�fO�iqVZ]bXZ\^TMg�VWJdO{wdYhXcYhN�O%VZO�Xci�©
IKJdO«N�O�VWJM]¡jMiuYbXWO«VZJMO��¨]b�f�^]���\fTMg�·

a �^���b� ·AVZ]#�^];Ybj�VWJMO�[�]bT;VWO>T6V�]b��VZJMO�¢d�fOb©
a 	$�M�6���U� ·AVW]�zMw@jMY�VZO�VWJMO�[�]bT;VWO>T;VK£k®�XWO>wM�fY6[%\fTMg�VWJMO{�mYbi­VuiWYG¦6O>j�¦�Yb�^zMO�iK£k®�VWJdO{TMO��/]bTMO�i�©
� À � À ��� � À¹À � ¼ �

IKJd\fiu[��fY6iWiKwdXW]�¦k\mj¡O>i�VZ];]6�fi�VZ]#wMXZ]bgbXcYhN VWJMO�[�]b�f]bXciKzdi­O�j�VW]�j¡XcYG�/iW]bN�O{i­wxO>[�\¥¢x[{gbXcYhwMJd\f[²�¨O>YhVWzMXZO>i
iWzd[cJ�VWJMO{nKs²R
©

� ��Á ¼kÀ � � ��	��
IKJd\fi�[��fY6iWiKwMXZ]�¦k\fjMO>iKYhT§Yb[>[%O>iZi�VW]`VZJMO{XWO�[%]6XZj¡O�j�¦k\mj¡O�]�e¡\¸© Ob©)VZJMO{]bz¡VZwMz¡Vu]b��VZJMO�[�YbN`XZO>[�]bXcj¡O�X�©
R¶V9[�]bT;VZYb\^T�i¯VZJMO�Y�VWVWXZ\^£dz¡VWO 	 �^� ��JM\m[cJ�\fiKVZJMO�¢d�fO{[%]bXZXZO>iWw�]6Tdj¡\fTMg'VZ]`VWJMO{¦k\mj¡O�]�XZO>[%]6XZjM\^TMg�©
IKJdO«]6w�O>XZYhVW\f]bT �^���b� Yh�f�^]��ui´VZJMO�i­]b��Vq��YbXWO²VWJdO{XWO�Ybj¡\fTMg`]h� VWJMO{¦k\mj¡O�]�©

� � À ' ¼ �b�
IKJdO � � À ' ¼ �b� [%�mYbiZi�j¡O�iW[�XW\f£�O�i�VWJMO{wdXW]6gbXZO>iZi¯]b�FVWJdO{wMXW]¡[�O>iZi­O�i�YbwMwM�f\^O�j�VW]#Y`¦;\mj¡O>]`\fTMwMzMV>©
RUT_wdYhXWVW\m[%zM�mYhX�e;\¥V�[%]6T6VcYh\fTdiAVZJMO�[%�mYbiZi­O�i�� �¸Á ¼kÀ � � ��	�� e � �M�G� � ¼ � ¼ ��� e�� �¡��� � Á �¡�>� YhT�j ��À � � ¾
� ��� � ¼�� 	 ¼�� � ¼ Á �¡�>� ©
IKJdO«]6w�O>XZYhVW\f]bTdi�YbXWO6·

a �^���b� ·AVZ]#�^];Ybj�VWJMO{wMXZ]hpqO�[
V�©)IKJd\fi�]6w�O>XZYhVW\f]bT�\fi�XZO>y;zM\fXZO>j�£xO%�¨]6XWO�VZ]#YhwMwM�f®_YbT;®_wMXW]¡[�O>iZi�©
a ������� ·oVW]�iZYG¦bO²VWJMO�[�zMXWXZO�T;VK�´]6XWÂk\fTMg�i­O�y6zdO�Td[�ObekVWJdO{N�YhVZ[cJMO�i�YhTdj_VWJdO�i­O�Vu]h��nKs²R
©
� À8� � À � ¼

IKJdO � À8� � À � ¼º[%]6T;VWXZ]b�miuVZJMO�[%�mYbiZi � � À ' ¼ �h� e)[%]6T;VZYh\fTdi²VWJdO�[%�mYbiZi � �¡��� � ¼ � ¼ ��� YhT�j�j¡O�VWO>XWN�\fTMO>i
VZJMO{N�]¡j¡O�]h�)wMXW]¡[�O>iZi�©
IKJdO«]6w�O>XZYhVW\f]bTdi�YbXWO6·

a �^���b� ·AVZ]#�^];Ybj�Y�wMXW]bpqO>[%V>©
a ������� ·oVW]�iZYG¦bO�Y�wdXW]bpqO>[
V�©
a �W� �%��� ·²VW]§XZO>iWO%V{jMY�VcY�Y6iWiW]¡[%\mY�VWO�j§VW]º[�zMXWXZO�T;V«N`]¡j¡O6© �¡]bN�O�Td]hV�iWYG¦6O>j�jdY�VZY�YhXZO`TM]hV�XWO�i­O�V>·
VWJMO�jdY�VZY`��JM\m[cJºYhXZO²]6£¡VZYb\^TdO>j�\^T§Y�N�]¡j¡O{j¡\fi­VW\fTd[%Vu]h� VWJMO�[�zMXWXZO�T;V�N�]¡j¡Ob©

a ���%� � � ���h��
�� ������	d� 
x�c���#���b� ·AVW]#iW��\¥Vc[cJ_VZ]�VWJMO{��]bXZÂk\^Tdg`iWO>y;zMO>Td[%O�N�]¡j¡Ob©
a ���%� �	��
 �#�>�6� ·oVW]�iW��\¥Vc[cJ_VZ]�VZJMO{n�s²R�N�]kjMOb©
a ���%�����h�¶�c�§�#���b� ·AVW]#iW��\¥Vc[cJ�VW]`VWJMO{N#YhVZ[cJ�N`]¡j¡O6©

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� ~6�

load

save

Console

reset

set working sequence mode

set POI mode

set match mode

mode

set video for sequence

set sequence

set POI

set match

set video

set video for match

Navigator

create

duplicate

reset

stop

play

backward

forward

display

forward

backward

play 

stop

reset

sequence

Sequence

video

control the navigation

sequence

define from video input

forward

backward

play 

stop

reset

Video sequence

number

number

display

point out to

is defined from

control the mode

load

Video input

file 

height

width

Media

Image

name

data
height

width
scale

set zoom

detect POI

number

name image

� \^g6zMXZO � PM· ��� ¼7� � 
 � � �¡�$� À8� � À Á�	 � ¼
:�;=<�>@?BABCB?



~b� � ��� �%��
@
@�������x�
	��
�

% � ��� % ��� ¼�� � 
 � � �¡�!� À)� � À Á 	�� ¼
IKJdO TdYG¦k\fg6Y�VZ\^]6T¤N`]¡j¡zd�^O¬\fi�N#Ybj¡O�zMw ]b�{�¨zMTd[%VW\f]bTdYb�^\^VW\fO>i�Yh�f�^]���\fTMg�VZJMO T�YG¦;\fg6YhVW\f]bT¤VZJMXW]6zMgbJ Y
iWO>y;zMO>Td[%O6© � [>[%]bXcj¡\fTMg�VZ]�VWJMO#Yb[%VW\f¦bO`N�]kjMObe¹\^V{\fi{Y�¦k\fj¡O>]deFY���]bXZÂ;\fTMg�]bX{Y_N#YhVZ[cJªi­O�y6zdO�Td[�Ob©'R¶V
wdXW]�¦k\mj¡O>i´VW]k]#YhT�\fT6VZO�XW��Yb[�O²VZ]�Yb[cJM\fO�¦6O«YbTdj�[%]bT;VZXW]6��VZJMO{wMXZ]¡[%O>iZiWO>iKYbiZi­]¡[�\fYhVWO>j_VW]�O�Yb[cJ�N`]¡j¡O6©
� ��� ��¼

IKJdO«[��fY6iWi � � � �x¼�j¡O>iZ[%XZ\^£xO>i�Y�w�YhXWVW\m[%zM�mYhX�\^N#YbgbO9XZO%VZXW\fO�¦6O>j`�¨XZ]bN VZJMO²¦k\mj¡O�]�\^TdwMz¡V>© �dzMXWVWJMO>XWN�]bXZObe
\^V¯wMXZ]�¦k\fjMO>i VW]k]6�fiAXZO��mY�VZO>j�VW]�VWJMO9jM\fiWwM�mYG®;\fTMg{YhT�j`VWJMO9jMO%VWO�[
VZ\^]6T#]h�x�¨O>Y�VZzMXZO>ioY6iWiW]¡[%\mY�VWO�j�VW]�Y�iW\^Tdgb�fO
\fN#Yhg6Ob© �¹O%V � i²YbjMj�VZJdY�V«YhTº\fTdiqVcYhTd[�O�]h�oY#iWzd[cJº\fN�YbgbO�[�]bT;VZYb\^Tdi�VW]k]#VWJdO'[%]6T6VZO�T;V9]b�AYbT§\^N#Yhg6O'iW]
\^V9[�YbT�£xO{N#YhTdYbgbO�j��WYbi�Y`wMXZ]�¦;\mj¡O>X��²£k®#VZJMO{]hVZJMO�Xci�]b£¡pqO�[
Vci�©
IKJdO�YhV­VZXW\f£Mz¡VZO>iuYbXWO6·

a ��
x�6��� ·)VWJdO{T;zdN'£xO�Xu]b�FVWJdO{\^N#Yhg6Ob©
a �b�h�¶� ·AVWJdO�[%]bT;VZO�T;Vu]h��VWJMO{\fN#YhgbO6©
a �M��� ���¡� ·AVZJMO{JMO�\fgbJ;Vu]b�FVWJdO{\^N#Yhg6Ob©
a � �����¨� ·¯VWJMO{��\mjkVZJ�]b�FVZJMO{\^N#YbgbOb©
a ���Z� �^� ·AVWJdO{wdYhXcYhN�O%VZO�XK]h� VWJdO -�]k]bN§©
IKJMO{]6w�O>XZYhVW\f]bTdiKYbXWO6·
a ���%� ���>�h� ·)VZ]�j¡O%¢�TMO�VWJMO�iZ[�Yb�^O«]h� VWJdO -�]k]bN§©
a �b���¶�c��� � � 
 ·MVW]#j¡O%VZO>[%V�VWJMO�iW]#[�Yh�f�fO>j�n�s²R´]b�FVZJMO{\^N#YbgbOb©
� ��Á ¼;À � ¼�� 	 ¼�� � ¼

IKJdO«[��fY6iWi � �¸Á ¼kÀ � ¼�� 	 ¼�� � ¼_Yh�f�^]��ui¯VW]`TdYG¦k\^g;Y�VZOuVWJdXW]6zMgbJ�Y'¦k\mj¡O�]�i­O�y;zMO�Td[�Ob© R¶V�\fi�j¡O�¢dTMO�j#�¨XZ]bN
VZJMO{¦k\fjMO�]�\^TdwMz¡V9YhT�j�N#YG®#wx]b\fT;Vu]bz¡Vu]6T�YbT;®_\^N#Yhg6O�]h�FVZJMO{¦k\fjMO�]dekVZJdYhTdÂki�VZ]�VWJMO{TkzMN�£�O>X�]h� VWJMO
\fN#Yhg6Ob©
R¶V9[�]bT;VZYb\^T�i¯VZJMO�Y�VWVWXZ\^£dz¡VWO�i�·

a ������	d� 
x�c� ·oY'��YbN�\^�f®_]b��TkzMN'£xO�Xci>e¡O>Yb[cJ�TkzMN'£xO�X�wx]b\fT;VW\fTMg#]bzMV�VZ]�YhT�\^N#YbgbOb©
a � 	�� �Z� 
�� ·«[�zMXZXWO>T6V�\mi9VZJMO#TkzMN'£xO�X�]b��YhT�\^N#YbgbO�i­zM£MpqO>[
V�VZ]�wdXW]¡[%O�iWiWO>i«iWzd[cJ VZJMO#j¡\mi­wM�mYG®k\^Tdg
]bXKVZJMO�j¡O%VZO>[%VW\f]bT§]h� n�s²R
©

IKJMO�[��fY6iWi�[�]bT;VZYb\^T�i¯VZJMO��¨]b�f�f]���\^TMg`]bwxO�XcY�VZ\^]6Tdi>·
a �b� 	 
@��� �W��� �����b�c�§��
�� 	¡� ·�VZ]�j¡O�¢dTMO`YhT�\fTdi­VZYhT�[%O']b�
� �¸Á ¼kÀ � ¼�� 	 ¼�� � ¼��¨XZ]bN±YhT \^Tdi­VZYbTd[%O
]h� VWJMO�[��fY6iWi � ��Á ¼;À � � ��	F� ©

a �%� � � � �W� ·AVZ]#w�]6\^T;Vu]bzMV�VZ]�VWJMO{TdO �kV�\^N#Yhg6O�]h� VWJMO{¦k\mj¡O�]#iWO>y;zMO�T�[%Ob©
a	� �b� � � � �W� ·AVZ]#w�]6\^T;V�]bz¡V�VZ]�VWJMO�wMXZO�¦k\f]bzdiK\fN#Yhg6O«]b�FVZJMO{¦k\fj¡O>]#i­O�y6zdO�Td[�Ob©
a � �^��
 ·¯VW]#Yhz¡VZ]bN#Y�VZ\f[>Yh�f�^®_TdYG¦k\^g;Y�VWO²�¨]bXZ�KYhXcjµ©

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� ~��

a �
�¶� � ·AVZ]`£dXWO�YhÂ#VZJMO�Yhz¡VZ]bN#Y�VZ\f[²�¨]6XW�KYhXcjµ©
a �W� �%��� ·)VZ]`wx]b\fT;Vu]bz¡V�VZ]`VWJMO�¢dXci­VK\fN#Yhg6O«]b��VZJMO{i­O�y;zMO�Td[�Ob©
� ¼�� 	 ¼�� � ¼

IKJdO � ¼�� 	 ¼�� � ¼#[%�mYbiZi¯j¡O�iW[�XW\f£xO>i�Y'iWO%VK]h�¹TkzMN'£xO�Xci�YhTdj#g6\^¦6O>i¯��YG®¡iAVZ]�T�YG¦;\fg6YhVWOKVZJMXW]6zMgbJ�VWJMO�i­O�V>©
R¶Vu\mi�YhT§Yh£�iqVZXZY6[
Vu[%�mYbiZi�© � ��Á ¼;À � ¼�� 	 ¼�� � ¼#\fTMJMO>XW\^VZi�]b� � ¼�� 	 ¼�� � ¼x©
� ¼�� 	 ¼�� � ¼#J�Ybi�VWJdO �%� ��	d� 
@�c� Y�VWVWXZ\^£MzMVWObe¡\4© Ob©oY�i­O�V�]h��TkzMN�£�O>XWO�j_��Jd\f[cJ�N#YG®�w�];iWiW\f£M�^®_w�]6\^T;V�]bz¡V
VZ]�\^N#Yhg6O>i>©
R¶VuwdXW]�¦k\mj¡O>i´VWJdO{]bwxO�XcY�VW\f]bT�i�·

a �%� � � � �W� ©
a	� �b� � � � �W� ©
a � �^��
 ©
a �
�¶� � ©
a �W� �%��� ©
� ¼ Á����

IKJdO � ¼ Á �¸� [%�mYbiZi�\mi'YbT Yh£di­VWXcYb[%V�[%�mYbiZi{��JM\m[cJ�j¡\mi­wd�fYG®¡i{\fN#YhgbO�i�YbiZiW]k[�\fYhVWO�j¬VW]ºVZJMO � ¼�� 	 ¼�� � ¼
[��fY6iWi>©)R¶VuwMXZ]�¦;\mj¡O�i¯VZ]k]�VZJMO�[%]6T;VWXZ]b�@]h�AY�i­zd[cJ�\fTdiqVcYhTd[�Ob©
IKJdO�YhV­VZXW\f£Mz¡VZO>iuYbXWO6·

a#JMO�\fgbJ;V�·AJMO�\fgbJ;V�]h� VWJMO{��\fTdj¡]��8Yh�f�^]���\fTMg�VWJMO�jM\fiWwM�mYG®�]h��VWJMO{\fN#YhgbO�i�©
a#��\fj¡VWJ¹·o��\mjkVZJ�]b�FVZJMO�j¡\mi­wM�mYG®k\^Tdg`��\fTdj¡]��{©
IKJMO{wdXW]�¦k\mj¡O>j_]bwxO�XcY�VW\f]bT�i�YhXZOb·
a ��� ��� �f� 
 ·´VW]#j¡\miWwM�fYG®�YhT�\^N#Yhg6Ob©
a �%� � � � �W� ·AVZ]#TdYG¦k\^g;Y�VWO²�¨]bXZ�KYhXcj#VWJdO�i­O�V>©
a	� �b� � � � �W� ·AVZ]#TdYG¦k\^g;Y�VWO«£dY6[cÂ;�KYhXcj�VZJMO�i­O�V>©
a � �^��
 ·¯VW]#Yhz¡VZ]bN#Y�VZ\f[>Yh�f�^®_TdYG¦k\^g;Y�VWO²�¨]bXZ�KYhXcjµ©
a �
�¶� � ·AVZ]`£dXWO�YhÂ#VZJMO�Yhz¡VZ]bN#Y�VZ\f[²�¨]6XW�KYhXcjµ©
a �W� �%��� ·)VZ]`wx]b\fT;Vu]bz¡V�VZ]`VWJMO�¢dXci­VK\fN#Yhg6O«]b��VZJMO{i­O�V>©
�º� 
 � � �¡� À �

IKJdO�[%�mYbiZi �º� 
 � � �¡� À � Yh�f�f]��ui�VW]�Yb[cJM\fO�¦6O�VWJMO�wMXZ]k[�O>iZi­O�iuXZO��mY�VZO>j�VW]_VWJMO`j¡\ �xO>XWO>T6V«N�]kjMO>i>©9R¶V²\fT¡a
JdO�XZ\¥Vci�]b�dVZJMO � ¼ Á �¸� [��fY6iWi>©�IKJMO>T¹eh\^VAwMXW]�¦k\mj¡O>i�VZ];]6�fi�VZ]�[�]bT;VWXZ]b�;VZJMO�j¡\fiWwM�mYG®k\^TMg�YhT�j{VWJdO�wMXW]¡[�O>iZi­O�i
]b�uYºwdYhXWVW\m[%zd�fYbX'i­O�V']h�u\fN#Yhg6O>i�Y6i{VWJdO_¦k\fjMO�] iWO>y;zMO>Td[%O6eFVZJMO_��]bXZÂk\^TMgºiWO>y;zMO>Td[%O_YbTdj¬VWJdO_N#Y�Vc[cJ
iWO>y;zMO>Td[%O6©��k]�O�Yb[cJ'\fTdi­VZYbTd[%O�]h��VWJMO�[%�mYbiZi N#YG®{£�O�JdYG¦6O´iWO�¦6O�XcYh�;wdYhXWVZi>©�IKJMOKwdYbX­Vci)j¡O�wxO�Tdj`]6T�£x]hVZJ
VZJMO{Yb[%VW\f¦bO«N`]¡j¡O{YbTdj#VZJMO{Âk\^Tdj_]h�)i­O�y6zdO�Td[�Ob©AIKJMO�w�];iWiW\f£M�^®#w�YhXWVZi�]h�)YhT�\^Tdi­VZYbTd[%O«]h� �º� 
 � � �¡� À �
YbXWO6·

:�;=<�>@?BABCB?



~+* � ��� �%��
@
@�������x�
	��
�

a�i­O�y;zMO�Td[�Ob·AVZJMO�TdYG¦k\fg6YhVW\f]bT�jMO>Yh�mi���\^VWJ§VZJMO{�´]6XWÂk\fTMg#i­O�y;zMO�Td[�O�YhTdj�VZJMO�Yb[%VW\f¦bO{N�]¡j¡O{\fiuVWJMO
i­O�y;zMO�Td[�O�N`]¡j¡O6©

a#n�s²R
·6VWJMO«j¡\fiWwM�mYG®bO�j�wM\f[%VWzMXZO>i´YhXZO�VWJd]6iWOu]h�µVZJMO9��]bXZÂk\^TMg�iWO>y;zMO>Td[%O6© IKJdO²Yb[%VW\f¦bOuN�]¡j¡O²\fi¯VWJMO
n�s²R�N`]¡j¡O6©

a#N#Y�VZ[cJF·FVZJMOuTdYG¦k\fg6Y�VZ\^]6T`jMO>Yh�miA��\^VWJ�VZJMOu��]bXZÂ;\fTMg{iWO>y;zMO�T�[%Ob©)IKJMOuY6[
VW\f¦bO�N�]¡j¡Ou\mi)VZJMOuN#Y�Vc[cJ
N�]kjMOb©

a#¦k\fj¡O>]d·�VWJMO«TdYG¦k\fg6Y�VZ\^]6T�\fi�Yh�f�^]���O>j�VZJMXW]6zMgbJ�VWJMO²¦;\mj¡O>]�iWO>y;zMO�T�[%Ob©)IKJMO«Yb[
VZ\^¦6OuN�]¡j¡O9N#YG®�£�O
O�\^VWJMO>X�VWJdO{n�s²R¯N�]¡j¡O{]bXKVZJMO{N#Y�Vc[cJ�N�]¡j¡Ob©

a#¦k\fj¡O>]��¨]bXuiWO>y;zMO>Td[%O6·)VWJMO{TdYG¦k\fg6YhVW\f]bT�jMO>Yh�miK��\^VWJ�VWJMO{¦k\mj¡O�]#iWO>y;zMO>Td[%O6©oIKJMO�Yb[%VW\f¦bO�N�]kjMO{\fi
VWJMO�iWO>y;zMO>Td[%O�N�]¡j¡Ob©

a#¦k\fj¡O>]§�¨]bX{N#Y�Vc[cJ¹· ,«\f¦bO>T¬YºiWJM]���T¬N�YhVZ[cJ¹eFVWJMO#T�YG¦;\fg6YhVW\f]bTªj¡O>Yb�fi�]6TM�f®���\¥VZJªVWJMO#wd\f[%VWzMXZO>i
YbiZi­]¡[�\fYhVWO>j_VW]`VZJM\fiuN�YhVZ[cJ¹©AIKJMO�Y6[
VZ\^¦6O«N�]¡j¡O�\miKVWJMO{N#YhVZ[cJ�N`]¡j¡O6©

�FO%V � i´TM]hVZ\f[�O9VZJdY�V�VWJdO²wdYbX­V�]h�FY'TdYG¦k\^g;Y�VW]6Xo£xO�\fTMg�w�YhXWVW\mYh�f�^®#j¡O�VWO�XZN�\^TdO>j#£k®�VWJdO«Y6[
VW\f¦bO9N`]¡j¡O6ekVWJMO
� À8� � À � ¼#[%�mYbiZi�wdYhXWVW\mYh�f�f®_[%]6T6VZXW]6�fiKY`TdYG¦k\fg6Y�VZ]bX�©
IKJdO«wdXW]6w�O>X­VZ\^O�iK\^TMJdO�XZ\¥VZO>j��¨XW]6N�VWJdO�� ¼ Á �¸� [��fY6iWiKYhXZO�TM]hV�XZO���XZ]hVZOb©
� �fiW]dekVZJMO{]bwxO�XcY�VZ\^]6TdiKYhXZOb·

a � �Z�Z�h�¶� ·AVZ]�£�O�[�XWO�Y�VWO�jµekVZYbÂk\^TMg#Y6[�[%]6zMT;V�]b��VZJMO�Yb[%VW\f¦bO�N�]¡j¡Ob©
a � 	$� � ���c���U� ·¯VW]�£xO�[%�f]bTMO�jµ©
a ���%� ������	d� 
x�c� ·�VZ]�i­��\^VZ[cJ�VW]�VZJMO�iWO>y;zMO�T�[%O�wdYhXWV>©
a ���%� �	��
 ·kVW]�iW��\¥Vc[cJ_VZ]�VWJMO{nKs²R¯wdYbX­V�©
a ���%�����h�¶�c� ·AVW]#iW��\¥Vc[cJ_VZ]�VWJMO{N#Y�Vc[cJ�w�YhXWV>©
a ���%���>���6�c� ·AVZ]�i­��\^VZ[cJ�VW]�VZJMO{¦k\fj¡O>]�wdYhXWV>©
a ���%���>���6�c� �%� � �%� ��	d� 
@�c� ·)VZ]�i­��\^VZ[cJ�VW]`VZJMO{¦k\fj¡O>]`�¨]bXuiWO>y;zMO�T�[%O�wdYhXWV>©
a ���%���>���6�c� �%� �{���h�¶�c� ·oVW]�iW��\¥Vc[cJ_VZ]�VZJMO{¦k\fjMO�]`�¨]bX�N#Y�Vc[cJ§wdYhXWV>©

% � ���./ ��� ¼�¿'À ���1� ��� � ¼�� 	 ¼�� � ¼ � À Á 	�� ¼
IKJd\fiKN�]¡j¡zM�fO{wMXZ]�¦;\mj¡O�i¯VZ]k]b�mi�VW]�j¡O�¢dTMO{YhTdj�N#YhT�YhgbO�Y`�´]6XWÂk\fTMg�i­O�y6zdO�Td[�Ob©
� ¼�� 	 ¼�� � ¼ �)�¡��� � ¼ � ¼ ���

IKJdO � ¼�� 	 ¼�� � ¼ �)�¡��� � ¼ � ¼ ��� [%�mYbiZi�Yh�f�^]��ui'VW]¬wMXZ]bg6XZYbN VZJMO§�´]6XWÂk\fTMg�iWO>y;zMO>Td[%O6© R¶V#\fi#Yb�fiW]�Y
[�]bN�wx]bTMO>T6V�]b��VZJMO � �¡��� � ¼ � ¼ ��� [��fY6iWi>©

R¶V9[�]bT;VZYb\^Tdi�VZJMO�Y�VWVWXZ\^£dz¡VWO�i�·
a	� � �b��
 ·o\^T�j¡O �_]b��VZJMO�¢dXciqV�\fN#YhgbO�]b��VZJMO{�´]6XWÂk\fTMg�iWO>y;zMO>Td[%O6©

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� ~ #

number

number

sequence

define from video input

forward

backward

play 

stop

reset

Video sequence

number

forward

backward

play 

stop

reset

set

save

done

Sequence parameters

begin

end

step

load

set video for sequence

set sequence

set POI

set match

set video

set video for match

Navigator

create

duplicate

load

Parameters

update

file 

display

program
sequence

video for sequence

video for sequence

point out to

is a subset of

is described by

control

control

sequence

define from parameters

add image

remove image

reset the working sequence

harris

Working sequence

load

save

Working sequence data

file 

control

Image

set zoom

detect POI

number

data

height

width

scale
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load

POI data

save

file 

load

save

file 

Data

load

save

Working sequence data

load

save

Match data

file file 
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sequence

define from video input

forward

backward

play 

stop

reset

Video sequence

forward

backward

play 

stop

reset

sequence

define from parameters

add image

remove image

reset the working sequence

harris

Working sequence

add image

remove image

sequence

Match sequence

define from match

forward

backward

play 

stop

reset

forward

backward

play 

stop

reset

sequence

Sequence
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set

save

done

Sequence parameters

begin

end

step

load

set

save

done

load

POI parameters

threshold

set

save

done

load

Program
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©
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©
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do:

draw detected

detected

do:

activated match

draw active

do:

matched

draw matched

do:

visualised match

draw visualised

POI

2*b1 [no activated match]

1*b1 [activated match]

1*b3

2*b1

2*b1

1*b2 1*b2

1*b1 [different POI]

hidden

[the POI is not matched]]

show hide

[the POI is matched]]
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do:
add POI

do:
remove POI

inactive

do:
update POI

do:
reset POI

1*b1 

1*b1 

1*b1 

1*b3 

1*b3 

1*b3 

reset

Set of POI

detect POI(threshold)
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video for sequence video

video for match

POIsequence match

change

working 
video working 

video 

working 

working 
match 

POI mode 

sequence mode 

match mode 

POI mode 

POI mode 

video 

sequence mode 

match mode 

sequence mode 

� \^g6zMXZO{~6~¡· �º� 
 � � �¡� À �_�>�>�¡� ¼ �#Á���� � ��� �

a �Z�d� 
 �6� ·oVZJMO�[%zdXWXZO�T;VKN`]¡j¡O{]b�FVZJMO�YhwMwd�^\m[�YhVW\f]bT§i­��\^VZ[cJMO�i�VW]�Y�j¡\ �xO>XWO>T;VKN�]¡j¡O6©
a ������	d� 
x�c���#���b� ·)VWJMO�YbwMwM�f\f[>Y�VZ\^]6T�iW��\¥Vc[cJMO>i�VZ]�VWJMO�iWO>y;zMO>Td[%O�N�]¡j¡Ob©
a �	��
 �#�>�6� ·AVWJMO�YbwMwM�f\f[>Y�VZ\^]6T�iW��\¥Vc[cJMO>i�VZ]`VWJMO{n�s²R�N�]¡j¡Ob©
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do:
set active

do:
initialize

[matched POI]

do:
change POI

do:
add POI

do:
remove POI

1*b3 
[POI belongs to 
the active match]

1*b3 
[POI belongs to 
the active match]

do:
set inactive

do:
add POI
set inactive

[no matched POI]

[matched POI]

[no matched POI]

2*b1 

1*b1 

1*b1[matched image]1*b1[no matched image]

1*b1[no matched image]

1*b1[matched image]

[no matched image]

[matched image]

2*b1 

2*b1 

/add POI to the set of POI
1*b2[the POI is not still defined] 
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do:
forward

do:
reset

do:
backward

inactive

do:
play

reset

forward backward

forward backward

forward

play stop
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VZ\^TMg`VZJMO�N§©
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VW]6X �WiWO>y;zMO�T�[%O �9\mi>ekY6[�[�]bXcj¡\^Tdg{VWJMO�wdYbX­V�]h��VWJMO«TdYG¦k\^g;Y�VZ]bX�e6YhT�\^T�iqVcYhTd[�O²]b�F]bTMO«]h�FVWJMO²VWJMXZO�O
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define from video input

select

Video input

Working sequence

define working sequence
User

2D coordinates

Image

define POI

Set of POI

update parameters

Parameters

Set of matches

Image

Imagerequest

Video sequence

Match sequence

define match sequence

Match

Match

request

parameters

define matches
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navigate

Video input

User

click

set zoom

display

2D coordinates

Image

Sequence

request

request

scale

Image

request Image

Image

Image
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save load

Working sequence

add image remove image

Sequence parameters

User

set

Sequence data

Image

sequence sequence

begin, end, step

begin, end, step
Image Image
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Set of POI

load save

detect POI add POIremove POI

update

User

POI parameters

POI data

POI

  set

threshold

2D coordinates
Image

threshold

Working Sequence

� \fgbzMXZO�~�*d· Á ¼���� ¼ � � �

����:����



�����b�c�h���h�¶�c�����������d�c�%� 	��Z�h�¸����
�� � �

Match dataSet of matches

save

load

remove matchadd match

build a match

Set of POI

get POI

2D coordinates

Image
POI

Match Match

� \^g6zMXZO{~ # · Á ¼ � � ¼ � �¡�>� � ¼ �

Match sequence

Set of matches

2D coordinates

Image

Match

get match from POI
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Parameters

load

POI parameters Sequence parameters

save save

User

update

request
request

threshold

threshold begin, end, step

begin, end, step
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