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���D~NXh¬]E%¬-K�}.¬D}tK�X�KPGW�tX(E­X�®SX��tK��°¯±MJ}(��MQ�/¬,IS�tK�}�²^E%X�X�~NX��tK��
~N�DK�GW�t~�³,��E{�t~NMQGxMQ¯q��ID�/¬D´]EJ�tµ/V��]E%LNK�X�BU¶·GD�,~¸OS~N�DI,EJL�X�MQ¯q�t�,~�X
X�¬-KP��~NK�X��PEJG¹´sK(IDG,~Nº¡IDKPL¸®¹}tK��PMJHQGD~NX�K��»´�®­�t�DK�LN~�HQ�W�hEJGD�
�,E%}�µ�¬,~NHQ��K�GW�¼E%�t~NMJGn¬]E%�t�¼�DKPX�MQG��t�,K�~�}�½,ISµWKPX/¾¿�¼E%~NLNX1À	EJGD�
OJE%}t~NMQIDXÁEJ�Pº¡ID~�}tK��»X���}¼E%�t�¼�DKPX�BÂ¶·�DKPGW�t~¸³]�PE%�t~�MQG¹~NXÁMQ¯	HJ}tKPE%�
~N�Á¬sM%}��¼EJGD�PK��tM4´,~NMJLNMQHQ~�X��tX3V��DM�GDK�KP���tM��xE%�t�¼�hKPEJ�¼�.GDK�V
~N��EJHQKF�tM/LNE%}tHQK*�PMJLNLNK����t~NMQG(MQ¯ÃK�ÄS~�X��t~NGDHÁ¬,�DMJ�tMQH%}¼E%¬,�,X�BUÅÆK
�,EPOWK»�DK�OWK�LNM%¬sK��Ç��MQ�/¬,IS�tK�}dX�®SX��tK��ÈV��D~N�¼�ÉEJX�X�~NX��tXÂ�t�DK
IDX�K�}x�tMÆ¬-K�}t¯¿MJ}t�Ê�t�DK�¬,�DMJ�tMJ²Ë��E%�t�1�D~�G,H­¯¿EJX��tK�}PBÌ���D~�Xh~NX
EJ�¼�D~NK�OWKP��´¡®4³D}tX��UX�K�HQ��K�GW�t~NGDHF�t�,K�EJGD~N�xE%LkÍ X �¼EJ~�L�¯±}tMQ�Î�t�DK
X�KPE(EJGD�Â³D���t~NGDH(EJGÏE%ÐxGDK�²Ë~�GWOQE%}t~NEJGW��HJ}t~N�n�tM(~��PRs¯±MQLNL�M�V�K��
´¡®�K�Ä���}¼EJ���t~NMQG2EJGD�2��MQ�/¬]E%}t~NX�MJGnMQ¯ �t�DK�X�K�HQ��K�G¡�tK��2½,ISµWK
¬]E%���tK�}tG,X�Bx���,K/¯¿M���IDX4MQ¯��t�D~NX4V�M%}�µÏ~�X�MQGÆE(GDK�VÑ´,~�G]E{}�®
XtEJL�~NK�G¡�Ò¬]E%���tK�}tGÈ�DK��tKP���tMJ}Ó´]EJX�K��ÈMQGÈ��MJ}�¬,�DMQLNMJHQ~N�PEJL
MJ¬-K�}¼E%�tMJ}tX�BUA3EJ�¼�(¬]E%���tK�}tG(~NX�}tK�¬D}tK�X�KPGW�tK��(OS~NEÁ³DOWKF¬-MQ~�G¡�tX
~NGÑ}tKPX�¬-K����­�tMÎ�t�DKÔHJ}t~��ÃB�Å­K6¬D}tK�X�KPGW�»EJGÕE%LNHQMJ}t~¸�t�D�
¯¿M%}Ô��E%�t�1�D~�G,HÑ�t�DKÌH%}tMQIS¬]X6MQ¯Â~NGW�tK�}tKPX��Ö¬-MQ~NGW�tX�B ���DK
XtEJL�~NK�G,��®Ï�,K��tK����t~�MQG­EJGD�Æ�xE{�t�1�D~NGDHnE%}tKxHJKPGDK�}¼EJL�²k¬,IS}�¬-MQX�K
�tM�MQL�XÆEJGD�Ñ�PEJGÇ´sK×IDX�KP�Ñ¯±MJ}ÆMJ�t�DK�}Æ�xE%}t~NGDK×�xEJ���xE%LNX
EJGD��~NG�MJ�t�DK�}ÎE%¬D¬]L�~N�PE%�t~NMJG,X�B ���DKÉ}tK���}t~NK�OJEJLÏX�®SX��tK��
IDX�~NGDHÖ�t�,KÆ�DK�OQKPL�MJ¬-KP�ÌX���}¼E%�tK�HJ®Ø~NX��tK�X��tKP�ÌMQGÎEÖ�¡ID�/¬D²
´]EJ�tµÙV��]E%LNKÇ�,E%�¼E{´qE%X�KÚV�~��t�«HJ}tMQIDGD�Ó��}tID�t�«¬D}tM�OS~��,K��
´¡®�EJGÁK�Ä�¬-K�}���EJGD�Á�DK���MQGDX���}¼E%�tK�X�K�ÄS��KPL�LNK�GW� ¬-K�}t¯±MJ}t�xEJGD��KQB
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C�KP��MQHQGD~¸�t~NMQGõMQ¯ö~NGD�D~�OS~��,I,EJLÔ��E%}t~NGDK«�xEJ����EJLNX�R÷¾f~kB KQB
V��,EJLNK�X�RS�,MJL�¬,�D~NGDX	EJGD�.¬-MJ}�¬-MQ~NX�K�X1À
~NX�MQ¯�H%}tK�E%��~NGW�tK�}tKPX����tM
�xE%}t~�GDK�´,~NMQL�MQHQ~NX��tX�B�¶^��¬,LNEP®SX*EJG2~N�/¬-MJ}��¼EJGW��}tMJLNK�~�G2�t�DKP~¸}
LNMJG,H%²k�tK�}t�øX��tI,�D~�KPX�MJ¯��t�DKx¬-MJ¬,IDL�E{�t~NMQG¹EJGD�Æ´-K��]E�OS~NMQIS}¼EJL
¬]E%���tK�}tG,XnMQ¯/�t�DK¹�xE%���xEJL�X � �JR��{�ËBúù*IDK­�tMÔ¬D}¼EJ���t~N�PEJL
EJGD�ÂLNK�HWEJL ~NX�X�IDK�X4EJX�X�M���~�E%�tK��nV�~��t�n�¼EJHJHQ~NGDH.�t�DK/EJGD~N�xE%LNX�R
�t�DKn��K��t�DM��ÔMJ¯�¬]�DMJ�tM%²Ë~N�DKPGW�t~¸³]�PE%�t~�MQGöMJû-K�}tX�EdOQE%LNI,E%´,LNK

G,MJGD²Ë~�GWOQEJX�~¸OWKÂEJL��tK�}tG,E%�t~�OQKQBØ���,~�X.E%¬D¬,}tMQEJ�1�6IS�t~NL�~NX�K�Xh�t�DK
I,GD~Nº¡IDKnG,E%�tIS}¼EJL��xE%}�µS~�G,HJXhV��D~N�¼�Ô�PEJGÖ´sK2��E{¬,�tIS}tK��6´¡®
¬]�DMJ�tMJHJ}¼E%¬,�D~NGDH4�t�,K	�DMJ}tXtEJLD³]GDX�MJ}�½,ISµWK�XF¾f~kB KQB ü�¼EJ~NL�X1À¼BUýÂE%²
}t~NGDK	´]~�MQLNMJHQ~NX��tX��D~NX���M�OWK�}tKP�x��MJ}tK��t�,EJG.�J�*®WKPE%}tX3EJHQM��t�,E%�
�t�,K3��EJ���xEJL�X K�ÄS�D~¸´]~¸� X�ISÐx�P~�KPGW� OJE%}t~�E%�t~�MQG�~NG��t�DKP~¸} G]E{�tID²
}¼EJL]�xE%}�µS~�GDHQX��tM�EJL�LNM�V6�t�DK�~N�DKPGW�t~¸³]�PE%�t~�MQGhMQ¯s~�GD�,~¸OS~N�DI,EJL�X�B
���,K3�xE%}�µS~�GDHQX�~NGÁ�¡ID�/¬D´]EJ�tµ�V��,EJLNK�XUE%}tK��t�DK�V��,~¸�tK%þ�LN~NHJ�¡�
HJ}tK�®2¬]E%�t�1�DK�X4EJX*V�KPL�L
E%X4X�MQ�/K�XtE%LN~NK�GW�4¬]E%���tK�}tGDX�ÿ*�xE%}�µ�²
~NGDHQX*EJGD�nLNMQGDHJ²ËLNEJX��t~NGDH.X���E{}tXFMQG2�t�,K�I,GD�DK�}tX�~N�DKPXFMQ¯��t�DKP~¸}
½]ISµWK�X�E%X�~NL�LNIDX���}¼E%�tK���MQG(³,HQIS}tKx�JB

��~NHQIS}tK.�Jÿ��FI,�Á¬,´]EJ�tµ�V��,EJL�K�½,ISµWK�X�B��¡MQ��K�XtEJL�~NK�G¡�F¬]E%��²
�tK�}tGDX	�t�,E%��EJL�LNM�VÌ~N�DKPGW�t~¸³]�PE%�t~�MQG2E%}tK��D~NHQ�DLN~�HQ�W�tKP�sB

�FX��t�,Kh¬,�DMJ�tMQHJ}¼E%¬,�D~N�.��MQLNL�KP���t~NMQGDXÁHJ}tK�V4R
X�MÂ�D~N�¹�t�DK
G,K�K��­¯±MJ}���MJ}tKhK�Ð��P~�KPGW��}tK���}t~�K�OJEJL
��K��t�DM��DX��t�,E%��V�MQIDL��
EJLNL�M�V E4}tKPX�KPE%}t�¼�DK�}3�tMÁº¡ID~N�tµSL�®��PMQ�Á¬qE{}tK*EJGD�.�xE%�t�¼�.GDK�V
¬]�DMJ�tMJHJ}¼E%¬,�DX�EJHWE%~NGDX��UE��,E%�¼E{´qE%X�K3MQ¯S}tK�HQ~NX��tK�}tK���~�GD�,~¸OS~N�DIS²
EJLNX�B����DK�}tK3E%}tK�X�K�OWK�}¼EJL¡E%¬D¬D}tMWEJ�¼�,K�X�¯¿M%}�¬,�,M%�tMJ²q~N�DK�G¡�t~¸³,��E%²
�t~NMQG/¯¿MJI,GD�/~NGÁ�t�DK�LN~��tK�}¼E%�tIS}tKJB ¶·G � �{�,��EJG¡I]E%LNL�®ÁHQK�GDK�}¼E%�tK��
�PM��DKx~NX�IDX�KP�sR ´]EJX�KP�­MJG¹E�X�K���MQ¯�����HQK�GDK�}t~��x½,ISµWKx¬]E%��²
�tK�}tGDX�EJGD�ÆV��D~��1�d�¼E%µWK�X�~�G¡�tMnE%�P��MQIDGW���t�DKxX��,E%¬-KhMJ¯��t�DK
�PK�GW��}¼EJL GDMJ�t�¼�ÂEJGD�2�t�DK�LNM¡��E%�t~�MQGnMJ¯�¬qE{���tK�}tGDX�BF�F¯��tK�}��t�DK
�PM��D~�G,HF�t�,K3}tKPX�IDL��t~�GDH��DKPX���}t~�¬D�tMJ}tX
E%}tK�X�ID´,X�KPº¡IDKPGW�tL¸®/IDX�K��
¯¿MJ}��xE{�t�1�D~NGDHDB
�Ú�PIS}�OWK4��E%�t�1�D~�G,H/�tK��1�DGD~�º¡IDKJR,MJ}t~�HQ~NG,EJL�L�®
�,K�OWK�LNMJ¬-K��4¯¿MJ}��t�DK
~N�DKPGW�t~¸³]�PE%�t~�MQG4MQ¯�´-MJ���tLNK�²ËGDMQX�K
�DMQL�¬,�D~NGDX
� �{�
�,EJX*´-KPK�GÏK�Ä¡�tKPGD�DKP�Ï¯±MJ}��t�DK�K�GD�PM��D~�G,H(MQ¯
�t�,KÁ½]ISµWKJÍ X



��}¼EJ~�LN~NGDH»KP�DHQKÂMQ¯��¡ID�/¬D´qE%�¼µÔV��,EJL�KPX�~NG � ���kB C�KP��K�G¡�tL¸®WR
EJGDMJ�t�DK�}.E%ÐxGDK�²Ë~�GWOQE%}t~NEJGW�.�PIS}�OWK2�xE{�t�1�D~NGDHÆ��K��t�,M¡�6�,EJX
´-KPK�GÖ¬D}tMJ¬-MQX�K��Ô~�G � � �F¯±MJ}h¬,�DMJ�tMJ²Ë~��,K�GW�t~�³,�PE%�t~NMQG6MQ¯*�DMQL�²
¬,�D~NGDX�R�X�K�EÆLN~NMJG,X�E%G,�ÔHJ}tK�®ÖV��,EJLNK�X�BÇ¶·G ��� ��E%ÐxGDKn��MJ²
��K�GW�x~�GWOQE%}t~NEJGW�tX���MQ�/¬,IS�tKP�×¯±MJ}/�t�,K.¬]E%�t�¼�DKPX/K�Ä���}¼E%���tK��
¯±}tMJ�8½,IDµQK(~N�xEJHJKPX/E%}tK.IDX�KP�¹¯¿MJ}/~��,K�GW�t~�³,�PE%�t~NMQG¹MQ¯�HJ}tK�®
EJGD���¡I,�Á¬,´]EJ�tµ�V��]E%LNK�X�B ��ÐxGDK3��MJ��KPGW� ~�G¡OJE%}t~NEJGW�tX ¯±}tMJ�
´,LNMJ�t�¼�2EJGD��X��PE%}�¬]E%���tK�}tGDX	�]E�OWK�EJLNX�M/´-KPK�G�IDX�KP��~�G ��� �ËB

T
}tK�O�~NMQIDX�L�®QR/V�K»¬D}tMJ¬-MQX�KP�É��MQGDX���}tI,���t~NGDHÌEJGÉE%ÐxGDK�²
~NGWOJE%}t~�E%G¡��HJ}t~����t�,E%�
~NX3E%ID�tMJ�xE%�t~N�PEJL�L�®�³,���tK��/�tM*�t�DK	½,ISµWKQR
�D~�OS~��D~NGDH÷~��Ø~NGW�tM }tK�L�E%�t~¸OWK�L�®ÙX��xE%LNLÂ~NGWOQE{}t~�EJGW�ö}tKPHJ~NMQGDX�B
�FK�Ä��PR¡K�E%�1�x}tK�HQ~NMQGh~�X��¼�]E{}¼EJ���tK�}t~NX�K��x´¡®��t�DK�}tK�L�E%�t~¸OWK���MQGS²
��}t~�´,IS�t~NMJGxMQ¯-�,E%}�µ�EJGD�xLN~�HQ�W��¬]E%�t�¼�,K�X�BU���D~NX��xE%¬,X
�t�DK	OS~¸²
X�I,EJL�~NGD¯¿MJ}t��E%�t~NMQG�~NGW�tM*E�G�ID��K�}t~N�PEJL�¯¿KPE%�tIS}tK�OWK����tMJ}�V��D~N�¼�
�PEJGx�t�,K�Gx´-KF��MQ�/¬]E%}tK��x�tM��t�DKF¯±K�E%�tIS}tK�OQKP���tMJ}tX3MJ´D�¼EJ~�G,K��
¯±}tMJ� MJ�t�DK�}�~��xEJHQK�X � �{�ËB

¶·Gh�t�D~NX3¬]E%¬-K�}3V�KF~NGW��}tM��DID�PK�}tK���}t~NK�OQE%Lq��K��t�DM��h´]EJX�K��
MQG���MQ�/¬]E%}t~NX�MJG�MQ¯��t�DK�XtE%LN~NK�GW��¬]E%���tK�}tGDX�B����,K�}tK4E%}tK�X�K�O�²
K�}¼EJL�}tKPEJX�MQGDX*¯±MJ}*�¼�,M¡MQX�~NGDH(E%¬D¬D}tMWEJ�¼�ÂIS�t~NL�~NX�~�G,Hh¬]E%���tK�}tG,X�B
���DK�®(E%}tK*�t�DK���MQX���G,E%�tIS}¼EJL-OS~NX�I,EJLÃ�¼�,E%}¼EJ���tK�}t~�X��t~N��X	IDX�K��
´¡®��t�,K�K�Ä�¬-K�}��tX�EJGD�n~���~NX*Ex�¼�,EJLNL�KPGDHQK��tMh�/M��DKPL��t�DK��¡ID²
�xEJG OS~�X�I,EJL4}tK��PMJHQGD~��t~NMJGÃBÓ�FLNX�MDR4�/MQX��nMQ¯��t�DKÆ��ID}�}tK�GW�
}tK�X�K�E%}t�¼�ÎK�û-MJ}��tX2�,EPOWKÆ´-KPK�GÎ�D~�}tK����tKP� �tM�V�E%}t�DX2�xE%�t�¼�D²
~NGDHÂ�t�,K.³,G×MJ}/½]ISµWK(�PMJG¡�tMJID}PR
´sK�~NGDHÂ�t�,K(MJ�t�DK�}/~N�/¬-MJ}�²
�¼EJGW��~N�DK�G¡�t~¸³,��E%�t~�MQGØ¯¿KPE%�tIS}tKQB ��~NG,EJL�L�®QR*�t�DKÏ¬D}tMJ´,L�KP�;MQ¯
EJG,EJL¸®SX�~NGDH��t�DK�XtEJL�~NK�GW���PMQGW�tK�GW��¯±MJ}4�t�DK/¬,IS}�¬-MQX�K�X4MQ¯3~N�/²
EJHQKÏ�,E%�¼E%´]EJX�K6¾fù���À�}tK���}t~�K�OJEJL*~NX�E×��MJ}tKÏHQK�G,K�}t~N�ÏMQGDKQR
EJGD���PEJG(´-K4¯±MQIDG,��~�G�MJ�t�DK�}�E%¬D¬,LN~���E%�t~�MQGDX�B���IS}�}tK�X�K�E%}t�¼�
HQMWE%LU~�GÏ�t�DKÁ¬]�DMJ�tM%²Ë~N�DKPGW�t~¸³]�PE%�t~�MQGd��MQGW�tK�Ä¡�4~NX*�tM��DK�OWKPL�MJ¬
XtEJL�~NK�G,��®nEJG,EJL¸®SX�~NXF�tM�MJLNX�V��D~N�¼�nV�~NL�L�}tK��DI,��K�X�~NHQGD~�³,�PEJGW�tL�®
�t�DK��t~���K�I,X�K���¯±MJ}��xEJG¡I,EJL�X�KPE%}t�¼��~NG�L�E{}tHQK4ù��*B

���,Kn}tK��xEJ~NGD�DK�}�MQ¯��t�,Kn¬]E%¬-K�}�~NX(MJ}tHWEJGD~NX�K�� EJX(¯¿MQL¸²
LNMPV�X�BÉ�¡KP���t~NMJG	�Ï´D}t~NK�½D®ÖMQIS�tLN~�G,K�X.MQIS}h¬D}tK�O�~NMQIDX�L�®×¬D}tMJ²
¬-MQX�K�����K��t�,M¡��¯¿MJ}�E{ÐxGDK�²Ë~�G¡OJE%}t~NEJGW�3H%}t~N�/}tK�HQ~NMJG�¯¿KPE%�tIS}tKPX�B
���DKÂ¬]E%���tK�}tGö�xE%�t�¼�D~NGDHÖE{¬,¬D}tMWE%�1�Ø~�X��DK�X���}t~¸´sK��ö~NGØ�DK�²
�¼EJ~�Ls~NG�X�K����t~�MQG2�¡B����,K�~N�DKPE/~NX��tM�EJIS�tMQ�xE%�t~���EJL�L�®.K�Ä���}¼EJ���
XtEJL�~NK�G¡��¬qE{���tK�}tGDX�EJGD���tMx�PMJ�/¬]E%}tK4�t�,K�~�}FE%Ð�G,K�²Ë~NGWOJE%}t~�E%G¡�
}tK�¬,}tK�X�K�G¡�¼E{�t~NMQGÁ´¡®�¬-MQ~NGW�
�xE{�t�1�D~NGDHDBU���DK�}tK���}t~NK�OQE%LSX�K��tIS¬
~NX	HJ~�OWK�G�~�G�X�K����t~NMQG��ÁV��D~NLNK*�t�DK*}tK�X�I,L¸�tX�EJGD���PMQGD��LNIDX�~NMJG,X
E%}tK*¬D}tKPX�K�GW�tKP��~�G�X�KP���t~NMQGDX � EJGD� � B
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T
}tK�OS~NMJI,X�L¸®WR V�Kx�]E�OWKx¬,}tM%¬sMJX�KP�¹E���K��t�DM��Æ¯¿M%}�}tK���}t~NK�OJEJL
��MQ�/¬D}t~NX�K��2MQ¯ �t�S}tK�K4�xEJ~NG2X��¼E%HQKPX�ÿ�~N�xEJHJK�X�K�HQ��K�GW�¼E%�t~NMJGÃR
E%ÐxGDK�²Ë~NGWOJE%}t~�EJGW�ÏHJ}t~N�Î³D���t~NGDHØEJGD�Ç�xE%�t�¼�D~NGDHÔ´]EJX�KP�ÚMQG
X�~N�Á¬]L�K4HJ}t~N�(}tKPHQ~�MQG�¯¿KPE%�tIS}tKPX � �{�ËB
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Humpback whales (150 animals− 340 images)
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Images and their true matches of qualities 1 or 2 (250 images)
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