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Survey of 2D face recognition methods for robust
identification by smart devices

ABSTRACT
The future generation of smart devices is envisioned to provide applications, services and smart
environments that are sensitive to people's likings, personalized to their requirements,
anticipatory of their behavior and responsive to their presence. A prerequisite for developing
such attentive systems is the ability to recognize its user without requiring any user action, e.g.
by face recognition from a stream of webcam images. Hence, recognition methods should be
robust against changes in illumination, pose, facial expressions, etc. Therefore this report,
surveys 2D face recognition methods with regard to applicability for robust identification using
smart devices.
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È{ÃÅÄ�ÄUÍÔÊ,ÄUË�Ò�ÄnÓ1È{Î�É{Ï�Î,Æ�È{ÃÅÄ�ÓnÎVÒ,Ì�É{Í¨Ì�ËÅÓnÄ�Ð)Ì�È É{ÍFà�Î,Æ8Ì2È É4Ì�Í�ËÅÍ�ËÅÊ�Ï Ä1ÈUÞ
Â�Ã¬Ä�ÄnÍ�Ê,ÄnË�Ò�ÄnÓnÈ{Î�É{Ï;ÓUÎ�É É{ÄnÏ©Õ0Î,ËÅÑÅÍ�ËÅÊ#È{Î2È{Ã¬Ä
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ø§ù ���,û¶úVû
�����0þ!�¨ÿ(� �0þ $&�¨ÿ�' ���+ �ÿUû
�)�8û � �+�,û ����� ��� �+���¨ÿ(�ïû
	ô Î ã ÓUÌ�Ë ã Ä#É{Î�Ý¬ÇÅÏ©È{ÖÔÜ¶Ì�ÕÅÕ¬ÖÔÜ¶ÆïÌ�ÓnÄ2É{ÄUÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,Ë´ÇÅÏ Í�ËÅÊ�Ï Ð�Ì�É È�ÑÅÄnÒNÍÔÒ�ÄnÏ ã ÍÔÈ{Ã¶Ö�ÍÔÐ�ÍÔÈ{ÄnÑ � æ«ð ÕvÎ ã ÄnÉU×
Ï©È{Î�É4Ì�Ê�Ä�ÓUÌ�Õ\Ì�ÓnÍÔÈYÜ�Ì�ËÅÑ�Ý\Ì�ËÅÑ ã ÍÔÈ{Ã��

� ÍÔËÅÓUÄ/È{Ã¬ÄµÓUÎ�Ë¬ÑÅÍFÈ{Í�Î,ËÅÏcÆïÎ�É�ÆïÌ�ÓUÄ/É{ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËÅÏ�ÑÅÄ1Õ0ÄUËÅÑqÎ,ËqÕ0Î,Ï Ä�×5ÆiÌ�ÓnÍ¨Ì�Ö�Ä1àNÕÅÉ{ÄUÏ Ï Ï ÍÔÎ,ËÅÏn×IÌ�ËÅÑõÈ{ÃÅÄ/È{Ã¬Ä
ÄnËRÒNÍÔÉ{Î,ËÅÐ�ÄnË�ÈU×ÅÈ{ÃÅÄnÉ{Ä ã Í�Ö�Ö0Ý0Ä�ËÅÎ�Ý0ÄnÏ©È�ÆïÌ�ÓnÄ�É{ÄUÓnÎ,Ê,ËÅÍFÈ{Í�Î,Ë�Ð�ÄnÈ{ÃÅÎNÑ�Í�Ë�Ê,ÄnËÅÄnÉ4Ì�ÖiÞ«Â�ÃÅÄ1É{ÄUÆÎ�É{Ä�×ÅÆïÇ£È{Ç£É{Ä�É{ÄUÏ ÄUÌ�É{Ó4Ã
Ì�È � ò�â ã Í�ÖÔÖvÆÎNÓnÇ¬Ï�Î,Ë�ÆÇ¬Ï ÍÔÎ,Ë�Î�Æ8ÑÅÍ�00Ä1É{ÄUË�È5Ð�ÎNÑ¬Ì�ÖÔÍÔÈ{Í�ÄnÏn×ÅÆïÇÅÏ ÍÔÎ,Ë�ÎVÒ,ÄnÉ�È{Í�Ð�Ä�×ÅÌ�ËÅÑ�ÇÅÏ Í�ËÅÊ ��ç[ÆïÌ�ÓnÄ�Ð�ÎNÑÅÄnÖ�Ï;È{Î
ÄnË¬Ã¬Ì�ËÅÓnÄ ��ç ÆiÌ�ÓnÄ�É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë/ÓVÌ�Õ�Ì�Ý\ÍÔÖ�ÍFÈ{Í�ÄnÏnÞ

N



� � � ��¼��IºµÀ����

ì�í1î�L\Ã¬Ì�ËÅÊÅ×D%
Þ�× ô Ç�×��#ÞÔ× %hÍP× .eÞÔ× .¶Ì£×0ò[Þ�× L�Ã¬Ì�ËÅÊÅ× ô Þ�áµß �)ÓUÍÔÄUË�ÈIÕÅÉ{Î�Õ\Ì�Ê�Ì�È{Í�Î,Ë¶ÆÎ�É�ÆïÌ�ÓnÄ#Ì�ËÅËÅÎ�È4Ì�È{Í�Î�Ë¶Í�Ë
ÆïÌ�Ð�ÍÔÖÔÜ�Ì�ÖÔÝ¬ÇÅÐ�ÏnÞ«âYËvá
æ
É{ÎRÓ,ÞÅè � . .XÇÅÖÔÈ{ÍÔÐ�ÄnÑ¬Í�Ì£ÞKå �U5U5/�Né

ì ��îJ%hÍP×$#;ÞÔ×KòäÄnÓ4Ã¬Ï ÖÔÄnÉU× ô Þ�á òäÌ�È{Ó4ÃäÖ�ÍÔÏ©È#ÆiÌ�ÓUÄ)Ï Ç£É Ò�ÄnÍ�ÖÔÖ¨Ì�ËÅÓnÄ�ÇÅÏ Í�ËÅÊµÈ É4Ì�ËÅÏ Ñ¬ÇÅÓ1È{ÍÔÒ�Ä)Í�ËÅÆïÄ1É{ÄnË¬ÓnÄ�Þ/âYËvá�â � (�è2Þ
å � 5 5/�Né �&���-�&S

ì ��î�
IÇ£È È4Ì£× � ÞÔ×£òêÄnÓ"ÃÅÏ ÖÔÄnÉU× ô Þ�á #�Ì�ÓUÄ6É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë�ÇÅÏ Í�ËÅÊ�Ì�Ï©ÜNÐ�Ð�Ä1È É{Í�Ó�ÆïÌ�ÓnÄUÏnÞ8âYËvá'â � (;è2Þ�å � 5 5/�Né5í K&����í!K&Q
ì ��î�æ
Ã¬ÍÔÖ�ÖÔÍÔÕ¬Ïn×8æKÞ�× .XÎNÎ,Ëv× ô Þ�× � Í�Ú1Ò£ÍP× � ÞÔ× � Ì�Ç¬Ï Ïn×hæ!ÞÔá^Â�ÃÅÄ #!ß � ß�Â Ä1Ò,Ì�ÖÔÇ¬Ì�È{Í�Î,Ë´Ð�ÄnÈ{ÃÅÎNÑÅÎ,ÖÔÎ,Ê�Ü¶ÆÎ�É�ÆïÌ�ÓUÄ��

É{ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,Ë�Ì�Ö�Ê�Î�É{ÍÔÈ{ÃÅÐ�ÏnÞ!âYß«ß«ßõÂhÉ4Ì�ËÅÏ{Ì�Ó1È{Í�Î�Ë¬Ï5Î�Ë�æ'Ì�È È{Ä1É{Ë�èIË\Ì�ÖÔÜ£Ï ÍÔÏ5Ì�ËÅÑ .¶Ì�Ó4ÃÅÍ�ËÅÄ�âYË�È{ÄUÖÔÖ�ÍÔÊ,ÄUËÅÓnÄ����
å � 5 5 5RéIí 5&SU5	��í,í65/�

ì *�îJ(IÞ�×	.äÞÔ×¬è2Þ�×Åæ!ÞÔá�æ
É{Î�Ý\Ì�Ý¬Í�ÖÔÍ�Ï©È{Í�Ó�ÒNÍ�Ï Ç¬Ì�Ö�ÖÔÄVÌ�É{Ë¬ÍÔËÅÊ�ÆïÎ�É�Î�Ý �©ÄnÓ1È5É{Ä1ÕÅÉ{ÄUÏ ÄnË�È4Ì�È{Í�Î,ËvÞ'âYß
ß«ßBÂhÉ4Ì�Ë¬Ï{Ì�ÓnÈ{ÍÔÎ,ËÅÏ�Î,Ë
æ!Ì�È È{ÄnÉ{Ë�èIË¬Ì�ÖFÜ£Ï Í�Ï�Ì�ËÅÑP.¶Ì�Ó"ÃÅÍÔË¬Ä�âYË�È{ÄnÖ�ÖÔÍ�Ê,ÄnËÅÓUÄ�
�êå©í S&S N,é K/S&K�� NNí65

ì K�î�
IÎ�Ë¬Ê£× � ÞÔ× .XÓ�O�ÄnËÅË¬Ì£× � Þ FÅÞ�×0æ«Ï{Ì�É É{Î�Ç�×0è2ÞÔá�çIÜ£Ë¬Ì�Ð�Í�Ó � Í�Ï Í�Î�Ë�á #¬É{Î,Ð âYÐ)Ì�Ê�ÄUÏ6È{ÎM#�Ì�ÓnÄ � ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞ
âYÐ#ÕvÄ1É{Í¨Ì�Ö � Î�Ö�Ö�ÄnÊ,Ä�æ
É{ÄnÏ Ïn×¬òêÎ�É{ÖÔÑ � ÓUÍÔÄUË�È{ÍFñ\Ó�æ
ÇÅÝ¬ÖÔÍ�Ï ÃÅÍ�ËÅÊXå �U5 5U5Ré

ì NVî�L\Ã¬Ì�ÎÅ×vò ÞÔ× � ÃÅÄnÖ�Ö�Ì�ÕÅÕ�ÌN× � ÞÔ×�æ«ÃÅÍ�ÖÔÖ�ÍÔÕ¬Ïn×�æ!ÞÔ× � Î,Ï ÄnËÅÆïÄnÖ�Ñv×�è2Þ�á #\Ì�ÓnÄ#É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë�á6è Ö�ÍFÈ{ÄnÉ4Ì�È{ÇÅÉ{Ä2Ï Ç£É Ò�Ä1Ü�Þ
è � . � Î,Ð�Õ¬Ç£È{Í�ËÅÊ � Ç£É Ò�Ä1Ü£Ï����Gå �U5 5 �,é �&S&S�� � *&Q

ì Q�îJO�Î,ËÅÊÅ× � Þ 
2Þ�× ô ÄnÎÅ× FÅÞ�×�è6Ý¬Í�ÑÅÍP× (�Þ � Þ�×�æ'Ì�ÍÔÙ0× FÅÞ�×�è6Ý\ÍÔÑÅÍP×3.äÞ è2ÞÔá � ÄUÓnÄUË�È�Ì�Ñ£Ò,Ì�ËÅÓnÄUÏ)Í�ËõÒNÍ�Ï Ç¬Ì�Ö6Ì�ËÅÑ
ÍÔËÅÆÉ4Ì�É{ÄnÑ/ÆiÌ�ÓUÄ�É{ÄUÓnÎ,Ê,ËÅÍFÈ{Í�Î,ËvÞ � Î,Ð�Õ¬Ç£È{ÄnÉ � Í�Ï Í�Î�ËµÌ�ËÅÑ/âYÐ)Ì�Ê�Ä�ðIËÅÑÅÄnÉ{Ï©È4Ì�Ë¬ÑÅÍÔË¬Ê����Gå �U5 5 *�éIí65 ����í �/*

ì S�î2Â�ÍÔÏ©È4Ì�É{ÄnÖ�Ö�Íi× .äÞ�á � È4Ì�È{Ä#Î,Æ'È{ÃÅÄ�Ì�É È�Í�Ë¶ÆiÌ�ÓUÄ2É{ÄUÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞ2Â8ÄnÓ"ÃÅËÅÍ�ÓUÌ�ÖKÉ{ÄnÕ0Î�É ÈU× (�ÍÔÎ � ÄUÓnÇ£É{Ä 2IÄ1È ã Î�É ÙXÎ�Æ
ß'à£ÓUÄnÖ�ÖÔÄUËÅÓnÄcå � 5 5 *�é«ç�ÄUÖÔÍÔÒ�Ä1É4Ì�Ý¬Ö�Ä�çJNRÞ �NÞ¨í�Þ

ìFí65�î � ÎUà0×�â4Þ�× 
IÃÅÎ,Ï Ëv×NFÅÞ�×���Í�Ì�ËÅÍ�Ö�Î�Ïn×hæKÞ�á #¬ÄUÌ�È{Ç£É{Ä��PÝ\Ì�Ï ÄnÑ´ÆiÌ�ÓnÄ#É{ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,Ë´ÇÅÏ ÍÔË¬Ê�Ð�ÍÔàRÈ{ÇÅÉ{Ä��aÑÅÍ�Ï©È4Ì�ËÅÓnÄ,Þ�âYËvá
æ'É{ÎNÓ,ÞÅâYË�ÈUÞ � Î�Ë¬Æ�Þ � Î,Ð#Õ\Ç£ÈUÞ � Í�ÏnÞ¬æ'Ì�È ÈUÞ � ÄUÓnÎ,Ê,ËvÞhå©í S&S&K�é � 5 S�� �£í K

ìFí�í1îJ.¶Ì�Ë=��Ç¬Ë¬Ì�È{Ãv× (�ÞÔ× � Ã¬ÄnÖ�Ö�Ì�ÕÅÕ\Ì£× � ÞÔ×;Ò�Î�ËqÑÅÄ1É .¶Ì�É{Ï©Ý¬ÇÅÉ{Ê£× � ÞÔá è ÆïÄUÌ�È{Ç£É{Ä�Ý\Ì�Ï ÄnÑBÌ�Õ¬ÕÅÉ{Î�Ì�Ó"ÃõÈ{ÎGÆiÌ�ÓnÄ
É{ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞ
âYË�á
æ'É{ÎNÓ,ÞÅâYß«ß«ß � Î�Ë¬Æ�Þ � Î,Ð�Õ¬Ç£ÈUÞ � ÍÔÏnÞ¬æ'Ì�È ÈUÞ � ÄUÓnÎ,Ê,ËvÞ8å©í S&S/��é � N/���E� N/Q

ìFí!��î�
�Ì�ÎÅ×��#Þ�× %hÄnÇ¬ËÅÊÅ×D.äÞ�á #�Ì�ÓnÄ�É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë´Ç¬Ï ÍÔËÅÊ/ÖÔÍ�ËÅÄ�ÄUÑÅÊ,Ä�Ð)Ì�ÕhÞ#âYß«ß«ß ÂhÉ4Ì�ËÅÏ{Ì�Ó1È{Í�Î�Ë¬Ï�Î,Ë´æ'Ì�È È{ÄnÉ{Ë
èIË¬Ì�ÖFÜ£Ï Í�Ï�Ì�ËÅÑP.¶Ì�Ó4Ã¬ÍÔËÅÄ�âYËRÈ{ÄnÖ�ÖÔÍ�Ê,ÄnËÅÓUÄ���eå �U5 5 �,é3N/K=��� N/N/S

ìFí!��î�ò�Í�Ï©Ù�Î�È ÈU× %
Þ�×-#\ÄnÖ�ÖÔÎ,ÇÅÏn×&FÅÞ�×-O�É{ÇÅÊ,Ä1ÉU× 22Þ�×NÒ�Î,Ë�ÑÅÄnÉ .¶Ì�ÖÔÏ©Ý\Ç£É{ÊÅ× � ÞÔá>#�Ì�ÓUÄ6É{ÄUÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËcÝNÜcÄUÖ�Ì�Ï©È{Í�Ó6Ý¬Ç¬ËÅÓ4Ã
Ê�É4Ì�Õ¬Ã�Ð)Ì�È{Ó4ÃÅÍ�ËÅÊÅÞ8âYß«ß
ßõÂ�É4Ì�ËÅÏ{Ì�ÓnÈ{ÍÔÎ,ËÅÏ;Î,Ë�æ'Ì�È È{Ä1É{ËcèIË¬Ì�ÖÔÜ£Ï ÍÔÏ�Ì�ËÅÑE.¶Ì�Ó4ÃÅÍ�ËÅÄ�âYË�È{ÄnÖ�ÖÔÍ�Ê,ÄnËÅÓUÄ�
�´å©í S&S N,é
N/N/*�� N&N/S

ìFí���î�
IÎ�Ë¬ÚUÌ�ÖÔÄUÚ��GF,Í�Ð�ÍÔËÅÄUÚ�×¬ç�ÞÔ×¬èIÖFÝ�Ì+� � Ì�Ï©È{ÎÅ×&FÅÞ�á #¬É{Î,Ë�È4Ì�ÖvÆiÌ�ÓnÄ�Ì�Ç£È{ÃÅÄUË�È{Í�ÓUÌ�È{ÍÔÎ,Ë�È{ÃÅÉ{Î�Ç¬Ê�Ã�Ó1É{ÄVÌ�Ï ÄnËÅÄUÏ Ï'�aÑ£É{ÍFÒ�ÄUË
Ê,Ì�Ý0Î�É ��ÄnÈ{ÏnÞ'âYËvá
â � âYè � � 5 5/�Å×	%P2 � � �&�£í!�NÞ8å �U5 5/�Né K/KU5	�-K&K&N

ìFí!*�î � Ì�Ð�Ì�É{Í¨Ì£× #;Þ�á�#\Ì�ÓUÄ � ÄUÓnÎ,Ê,ËÅÍFÈ{Í�Î,Ë)Ç¬Ï ÍÔËÅÊ ô ÍÔÑ¬ÑÅÄnË .¶Ì�É Ù�ÎUÒ)Ð�ÎNÑÅÄnÖPÞ�æ«ÃÅç¯È{ÃÅÄUÏ ÍÔÏn×£ðIËÅÍÔÒ0ÞRÎ,Æ � Ì�Ð�ÝÅÉ{Í�ÑÅÊ,Ä
å©í!S&S=�Né

ìFí!K�î�2IÄ1ñ\Ì�Ëv×�è2Þ�× ô ÌUÜ,ÄUÏ6â â â4×	.eÞÔá ô Í�ÑÅÑÅÄUËµÐ�Ì�É Ù�ÎVÒ/Ð�ÎNÑÅÄnÖ�Ï6ÆïÎ�É6ÆiÌ�ÓnÄ�É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë�Þ�âYË�á;æ
É{ÎNÓ�Þ\âYË�ÈUØ Ö � Î,ËÅÆ�Þ
èIÓnÎ,ÇÅÏ©È{Í�ÓnÏn× � ÕvÄnÄnÓ"Ãv×\Ì�Ë¬Ñ � ÍÔÊ,Ë¬Ì�Ö�æ
É{ÎNÓnÄUÏ Ï ÍÔËÅÊÅ×¬Ò�Î,ÖiÞ *NÞ8å©í S/S&Q�éI� N&NNí�� � N&N+�

ìFí NVîJO�Î,ÃÅÍÔÉU× � ÞÔ×�ç�ÄnÏ{Ì�ÍP×,ß�ÞÔáI#\Ì�ÓnÄ�É{ÄUÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞÅâYËváKæ
É{ÎRÓ,Þ�âYË�ÈUØ Ö � Î,ËÅÆYÞ�âYÐ)Ì�Ê,Ä;æ
É{ÎNÓnÄnÏ Ï Í�ËÅÊÅÞ¬å �U5 5U5Ré �U5 S��-�Ní �
ìFí!Q�î�2IÄ1ñ\Ì�Ëv×¬è2Þ�× ô ÌUÜ�ÄnÏ�â â â4× .eÞÔá�èIË�ÄUÐ�Ý0ÄnÑÅÑ¬ÄnÑ ô .). ÆÎ�É6ÆïÌ�ÓUÄ�ÑÅÄnÈ{ÄnÓ1È{Í�Î,Ë/Ì�ËÅÑ�É{ÄnÓUÎ�Ê,ËÅÍÔÈ{Í�Î�Ë�Þ
âYËvá
æ
É{ÎNÓ�Þ

âYË�ÈUØ Ö � Î�Ë¬Æ�Þ¬èIÓnÎ,ÇÅÏ©È{Í�ÓnÏn× � Õ0ÄnÄUÓ4Ãv×\Ì�ËÅÑ � ÍÔÊ,Ë¬Ì�Öhæ
É{ÎNÓnÄnÏ Ï Í�ËÅÊÅ×ÅÒ�Î,ÖiÞ KNÞ8å©í S&S/S�é
ìFí!S�î�2IÄ1ñ\Ì�Ëv×Nè2ÞÔ× .äÞ ô ÞÔ× ô ÞÔáR.¶Ì�à£Í�Ð�Ç¬Ð Ö�ÍÔÙ,ÄUÖÔÍ�ÃÅÎNÎNÑ�È É4Ì�Í�ËÅÍ�ËÅÊ2Î�Æ0È{ÃÅÄ6ÄnÐ�Ý0ÄUÑÅÑÅÄnÑ ô .). ÆÎ�É;ÆïÌ�ÓnÄ6ÑÅÄ1È{ÄUÓ1È{Í�Î�Ë

Ì�Ë¬Ñ�É{ÄUÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞ
âYËvá
æ
É{ÎNÓ�Þ¬âYË�ÈUØ Ö � Î,ËÅÆYÞÅâYÐ)Ì�Ê,Ä�æ'É{ÎNÓUÄnÏ Ï Í�ËÅÊÅÞ8å �U5U5 5Ré
ì � 5�î�2IÄ1ñ\Ì�Ëv×!è2ÞÔá¯ß«Ð�Ý0ÄnÑ¬ÑÅÄnÑêÝ\ÌUÜ�ÄnÏ Í¨Ì�ËäËÅÄ1È ã Î�É Ù£Ï2ÆÎ�É2ÆïÌ�ÓUÄ�É{ÄUÓnÎ,Ê,ËÅÍFÈ{Í�Î,ËvÞ�âYËvá#æ
É{ÎNÓ�Þ8âYß
ß«ß[âYË�ÈUØ Ö � Î,ËÅÆ�Þ

.XÇÅÖÔÈ{ÍÔÐ�ÄnÑ¬Í�Ì)Ì�Ë¬Ñ�ß
àNÕ0ÎÅÞ8å � 5 5 ��éIí �/����í �&K

Q



ì �Ní1î ÷ È{ÃÅÐ)Ì�Ëv× ô Þ�×�è6Ý0Î,ÇÅÖ�Ë¬Ì�Ï©ÉU×0Â�Þ�á�è Ï ÄnÕ\Ì�É4Ì�Ý¬ÖÔÄ2Ö�Î ã ÓnÎ,Ð�Õ¬Ö�Ä1à£ÍÔÈYÜ)��ç ô .). ã ÍÔÈ{Ã¶Ì�Õ¬Õ¬ÖÔÍ�ÓUÌ�È{Í�Î,Ë/È{ÎcÆiÌ�ÓnÄ
É{ÄnÓnÎ,Ê,ËÅÍÔÈ{ÍÔÎ,ËvÞ
âYß«ß«ßBÂ�É4Ì�ËÅÏnÞ\æ'Ì�È ÈUÞÅèIË\Ì�ÖPÞ	.¶Ì�Ó4ÃvÞ¬âYËRÈ{ÄnÖ�ÖiÞ ���êå �U5 5&��éIí �&�&S���í �&�&Q

ì �/��î2ÂhÇ£É Ù0×G.äÞ�×�æKÄUË�È{Ö¨Ì�Ë¬Ñv×�è2Þ�á ß«ÍÔÊ,ÄnË¬ÆïÌ�ÓnÄUÏ�ÆïÎ�É�É{ÄUÓnÎ,Ê,ËÅÍFÈ{Í�Î,ËvÞ�F,Î,Ç£É{Ë¬Ì�Ö�Î,Æ � Î,Ê,ËÅÍFÈ{ÍÔÒ�Ä 2IÄnÇÅÉ{Î�Ï ÓUÍÔÄUËÅÓnÄ �
å©í!S&S&S�é3NNí � Q&K

ì �/��îJ(�Ì�É È{Ö�Ä1È ÈU× .äÞ�á #\Ì�ÓnÄ#âYÐ�Ì�Ê,Ä2èIË\Ì�ÖÔÜ£Ï ÍÔÏIÝRÜµðIËÅÏ Ç£ÕvÄ1É Ò£ÍÔÏ ÄUÑ)%hÄVÌ�É{ËÅÍÔË¬Ê£Þ O�ÖÔÇ ã ÄnÉ�èIÓVÌ�ÑÅÄnÐ�Í�Ó�Õ\Ç£Ý¬Ö�ÍÔÏ ÃÅÄnÉ{Ï
å � 5 5Åí�é

ì �+��î�çIÉ4Ì�Õ0Ä1ÉU× (IÞ è2Þ�× � Ì�ÄnÙ0× O�Þ�× (5Ì�É È{ÖÔÄnÈ ÈU× .eÞ � Þ�× (�Ä1Ò�Ä1É{Í�ÑÅÊ,Ä�×BFÅÞ � ÞÔá � ÄnÓUÎ,Ê�Ë¬ÍÔÚUÍÔËÅÊµÆïÌ�ÓUÄnÏ ã ÍFÈ{ÃGæ � è Ì�ËÅÑ
â � è2Þ � Î,Ð�Õ¬Ç£È{Ä1É � Í�Ï ÍÔÎ,ËµÌ�ËÅÑ/âYÐ�Ì�Ê,Ä�ðIË¬ÑÅÄ1É{Ï©È4Ì�ËÅÑÅÍ�ËÅÊ���
´å �U5 5&��éIí,í *��\í � N
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