
������� ���
	������������������	����������������! ������
��"�#
���$�
�� %�$&'�(���
���)�$��*+*�����	��

,.-0/21435,7698;: <7=
:?>@69AB>DCFE?14:HGI
J 8K:
LNMBO0PRQTS?U2O0VXW�YKZ\[5YKS?VX]_^
MB`FacbedBf;OgS$Z@YKShbiYR]!]_^
MBO0jkf;VlO0Y;M�mnQkj2d�MBO0oR^HQKUka

p(Y;S2q
OgMBrsNS?Y;^�t�Y;M�buOgS?jT^BO0V2UNZ@Y;S7vwM�ZxYKS?]yfKV@O0YKM�znS?Y
jkQ;U2U{OgMBrBa
[5YKS?V|]_^
MB`}a~s_QTS?]yfKMBW

QT�|]yfKOg�@�$fR]��NMBVk� QT�|V|Qkj{dBMBOgqF� ^
MBOg�|`�Y;S?VX]_^BMB`}� `�Q

���y�n�9�!���'�
�5YKO�UTQ���� VXQTS?OgMBr�OgM�V|QT�0QkPRO�U{O0Y;M�S?QkjkQkO0PRQTS?U!tBS?Y;PRO0`
QKUf;M
f;VXVXS?f�jkVlO0P�Q!Z@Qkf;Vl^BS?QRa~QKUXt�QkjTO0fK�g�0W�^
MB`
QTS'UX^R�B�|Ykt4V@O0]9f;�NS?Q?�
jkQ?t4V@O0YKM�jkYKMB`
O0VlO0Y;M4Uk��m�dBO�U�tHfKtFQ?S�`
Q;U2jTS?Og�FQ;U(f�j�YKMB�
jkQ?t4V�YKZhVXQk]ytFYKS?f;�NS?Q�jT^�S?U2O0PRQ�MHYKO�U?Q���� VXQTS?OgMBr�OgM�PRO0`
QkY
U2O0rKMBf;�0U�Z@Y;S�f�U2VXf;MB`
fKS?`�OgMBVXQTS2�0f�jkQ;`�m$��QTMBPROgS?Y;M4]yQTMBV
�HfRU?Q;`�Y;M�VwdBQ�PRO�UX^4f;�9MHYKO�U?Q(tFQTS?jkQ?t4V@O0YKM�j{dBf;S?fRjkV|QTSTO�UX�
V@O0jkUifKMB`�YKM�`
Og�FQTS?QTMBVitBS?Y
jkQ;U2U{OgMBr�]!Y
`R^B�0Q;UNOgM�VwdBQ7UXt4f;�
V@O0fK�eUX^R�B�4f;MB`�Uk�'m�dBQyUX^R�B�HfKMB`��wdBO0rKdHU9f;MB`��0Y;�$U_j2dBfKMB�
MBQT�0U?�$YKS?O0QTMBVXQ;`�fK�0rRY;STO0VwdH] fK�g�0Y;�$U_YktHVlO0]yfK�nMHYKO�UTQ_�B�gV|QTS2�
OgMBr��HfRU?QK`¡YKM�f�¢k�Xj2dBfKMBMBQT�g�|]!Y
`
QT�'YKZhVwdBQ�dR^B]yfKM�PROg�
UX^HfK�eU2W
U2VXQk]���£$M�f�`
QkoR^4f;V|Q�jkY�]_��OgMBf;VlO0Y;M�Y;Z$VX�iY�`¤OgZ��
Z@Q?S?QTMBV9UX^����HfKMB`��4f�UTQ;`�]!Y�VlO0YKM¡`
QkV|QkjkV@O0YKM�V|Qkj2d�MBO0oR^4Q;U
O�UNtBS?YktFYRU?Q;`}�ymidBQTS?QTZ@Y;S?QRaF`
Og�FQTS?QTMBV_tBS?Y
jkQ;`R^�S?Q;U7OgM�VwdBQ
dBO0rKdHUuf;MB`9�0Y;�$Unj{dBf;M�MBQT�0Un�0Qkf�`!VXY_S?Q;UX^B�gV2U\�iQT�g�B]yfKV|j{dBQ;`
V|Y�VwdBQ�S?QkoR^�OgS?Q�]9QTMBV2U�YKZ'VwdBQ�dR^B]yfKM¥PRO�UX^4f;��U2W
U2VXQ�]��
£$M�Q�PKf;�g^4f;V@O0YKM�YKZ7VwdBQ�MBQk�¦j�YKMHjkQTtHV�O�U9OgM4j?�g^4`
Q;`F��£
jkY�]9tHfKS?OwU2Y;M�VXYq
MHYK�iM¡]!Y�VlO0YKM�fR`
f;t4V@O0PRQ�MHYKO�UTQ��B�gV|QTS
V|Qkj{dBMBO0oR^4Q;U�UXdBY;�NUyf�U2O0rKMBOg�HjkfKMBV!O0]9tBS?Y;PRQk]yQTMBV!Y;Z$VwdBQ
U2j2dBQk]yQR�\§u¨RtFQ?STO0]yQTMBV2Un^4U2OgMBr!VwdBQiMBQk��M4Y;OwU?QiS?Q;`R^BjkVlO0Y;M
U2j2dBQk]yQ7YKM�©z\§isN�@S?QkjkQkO0P�QK`�PRO0`
QkY�O0]9f�rRQ;U7UXdBY;��VwdBf;V
f�rRY
Y
`�oR^HfK�gO0V|W(O0]9tBS?YKP�Qk]yQTMBV9Y;ZiMHYKO�U2WU2YK^BS?jkQ�]9f;VXQ?�
S?O0fK�0U5jkfKM�FQ5fRj2d�O0Q�PRQ;`}�

ª�«¬k® �9�'¯�°�±��!� ¬ ¯ ®
v@]9f�rRQ�oR^4f;�gO0VXW�O0]9t�S?Y;P�Qk]9Q?MBV��BW�MHYKO�UTQS?Q;`R^BjkVlO0Y;M�OwU
fZw^
MB`
fR]yQTMBV|fK�7tBS?YK�B�0Qk]²OgM�PRO0`
QkY�O0]9f�rRQ�tBS?Y
jkQ;U2U{OgMBr
�@³DO0rB�_´;�T�¡�_Y;OwU?Q�S?Q;`R^BjkVlO0Y;M�OwU'fKM�O0]yfRr�Q�S?Q;U2V|YKS?f;VlO0Y;M
tBS?YK�B�0Qk]�OgM�VwdBf;VDO0VnfKV|VXQk]yt4V2UnV|YNS?QkjkY;P�QTS\fKMy^
MB`
QTS2�0WRO0M4r
µn¶2·2¸|¶k¹Rº O0]yfRr�Q�Z@S?YR]»f`
QkrKS?f�`
Q;`�j�Y¼tBW���£5jkjkYKS?`
OgMBrK�0W�a
OgM½f9M4Y;OwU?Q_S?Q;`R^BjkVlO0Y;Mt�S?Y
j�QKU2U5fRU2UX^B]9tHVlO0Y;M4UyUXdBYK^B�0`��FQ
]yfR`
Q!fk�FY;^BV9VwdBQ!f�jkVl^HfK�eU2VXS2^BjkV@^�S?Q!Y;ZiVwdBQ µc¶{·2¸|¶k¹Rº O0]y�
f�rRQR�7�\fKS?O0YK^HU_MHYKO�UTQ9S?Q;`R^BjkV@O0YKM�V|Qkj2d�MBO0oR^4Q;Uy]9f;q
Q!P;f;S2�
O0Y;^4U7f�U2UX^B]9t4V@O0YKMHUkan`
QTtFQ?MB`¤OgMBrY;M�VxdBQyVXWRt�Q7YKZ\O0]9f�rRQ;U
f;MB`VxdBQ7r�YRf;�0U_YKZ\VwdBQ7O0]9f�rRQ7S?Q;U2VXYKS?f;V@O0YKM~�
[_Q?tFQTMB`
OgMBr�Y;M�VxdBQ�fKt
tB�gO0jkf;VlO0Y;MDayP;fKS?O0YK^HUVXWRt�QKU�YKZ

MHYKO�UTQ5jkfKM��FQ$`¤O�U2VlOgMBr;^�OxUXdBQK`��@mnfk���0Qy´;�T�n�5YKO�UTQ5]9f�W9�FQ
r�QTMBQTS?f;VXQ;`!�BW9U2O0rKMBf;�4tBO0j{q
�@^Bt�OgM�VwdBQ$VXQT�0Q�PROwU2O0YKM�jkf�]9QTS?f
Y;S7�BW��B�0] rKS?f;OgM�OgM�VwdBQ�jTOgMBQ�jkfR]yQTS?fB�!³�^BS?VwdBQTS9MHYKO�U?Q
jkf;M��FQ�fR`B`
QK`¡VXY�VwdBQ�U2O0rKMBfK�$�BW(S?Q�jkYKS?`
OgMBr�YKS�VXS?fKMHUX�
]9O�U2U2O0YKM~�$budBfKMBMBQT�@a�S?Q�jkYKS?`
OgMBr�aB���0]¦r;S?fKOgM�fKMB`�jkf�]9QTS?f
�|b$bi[7�¾MHYKO�U?Q7jkfKM��FQ_]!Y
`
Q?�g�0QK`+fRUi�idBO0VXQ_MHYKO�UTQ7�idBO0j{d
O�U_^4UX^HfK�g�0W�Y;Zu�0Y;�¥fR]9tB�gO0Vl^H`
QR��¿NO0r;d�fR]9tB�gO0Vl^H`
Q�MHYKO�U?Q
�gOgqÀQ.O0]9tB^B�0UTQ_MHYKO�UTQ7r�QTMBQTS?f;VXQ;`�VxdBS?YK^HrKd�Q�� rB�
]!YRV|YKS5PRQ?�
dBO0jT�0Q;U9Y;SyU2f;VXQT�g�gO0V|Q�VXS?f;M4U2]yOwU2U2O0YKM�S?Q�oR^�OgS?Q;UyfKM�OgMB`¤O0PRO0`
�
^HfK�cfKt
tBS?YRfRj2dOgM�YKS?`
Q?S7VXY�r�QkV$Y¼tHVlO0]yfK�~tFQTS2Z@Y;S?]9f;M4j�QR�
mid�O�UDtHfKtFQTSc`
Q;U2jTSTOgt�QKU\f$UX^R�B�4f;MB`��wdBO0rKd�f;MB`_�0YK��Z@S?QT�

oR^HQTMHjkW7j{dBf;M�MBQ?�0U?�c�HfRU?Q;`.O0]yfRr�QuS?Q;U2VXYKS?f;V@O0YKM�fK�0r�YKS?O0VxdH]
V|YQTM�dBf;M4j�Q�PRO0`
Q�Y�O0]yfRr�QKUyjkY;S2S2^�tHVXQ;`��BW�id�O0V|Q�f�`�`
Og�

CY

Image Sharpness
Improvement

Y C

CY

Image Restoration
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Digital
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Image Analysis

Ymotion estimation
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