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downsample

better one

to compute a

Use first estimate

downsample

compute first estimation

Frame 1 Frame2
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EGFIH.JIKLJIMON8EGPIQ�RSE%TUWV E V RYXLZ�[ V PLXY\^]_a`GbLcIdfehgfiYjG`GbIk MLXYPhl�mnEo]p�_8qGdLr%s KGmnE.mt]u _8`GbLcId ]EGFIH.JIKLJIMvJ V QYl�T jLcYw [ cIjGbGx u _8`GbLcId.eYgfiYjG`IbGk ]y s�p�_8qIdLr U NzQ V>U X V EGFnHfJ{EI|fmnE}P.JYHGP.JfNYJ V E}mvH U8~ JLZ UaV K U MIMLJnP.J V EvMLXnPhl�mnE�N s yEGFIH.JIKLJIMzQ V>U X V TN8EGPIQ�RSEOTQ V N U8�nV JIKOR8|.mnP}Po[ � [=�^]Q V N U8�nV JIKOR8|.mnP}�.mLZ U Kt] y ss EGPIQ.J U M�EI| U N�H U8~ JLZvJ ~�U NSE�N��s�� NYJnK�MGXnP�\.mnPIH UaVG��� XYQLEOXIMv�fXYQ V KLmnPGF
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©yµZªl°¦²Ö·nºKµ¶±I©y·�®¶ÁMÓj©t¾I©t°¦®ZÝ¯«Å©yIºaºKË¯©(ºl©tüEºG¿�®ZÒ�°¦Ó ªl©X·n¬¹Ój©/©tEºl¬¦ªK©t°¦²Ö®Z"©2ü4ºl©yªlUµ¶°#«Å©t«Å®ZªK²Z¥
ÊHÁ ºK©tª�·l®Z«Å©�ªl©X·n©Xµ¶ªÂÜÂË��{¿�©�©y¾Z©yIºKÒ�µ¶°¦°¦²(Áú®ZÒ¯�ÓÅµ/¿aµu²(ºl®>·nÝ�°]¬]º9ºlË¯©GÓ¯¬bý�©tªK©tEº9Ý�µ¶ªlº9®¶Á�ºl©tüEº
µ¶UÓ�°¦®4Üyµ{ºK©:ºKË¯©t« ¬]ÅÓj¬]ý�©yªl©yIº9°¦®jÜtµ{ºK¬]®I�·-®¶ÁUºlË¯©Hå�/Ð «Å©y«C®Iªl²Öþdâ4©t©�ä ¼�éUâ4©XÜ�ºK¬]®I!Új¥ Ã»��¥
½�¯©�Üyµ¶!Ój©���¯©�·l©yÜ2ºl¬¦®Z�·h¬]!ºKË¯©�Üt®Z«Å«!µ¶�Ópþn¥ Üt«ÅÓB�J��°¦©G®¶Á�ºKË¯©�Ý¯ªK®��»©XÜ�ºa:ZºKË¯®I·l©G·n©XÜ�ºK¬]®I
µ¶ªK©HºKË¯©t"µZ·K·n¬¦±Z¯©XÓCºl®Åµ)Üt©tªlºKµ¶¬¦Ö«Å©t«Å®Iªl²Cªl©y±Z¬¦®Z<¥ Í ©yªl©�¬¦·�Ý�µZªnº�®¶Á<®IÒ¯ª�Üt®Z«Å«!µ¶�Ó>��°]©
Ò�·l©yÓ�Áú®ZªH°¦¬]��E¬¦¯±!®IÒ¯ªHÝ¯ªK®��»©yÜ2º�$
y s�b ZGZnXfRYmnE.J.N�K U MGMGJnP.J V EzHfmnPGE�N UaV E.X{EI|fJvK U MGMGJnP.J V EvmnP.JGmfNzXnM�l�Jal�XnPGF s y� dL�nk�_YiY� �T ���.JfR � ZIXGmIK}�O� ~ �G�I�G�G�G�G�I� y sO_ V E.JYPGPIQGHLE��.JfRSE.XYPvE.mY��ZIJ s y��RnZImYH.mfRS� �T K � JfNS����XY�f���f��E.J ~ E��K � J8lGl���XY�f���f��E.J ~ E��N e RYXYHLF^��XY�f���.��E.J ~ E��N e R�lfH���XY�f���f��E.J ~ E��ZLNYm8l�Jo��XY�f���f��E.J ~ E��U ZImGJ V �^��XY�f���.��E.J ~ E��U JGJGJfRS�^��XY�f���.��E.J ~ E��U KLm8l�m ~ ��XY�f���.��E.J ~ E��KnEGP�N�l���XY�f���f��E.J ~ E��KfN8\fmYH���XY�f���f��E.J ~ E��KfNGRYmLZ3��XY�f���f��E.J ~ E��KLZImfN8\GH���XY�f���.��E.J ~ E��K � JnEGP�NC��XY�f���.��E.J ~ E��K � JnEGPLMo��XY�f���.��E.J ~ E��K � JnELML�3��XY�f���.��E.J ~ E��K � JnP���Xh�f���f��ELJ ~ E��~ JnPI��ZIm3��XY�f���.��E.J ~ E��u ZIXImIKO� � w � jGbG`fehp��PGE�NSELJ ~ E�T��GZYPGE�NY�G G��¡"�¢Z U �o�.��E.J ~ E��
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u � � w � jGbI`feYp��PGE�N8��NGN�TO�IZYPGE�NY�I G��¡��¢Z U �o�f����NGNG��GZhPGE�NY�G I��¡��¢Z U �o�f��MImnP�� u � � w � jGbG`feYp��PGE�NhKGmnE.mvT��GZYPGE�NY�G G��¡"�¢Z U �o�.��RYX V N8E�� u � � w � jGbG`feYp�¢Z U ��N�TO�GZnKIPI�.� ~ �¢Z U � u � � w � jGbG`.eYp��E.J ~ E � T s �f��E.J ~ E�� u ZIXGmIKO� iY�L�I£�_apfeYp y s{� XnKLJ s y��RYX V N8E � ZnXGmIKO� ih�L�I£�_8p.eY¤ y s�¥ mYP U mY��ZnJfN�KLJIM UaV JIK�\ U EI|¦RYX V NSE s y����NGN � ZnXGmIKO� ih�L�I£�_8p.eY¤ y szc ZnXY�fmLZ��.mnP U mY��ZIJ.N s y��KLmnE.m � ZnXGmIKO� ih�L�I£�_8p.eY¤��R UaV>U E � ZnXGmIKO� ih�L�I£�_8p.eY¤��H UaV>U E � ZnXGmIKO� ih�L�I£�_8p.eY¤��NSE.mfR8� � ZnXGmIKO� ih�L�I£�_8p.eY¤ y s � ELmfRS���§MLXnP%ZIX.RYmLZz�.mnP U mY��ZIJ.NL� s y��MLmnP � ZnXGmIKO� ih�L�I£�_8p.eY¤ y s�¥ mYP U mY��ZnJfN�KLJIM UaV JIK�\ U EI|OMLmnP s y��NSF�N�l�J8l � ZnXGmIKO� � ¤GjGbG` � y s�£ JImYH � l�mLZGZnXfRzm V K}MIP U J V K�N s y��R U X � ZnXGmIKO� � w � jGbG`.eY¤ y s HLP UaV ELMv¨¦RYXv�IQ.MGMLJnP s y� U HYl�ELJ ~ E � ZnXGmIKO� ih�L�I£�_8p.eYp y s � |IQLE}EI|fJOZ UaV �.JYP{QGH s y��N8\ U E�R8| � ZnXGmIKO� ih�L�I£�_8p.eYpu
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µ¶UÓ)å�/Ð\�{¿�©��®¶ºl¬¹Ü2©XÓ�ºKË�µ{ºMºKË¯©aÝ¯ªl®I±ZªÂµ¶«!·-·nÝ�©tEº9«Å®I·nºM®ZÁU¬]ºK·-ºK¬]«Å©a®ZC®ZÝ�©tªÂµ{ºK¬]®I�°]¬Â�Z©
µ¶Ý�Ý¯°]²4¬¦¯±Åµ)ÁúÒ��Ü�ºK¬]®I"®I"µZ°]°�ºKË¯©>Ý¯¬]ü4©y°¦·a®ZÁ-µZ ¬¦«!µ¶±Z©I¥ Í ©tªK©(¬¦·�ºKË¯©(ªl©X·nÒ�°bºH®¶Á-Ý¯ªK®���°¦¬]�±
®Z`äG�¬bü
þú¯®Zºl¬¹Ü2©CºlË�µ¶º>ºlË¯¬¹·>Ò�·l©2ÁúÒ�°hÏU©XÜtµZÒ�·n©CºKË¯©!©2üj©yÜtÒjºl¬¦®Z�®Z ºlË�©Öå��Ð ¬¹·�µ¶°¦«Å®I·nº
¬¹Ój©tEºl¬¹ÜtµZ°�ºlË�µZ,®Z,äG¯¬]ü ä ÏU©X·n¬¹Ój©X·G·n®I«Å©/ªK®ZÒ��Ój¬¦¯±Å©tªKªl®IªK·+é��l$
g ZImYE}HGP.XIM U ZnJ �¬ R8QYlfQfZImnE U �LJ NhJLZnM NYJLZnM E.XnELmLZE U l�J NhJfRYX V KfN NYJ.RYX V K�N RYmGZGZ.Nl�N y RYmLZGZl�N y RhmLZGZ V m8l�J�I®o���n¯ ¡"��°G° ¡���°I° �G�G± �o��¯L® ¡a°o���G�²l�XnE U X V e JfNSE U l�mnE.J e mnMGM U�V J e N8E.JYH�I o��±�¡ �3��±G® ¡����I� �G�G� ±o�� I° ±o�� G° \.mnPIH e � P.mnF¡a�o���n¯ °3���G± �o��¯L� ³n¯.� �o��±I± �o��³G± M U ZYE.JnP e ± e P.Xh\®o����¡ °3��¯.® �o��¯I¯ ³n¯.� �o��±I� �o��³G° M U ZYE.JnP e ± e RYXGZ³o��±G� °3��³G³ �o��°I®  �¡W¯.�G�I�G� �o���I� �o���G� ZSHL��o��°G° ¯^��¡8  �o���I® � ¯.³o��°I° ¯L³o��°G° \.mnPIH e P � ��o���G� ¯^���G® �o��¡a� �G�G�G�G�I�G� �o���I� �o���G� |IHL��o���G� ¯^��¯"¡ �o��¡a� �G�G� �o��±I± �o��±G± RhX8lfHGQLELJ e JnPGPLXnP¡���±G° ¯^��¯.³ �o���I  � ¡G¡����I  ¡a°o��°G° �.mfRS� � PLXYQ V KLJYP e J V ELJYP e U l�m � J¡����G® ¯^��±G° �o���I± � ³o��°I° ³o��°G° U l�m � J e P � � e ELX e � P.mYF�o���G� ¯^��±n¯ �o����¡  G I°G�G° �o���I� �o���G� P � � e NYmal�J�o���G� ¯^��±G³ �o���I� �G�G� �o���I� �o���G� PLJ ��U X V e RnZ U H
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�o���G� ¯^��±G³ �o���I� �G� �o���I� �o���G� U l�m � J e N8QG��NYmalfH�ZIJ�o���G� ¯^��±G³ �o���I� ¡8± �o���I� �G G�3��¯.°´l�XnE U X V e JfNSE U l�mnE.J e ZWl�o���G� ¯^��±G³ �o���I� ± �o���I� ³G�n¯^���G�´l�XnE U X V e JfNSE U l�mnE.J�o���G� ¯^��±G³ �o���I� ¡ �o���I� °G®G±3���G� RhX8lfHfXfNhJ p m V XYP.m8l�m�o���G� ¯^��±G³ �o���I� ¡ �o���I� �o���G� � JnE p m V XnP.m8l�m ��USµ J�o���G� ¯^��±G³ �o���I� ¡ �o���I� ¯"¡8 G±3���G� PLJ ��U NSELJnP e U l�m � JfN¬ EI|.JvHfJYP�RYJ V ELm � J�XnM�EI|.JvELXnE.mLZ�PIQ VIV>UaVL� E U l�J}XIM}EI|fJE U l�J HLPLX � P.m8lOQ�NYJIK{�LF�EI| U N�MnQ V RSE U X V �R8QYl.Q�ZImnE U �.J�mvPIQ VGV�UaVL� N8QYl¦XIM}EI|fJ V Qhlf�fJnPOXIM¶NYJfRhX V K�NzmfRIRYXYQ V ELJIKNhJfRYX V KfN MLXYP��LF}EI| U NzMnQ V RSE U X V m V K�EI|.XfNYJ}Z U N8E.JIK}mY�fXY�.J U E��NhJLZnM EI|.J V Qhlf�fJnP�XIM¶NYJ.RYX V K�Nzm.RGRYXYQ V E.JIK{MLXYP}�GFOEI| U NNYJfRhX V K�N MnQ V RSE U X V mLZIX V Jo� k | U N U N�EI|.J�l�mG�GXnP·NYXnPIEOMGXnP}EI| U NZ U NSE UaVL� �
RYmLZIZ.N EI|.J V Qhlf�fJnP�XIMvE U l�JfN�EI| U NzMnQ V RSE U X V \fmfN UaV �LXn�.JIK3[ U MEI| U NzMnQ V RSE U X V·U N�HLP.XnM U ZIJIKt[�JLZ.NYJ���Znm V ���
NhJLZnM EI|.JOmn�LJnP.m � J V QYlf�fJYP�XIM�l U ZGZ U NhJfRYX V KfN�N8HfJ V E UaV EI| U Nl�N y RYmLZGZ MnQ V RSE U X V HfJnP¦RYmLZGZC[ U M�En| U NzMnQ V R8E U X V·U NzHLPLXIM U ZIJnK3[JLZ.NhJ{�fZIm V ���ELXnE.mLZ EI|.JOmn�LJnP.m � J V QYlf�fJYP�XIM�l U ZGZ U NhJfRYX V KfN�N8HfJ V E UaV EI| U Nl�N y RYmLZGZ MnQ V RSE U X V m V K U E�NzKLJfNIRYJ V KLJ V E�NH.JnP�RhmLZGZ�[ U M}EI| U NMnQ V RSE U X V¦U NzHLPLXIM U ZIJnK3[
JLZLNYJ���ZIm V �^�V m8l�J EI|.J V mal�JvXIM}EI|fJ}MnQ V RSE U X V � k | U N U NzEI|fJ�l UWV XnP·NYXnPGEMLXYPOEI| U N�Z U NSE UaVL� � k |.J UWV KLJ ~ N8|fXh\�N�EI|fJ�ZIXfRhmnE U X V XnMEI|fJ}MnQ V RSE U X V¶UaV En|fJ � HLP.XIMOZ U NSE UaVL� � _ M}EI|fJ UaV KLJ ~�U NUaV HfmnP.J V EI|fJfN U N U E¦N8|fXh\�N�\G|fJnP.J U E�\fXhQ�ZnK}mYHGH.JGmnP UaVEI|fJ � HLPLXIM�Z U NSE UaVL�·U M U E}\fJnP.J�E.X{�fJ{HLP UaV E.JIK^��¹¸m¶A¾W�tº���£>���l�B�F�`�©�l��·7���C���C�l£>��±���¢» ��C��£´�����¤��§³�¤�`�gº��������Y�������������l�.�¡�
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