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:<;>=)?A@CB�DFE�@CGHBI;,JLKMD+JN=PO�QROTS%UV=WD>JYXRQZD>JL=PO
[]\R^`_LaIbcbda+egfdhRikjRlma,no^qpqrs^qt-u�bcvWu-rm^Aw�xRfzy.^qlm^Ah�r�{|^qrm\Ra)xZw�_La�l}_Ll~u�{|^`l~u,r~^`vRj�pAa�h�t�^Alowmfda�h�fdh�rm\R^�pHu�wo^
eg\R^qlm^�e�^'e�u-h�r}r~a�iIa|_LlmaI{�ukbca+eV_Ll~u�{|^<lmu-r~^<r~a�uF\RfdiI\!aIhR^�����^�\WuHtI^�u�wowmvR{|^Ax�wofd{|jRbd^�r~lmu�hRw��
b�u,r~fda�hWu�b7{|a�r~fcaIh�fdh�r~\R^��.����xRfdlo^ApqrmfdaIhZw�fch!aIloxR^Al�r~aF�6^<u��Rbc^srmakpAa�{FjRbc^qrm^srm\R^�jRloa,no^Ap�r}egfzr~\Rfch�r~\Z^
r~fc{F^���_Llmu�{F^�u�bdbca)pAu-r~^qx7�%�WaIl�xR^Hu-bdfdhZi�egfzr~\�a)pqpAbdvZwmfda�hRwA��fzr|\Wu�w|�6^q^Ah�_LvRl�r~\R^ql�u�wowmvR{|^Ax�r~\Wu-r|r~\Z^
{|a�r~fcaIh�fdw]fchk���RvZr�fcr]egfcbdb6�6^�^��)jRbdu�fdhZ^Ax�\Ra+e�rm\Wu-r�pHu�h��P^�p�\Wu�hRiI^qx�_LaIl]fchRpAbcvRxRfchRi'��{|a�r~fcaIh7�
�Wl~u�{|^sl~u-rm^'vRj�pAa�h�t�^Alowmfda�h�\Ru�w�u�jRjZbdfdpAu-r~fcaIhRw]_Llma�{�pqaIh�tI^Al�r~fchRi��6^�r�e ^q^Ah�wor~u�hRxWu�loxRw�¡L^��6�£¢6¤}¥�rma
¦§[�¨Z©]ª#r~asbda+e%�Zfcr«l~u-rm^§pqaI{|jRlm^qwmwmfcaIh�_LaIl«tCfcxR^Aa-��pAaIh)_L^Alm^qhRpAfchRiR��tCfdxR^qa-��jZ\RaIhR^§u�hRx|t)fcxR^Aa<i�u�{|^Awq�3¬�h
r~\Z^§­Wlowor]wo^qr�a-_1u�jRjRbcfdpAu-r~fcaIhRw#aIhR^§pHu�h�vZwm^
wofd{|jRbd^gvRj)��pAaIh�t�^AlormfdhRi'rm^Ap�\RhZfd®�vR^Aw wmvRp�\�u�w�bdfchR^Hu�l«fdh�rm^Al��
jPaIb�u-rmfdaIh��P^qr�e�^A^Ah�_Ll~u-{F^qw}aIl§w~u�{|jRbd^�u�hRx�\ZaIbdx7�Pegfcrm\RaIvZr§r~\R^'vZwm^Al}hRa�r~fcpAfchRik{Fu�h���u-lor~fz_Nu�pqrmw§xZvR^
r~a�rm\R^gwm{Fu�bdbRxZfcy6^Alm^qhRpA^qw#�6^�r�e ^q^Ahkrm\R^]_Ll~u�{|^]l~u-rm^Awq�°¯§a+e�^qtI^qlA�C_LaIl3r~\R^gwo^ApAa�hRxkwo^qr�a�_7u-jRjRbdfcpHu-rmfdaIhZwA�
iIaIfchRi�_LlmaI{±bca+e²�RfzrFlmu-r~^qw|rma³\ZfdiI\�aIhR^qwA��r~\Z^�wofd{|jRbd^�fch�rm^Aloj6aIbdu-r~fcaIh�r~^qp�\RhRfc®CvZ^Awkegfcbdb�fch�rmlmaCxRvRpq^
wmfciIhRfz­WpHu�h�r'u�lormfc_Nu�p�r~wA��¬�h�r~\Z^�pHu�wo^�a�_]wmu�{FjZbd^�u-hRx´\RaIbcx�hRaIlo{ku-bdbc��wm{|a)a�rm\�{|a�r~fcaIh�egfcbdb«u�jRjP^Hu-l
no^Aloµ��I�°p�\RaIjZj��³fdh�r~\R^FjRb�u-pA^Awseg\R^Alo^�{|a�r~fcaIh³\Ru�w�aCpApqvRlmlo^Ax�u�hRx�e ^Fegfdbdb#�P^�u��Zbd^�r~a!xZfdwormfdhRi�vRfdwo\
u!�P^Hu-r�fdh��P^qr�e�^A^qh´r~\R^k_Llmu�{|^AwA�!�WaIl�^��Ru-{FjRbc^kfz_�e ^�u�lm^�i�aIfdhRi�_LlmaI{ 9+¶ _LjRw<rma�· ¶ _LjRw<e ^kegfcbdb
wm^q^F_Llmu�{F^ 9 u-r<j6aIwofcrmfdaIh�¡Y¸º¹+»~¼�¹�ª
_LaIl 9>½)9H¶ r~\�a�_]u�wm^qpAaIhZx´u�hRx�u�bdb°a�_�u�wovRxRxR^qh�fcr�egfdbcbPnovR{|j�rma
jPaIwmfzr~fda�h%¡L¸º¹�¾À¿IÁ�»~¼-¹�¾Â¿IÃHª��3eg\R^Alo^�¿�Á�u�hRx�¿IÃ�u-lm^krm\R^�u�{|aIvRh�r`a�_gxZfdwmjZb�u�pq^A{|^Ah�r`�P^qr�e�^A^Ah�r~\Z^
aIlofdiIfchWu�b7_Ll~u-{F^qw 9 u�hZx�ÄR�
¬�h�rm\R^�pAu�wm^`a�_3wmfd{|jRbc^<bcfdhR^Au�l§fch�r~^Aloj6a�b�u-rmfdaIh�r~\R^<fd{Fu�iI^�egfdbcbMpqaIhRwofdwor}a�_
u�bdfchR^Hu�lobc��fch�rm^Aloj6aIbdu-r~^qx�pAaI{��RfdhWu,r~fda�h�a�_#_Ll~u�{|^Aw 9 u-hRx�Ä�woa�fc_#e ^�\WuHt�^|{|a�rmfdaIh!rm\Rfdw§egfdbdbTlm^qwmvRbzr
fdh�r~\R^`fc{ku�i�^�pAa�h�r~u�fdhZfdhRiFjWu�lor�a-_°r~\R^`aI��no^Apqrsu,r
r~\R^`bca)pAu-r~fcaIh�fcr
e u�w�fdh 9 u�hRx�jWu�l�r�a�_#fcr�u-r
r~\Z^
bdaCpHu,r~fda�h�fdh�ÄR�£r~\�vRw�r~\R^|fd{Fu�iI^<egfdbdb3u�jRjP^Hu�l��RbcvRlml���eg\R^Alo^|rm\R^Alo^F\Ru�w��6^q^Ah�{|a�rmfdaIh�u�hZx�e�^|egfcbdb
wm^q^<i�\RaIwor�u-lor~fz_Nu�pqrmwA�
[]\R^qwm^gr�e a�wmfzr~vWu,r~fda�hRw3pHu-h|�P^gpAbc^Hu�lobc��u�jRjRlo^ApAfdu-r~^qx�fdh'r~\Z^�_LaIbdbca>egfchRi
^��Ru-{FjRbc^Awq�Ieg\R^Alo^grm\R^]aIlofdiIfchWu�b
fd{Fu�iI^}pAaIh�r�u-fdhR^qx�u�lm^qpqr~u�hRiIbc^�{Fa+tCfdhRi|u�pqpAaIloxRfdhZi'r~aRÅ

¸�ÆÈÇ,Á]É�Ê1¾ 9
Ë É ÌIÁgÉ Ê�ÍT¾�¸ºÎ�Ï�Ï�ÐNÑÓÒ ¡ 9 ª

¼`ÆÂÇ>Ã É Ê7¾ 9
Ë É�ÌIÃ É Ê�ÍÔ¾�¼-Î�Ï�Ï�ÐÓÑÓÒ ¡ Ë ª

vRhRxZ^Al�u�­)�Z^qx��Ru�p�µ�iIlmaIvZhRx7�
�Ôfdi�vRlm^ 9 wo\Ra+egw}r~\R^<vRj�wmu�{FjZbd^Ax�wm^q®CvZ^AhRpq^�¡Ó· ¶ _Ll~u�{|^Aw§j6^ql§wo^ApAa�hRxºª§vRwofdhRiFr~\R^<bdfdhZ^Hu�lgfdh�rm^Al��

jPaIb�u-rmfdaIhk{F^�r~\RaCx7Å
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Frame 55
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Frame 56
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Frame 57

−100 0 100

−100

−50

0

50

100

Frame 58
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Frame 59
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Frame 61
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Linear Interpolation 

�ÔfdiIvZlm^ 9 Å#Õg^AwovRbcrmw�a-_3u�jZjRbc�CfdhZi`bdfdhZ^Hu�l�fch�r~^Aloj6a�b�u-rmfdaIh�u-pAlma�wmw]_Ll~u�{|^Awq�

¬�hÖr~\R^�­WiIvRlo^!e ^�pAu�h%wm^q^�iI\RaIw�r�u�l�r~fz_Nu�pqrmw�u�jRjP^Hu-lmfdhZi��P^ApHu-vRwm^�e�^�u�lm^�u+t�^Almu�iIfdhZi��6^�r�e ^q^Ah
_Ll~u-{F^qw�r~\Wu-r�\WuHt�^�rm\R^�lm^qpqr�u-hRiIbd^�fch�xZfcy6^Alm^qh�rgj6aIwofcrmfdaIhRwq�

¤}w#wm\Za>eghFfdh��ÔfciR� Ë wmu�{FjZbd^]u�hZx|\ZaIbdx`lo^AwmvZbcr~w#fch§novR{FjZw«fch'r~\R^g{|a�r~fcaIh'a�_ºrm\R^glm^Ap�r�u�hZiIbd^-�Ô[]\�vRw
r~\Z^s{|a�rmfdaIh�fcw]hRa�bdaIhRi�^Al]wm{|aCa�r~\7�
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Frame 19
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Frame 20
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Frame 21
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Frame 22
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Sample and Hold Sequence 

�ÔfdiIvZlm^ Ë Å#Õg^AwovRbcrmwga�_3u-jRjRbc�CfchRi�w~u�{|jRbd^
u�hRx�\RaIbdx.�

[TaFu�pqpAaIvRh�rg_LaIl�rm\R^Awo^<jRloaI�Rbc^A{|w]¬«egfcbdb.xZ^Awmpqlmfc�6^su�h�u�bdi�aIlmfzr~\R{×r~\Ru-r�u�pApqaIvRh�r~wg_LaIl�rm\R^�{Fa�rmfdaIh
r~\ZlmaIvRi�\�{Fa-r~fda�h)��pqaI{FjP^AhZw~u-rm^Ax�fdh�r~^qlmjPaIb�u,r~fda�h7��[]\Rfcw�{|^qr~\Za)x³fdwshRa�r�egfzr~\Ra�vZr�^qlmloaIlmw<�6^qpHu�vRwo^�fcr
pHu-hkaIhRbz��pHu�j)r~vRlo^}bdfchR^Hu-l°{Fa�rmfdaIh��P^qr�e�^A^qh�_Ll~u�{|^Aw�u�hRx|r~\�vRw�egfcbdbR_Nu�fcbRr~aspHu�j)r~vRlo^
u�h��Fu�pApq^Abc^Al~u,r~fda�h
aIl�a�rm\R^Als\Rfdi�\R^Al�aIloxR^Al�r~^qlm{|w��6^�r�e ^q^Ah�_Ll~u-{F^qwA�k¤§bdwoa�a�vRl<{|a�rmfdaIh�pqaIvRbdx�_Nu�bcb3fdh��6^�r�e ^q^Ah�jZfz�)^Abcw
pAlo^Hu-rmfdhRi³u�xRxZfcr~fcaIhWu�b ^AlmloaIlmwq�ÈØ°lmlma�lmw|pHu�h�u�bdwoa³�P^�fch�r~lmaCxRvRpq^Ax�xRvR^�r~a³rm\R^�xRfcÙ|pAvZbcr|jRlma��Rbd^q{Úa�_
aCpApAbcvRwmfcaIhRwq�3¬�_£jRfÛ�Z^qbdw�u�lm^�aCpApAbcvRxR^qx�¡Npqa>t�^Alo^Ax�aIl«vRhRpqa>t�^Alo^Axºª �P^qr�e�^A^qh�_Ll~u�{|^Aw«fcr«�P^ApAa�{F^qw xRfzÙFpqvRbcr
r~a`fch�r~^Aloj6a�b�u-rm^}�P^qr�e�^A^Ah�r~\Z^
_Ll~u�{|^Awq�3[]\R^�jRlma��Rbd^q{Üa�_1aCpApqbdvRwofdaIhZw egfdbcb6�P^
pAa+t�^Alm^qx!fchkr~\Rfcw�lm^qj6a�lorH�
¬�hÂaIlmxR^ql�r~a�u�pqpAaIvRh�r�_LaIl�u�pqpA^qbd^Almu-r~fcaIh%�P^qr�e�^A^AhÀ_Ll~u�{|^Aw�u�_LaIvZlor~\Â{|^qr~\Za)xÖ_LaIl�_Llmu�{|^�l~u-rm^�vRj
pAa�h�t�^Alowmfda�h�egfcbdbC�6^ wor~vZxRfd^qx7�Ie ^�egfcbdb�pHu-bdbZfzr3{|a�r~fcaIh�pqaI{|j6^qhRw~u-rmfdaIh<egfcr~\'u�pApq^Abd^ql~u-rmfdaIh.�Ô¬�r°�Wu-wmfdpAu�bdbz�
bdaCaIµ�w�u-r�rm\R^�{|a�r~fcaIh�tI^qpqrmaIlmw�_LaIlkrm\R^�hR^��Cr�u�hRxÈjRlo^qtCfdaIvZw�wm^qrmw�a�_<_Llmu�{|^Awkrma�rml~u�pq^�u´{Fa�rmfdaIh
r~lmu>no^Ap�r~aIl���pAvZlotI^<u�hRx�fdh�rm^AlmjPaIbdu-r~^�u-bdaIhRi`fzrH�

[Ta�pAa�{FjWu-lm^'r~\Z^`xRfcy6^Alo^Ah�rs{FaCxR^Abcw
¬§egfcbdbTvRwm^|u�¢«¨Z¦}ÕÝpAu�bdpqvRb�u-rmfdaIhZw}a�_«r~\R^�fch�rm^Aloj6aIbdu-r~^qx�wm^��
®�vR^AhZpA^<t�^Alowm^Aw�r~\R^�aIlofdiIfchWu�bÔ¡N�P^q_LaIlo^�xRa+egh�wmu�{FjZbdfdhZiR�ZaIh�u�h�fd{Fu�iI^§eg\Rfdp�\�\Wu�w�u�h�aI�Cno^qpqr�{Fa+tCfdhZi
u�pqpAaIloxRfdhRi`rmaFu�wmfchR^�e�uHt�^<^q®CvRu-r~fcaIh!u-i�u�fdhZworgu`­Z�)^Ax��Wu�p�µ�iIloaIvRhRxºª���[]\Z^<{|a�r~fcaIh�a�_Mr~\R^�aI��no^Apqr�fcw
xR^qwmpAlofd�P^Ax�fdh��ÔfciR��·`fz_Me�^svRwm^<u`xRa+egh�wmu�{FjZbdfdhZi'_Nu�pqrmaIl]a�_ÔÞZÅ
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Comparision of different methods on estimating the linear trajectory

Original Trajectory
MC Linear Interpolation
Sample & Hold

�ÔfciIvRlo^�·ZÅ°[]\R^s{Fa-r~fda�h�pAvRl�tI^��

�Ôfdi�vRlm^�·
wm\Ra+egw«\Ra+eÖ{|a�r~fcaIh'pqaI{FjP^AhZw~u-rm^Ax|fdh�r~^qlmjPaIb�u-rmfdaIh<wm\Ra�vRbdx��P^��P^qror~^ql#u-r#pHu�j)r~vRlofdhRi�r~\Z^
{|a�r~fcaIh�r~\Wu-h�wmu�{|jRbd^�u�hZx�\Ra�bdx7�

[]\R^s^A®�vWu-rmfdaIh�_LaIl]wovRp�\�u�{Fa-r~fda�h�fdwqÅ

¸�ÆÀÌ�¾�ß#É]àHáãâ°¡NäMÊoª ¡Ó·Iª

u�hRx�r~\�vRw]e�^segfcbdb6\WuHtI^sÇ,Á
ÆÀß«É�ä�É�åqæ-à�¡ÓäMÊoª�u-hRx�Ì�Á
Æèç§ß«É�¡Óä3ª Í ÉgàHáãâ3¡Óä1Êoª��
[]\R^�éAaCaI{êaIv)r`t)fc^qeëfdh��ÔfdiZ� Ä�wo\Ra+egwF\Ra+eë{Fa�rmfdaIh�pAaI{|j6^qhRw~u,r~^Ax�fdh�rm^AlmjPaIbdu-r~fcaIh�egfdbcb hRa-r

pAa�{FjRbc^qrm^Abc�FpHu-jZr~vRlo^srm\R^�{Fa-r~fda�h�wmfchRpA^�fcrgfcw]{FfcwmwofdhRi`\RfciI\R^ql]aIlmxR^ql]r~^Alo{Fw�rm\Wu�h�r~\R^�t�^AbdaCpAfzr��I�

ì
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Comparision of different methods on estimating the linear trajectory

Original Trajectory
MC Linear Interpolation
Sample & Hold

�TfdiIvRlo^�ÄRÅ«í.aCaI{F^qx�tI^qlmwmfcaIh�a�_Trm\R^�{Fa-r~fda�h�pAvRl�tI^��

UV@�D+îM=£S1=PïN=ºðWñ
[�e�a�xRfzy.^qlm^qh�rs{|^qrm\Ra)xZw
egfdbdbT�6^�vRwo^Ax�r~a�pAa�{FjP^AhRwmu-r~^`_LaIl
rm\R^`{|a�r~fcaIh7Å
bcfdhR^Au�l}{|a�r~fcaIh�pAa�{FjP^Ah)�
w~u,r~fda�h�u�hRx�u�pApq^Abd^ql~u-rm^Ax�{|a�rmfdaIh�pAa�{FjP^AhRwmu-r~fcaIh7��[]\R^qwm^�{|^qr~\Za)xRwswm\Ru�lm^krm\R^F­Rlmwor�wor~u�iI^Aw<a�_]r~\Z^
u�bciIaIlmfzr~\R{��M[]\R^<w��Cwor~^q{òxRf�u-iIl~u�{Üfdh��ÔfciR� ì wo\Ra+egw§rm\R^�wor~^qjRwgfdh�r~\Z^<u-bdiIaIlofcrm\R{�Å

ME
Catalog

Occlusions

LMC

AMC

�ÔfdiIvZlm^ ì Å«ó bca)p�µFxRf�u-iIl~u�{ôa�_Mr~\R^su�bciIaIlofcr~\Z{��

õ
vR^�r~a�vRwofdhRi|a+tI^Alob�u�jZj6^qx��Rbca)p�µk{ku-rmp�\RfdhZi'_LaIl]r~\R^�{|a�r~fcaIh�^Aw�r~fd{Fu-rmfdaIh�w�r�u�i�^��W¬ \Ru�x�rmaFvZwm^su
lm^qxRvRpq^Ax�lm^AwoaIbdv)r~fda�hkfd{Fu�iI^§fdh�a�lmxR^ql r~a�uHtIa�fdx�r~\Z^
pAaI{|jRvZr~u-r~fcaIhWu�bPfdh�rm^AhRwofcr��ku-r�r~\Z^
\Rfdi�\R^Al�lo^AwoaIbdv)�
r~fcaIh7�3¤§bcrm^AlmhRu-r~fztI^Aw]egfcbdb.�P^�xRfdwopAvRwowm^qx!fdh�rm\R^�{Fa�rmfdaIh�^qwormfd{Fu-r~fcaIh�jWu�l�rH�

Þ



UV=ºD+JN=PO�ö�G�D>JÓ÷³QZD>JL=6O
[Ma<lo^AxRvRpq^§�ZbdaCp�µ`u�lormfc_Nu�p�r~w3egfzr~\|lm^Awoj6^qpqr«r~asvRwmfchRis^��)\Wu�vRw�r~fztI^§ó]ø³��¬ÔvRwo^Axku�hFa+t�^Almbdu�jRjP^AxF^��)\Wu�vRw��
r~fztI^F�RbdaCp�µI��{Fu-r~p�\RfchRi�u�bdiIa�lmfcrm\R{��k[]\Rfcw�{|^qr~\Za)x³fdwsxR^AwopAlmfc�6^qx´fdhÖùúó�ûÓ�M¬�r�pqaIhRwmfcwormw'a�_]jP^Al�_LaIlm{|fdhRi
u�h�^��)\Wu-vRwormfctI^��Rbca)p�µI��{ku-rmp�\RfdhZi�u�bdiIa�lmfcrm\R{×vRwofdhRi 9 Þ,� 9 Þ'�ZbdaCp�µCw�u�hZx'novZ{FjRfchRi'^�tI^Al���ü'jRfz�)^qbdwA�°¤§w
wm\Za>egh�aIh��ÔfdiZ�WÞ'�IaIv�^AhRx�vRj�\WuHtCfdhRi|{'vRbzr~fdjZbd^}{|a�rmfdaIhkt�^Ap�r~aIl�pHu�hZxRfdxWu,r~^Aw]_LaIl]^Au�p�\�ü,�Zü|�Rbca)p�µº�

...

1   2  3    4   5    6    7 ...

171819  20  2   22  23    171819  20  2   22  23    

...

�ÔfdiIvZlm^�ÞZÅ«ý}t�^Almbdu�jRjRfchRi��RbdaCp�µk{Fu-rmp�\RfdhRiZ�

[]\R^spHu�hRxZfdxWu-rm^�wm^qbd^Ap�r~fcaIh�fdwgj6^qlo_LaIlo{F^qx�����u�wmwofdiIhRfchRi`r~\R^�­Wlowor��Rbca)p�µFfcr~w]a�hRbc�k{Fa�rmfdaIh�t�^Ap�r~aIlq�
[]\R^qh³�Rbca)p�µ�w�fch!r~\R^'­Rlmwor�loa+eþp�\RaCaIwo^|�P^qr�e�^A^qh�rm\R^`bd^�_Yr�{|a�r~fcaIh�t�^ApqrmaIlA�£rm\R^`pAvRlolm^qh�rsaIhZ^'aIl
r~\Z^
aIhR^'_LloaI{ÿr~\R^`hR^��Cr�_Ll~u�{|^`u�pqpAaIloxRfdhRi�rma�u�{FfchRfd{�vR{�¨)¤
õ×pqlmfcrm^Alof�uZ��[]\RaIwo^�fdh!rm\R^'­Wlmw�r�pAaIbcvR{|h
p�\RaIwo^<rmaF{|fdh�¨)¤}õè�P^qr�e�^A^qh�r~\R^<ø�� _LlmaI{Ür~\R^s�RbdaCp�µ�aIh�r~a�j7�Rr~\R^spAvZlmlm^qh�r
aIhR^�aIl]rm\R^<a�hR^�_LlmaI{
r~\Z^<hR^��Cr§_Llmu�{F^-�«�ºa�l�a-r~\R^ql��ZbdaCp�µCwgr~\Z^�ø��þfcw�wo^Abc^Apqrm^Ax!u�pApqaIlmxRfchRi`r~a|{FfchRfd{|fdéqfdhRi'¨)¤
õ �6^�r�e ^q^Ah
r~\Z^
ø��Â_Llma�{Ýr~\R^gr~aIj.�)bc^q_YrH��pqvRlmlo^Ah�r]u-hRxkhR^��Cr _Ll~u-{F^g�Rbca)p�µº�3[]\Rfcw�fcw«u<wma�lor�a�_1ø��ÀhR^qfdiI\��PaIlm\RaCaCx
wm{|aCa�r~\RfchRi�aIjP^Almu-r~fcaIh7��õ
vRlofdhRi�rm\R^�{Fa�rmfdaIh�t�^Ap�r~aIl|jRlm^qxRfdp�r~fcaIh´r~\R^�¨)¤}õ
wFu-lm^�pHu�j)r~vRlo^Ax�u�bdaIhZi
egfcrm\�r~\R^<ø��}w§fch�a�lmxR^ql�r~a�vRwm^�r~\Z^A{²xRvZlmfdhZi�rm\R^�a)pqpAbcvRwmfcaIh�pHu-rm^AiIaIlofdéAu-r~fcaIh�jWu�l�rH�

��^�pHu-lmlo��a�vZr|{Fa�rmfdaIh�^qwor~fc{ku,r~fda�h´�6a�rm\�fch�u�_LaIl�e�u�lox�e uH��¡Lr~\Z^�� Ò�� _Ll~u�{|^�u�w�r~\R^�u�hRp�\ZaIl
u�hRx�rm\R^�� Ò�� ç 9 _Llmu�{|^`u�w
r~\Z^`jRlm^qxRfdp�r~^Ax�aIhR^Hª
u�hRx�fdh�u��Ru�p�µ�e�u�lox�e uH��¡Nfc^`lm^�tI^AlowmfchRi�r~\R^`loaIbd^qw
novRw�r�xR^AwopAlofd�P^Axºª��
[]\R^'lo^Hu�woaIh!_LaIl�r~\Rfcw§egfdbcb1�6^qpAaI{|^'u�jZjWu�lm^qh�r
eg\R^Ah�e�^'xRfcwmpqvRwmw�pqb�u�wowmfc­RpHu-rmfdaIh�a�_
aCpApAbcvRwmfcaIhRwq�

�ÔfdhRu�bdbz�!r~\Z^�ø��}w'u�lo^Fpqbd^Au�hR^Ax�aIvZr�r~a!u+t�aIfdx³fdbcbd^AiIu�b°ø��}wA�Ôrm\Wu-r<fdw�r~\ZaIwm^|r~\Wu-rsegfdbcb°lm^qwmvRbzr�fch
{|a�r~fcaIh�aIvZrmwmfdxZ^�aIvRlgbd^qi�u�b.�PaIvRhZxRwA�

ý
hR^
wm\ZaIvRbdx�hZa�r~^�r~\Wu-r��RbdaCp�µ�{ku-rmp�\RfdhZi�xRaC^Aw�hZa�r]pHu-jZr~vRlo^}r~\Z^}r~lovR^
{|a�r~fcaIh|t�^Ap�r~aIlow�wofdhRpq^}r~\Z^
lm^qwmvRbzr~fchRi�wm{|a)a�rm\RhR^qwmw«a�_.rm\R^}u-bdiIaIlofcrm\R{èfcw#fdhRwovZÙ|pAfd^qh�r bc^Hu�xRfchRi�r~asfdhRpqaIhRwofdworm^AhRpqfd^qw�fch�rm\R^gtI^Abca)pqfcr��
­W^qbdx1ùú©�ûã�W[]\ZfdwgfdwgwmjP^Apqf�u�bcbc�|r~\R^�pAu�wm^<u-rg�PaIvRhRxWu-lmfd^qwga�_Ô{|a+tCfdhRi�aI�Cno^qpqrmw�eg\R^qlm^�r~\R^su�bciIaIlofcr~\Z{ÜpAu�h
hRa�r pAaIjP^§egfzr~\krm\R^
xRfcwmpqaIh�r~fdh�vRfzr~fc^Aw«fdhFrm\R^§t�^Abca)pqfcr��|jRb�u-hR^�ùú©�ûã�ú¤}w pHu�h��P^}wo^A^Ah�fch��ÔfciR�	�seg\Zfdbd^�{��
{|a>tCfchRi}aI��no^Apqr3fdw3u§lm^Ap�r�u�hZiIbd^-�IwmaI{|^ a-_Wr~\R^��RbdaCp�µ�r~\Wu-r3pAaIh�r�u-fdhRwTfcr~wT�6a�lmxR^ql3u�hRx��Wu�p�µ�iIlma�vRhRx�wm\Ra+e
hRaIhC��éA^qlma|ø��}w�eg\Rfdbc^
a�rm\R^Alow�xRaIh�
�r�u�hRx�woa'r~\R^��ZbdaCp�µ�ø���­W^Abcx�hRa`bdaIhZiI^Al�bdaCaIµ�w�bdfcµ�^
u'lo^Ap�r�u�hRi�bd^��
[]\�vRw�ø!Ø�\Wu-w3_Nu�fdbc^Ax�_LaIlTr~\RaIwo^g�RbdaCp�µ�w°wmfdhZpA^�r~\Z^q�'pqaIh�r�u�fch|u
{FfÛ�)rmvRlm^ a�_P{Fa+tCfdhRi�a��Cno^Ap�r u-hRx`wor~u-r~fcp

�



�Wu�p�µ�iIloaIvRhRx.�
Motion Vector for going from frame 1 to 4 w. BM
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�Ôfdi�vRlm^��)Å#Ø°lolmaIlow�fch�ø!ØÖu�bcaIhRi�u�{Fa+tCfdhRi`a��Cno^Ap�r

úw§�PaIlmxZ^Almwq�
[Ta�r~l��`r~a�pHu-jZr~vRlo^�rm\R^]r~lovR^]tI^Ap�r~aIl#­W^qbdx|¬Ôwor~u�lorm^AxFfd{|jRbd^q{F^qh�rmfdhRi
us\Rfc^Almu�lmp�\RfcpHu�bZ�RbdaCp�µ'{Fu-r~p�\)�

fdhZi<u-bdiIaIlofcrm\R{ u�w#xR^AwopAlmfc�6^qxFfch�ù�¤�ûWeg\R^Alo^�¬T\Wu�x�r~\Rlo^A^gbd^�tI^qbdw3­Wlowor«bd^�tI^Abº�P^AfchRi�u 9+Ë ü
��� 9>Ë ü�fd{Fu�iI^
_LaIbcbda+e ^qxF���|u ËIì Þ���� Ë�ì Þ<u-hRxF­WhZfdwm\ZfdhRi�egfcrm\ku ì)9>Ë ��� ìC9>Ë fc{ku-iI^��Tõ
vR^gr~a�r~\R^�lm^qwmaIbcvZr~fcaIh�a�_7r~\Z^
b�u-wor°bc^qtI^qbZfzr3e�u-w°hR^Apq^Awmwmu�lo�`rma
fd{|jRbc^A{|^Ah�rÔrm\R^�r~\Rlo^A^]w�r~^Aj�wo^Hu�lop�\|{|^qrm\RaCx7�Ô[]\R^]\Zfd^Almu�lmp�\ZfdpHu-bZ�Rbca)p�µ
wm^Au�lmp�\!fdxR^Au|fcwgrma|­Rlmwor§wor~u�lor�egfcrm\�rm\R^�­Wlmw�r}bc^qtI^qb1fdh�aIlmxR^ql�rmaFpAu�jZrmvRlm^sb�u�loiI^�xRfcwmjRbdu�pA^q{F^qh�rmwA�Wr~\Z^Ah
vRwo^|rm\R^Flo^AwovRbcrmfdhRi�^Aw�r~fd{Fu-rm^'r~a�wm^Hu-lmp�\�rm\RlmaIvZiI\�u�h�^qy6^Ap�r~fztI^Abz��wm{Fu�bdbc^Al�u-lm^Hu�fdh�r~\Z^FhR^��Cr�\RfciI\R^ql
lm^qwmaIbcvZr~fcaIh�bd^�tI^Ab«u�hZx�wma�aIh7�F[]\R^|rma�r�u-b°xRfdwojRb�u�pq^A{|^Ah�rsfdw�r~\Z^FwovR{ a�_ rm\R^|xRfdwojRb�u�pq^A{|^Ah�r�tI^qpqr~a�lmw
a�_°^Au�p�\�w�r�u�iI^-� ¬]lmu�h!a�vZr}a-_3r~fc{F^��P^q_LaIlo^��P^AfdhZiku��Zbd^�r~akfc{FjZbd^A{|^Ah�rgfzr§_LvRbcbc��woakfzr}fcw§bc^q_Yr§u�w§_Lv)r~vRlo^
e�aIlmµº�°¬�r e�aIvRbcx��P^}fdh�rm^Alm^qwormfdhRi�rma�pqaI{FjRu�lm^�r~\R^§lm^AwovRbcr a�_7rm\Rfdw�{F^�r~\RaCxFrma�r~\R^§aIhR^§aI�Zr�u-fdhR^qxFegfcrm\
a+tI^qlmb�u-jRj6^qx�^��)\Wu�vRw�r~fct�^<�ZbdaCp�µ���{ku,r~p�\RfchRiR�

� QZD+QWïL=ºðPJÓO1ð��|B�B�ï��MGHJN=POMG
ó ^�r�e ^q^Ah�rm\R^`r�e a�_Ll~u�{|^Aw
rm\Wu-r�e�^F\WuHt�^��MjRfz�)^Abcw�pHu�h��P^|pqa+tI^Alo^Ax³aIl�vRhRpAa+t�^Alm^qx´u�hRx�fzr�fdw�u�r~lmvZ^
p�\Wu�bcbd^qhRiI^
r~a�pAu�jZr~vZlm^�r~\Rfcwg^qy6^Apqr�fch�rm\R^�fdh)���6^�r�e ^q^Ah�_Ll~u�{|^Awq�

[]\R^�_LaIbdbca>egfchRi'jRfcpqrmvRlm^�pAu�jZr~vZlm^Awgr~\Z^sjZlmaI�Rbc^A{�Å

ü
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�ÔfciIvRlm^�ü)Å«©�u-r�u�bcaIiIfchRi�ý
pApqbdvRwofdaIhRwq�«ø�Æ
{ku,r~p�\7�º¦}ø�Æ
hRaIh)��{ku-rmp�\

ý
hRbc�Fr~\RaIwo^��RbdaCp�µ�w�eg\RaIwo^�¨C¤
õVfdw�i�lm^Hu,r~^Al�rm\Wu�h�u't-u�bdvZ^
hR^A^qx�r~a��6^�pqaIhRwofdxR^qlm^Ax.�«¬�h�aIvZl�pHu�wo^
r~\Ru-r
t-u�bdvZ^'fdw
éq^Aloa�wofdhRpq^'e ^`xZaIh�
�r�\WuHtI^`hRaIfcwm^`fch�aIvRl�fc{ku�i�^��P\Ra+e ^�tI^Alsfdh�lo^Hu�bTbdfz_L^<r~\Z^Alm^`wo\RaIvRbcx
�P^<u'rm\Rlm^qwm\RaIbcx�rm\Wu-r�u�pqpAaIvZh�rmw�_La�l�r~\R^�hRaIfcwm^-�
¤}w°pAu�h`�P^�wm^q^Ah`_LlmaI{ r~\ZfdwÔ­Wi�vRlm^�fch'aIloxR^AlÔrma�pAbdu�wmwofc_Y�<u
�RbdaCp�µ<u�w3pAa+t�^Alm^qxFfch'�P^qr�e�^A^Ah�r~\Z^]uHt�u-fdb�u-�Rbd^
_Ll~u-{F^qw�¡ Ë u�hRx�·�fch�rm\Rfdws^��Zu�{|jRbd^Hª��TaIhR^|\Wu�w<rma�u�bze�uH�Cw�vZwm^F_Llmu�{|^ Ë ¡Nfch³r~\Zfdw�^��Zu�{|jRbd^Hªsu-w<r~\Z^
jRlo^AxRfcpqr~^qx�_Ll~u�{|^�¡Lr~\Ru-r fcw�rm\R^§_Llmu�{F^geg\RaIwo^
�Rbca)p�µ�w e�^
wm^Au�lmp�\�_La�l�ª��T��^§hR^A^qx�r~a'wo^Hu�lop�\�_LaIl�_Llmu�{F^
Ë 
úw]�RbdaCp�µ�w]fdh�_Llmu�{F^ 9 u�hRx�_Ll~u�{|^�·Z�Ru�hRx�r~\R^�fcxR^Hu'fcw r~\Ru-r]e ^�egfcbdbº­WhRx�r~\R^q{²fdh�_Llmu�{|^ 9 �RvZrghRa-r
fdh�·Z�|[]\�vRw<rm\R^|pAaI{|jWu�lofdwma�h�fcw��6^�r�e ^q^Ah�rm\R^F¨)¤
õôa�_ rm\R^��Wu�p�µ�e�u-lmx�ø��ô_Llma�{ ·�rma Ë u�hZx³r~\Z^
¨)¤}õ a�_Mr~\Z^�_La�loe u�lmx!ø�� _LlmaI{ 9 rma Ë �°¬�_Ôrm\R^�b�u-ror~^ql]fdw]wm{Fu�bcbd^Al�r~\R^qh�e�^�pAb�u-wmwmfz_Y��fzr�u�w�u�pqa+tI^Alo^Ax
�Rbca)p�µº�
¤�wmfd{|fdbdu�l.jZlmaCpA^AxZvRlm^«pHu�h<�6^«vRwo^Ax<_La�lMvZhRpAa+tI^qlm^qx`jRfz�)^AbcwAÅ1fdhsaIloxR^Al£r~a�pAbdu�wmwofc_Y��u��RbdaCp�µ�u�wMvRhRpqa+tI^Alo^Ax
fdh��P^qr�e�^A^Ah�rm\R^�uHt-u�fcb�u��Rbc^�_Ll~u-{F^qw�¡ Ë u�hRx�·�fch�rm\Rfdws^��Zu�{|jRbd^Hª��MaIhR^|\Wu�wsr~a�u�bce uH�)w<vRwm^|_Ll~u�{|^|·
¡Nfchkr~\Zfdw�^��Ru-{FjRbc^+ª«u�w r~\Z^�jRlm^qxRfdp�r~^Ax�_Llmu�{|^�¡Lrm\Wu-r�fcw r~\Z^}_Ll~u�{|^§eg\ZaIwm^��Rbca)p�µ�w�e�^�wm^Au�lmp�\�_LaIl~ª��3�³^
hR^q^Ax�r~a�wm^Au�lmp�\�_LaIl _Llmu�{F^
·�
 wg�Rbca)p�µ�w]fch�_Ll~u�{|^ Ë u�hRx�_Ll~u-{F^
ÄZ�Wu�hRx�r~\Z^�fdxR^Au�fcw r~\Ru-r]e ^�egfcbdbº­WhRx
r~\Z^A{²fch�_Ll~u�{|^
Ä��RvZrghRa-rgfdh Ë �°[]\�vRwgr~\R^�pqaI{|jWu�lmfcwmaIh�fcw��P^qr�e�^A^Ah�r~\R^<¨)¤}õVa�_Trm\R^
_LaIl�e�u�lox�ø��
_Llma�{ Ë r~ak·Fu-hRx!r~\Z^'¨)¤}õþa�_3rm\R^s�Wu�p�µ�e�u-lmx�ø��è_LlmaI{òÄ|r~a�·)�]¬�_3r~\R^sb�u,rmr~^qlgfdw�wm{Fu�bdbc^Al�r~\Z^Ah!e�^
pAbdu�wmwofc_Y�kfcr�u�wgu�h�vRhRpqa+tI^Alo^Ax��ZbdaCp�µP�«¨CaI{F^�a-_Trm\R^�lm^AwovRbcrmwgpHu�h��6^�wo^A^Ah�fdh��ÔfciR���Fu�hZx 9+¶ Å
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Occlusions for first to 7th frame
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�TfdiIvRlo^��ZÅ«ý
pApqbdvRwofdaIhZwg_La�vRhRx��6^�r�e ^q^Ah��Wlmu�{F^qw 9 u�hRx��)� Õg^AxWÆ�vZhRa)pqpAbcvRxR^Ax.�ºó bdvR^HÆ
vRhRpAa+t�^Alm^qx
¤}w�pHu-h��P^`wm^q^Ah�_LlmaI{ �ÔfdiR���Z�£aIhR^`pAu�h�hRa�r�pAbdu�wmwofc_Y�!pAa+tI^qlm^Ax³jRfz�)^qbdw
�P^qr�e�^A^qh³_Ll~u-{F^qw 9 u-hRx

Ë wofdhRpq^<a�hR^<xZa)^qw}hRa�r�\WuHt�^`u|jZlm^qtCfcaIvRw§_Llmu�{|^�rmaFpqaI{|jWu�lm^sfcr§u�iIu�fdhRw�rH��¤èwofd{|fdb�u-l�^qy6^Ap�r
\Wu�jZj6^qhRw
�P^qr�e�^A^Ah�r~\R^�^AhZx)� 9 _Ll~u-{F^�u�hZx�rm\R^�^AhRx�_Ll~u�{|^��RvZr]rm\Rfdw]rmfd{|^}egfcrm\�vZhRpAa+tI^qlm^qx�jRfz�)^qbdwA�

Occlusions for 7th to 13th frame
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�ÔfciIvRlm^ 9+¶ Å ý
pqpAbdvZwmfda�hRw _LaIvZhRx �P^qr�e�^A^Ah �Wl~u-{F^qw�� u�hZx 9 ·Z� ó bdvZ^+Æ
vRhRpqa>tP�z� Õ�^qxºÆ
pAa+tP�
� lm^A^qhºÆ
hR^Afzr~\R^ql
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�ÔfciIvRlo^ 9I9 Å#�Wl~u-{F^qw���u-hRx 9 ·`_La�l]lm^q_L^qlm^qhRpA^�r~a�fdh�rm^AlmjZlm^qr§�ÔfciR� 9+¶ �

9+¶



¤}w�pAu�h��P^
wm^q^Ah�hRa-r]u�bcbºrm\R^
jRfÛ�)^Abdw u�lm^§pAbdu�wmwofc­W^qx�pAaIlolm^qpqr~bz�|xRvR^}rma'wmaI{|^
u-lm^Hu-w \WuHtCfdhRi�wmfd{|fdbdu�l
pAa�hRwmfcwor~^qhRpAfc^Aw§u�pAloaIwmwg�Rbca)p�µ�wq�
�«JÓO1@�QR;�UV=WD>JL=6O � =P÷�K°@COMGAQZD>JL=PO
¬�h�r~\R^
­RhWu�b7�Rbca)p�µ|a�_MaIvRl wo�Cworm^A{òxRfdu�iIl~u-{���e�^s\Ru+t�^�r~\Rlo^A^�xRfcwor~fchRpqr�pHu�wo^AwAÅ#jRfÛ�)^Abdw�egfcr~\�hRa`aCpApqbdv)�
wmfcaIhRwq�WvRhRpAa+t�^Alm^qx�jRfÛ�Z^qbdwgu�hZx�pqa+tI^Alo^Ax�jZfz�)^AbcwA�#Ø#u�p�\!pAu�wm^�\Wu-wgrma��6^�r~lo^Hu-rm^Ax�u�jRjRloaIjRlof�u-rm^Abc���
�WaIl]jRfÛ�Z^qbdw�egfzr~\�hRa�a)pqpAbdvZwmfda�hRwA�Re�^s­Rlmwor��Wu-p�µ�rml~u�p�µ�u-bdb.rm\R^<ø��
wq� �WaIl]^��Ru-{FjRbc^�fc_1e ^s\WuHtI^sxRa+egh
w~u-{FjRbc^Ax�����·`wma�r~\Wu,r]e ^saIhRbz�k\WuHt�^s_Llmu�{F^ 9 u�hZx�ÄZ�Rr~\R^qh�rm\R^<ø�� �6^�r�e ^q^Ah!_Llmu�{|^ 9 u-hRx Ë egfcbdb
�P^ 9>½ ·|a�_����! �"+�ºeg\Rfdbc^<�P^AfchRikpAu�lm^�_LvRbTrmak{Fu�µ�^<wmvRlo^�e ^�\WuHtI^Ah!
úr�{|a+tI^qx!r~a�u|hR^qe �Rbca)p�µ�xRvZlmfdhZi
r~\Z^�{Fa�rmfdaIh.�Ô¬�_Me ^�\WuHtI^-�Re ^�egfcbdb.\Ru+t�^�r~a�u�wowmfdi�h�rm\Rfdw]ø��Vr~a`r~\Z^�hR^qe��RbdaCp�µº�°[]\CvZw�woaI{|^��RbdaCp�µ�w
egfdbcb7�P^sbc^q_Yrgegfcrm\RaIvZr�uFø����6�WaIl]rm\RaIwm^�egfzr~\RaIv)r}uFø��þu�wmwofdiIhZ^Ax�aIhR^shR^A^qxRw§rma|fch�r~^Aloj6a�b�u-rm^�vRwmfchRi
_LaIl§^��Zu�{|jRbd^sr~\R^`hR^Au�lm^qwor�uHt-u�fcb�u��Rbc^st�^Ap�r~aIlowA�<ý
hRpA^'e�^'\WuHtI^'rm\R^`�Wu�p�µ�rml~u�p�µ-^Ax�ø��
w
_LaIl�r~\R^�hR^qe
_Ll~u-{F^-�Rr~\R^qh!e ^segfdbcb7bdaCaIµk_LaIl]rm\R^<pqaIlmlo^Awoj6aIhZxRfdhRiF�RbdaCp�µ�w§fch�_Llmu�{|^ 9 u�hRx�­Wbdb1fch�_Llmu�{F^ Ë u�pApqaIlmxC�
fdhZiIbc���3¯§a+e�^qt�^AlA�ZwmaI{|^ga�_£aIvRl ø��}w«egfcbdbW�P^§hRa�hkfdh�rm^AiI^ql«t-u�bcvR^Awq��rm\�vRw�e�^}hR^q^Axkrma<fch�r~^Aloj6a�b�u-rm^§u-hRx
iI^�r�rm\R^su�jRjRloaIjRlof�u-rm^
jWu�l�r§fch�_Ll~u�{|^ 9 r~a�_Ll~u�{|^ Ë r~\Ru-r�pAaIlolm^Awoj6a�hRxRwgr~a`r~\R^�#WaCaIl]a�_Mr~\Z^�ø��þu-hRx
r~\Z^slo^Aw�r�rma`r~\R^�pA^qfdbcfdhRi`a�_Mr~\Z^�ø��'�
�ÔfciR� 9+Ë wm\Ra+egw�\Ra+e�r~\Z^s{|a�rmfdaIh�rml~u>no^qpqr~a�lo��e�aIlmµ�w�fdh�r~\Z^spAu�wm^�a�_Ô¥Mø�©}Å

1 72 3 4 5 6

3/61/6 2/6 4/6 5/6 of MV

�Ôfdi�vRlm^ 9>Ë Å«ø�a�r~fcaIh�r~lmu>no^Ap�r~aIlofd^qwg_La�lg¥Tø!©}�WvRhRaCpApAbcvRxR^qx!jRfÛ�Z^qbdwq� 9+¶ �
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�Ôfci 9 ��wm\Ra+egw�r~\Ru-r�bcfdhR^Au�l�{|a�rmfdaIh|pAaI{|jP^AhRwmu-r~fcaIhke�aIlmµ�w��P^qror~^Al�r~\Wu�hkwmfd{|jRbc^§bcfdhR^Au�l�fch�r~^Aloj6a�b�u-rmfdaIh
u�hRx³{'vRp�\��P^qror~^qlsrm\Wu�h�wmu�{|jRbd^|u�hRx³\RaIbcx³wofdhRpq^kfcrs\Wu-w<\RfciI\R^ql�¢«¨Z¦§Õs�1[]\R^qlm^Fe�^Alo^kr�e�a�_Ll~u-{F^qw
eg\R^qlm^!a�vRl�wmfdi�hWu�b�fcwFu,r|rm\R^�j6^Au�µ´a�_�r~\R^�wmfchR^�e�uHtI^�u�hRx�r~\�vRw|xRa)^qwFhZa�r|{Fa+tI^�{'vRp�\��6^�r�e ^q^Ah
_Ll~u-{F^qw eg\R^Alo^�wmfd{|jRbc^}bdfchR^Hu-l�fch�rm^Aloj6aIbdu-r~fcaIhFe�aIloµ�^Ax��P^qrmrm^Al]�Rv)rgfdh�iI^qhR^Almu�b7¥Mø�©%e�u�w]�P^qror~^ql]����u
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�ÔfciIvRlm^ 9 �)Å#¢«¨Z¦}Õ lo^AwmvZbcr~wgaI�)r�u�fchR^Ax7�
[]\R^
fc{FjRloa+tI^AxFj6^qlo_LaIlo{ku-hRpA^�pHu�h�u�bdwoa��P^§wo^A^Ah�fchFrm\R^
u-ror�u�p�\Z^AxktCfdxZ^AaIw«eg\R^Alo^
¬°wm\Ra+eÈ^qfdhRw�r~^Afch

{|a>tCfchRi`fdh�u�wor�u,r~fdp��Ru�p�µ�iIlmaIvZhRx�egfzr~\�w~u�{|jRbc^�u�hRx�\RaIbcx7�RbdfchR^Hu-l�{Fa-r~fda�h�u�hRx�¥Mø�©}�

¤}w�pHu�h��P^su�jRjRlo^ApAfdu-r~^qx�_Llmu�{|^�l~u-rm^�vRj�pqaIh�tI^qlmwmfcaIh!fcwgu|xZfcÙ|pAvRbzrgjRlma��Rbd^q{²u�w]r~\Z^Alm^su�lo^�{ku�h��
xR^�r�u�fcbdw�aIhZ^s\Ru�w]r~a�bdaCaIµkfch�r~aR�
¬�rgfdw]pqlmvRpqf�u�b6r~a�\WuHtI^siIaCa)x�{|a�r~fcaIh�^qwor~fc{ku,r~fda�h�u�hRx�vRwm^�rmlmvR^�{|a�r~fcaIhktI^qpqrmaIl�­R^AbdxZw�eg\Rfdp�\�pHu�h��P^
aI�Zr~u�fdhZ^Ax�vRwmfchRi`r~\R^�\Rfc^Almu�lmp�\RfcpHu�b7u�jRjRloa�u�p�\�^��)jRb�u-fdhR^qx!u��Pa+tI^su�hRx�eg\Rfcp�\�fcw]bd^q_Yr]_La�l�_LvZr~vRlo^
e a�lmµº�
¤}xZxRfcrmfdaIhWu-bdbc��woaI{|^�a�_Trm\R^�{|a�r~fcaIh�pHu�h�_Nu�bcb.fch��6^�r�e ^q^Ah�jRfÛ�)^Abdw�u�hRx�r~\�vRw]e ^�\WuHt�^�rma�fdh�r~^qlmjPaIb�u-rm^��
¤}w#xR^qwmpqlmfd�P^Ax.� xR^Au�bdfchRi�egfcrm\FaCpApqbdvRwofdaIhRw°fcw#usxZfcÙ|pAvRbzr#jRlma��Rbd^q{èegfcrm\F{Fu�h��'xZ^qr�u-fdbdw#u-hRx|rm\RfdhZiIw3r~\Wu,r
pHu-h!iIa�eglmaIhZik^Awoj6^qpAfdu�bdbz��fc_ÔaIvRl}¨)¤
õ {F^Au�wmvRlo^A{|^Ah�r~w}u�lm^shRa�r�r~aCaFu�pApqvRl~u-rm^��ú¤}xRxZfcr~fcaIhWu�bcbc�Fbd^�_Yr�rma
_LvZrmvRlm^}e�aIloµkfdw�xR^Hu-bdfdhZi<egfcrm\��6a-r~\F��u�hRx��F{Fa+t�^A{|^Ah�r]eg\R^Ah�pqaI{FjP^AhZw~u-rmfdhRisr~\R^�aCpApqbdvRxR^qx�jWu�l�r~wA�
¬�h�aIvZl<pAu�wm^FwmfdhZpA^�e ^FaIhRbc��\Ru+t�^F��{|a>t�^A{|^Ah�r�rm\R^Ah³e ^FpHu�h³w~uH�³rm\Wu-r<pA^qlor�u-fdh�pAaIbcvR{FhZwsegfcbdb°�P^
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aCpApAbcvRxR^qx%u�hRx�rm\R^!lo^Aw�rke�aIh�
�rH�Â¬�h�r~\R^�pHu�wo^�a�_
��u�hZx���{Fa+tI^q{F^qh�rkr~\Z^Ah�e�^�\WuHtI^�r~a³r~u�µ�^!u
xRfdu�iIaIhWu-b7u�pqlmaIwow�rm\R^��RbdaCp�µFrma|wo^AjWu-l~u-rm^saCpApqbdvRxZ^Ax�_LlmaI{²vZhRa)pqpAbcvRxR^Ax�jRfÛ�Z^qbdwq�
¤}bcwmaR�P{|a�r~fcaIh�pHu�h�p�\Ru�hRiI^<xRl~u�w�r~fcpHu�bcbc���P^qr�e�^A^qh�_Llmu�{|^Aw§u�hRx!e�^<e�aIh�
�r��P^�u��Zbd^�r~akpAu�jZrmvRlm^�rm\R^Awo^
xRlmu�wormfdpkp�\Ru�hRiI^qw`wmfdhZpA^krm\R^q��pHu�h�hZa�r`�P^kxR^qwmpAlofd�P^Ax����³rm\R^k­Wlowor�u-hRx´wm^qpAaIhRx�aIloxR^Alsr~^qlm{|wA���³^
pAa�vRbdx!u�bdwoaF\WuHt�^'\Rfcr§u|pAlmfzr~fcpHu�b7t�^AbdaCpAfzr���xRvRlofdhRiFxRa+egh�w~u�{|jRbcfdhRi|u�hRx�e ^�u�lm^<hRa�r}u��Rbc^�rmaklo^ApAa+t�^Al
aIvRl�{|a�r~fcaIh7�._La�ls^��Zu�{FjZbd^`bdaCaIµ�fdhZi�u-r�r~\R^`_Ll~u-{F^qw�rm\Wu-r<u�lo^|bc^q_Yr�fzr�pAaIvRbcx³wo^A^q{ u�w�r~\RaIvZiI\�rm\R^Alo^
e u�w§hZa|{|a�rmfdaIh�eg\R^qh�fch�_Nu�pqr]rm\R^Alo^<fcwA�
¤}hZa�r~\R^ql]jRlma��Rbd^q{ëfdw]\Za>eÂr~a�xR^Au�b.egfzr~\�wmpq^AhR^sp�\Wu�hRi�^AwA�«�WaIl]^��Ru-{FjRbc^}r~\Z^�ø!©%egfzr~\�u�pApq^Abc^Al~u,r~fda�h
lm^qbdfc^Aw a�h�jRlm^�tCfdaIvRw�u�hRx�jWu�w�rgø��}w�r~\Wu,r egfdbcbº�6^
bcaIwor xRvRlofdhRi<wmpA^qhR^�p�\Wu�hRi�^AwA�#¤ÀwmaIbcvZr~fcaIhFrma�r~\Rfcw fcw
r~a`lo^Hu�bcfdéq^}r~\Wu,r�r~\R^qlm^�\Wu-w]�6^q^Ah�u'wmpA^qhR^�p�\Wu�hRi�^s���kbdaCaIµ�fdhRi`u,r�r~\R^�xZfcy6^Alm^qhRpA^
_LloaI{ëa�hR^
_Ll~u�{|^§rma
u�hRa-r~\R^ql§u-hRx�u�pqr§u�w]r~\ZaIvRiI\�fcr]e u�w]r~\Z^�­Rlmworg_Llmu�{F^-�
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