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{ª~ 0� |{�¡~ ©ª �¤¡ 0~¡{� ©¢ �\Q VZ�S f |{}¦£�©)ª~ 0«{£¡ Bt {� �0«¡ 0ª��{ª� t 0� �¡})��0(¡§
¡��0«{�¡~ ¢�©« �¤¡ 0«{£¡ ¢�{«¡ It−1 {ª~ �¤¡ |{}¦£�©)ª~ 0«{£¡ Bt−1 ©¢ �¤¡ (0~¡© {� ¢©§§©'�
�VZ�_

Bt(x, y) =

{
αBt−1(x, y) + (1− α)Tt−1(x), if (x, y) 0� «©(0ª£

Bt−1(x, y), if (x, y) 0� ��{�0©ª{�

'¤¡�¡ (x, y) �¡¨�¡�¡ª� { ¨0¬¡§ (0~¡© ¢�{«¡ {ª~ α 0� { {~{¨�{�0©ª ¨{�{«¡�¡� |¡�'¡¡ª U {ª~ VS
f� �¤¡ {�¡{ ©¢ { �«©¦¡ ¢�{«¡ | ¢�{«¡ £�©'� �§©'§ �¤{� �¤¡ ¨0¬¡§� |¡§©ª£0ª£ �© { �«©¦¡Q
�)0}¦§ ~0~ ª©� ¢0¬ 0ª { |{}¦£�©)ª~Q ({§)¡ α �¤©)§~ }§©�¡ �© VS

f� �¤¡ 0ª0�0{§ «©«¡ª� ©¢ �0«¡ B0(x, y) = I0(x, y)S �0¬¡§ (x, y) |¡§©ª£� �© «©(0ª£ ©|¥¡}� 0¢
�¤¡ ¢©§§©'0ª£ }©ª~0�0©ª 0� �{�0�¢0¡~ �VZ�_



V^] uS gxv�qvQ xS gvl�ymQ yS fgsftj�qv

k0£)�¡ WSVS k§©' }¤{�� ©¢ ©)� ¨�©¨©�¡~ {§£©�0�¤«

k0£)�¡ WSWS z¤¡ })��¡ª� ¢�{«¡ M{NQ ¤0��©£�{« ¡�){§0®{�0©ª M|N {ª~ �¤¡ m{{� ��{ª�¢©�« ©¢ �¤¡

})��¡ª� ¢�{«¡ M}N



ytvqj ijzjhznvu nu �nijv gfyji vu tvznvu fui hvuzxfyz V^^

(|It(x, y)− It−1(x, y)| > Tt−1(x, y)) & (|It(x, y)− It−2(x, y)| > Tt−1(x, y)),

'¤¡�¡ It−2(x, y), It−1(x, y), It(x, y) ({§)¡� ©¢ 0ª�¡ª�0� ©¢ ¨0¬¡§ (x, y) {� �0«¡ 0ª��{ª� t−2, t−1
{ª~ t �¡�¨¡}�0(¡§`

Tt(x, y) 0� {~{¨�0(¡ �¤�¡�¤©§~ ¢©� ¨0¬¡§ (x, y) {� �0«¡ 0ª��{ª� t }{§})§{�¡~ {� ¢©§§©'�_

Tt(x, y) =

{
αTt−1(x, y) + (1− α)(5× |It−1(x, y)−Bt−1(x, y)|), if (x, y) 0� «©(0ª£

Tt−1(x, y), if (x, y) 0� ��{�0©ª{�.

f� �¤¡ 0ª0�0{§ «©«¡ª� ©¢ �0«¡ T0(x, y) = const > 0S

f}})�{�¡ �¡¨{�{�0ª£ ©¢ { ¢©�¡£�©)ª~ ©|¥¡}� ¢�©« �¤¡ |{}¦£�©)ª~ 0� �¤¡ «{0ª �{�¦ ©¢ ~0£0�{§
«{��0ª£S �©��¡� {ª~ i)¢¢ �V\� 0ª��©~)}¡~ �¤¡ |§¡ª~0ª£ ¨{�{«¡�¡� M�©R}{§§¡~ {§¨¤{ }¤{ªª¡§N {�
{ �©§)�0©ª ©¢ �¤0� ¨�©|§¡« {ª~ { «¡{ª �© }©ª��©§ �¤¡ §0ª¡{� }©«|0ª{�0©ª ©¢ ¢©�¡£�©)ª~ {ª~
|{}¦£�©)ª~ }©«¨©ª¡ª��S t{�¤¡«{�0}{§§ �¤¡ })��¡ª� ¢�{«¡ It+1 0� «©~¡§¡~ {� { }©«|0ª{�0©ª
©¢ ¢©�¡£�©)ª~ Ft+1 {ª~ |{}¦£�©)ª~ Bt }©«¨©ª¡ª�� )�0ª£ �¤¡ |§¡ª~0ª£ ¨{�{«¡�¡� β_

It+1(x, y) = βFt+1(x, y) + (1− β)bt(x, y).

k©� ©¨{�)¡ ©|¥¡}�� ({§)¡ ©¢ β 0� ¡�){§ �© VQ ¢©� ��{ª�¨{�¡ª� ©|¥¡}�� ({§)¡ ©¢ β 0� ¡�){§ �©
U {ª~ ¢©� �¤¡ �¡«0��{ª�¨{�¡ª� ©|¥¡}��Q �)}¤ {� �«©¦¡Q ({§)¡ ©¢ β §{� 0ª { �{ª£¡ ¢�©« U �© VS
f� 0� 0� �¤©'ª ¢)��¤¡� 0ª �¤0� �¡}�0©ª '¡ ¤{(¡ ¡¬¨¡�0«¡ª�{§§ ¡��{|§0�¤¡~ �¤¡ ©¨�0«)« ({§)¡
¢©� βQ �© |¡ ¡�){§ �© USX]S

y©Q {� �©©ª {� '¡ ¤{(¡ ©|�{0ª¡~ Bt }©«¨©ª¡ª� ©ª |{}¦£�©)ª~ )¨~{�¡ ��¡¨Q })��¡ª� ¢�{«¡
It+1 {ª~ �¡� β �© USX]Q '¡ }{ª ¡��0«{�¡ �¤¡ ¢©�¡£�©)ª~ }©«¨©ª¡ª� Ft+1S z¤¡ª '¡ {¨¨§ �¤¡
�¤�¡�¤©§~ ¨�©}¡��0ª£ �© �¡}¡0(¡ �¤¡ |0ª{� ¢©�¡£�©)ª~ Fbin_

Fbin =

{
1, if (Ft+1 > 245)

0, otherwise.

z¤¡ ¢0£)�¡ WSX �¤©'� �¤¡ �¡�)§�� ©¢ {~{¨�0(¡ |{}¦£�©)ª~ �)|��{}�0©ª {ª~ �¤�¡�¤©§~ ©¢
¢©�¡£�©)ª~ }©«¨©ª¡ª� Ft+1S

k0£)�¡ WSXS z¤¡ })��¡ª� ¢�{«¡ It+1 M{NQ �¤¡ |{}¦£�©)ª~ }©«¨©ª¡ª� Bt M|NQ �¤¡ ¢©�¡£�©)ª~

}©«¨©ª¡ª� Ft+1 M}N �¤¡ ª©0� �¤�¡�¤©§~ ¢©�¡£�©)ª~ Fbin M~N

f� �¤¡ })��¡ª� ��¡¨ ©¢ {§£©�0�¤« '¡ ¤{(¡ W ¨{�{«¡�¡�� α {ª~ βQ '¤0}¤ {�¡ ª¡}¡��{� �© |¡
¡��0«{�¡~S v¨�0«)« ({§)¡� ©¢ α {ª~ β }{ª |¡ ¡��0«{�¡~ )�0ª£ �¡}¡0(¡� ©¨¡�{�0ª£ }¤{�{}�¡�0��0}



WUU uS gxv�qvQ xS gvl�ymQ yS fgsftj�qv

MxvhN {ª{§�0�S k©� ¡��0«{�0©ªQ 0«¨§¡«¡ª�{�0©ª �¤¡ ��{0ª0ª£ �¡� ¢�©« Z (0~¡© �¡�)¡ª}¡� ©¢
�¤¡ WUU ¢�{«¡� §¡ª£�¤ '¤0}¤ }©ª�{0ª {ª~ ~© ª©� }©ª�{0ª �«©¦¡ '¡�¡ )�¡~S ��0ª£ �¤¡ £�©)ª~
��)�¤ �¡£0©ª� '¤0}¤ ¤{(¡ |¡¡ª ©ª§0ª¡ «{�¦¡~ {� { �«©¦¡ 0ª �¤¡ ��{0ª0ª£ ¢�{«¡�Q �{�¡� ©¢ ��)¡
{ª~ ¢{§�¡ ~¡�¡}�0©ª '¡�¡ }{§})§{�¡~ ¢©� �¤¡ '¤©§¡ ¢�{«¡ �¡�S �¡ �¡}¡0(¡~ { |{}¦£�©)ª~ ¢©�
¡{}¤ ({§)¡ ©¢ α '0�¤0ª { �{ª£¡ ©¢ MUQ VNS f¢�¡� �¤{� '¡ {¨¨§0¡~ { |{}¦£�©)ª~ �)|��{}�0©ª {ª~
�¤�¡�¤©§~0ª£ �© ¡{}¤ ¢�{«¡ ¢�©« { ��{0ª0ª£ �¡�S fª~ �¤¡ª '¡ }{§})§{�¡~ z�)¡ �©�0�0(¡ x{�¡
Mz�xN {ª~ k{§�¡ �©�0�0(¡ x{�¡ Mk�xN {� ¢©§§©'�_

TPR =
TP

P
;FPR =

FP

N
,

'¤¡�¡ TP R ª)«|¡� ©¢ }©��¡}�§ }§{��0¢0¡~ ¨0¬¡§�Q P R ª)«|¡� ©¢ {§§ ¨©�0�0(¡ }§{��0¢0¡~ ¨0¬¡§�`
FP R ª)«|¡� ©¢ 0ª}©��¡}�§ }§{��0¢0¡~ ¨0¬¡§�Q N R ª)«|¡� ©¢ {§§ ª¡£{�0(¡ }§{��0¢0¡~ ¨0¬¡§�S

k©� ¡{}¤ ({§)¡ ©¢ αQ �¤¡ {(¡�{£¡ TPR {ª~ FPR 0� ¡({§){�¡~ ©ª { ��{0ª0ª£ ¢�{«¡ �¡� {ª~
)�¡~ 0ª �¤¡ xvh })�(¡ Mk0£)�¡ WSY{NS

k0£)�¡ WSYS xvh })�(¡ ¢©� ({�0{|§¡ α M{N {ª~ β M|N

��0ª£ �¤¡ xvh })�(¡Q {ª ©¨�0«)« ({§)¡ ¢©� α }{ª |¡ ¡{�0§ �¡§¡}�¡~ ¢©� �¤¡ �«©¦¡ ~¡�¡}�0©ª
{§£©�0�¤« |{�¡~ ©ª { ¨�¡~¡¢0ª¡~ }©��¡}� ~¡�¡}�0©ª (¡��)� ¢{§�¡ ~¡�¡}�0©ª �{�¡�S n� 0� ª¡}¡��{�
�© }¤©©�¡ �)}¤ ({§)¡ ©¢ α �¤{� �§©'§ «©(0ª£ ©|¥¡}�� '0§§ ª©� ¥©0ª { |{}¦£�©)ª~ �©© �)0}¦§Q
0S¡S �¤{� { �«©¦¡ '0§§ ª©� ¢0¬¡~ 0ª { |{}¦£�©)ª~ �©© ¢{��S f� �¤¡ £0(¡ª ��{£¡ ©¢ {§£©�0�¤« ¤0£¤
z�x 0� 0«¨©��{ª� {ª~ ¤0£¤ ¡ª©)£¤ FPR 0� {}}¡¨�{|§¡ {� 0� 0� ª¡}¡��{� �© �¡}¡0(¡ {� «)}¤
{� ¨©��0|§¡ ¨0¬¡§� ¢©� �¤¡ {ª{§�0�Q {ª~ 0ª}©��¡}�§ }§{��0¢0¡~ ¨0¬¡§� �¤©)§~ |¡ ¡¬}§)~¡~ {� �¤¡
¢©§§©'0ª£ ��{£¡�S z¤¡�¡¢©�¡Q '¡ ¤{(¡ ¡��{|§0�¤¡~ {ª α ({§)¡ ¡�){§� �© US^ZS y0«0§{�§Q )�0ª£ �¤¡
��{0ª0ª£ ¢�{«¡ �¡�Q �¡}¡0(0ª£ { ¢©�¡£�©)ª~ }©«¨©ª¡ª� Ft+1 {ª~ {¢�¡� �¤{� �¤¡ ¢©�¡£�©)ª~ Fbin

{ª~ }©)ª�0ª£ FPR {ª~ TPR ¢©� {§§ ({§)¡� β ¢�©« { �{ª£¡ MUQVN '0�¤ �¤¡ ��¡¨ USUUVQ '¡ |)0§~
{ xvh })�(¡ ¢©� β Mk0£)�¡ WSY|NS �{§)¡ ©¢ β ¤{� |¡¡ª }¤©�¡ª �© |¡ ¡�){§ �© USX]Q |¡}{)�¡ {�
�)}¤ ({§)¡ ©¢ β ¨�©(0~¡� ¤0£¤ TPR {ª~ §©' FPRS

WSXS h©ªª¡}�¡~ }©«¨©ª¡ª� {ª{§�0�

vª �¤¡ ª¡¬� ��¡¨ ©¢ {§£©�0�¤« �© }§¡{� ©¢ ª©0�¡ {ª~ �© }©ªª¡}� ©¢ «©(0ª£ |§©|�Q �¤¡
}©ªª¡}�¡~ }©«¨©ª¡ª�� {ª{§�0� 0� )�¡~S z¤0� ¢©�« ©¢ {ª{§�0� �{¦¡� 0ª { ª©0� 0ª¨)� ¢©�¡£�©)ª~S
t©�¨¤©§©£0}{§ ©¨¡�{�0©ª� {�¡ {¨¨§0¡~ �© �¡~)}¡ �¤¡ ª©0�¡_



ytvqj ijzjhznvu nu �nijv gfyji vu tvznvu fui hvuzxfyz WUV

• «©�¨¤©§©£0}{§ ©¨¡ª0ª£ �© �¤�0ª¦ {�¡{� ©¢ �«{§§ ª©0�¡_

S ◦M = (S(−)M)⊕M,

'¤¡�¡ S R 0«{£¡Q M R ���)}�)�0ª£ ¡§¡«¡ª� 3× 3`
• «©�¨¤©§©£0}{§ }§©�0ª£ �© �¡|)0§~ �¤¡ {�¡{ ©¢ �)�(0(0ª£ }©«¨©ª¡ª�� �¤{� '{� §©�� 0ª ©¨¡ª0ª£_

S •M = (S ⊕M)(−)M,

'¤¡�¡ M R ���)}�)�0ª£ ¡§¡«¡ª� 3× 3S
z¤¡ª �¡{�}¤ ©¢ {§§ }©ª�©)�� 0� }{��0¡~ ©)�S n� �©��¡� �¤¡ }©ª�©)�� �¤{� {�¡ �©© �«{§§ {ª~

{¨¨�©¬0«{�¡ �¤¡ �¡�� '0�¤ ¨©§£©ª�S z¤¡ ¢0£)�¡ WSZ{ �¤©'� �¤¡ �¡�)§�� ©¢ }©ªª¡}�¡~ }©«¨©ª¡ª��
{ª{§�0�S

WSYS t©(0ª£ |§©|� }§{��0¢0}{�0©ª

g§©}¦� «{�}¤0ª£ {¨¨�©{}¤ ¢©� ©¨�0}{§ ¢§©' }{§})§{�0©ª {��)«¡� �¤{� �¤¡ ¢�{«¡ 0� ~0(0~¡~
0ª�© �«{§§ �¡£0©ª� }{§§¡~ |§©}¦�S n� }©ª�0~¡�� { ¨�0«{� ~0�¡}�0©ª ©¢ �«©¦¡ ¨�©¨{£{�0©ªS nª �V[� 0�
0� �¤©'ª �¤{� £§©|{§ ~0�¡}�0©ª ©¢ �«©¦¡ 0� URYZ◦S z¤0� ��{�¡«¡ª� {§§©'� �© �0«¨§0¢ ¨�©}¡~)�¡ ©¢
|§©}¦� «{�}¤0ª£ ~¡�¡}�0©ª {ª~Q ¤¡ª}¡Q }©ª�0~¡�{|§ �© �¡~)}¡ ª)«|¡� ©¢ }{§})§{�0©ª�S g§©}¦�
{�¡ �¨0}{§§ ��){�¡� {ª~ }©ª�{0ª �©«¡ ª)«|¡� ©¢ ¨0¬¡§�S z¤¡�¡ |§©}¦� ~© ª©� ©(¡�§{¨S nª
©)� 0«¨§¡«¡ª�{�0©ª ¢�{«¡� 0ª �¤¡ �0®¡ XWU×WYU ¨0¬¡§� ~0(0~¡~ 0ª�© |§©}¦� W×W ¨0¬¡§�S g§©}¦
«{�}¤0ª£ {§£©�0�¤« {��¡«¨� �© ~0(0~¡ |©�¤ �¤¡ ¨�¡(0©)� {ª~ })��¡ª� ¢�{«¡� 0ª�© �)}¤ |§©}¦�
{ª~ �¤¡ª }©«¨)�¡ �¤¡ «©�0©ª ©¢ �¤¡�¡ |§©}¦�S j{}¤ |§©}¦ ©¢ �0®¡ W×W }{ª «©(¡ 0ª ¡0£¤� ¨©��0|§¡
~0�¡}�0©ª� Mk0£)�¡ WSZ|NS

k0£)�¡ WSZS z¤¡ }§¡{ª )¨ ¢©�¡£�©)ª~ M{N | �¤¡ }©ªª¡}�¡~ }©«¨©ª¡ª�� {ª{§�0�Q �¤¡ (¡}�©��

¤{(0ª£ { ¨�0«{� ~0�¡}�0©ª ©¢ �«©¦¡ ¨�©¨{£{�0©ª M|N {ª~ �¤¡ �¡�)§�� ©¢ ©¨�0}{§ ¢§©' }{§})§{�0©ª

M}N

v)� 0«¨§¡«¡ª�{�0©ª �¡{�}¤¡� 0ª �¤�¡¡ ~0�¡}�0©ª� M�¤¡ |§{}¦ (¡}�©�� ©ª ¢0£)�¡ WSZ |N ©¢
�¤¡ ©�0£0ª{§ |§©}¦ qPREV

x,y M0ª �¤¡ ¨�¡(0©)� ¢�{«¡N {ª~ }©«¨{�¡� �¤¡ }{ª~0~{�¡ ª¡' |§©}¦�
qcurrx−1,y−1Q q

curr
x,y−1 {ª~ qcurrx+1,y−1 M0ª �¤¡ })��¡ª� ¢�{«¡N '0�¤ �¤¡ ©�0£0ª{§ |§©}¦S z¤0� }©«¨{�0�©ª

0� }{§})§{�¡~ {� ¢©§§©'�_

F (qPREV
x,y , qcurrx+k,y−1)

k in{−1;0;1}
x,y∈[2;N ] =

(
min(IPREV

i,j , Icurri,j )

max(IPREV
i,j , Icurri,j )

)
,

'¤¡�¡ IPREV
i,j 0� �¤¡ 0ª�¡ª�0� ({§)¡ ©¢ ¨0¬¡§ ©ª �¤¡ ¨�¡(0©)� ¢�{«¡Q |¡§©ª£0ª£ �© �¤¡ |§©}¦

qPREV
x,y Q Icurri,j 0� �¤¡ 0ª�¡ª�0� ({§)¡ ©¢ ¨0¬¡§ ©ª �¤¡ })��¡ª� ¢�{«¡Q |¡§©ª£0ª£ �© �¤¡ |§©}¦ qcurrx,y Q



WUW uS gxv�qvQ xS gvl�ymQ yS fgsftj�qv

N 0� }©)ª� ©¢ |§©}¦� 0ª�© '¤0}¤ ~0(0~¡~ �¤¡ ¨�¡(0©)� {ª~ })��¡ª� ¢�{«¡S z¤¡ |§©}¦ qPREV
x,y

0ª �¤¡ ¨�¡(0©)� ¢�{«¡ '0§§ }©��¡�¨©ª~ �© �¤¡ |§©}¦ 0ª �¤¡ })��¡ª� ¢�{«¡ 0¢ ¢)ª}�0©ª F ¤{� �¤¡
«{¬0«)« ({§)¡S v¨�0}{§ ¢§©' }{§})§{�0©ª M¢)ª}�0©ª F N 0� ~©ª¡ ©ª§ ¢©� �¤¡ |§©}¦� |¡§©ª£0ª£
�© �¤¡ ¢©�¡£�©)ª~ Mk0£)�¡ WSZ{NS z¤¡ �¡�)§� ©¢ �¤0� ��¡¨ 0� �¤¡ �¡� ©¢ (¡}�©�� ¤{(0ª£ { ~0�¡}�0©ª
}©��¡�¨©ª~0ª£ �© ¨�0«{� ¨�©¨{£{�0©ª ©¢ �«©¦¡ Mk0£)�¡ WSZ}NS

k�©« ¡{}¤ |§©| 0ª �¤¡ ¨�¡(0©)� ��¡¨� '¡ }{§})§{�¡ ¨¡�}¡ª�{£¡ ρ ©¢ |§©}¦�Q '¤0}¤ ¤{(¡ «©(¡~
0ª ¨�0«{� ~0�¡}�0©ª ©¢ �«©¦¡_

ρ =
cs
c
• 100%,

'¤¡�¡ c R �¤¡ �©�{§ ª)«|¡� ©¢ |§©}¦� ©ª { })��¡ª� ¢�{«¡Q {ª~ �¡|¡� }©ª��{�� Cw_

Cw =
1

n

n∑

i=1

Ft+1(x, y)−Bt(x, y)

Bt(x, y)
,

'¤¡�¡ Ft+1(x, y) R ({§)¡ ©¢ ¨0¬¡§ 0ª�¡ª�0� (x, y) {� �0«¡ 0ª��{ª� tQ |¡§©ª£0ª£ �© { |§©|Q Bt(x, y)
R ({§)¡ ©¢ |{}¦£�©)ª~ ¨0¬¡§ 0ª�¡ª�0� (x, y) {� �0«¡ 0ª��{ª� t )ª~¡� |§©|Q n R ª)«|¡� ©¢ �¤¡
¨0¬¡§� |¡§©ª£0ª£ �© { |§©|S n¢ �¤¡ |§©| ¤{� �)}}¡��¢)§§ }¤¡}¦¡~ ©)�Q �¤¡ª '¡ }§{��0¢ 0� {� {
�«©¦¡S j¬¨¡�0«¡ª�{§§ ¡��{|§0�¤¡~ ({§)¡� Cw > 0, 5 {ª~ ρ > 20% {§§©' ¡¢¢0}0¡ª� ~0��0ª£)0�¤0ª£
{ �«©¦¡ ¢�©« ©|¥¡}�� '0�¤ �0«0§{� |¡¤{(0©�_ { ¢©£Q �¤{~©'� ¢�©« �§©'§ «©(0ª£ ©|¥¡}�� {ª~
¨{�}¤¡� ©¢ §0£¤�S

XS xjy�szy fui inyh�yynvu

z¤¡ ~¡(¡§©¨¡~ {§£©�0�¤« '{� �¡��¡~ ©ª �¤¡ �¡{§ }{�¡�S z¡�� '¡�¡ �)ª ©ª { �h M�¡ª�0)«MxN
i){§h©�¡ h�� zYXUUQ WQV lm®Q xft VQ^[lgNS v)� ¨�©£�{« '{� 0«¨§¡«¡ª�¡~ )�0ª£ �0�){§
hPP {ª~ {ª ©¨¡ª �©)�}¡ }©«¨)�¡� (0�0©ª §0|�{� v¨¡ªh�S z¤¡ ¨�©¨©�¡~ {§£©�0�¤« ¤{� |¡¡ª
¡({§){�¡~ )�0ª£ ~{�{ �¡� ¨)|§0}§ {({0§{|§¡ {� �¤¡ '¡| {~~�¡�� ¤��¨_TT�0£ª{§S¡¡S|0§¦¡ª�S¡~)S��
T�0�0k0�¡Ti¡«©Ty{«¨§¡h§0¨�S¤�«§ {ª~ ¤��¨_TT'''S©¨¡ª(0�©�S©�£S z¡�� (0~¡© �¡�)¡ª}¡� }©ªR
�{0ª { �«©¦¡Q «©(0ª£ ¨¡©¨§¡Q «©(0ª£ ��{ª�¨©��Q { }©«¨§¡¬ ~ª{«0} |{}¦£�©)ª~Q {ª~ {§�©
{ ª)«|¡� ©¢ (0~¡© �¡�)¡ª}¡� '0�¤©)� {ª �«©¦¡S k0£)�¡ XS[ �¤©'� �©«¡ ¡¬{«¨§¡� ©¢ �«©¦¡
~¡�¡}�0©ªS

i¡�¡}�0©ª �¡�)§�� ¢©� �©«¡ ©¢ �¤¡ �¡�� �¡�)¡ª}¡� {�¡ ¨�¡�¡ª�¡~ 0ª z{|§¡ VS ��©}¡��0ª£ �0«¡ ©¢
{ })��¡ª� ¢�{«¡ ~¡¨¡ª~� ©ª �¤¡ |§©| �0®¡� {ª~ ¢�¡�)¡ª} ©¢ }¤{ª£¡� ©}})��0ª£ 0ª { |{}¦£�©)ª~S
n¢ �¤¡ |{}¦£�©)ª~ 0� ��{|§¡ {ª~ ¢¡' |§©|� {�¡ ~¡�¡}�¡~ �¤¡ª ¨�©}¡��0ª£ �0«¡ ~¡}�¡{�¡�S z{|§¡
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