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os = |I(x, y, t)− I(x, y, t− 1)|

y t r p � q z t p u { o t� �

• os = 0 � v| n | r � u � q � {| � v r { '� q

• os 6= 0p �u� % t q | } v |~ q }q r s { �| r v � �q s { �u r sq r p u s or v r | r u � vn }q
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∀ l ∈ Ω PL(l) > 0

PLs |Ln
(ls | ln, n 6= s, n ∈ S) = PLs |Ln

(ls | ln, n ∈ ηs)

* r � � � o st r s o �| u~ t� q r s � | rq { u p sn u �| su v r {q 
 u � � p �v r �q | sq � �n u }q n � t �n v � t � u� u s o  �� " %� " {| z � t } � { � o su 	
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PL(l) =
1

Z
exp(−Um(l))

v� Zq p s | rq z v r p st r sq {q r vn } t� u p t su v rq s Um| rq � v rz su v r { � o rq n � uq t p p vz u oq t | } v { &� q  �� " %� "
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argmax
l

PL|O(l|o) ⇔ argmin
l

(

Um(l) + Uα(o, l)
)

Um(l)q p s | r sq n }q { � o rq n � uq �| u t p p | n q � t n o �|� t n u p t s u v r{q � t p v� | s u v rw �� p �q � �n u }q

Um(l) =
∑

c∈C

Vc(ls, ln)

)q p � v sq r suq � p o� o }q r st u n q p p v r s { o ' r u p q r � v rz s u v r {|�n v �� & }q � sn t u sq nw � r �q | s � t n q � q } �� q �n q r {n q

Vc(ls, ln) =

{

−β p u ls = ln

+β p u ls 6= ln

v� β > 0 �n q r { | rq {q p sn v u p ~ t� q | n p βs, βp, v | βf p q � v r� tz � u �| q z v r p u { on oq �p � t s u t� q � � t p p oq v | �| s| n q �
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Ua(o, l) =
1

2σ2

∑

s∈S

[os −Ψ(ls)]
2
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α > 0 p u r v r

v� αz vn n q p � v r { �� t ~ t� q | n } v %q r rq {q p v � pq n~ t su v r pr v r r|� � q p

�� � vn u s � }q {q �q � t � t su v r p � t su t� q

• $q p t� � vn u s � }q p {q n q � t � t s u v r p s vz � t p su �| q p � {| s % �q�qz | u s � u } |� o Iz v r~ q n �q rz q ~ q n p � q } u r u } | } �� v � t�{q � t � v rz su v r { � o rq n � uq } t u p t | �n u � { �| rz v� s {qz t�z |� �n v � u � u su �

• $q p t� � vn u s � }q p {q n q � t � t su v r { o sq n } u r u p sq p � {| s % �q

� ) � Iz v r~ q n �q rz q n t � u {q } t u p rq � t n t r su p p t r s � t p{q z v r~ q n �q n ~ q n p � q } u r u } | } �� v � t� {q � t � v rz su v r{ � o rq n � uq w I �q �| uq n s | rq � v r rq z v r ' �| n t su v r u r u s u t� q{| z � t } � { � o su �| q s sq p
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l̂[0] ) v r ' �| n t su v r u r u s u t� q

(0) � r u su t� u p t su v r � v rz � v u p u s | rq z v r ' �| n t su v r u r u s u t� q

l̂[0] �n v p p u &n q }q r sq p su } oq � t n � u r t n u p t su v r {| z � t } �z vn n q p � v r { t r s { � v � p q n~ t s u v r

(1) ) t�z |� {q l̂[k+1] � � t n su n {q l̂[k]

l ← l̂[k]�w � r � t� t uq � �q r pq } �� q {q p p u sq p s �pq � v r | rq p sn t 	s o � uq {q ~ u p u sq {q p u sq p �q s

• � rz � t �| q p u sq s � v rz t�z |� q Um(ls) + Uα(os, ls)� v | nz � tz | rq {q pz � t p pq p � v p p u �� q p

• � r p o� q z su v r rq � t z � t p pq ls �| uz vn n q p � v r { �� �q rq n � uq } u r u } t� q

l̂s = argmin
ls

(

Um(ls) + Uα(os, ls)
)

l̂[k+1] ← lxw �q s v| n q r (1) �| p �| � �� t n o t� u p t su v r { �| rz n u s &n q {qz v r~ q n �q rz q w 
 o r on t� q }q r s �

p u l̂[k+1]
s 6≈ l̂[k]s k ← k + 1 q s n q s v | n q r � � �
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