c(u,v)

S (u,v)

51}

/1

~

o0 ™

x, , X(v)

v

0(X)

Odata (X )

?y

l//v,w
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LIST OF SYMBOLS

Capacity of edge (u,v)

Value of flow f from vertex wu to vertex v or in other words, flow through edge

(u,v)
Source of the network flow
Sink of the network flow

Partition of the set V' of vertices of network flow in to two disjoint sets S and 7,
where S contains source and 7 contains sink and ST =V

Value of the flow f, which is defined as | f | = Z f(s,v), i.e. sum of flows of all

velV

edges connected with the source

Cost associated with the edge e.
The residual network of G=(V,E) induced by the flow £, i.e, G, =(V,E )

1. The set of all vertices in a graph G.
2. The set of all pixels of given image
The set of all edges of graph G

The set of all possible labels {07:0,-.-,0,} of image pixels

A labeling of the image is a function X : V" —>Q
The label assigned to pixel v by the labeling X:V—->Q

Value assigned to a labeling X by objective function O, where objective function O
is defined as O(X) = Z o,(x,)+ Z W (X,5X,)

velV {V,W}EN

Data component of objective function O, typically defined as

Odata (X) = z 2 (Xv)

velV

Function from X(v) = {xv | x, € Q} to the set of real numbers which measures how

unsuitable is label x, for pixel v with reference to data constraint

Neighbor relation function y/, ,,(x,,x,,) allot penalty to assignment of pair of pixels
x, and x, to the pair of neighboring pixels v and w. It fosters the neighboring pixels

v and w to have same or similar labels. v,  (x,,x,)can be defined in numerous



N

v

N

P(X/X)
e’

v

n
V1V,

Xc

argmax
XeF

U

I(x,,x,

puv

g,
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different ways. One way to define it is |xv - xw|

The set of all neighbors of pixel v

The set of all neighboring vertices/pixels of the graph/image.
Conditional probability of X given X~

Terminal edge connecting vertex v to o,

Non-terminal edge connecting pair of vertices v, and v,

Labeling corresponding to cut C

Value of X eF, for which the value of the function under consideration is
maximized.

Empty set (also denoted by ¢ )

A component function of y, ,,(x,,x,,) (in case of segment-wise constant structure)

0, if|xv —xw| =0

o, where
1, otherwise

which is defined as I(x,,x,)= {

l//v,w(xv’xw) =G, [(xv,xw)

penalty imposed by the objective function O to X for assigning different binary
values X and X to the neighboring pixels u and v. It is defined by

puv :|Xu _Xv

Grey value of pixel veV
Binary label representing text

Binary label representing background.

The class of all objective functions that can be represented as sum of terms involving
clique of size at most two. Objective function members O of this class are expressed

as O (¥, Vyseenet >yn)=20i(yi)+ Z Olfi(yi’y.i)
=1

I<i<j<n

The class of all objective functions that can be represented as sum of terms involving
clique of size at most three. Objective function members O of this class are
expressed as



(n,m)

0(y17y2’ """ ’yn):iOi(yi)-i- z Oij(yi’yj)-l_ z Oijk(yi’yj’yk)
i=1

I<i<j<n I<i<j<k<n
Component objective function assigning value O;(y;)to y;,

The set of all objective functions of variables y,....,V, of range of size two

Real-valued function defined on 0 R defined as
0(0)="D. 7. Vs v)O(M, ¥3sn ¥y 1, YO €O

viela,p)

1<i<n

Real valued function defined on the set of all possible configurations of n variables
and is defined as

_l,lf(nz,z) =1

. for configuration  y{,5,....,y, with
1, otherwise

7(y{,y§,....,y;)={

n
Zyl.’ =n1a+n2,8(nl,n2 EZ+)
i=1

Greatest common divisor of n and m. If (n,m) = 1, then n and m are called relatively
prime.

projlO(y; = ¥ seees i = )] Projection of O on y; = ¥, ¥5 = ¥, ey v, = ¥, defined

8|Page

as, projlO(n =y, .3, =¥ s vy = Vi 1= 0(y{,----,yk',yn_kw---yn),

! ’
where V| ,...., Y, € {a, ﬂ} are some fixed values.



