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A Background Model
Initialization Algorithm Based
on QR-Decomposition
اﻟﮕﻮرﯾﺘﻤﯽ ﺑﺮای اﺳﺘﺨﺮاج زﻣﯿﻨﻪ در ﯾﮏ
دﻧﺒﺎﻟﮥ وﯾﺪﯾﻮﺋﯽ از ﺗﺼﺎوﯾﺮﺑﺮاﺳﺎس ﺗﺠﺰﯾﻪ QR
اراﺋﻪ دﻫﻨﺪه :ﻣﺤﻤﻮد اﻣﯿﻦ ﻃﻮﺳﯽ

background model




Segmentation of the moving regions, from the static
part of a scene
scene, commonly named as background
background, is
one of the most fundamental tasks in computer
vision with a wide spectrum of applications from
compression
i to scene understanding.
d
di
Background subtraction is a widely used approach for
detecting moving objects in videos from static
cameras. The rationale in the approach is that of
detecting the moving objects from the difference
b
between
the
h current frame
f
and
d a reference
f
frame,
f
often called the “background image” or “background
model
model”

Stauffer Method:
Mixture of Gaussians


At the pixel level, background segmentation involves a binary
problem based on P(B|x)
( | ) ,,where x is the p
pixel
classification p
value at time t, and B represents the background class. With an
explicit representation of the temporal distribution P(x) as a
mixture of Gaussians:
K

K

k =1

k =1

P ( x) = ∑ P (Gk ) P ( x | Gk ) = ∑ ωk .g ( x; μ k ,σ k )

the posterior probability can be expressed in terms of the
mixture components P(Gk) and P(x|Gk) and a density estimate
P(B|Gk) as follows:
K

P(B | x) = ∑ P(B | Gk )P(Gk | x) =
k =1

∑

K

k =1

P( x | Gk )P(Gk )P(B | Gk )

∑

K

k =1

P( x | Gk )P(Gk )

Background
g
model
initialization


Background model initialization is a problem which
has received little attention in literatures
literatures. Often the
assumption is made that an initial model can be
obtained by using a short training sequence in
which no foreground objects are present.
However, in some situations, e.g., public areas, it is
difficult or impossible to control the area being
monitored. In such cases it may be necessary to train
the model using a sequence which contains
foreground objects.

The key Idea


Even, in a sequence of
frames in which the
scene is not empty at
any moment, each
small block of
background can be seen
in some frames. The
key idea of the
proposed method lies in
the identification of the
g
based on
background
these blocks

Rule Base Reduction


The key idea of using SVD in complexity reduction is
that the singular values can be applied to
decompose a given system and indicate the degree
of the significance of the decomposed parts.
Reduction is conceptually obtained by the truncation
of those parts which have weak or no contribution at
all to the output according to the assigned singular
values. This advantageous feature of SVD has been
used by many people for rule base reduction

QR decomposition
The QR decomposition of P is given by
M M is a permutation
PΠ=QR, where
h
Π∈RMxM
matrix, Q∈RNxM has orthonormal columns,
M M is upper triangular.
and
d R∈RMxM
l
The
h QR
decomposition is uniquely determined by the
permutation matrix Π, and
d many techniques
h
have been proposed to compute it. The
values
l
|R(kk)|
| (kk)| on the
h diagonal
d
l off R, called
ll d
the R values, are decreasing and they tend to
trackk the
h singular
i
l values
l
off P.
P

The Proposed Method


We consider the values of a particular pixel over
time as a “pixel
pixel process
process”, a time series of pixel
values as follows:
{ X ib,1 , X ib, 2 , L , X ib,t }

This is a series of intensity values X of a particular
pixel {{xi, yi} at bth block ((b=1,…,M),
p
, , ), at time t. We
construct matrix Ab for bth block as:
⎡ X 1b,1
⎢ b
X
A = ⎢ 2,1
⎢ M
⎢ b
⎢⎣ X N ,1

X 1b, 2
X 2b, 2
M
X Nb , 2

X 1b,t ⎤
⎥
L X 2b,t ⎥
M
M ⎥
⎥
L X Nb ,t ⎥⎦
L

Original Order


Each R-value of A is
related to one of the
columns of A. Since
the columns
containing only
background data are
almost similar, the Rvalues corresponding
to these columns will
be smaller than those
containing moving
objects.

QR-Decomposition Order

An Expriment

QR-Decomposition Order

Original Order
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