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Salient Object Extraction in Videos Using
Clustering Techniques

|.Yeswanthi, B.Doss

Abstract— With constant expanding volumes of video
information, programmed extraction of interest objects turned
out to be considerably more critical and challenging. It raises
real difficulties, such as controlling of drastic appearance,
gesture pattern, and pose versions, of foreground objects as
well as indiscriminate backgrounds. Here, we display a
co-segmentation structure to find and portion out regular
object areas over multiple frames and different recordings in a
joint style. We combine three sorts of signals, i.e., intra-frame
saliency, inter-frame consistency, and over video likeness into a
energy optimization framework that does not make restrictive
assumptions on foreground appearance and motions model,
and does not require objects to be obvious in all frames. We
also introduce a spatio-temporal scale-invariant feature
transform (SIFT) flow descriptor to integrate across-video
correspondence by combining SIFT-flow and optical flow. This
novel spatio-temporal SIFT flow produces reliable estimations
of common forefronts over the whole video information set.
Experimental results demonstrate that our technique outflanks
the existing methods.

Index Terms—Co-segmentation,
saliency, spatio-temporal SIFT Flow.

energy optimization,

. INTRODUCTION

With the speedier development of video information,
effective and programmed extraction of the interest object
from numerous recordings is entirely critical and
exceptionally difficult. Perhaps these objects of interest
appear distinctive in their appearance or movements. In
addition, frontal area appearance or movements from
different recordings are much diverse; while some appear
low contrast with backgrounds. These difficulties cause
extraordinary challenges on existing video segmentation
methods, [2], [4], [5], [6], [9], [19], which normally profit by
visual prompts, for example, movement or appearance.
Furthermore, these strategies depend on the assumption that
the movement or appearance of object is drastically different
from background. Additionally, the absence of considering
the joint data between recordings leads to unsatisfactory
performance. As opposed to past existing segmentation
strategies for a single video, video segmentation has been
proposed to obtain the common object from a set of related

Manuscript received Oct, 2016.

l.Yeswanthi, Department of Electronics and Communication
Engineering, JNTU College of Engineering, Anantapur, Andhra Pradesh,
9010804285.

B.Doss, Department of Electronics and Communication Engineering,
JNTU College of Engineering, Anantapur, Andhra Pradesh, 9985221365.

recordings. Video co-segmentation [11] uses visual
properties over multiple recordings to derive the object of
enthusiasm with the nonappearance of priori data about
recordings or forefronts. While existing methodologies make
very solid assumptions on the movement examples or
appearance of frontal area [11], [12], [15]. For instance, [11]
make presumptions that the frontal area objects from various
recordings have similar movement patterns and appearance
model which is distinct from the background. Existing
method by D.-J. Chen, H.-T. Chen, and L.-W. Chang [12].,
stress on motion cue of objects and similar appearance are
used for the segmentation procedure. Also, one general
restriction of these methodologies is that the arrangement of
recordings is thought to be similar or related for forefronts
and backgrounds, foundations. Another method by W.-C.
Chiu and M. Fritz [15] treat the task of video
co-segmentation as a multi-class marking issue, its grouping
comes about vigorously depend on the chroma and
movement highlights. Initially, both methodologies [12],
[15] misuse movement or appearance based prompts and
disregard the way that there are low contrast backgrounds
with common object. Second, in both methodologies, the
procedure of deriving common object does not adequately
investigate the correspondence of articles from various
recordings, which is vital for the undertaking of video
co-segmentation. These techniques just expect that the
objects are comparative in movement designs on the other
hand appearance, which is not appropriate for the scene that
incorporates objects with extensive varieties in appearance or
movement. Additionally, there are significant recordings
that incorporate some frames not containing the normal
object of the entire video arrangement. In some cases, the
forefront object moves out of camera or the exchanging
between video shots, this general reality is disregarded by
most past work in both video object segmentation and co-
segmentation strategies. The vast majority of strategies
accept that the closer view object shows up in each frame,
thus they can't perform well for this issue. This paper exhibits
a co-segmentation system for recognizing and fragmenting
common object from numerous, relevantly related recordings
without forcing above limitations. In our methodology, we
investigate the basic properties of video articles in three
levels: intra-outline saliency, between edge consistency and
over video correspondence. Taking into account these
properties, we present a spatio-temporal Filter flow
descriptor to catch the relationship between closer view
objects. We build up an article revelation vitality capacity
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using the spatio-temporal SIFT flow and inter-frame
consistency to find the basic items Contrasted with existing
video co-segmentation approaches, the proposed technique
offers taking after all the existing method commitments.

* This paper completely investigates the properties of frontal
area object in video: intra-frame saliency, inter frame
consistency and over video likeness. These essential prompts
are further figured into our video co-segmentation structure
as the improvement issues.

I11. OUR APPROACH

A. Overview

We will probably together section various recordings
containing a salient object in an unsupervised way. We
consider this undertaking as an item advancement process
comprises of object discovery, object refinement and object
segmentation executed in the general arrangement of
recordings. In this advancement procedure, we utilize a
spatio-temporal SIFT flow that incorporates optical stream,
which catches between edge movement, and traditional Filter
stream, which catches over recordings correspondence data.
Our calculation has three fundamental stages: object
discovery among various recordings, object refinement
between video sets, furthermore, object segmentation on
every video arrangement.

Object Discovery: Saliency and spatio- temporal flow are
utilized to gauge normal item locales in the whole video
dataset. In this stage, an underlying task of pixels has a place
with the article is performed.

Object Refinement: The objective is to refine the assessed

object areas created by earlier step. This item refinement
process is executed over a set of recordings.
Object Segmentation: Since the right estimation for item in
every video is accessible, we can display the presence of a
closer view and make division on every video grouping to get
more exact results.

B. Object Discovery

In this stage, our strategy investigates the video dataset
structure also; it relates the worldwide data with the
intra-outline data like saliency to find the normal item from
various recordings, even within the sight of some frames
without the regular article. Three principle properties of
focused article are useful for item disclosure: a) intra-frame
saliency-the pixels of frontal area ought to be generally not at
all like other pixels inside a frame; b) inter frame
consistency-the pixels of frontal area ought to be more
reliable inside a video; c) across video similarity—the pixels
of frontal area ought to be more like different pixels between
various recordings (with conceivable changes in shading,
size and position).We propose another spatio-temporal SIFT
flow calculation that incorporates saliency, SIFT flow and
optical flow to investigate the correspondences between
various recordings. Consequently, an article revelation
vitality capacity is then intended to successfully surmise the
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regular articles without the requirements that the item should
exist in every edge. A review of our calculation appears in
Fig. 1. Saliency of a pixel reflects how striking the pixel is, to
be specific, the level of its uniqueness inside the picture.
There are a few techniques in PC vision that focus on this
subject. We utilize Saliency detection [14] via absorbing
Marchov Chain yet whatever other saliency techniques [13]
can be fused. Let V = {Vy, V,, ..., V } be an arrangement of
N info recordings. F, = {fr A , .. E, .}isaset of
edges have a place with video ¥,. We process a standardized
saliency map M., for edge £ . In view of intra-edge saliency
property, the bigger estimation of M% (x), the more probable
that the pixel x = (X, y) has a place with article. At that point
we manufacture a saliency term 4% (x) to characterize the
expense of marking pixel x for closer view (I} (x) = 1) or
foundation (I} (x) = 0):

4,00 = exp — {0 GO} 1,00 + exp — 0, {1- GI) -
a - ()
(1)

Optical flow [3] is spoken to as a 2D vector, which mirrors
the movement data of pixel x in light of the shading
consistency supposition between back to back edges. Optical
flow calculations can be utilized to evaluate the between
frame movement at every pixel in a video arrangement. Let
v; signify the stream field between edge ' and F'**. Here, a
pixel x and its movement repaid pixel x + w (x) are
comparable between two sequential frames £ and F**,
which speaks to the between edge consistency property. In
any case, correspondences between item pixels in various
recordings couldn't be processed by the optical stream since
areas compared to the same article in various recordings
changes in shading, shape and position, which clashes with
the essential assumption of optical flow. As an option, SIFT
flow [7], [8] can be utilized to manufacture a thick
correspondence map crosswise over various scenes and item
appearances. Filter stream is appeared to suit varieties. We
consolidate the optical flow and neighborhood saliency into a
better spatio-temporal SIFT flow than fabricate thick
correspondences between pixels in various videos. Through
spatio-temporal SIFT flow, dependable correspondences

t . vil) between the pixels of frame Fiand Fi*t

from various recordings are built up. As such, pixel x of edge
F} is connected with the pixel x+w, - (x) of edge £t . These

correspondences demonstrate whether pixels have a place
with the normal article (not withstanding when it might be
extremely striking inside its edge). We build up
correspondences between a part of the pixels with high
saliency estimations of one edge and the pixels from the edge
of the other video. We select the pixels R} = {x|M5 (x)> 1} to
investigate their correspondences. In tests, we altered T = 0.4.
This technique improves matching exactness by lessening
the aggravation of those un-remarkable pixels which are near
foundation, and it empowers our strategy to evacuate some
striking pixels that don't have a place with regular object.

0o
W= (u

2340

All Rights Reserved © 2012 IJARECE



ISSN: 2278 — 909X

International Journal of Advanced Research in Electronics and Communication Engineering (IJARECE)

Saliency Mask

Volume 5, Issue 10, October 2016

3
f 1

>

o

spatio-temporal SIFT "““;'

g

serene CLTTTIIN

ECLTTE) anae

Let s; and 5:. be two SIFT fields of edge £ and Fr:
individually that we need to coordinate. The terms s+% and
srl!,+i allude to the SIFT fields of edge and E'** and

Fri-”respectively. The sequential frame for £:, and N is the

spatial 8-neighborhoods of a pixel. Given the arrangement of
striking pixels Ry, the vital capacity for spatio-temporal
SIFT flow is characterized as :

E = Es + a1Eos + 02Episp + 0t3Esmooth + 04Esal

)

Where the vital capacity contains the SIFT based information
term

i i fi
shix) — s, (xw )

ES (“:'lr') = EJ:‘ER-:.:! | (3)

The optical stream remunerated SIFT based information
term

S,I.:!+LI:X] 1 15}5 I:X] _ 5:,:!'+1{m1-‘:![n' +

r
i )
By (I-'err) _Exsﬂ,‘! |

vi v )|

(4)
Uprooting term
Episp Wan') = Zegl {ltnm' GOI + I I} ©)
The saliency term
Byt (W) = Tpent (1 — MY Gowlls ) + (1 -
M Gl () + v Gowine ()

(6)

Satlieney Mask

v |
spatio-temparal SIFT Nlow q
J B

Fig 1. Review of our article discovery step. (a) Four recordings where feathered creature is the regular item. There are five frames between frame f  and frame f 1.
(b) Saliency data and spatio-temporal SIFT flow are presented into this progression to get the normal item in video set. (c) Output of the article disclosure step is a
coarse estimation for the regular item districts in each outline in view of the object revelation energy optimization.
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The shorthand documentation for SIFT coordinated pixels is
utilized

il 6 =x + wiy () %

The information terms Es and Egs represent anomalies in
SIFT matching. The removal term Ep;s, model
discontinuities of the pixel relocation field.

X+ wl (X)

xw:-‘n (x)+ "‘-'(XW::-- (x3)

xwh (%)

Fig. 2. Outline of the information term ((3) and (4)) in the proposed
spatio-temporal SIFT flow vitality.

The smoothness term Esmoom Utilizes one standard to
guarantee the smoothness of field with the limit d. This
saliency imperative supports coordinating the frontal area
pixelsin edge E! (E'**) pixels that have high saliency values

in X (B *Y). Optical stream data are further presented in
information term (4). That is to say, if the SIFT descriptors of

pixel x and xw, - (x) have been coordinated by the
information term in (3), the SIFT descriptors of pixels
x+ui(x) and xw (x)+L (v’ - (x)) on the optical stream
bearing ought to likewise be coordinated by the information

term in (4). Fig. 1 demonstrates a sign for the information
term ((3) and (4)) in the spatio-transient SIFT flow. Note that
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our calculation tries to coordinate a part of pixels
(demonstrated by R.) rather than every one of the pixels
inside its frame as opposed to what the first SIFT flow [7]
goes for. Conviction proliferation [7], [18] calculations are
connected to advance above vitality capacity. Instead of
utilizing all the frames, it is conceivable to test just a couple
of agent edges or test at a low edge rate from video to perform
the item revelation process .We select frame f, = {fi-, fi ,
..., f¥, ...} each other five or ten frames from video V, to
perform an object discovery process. For the k-th outline
L . fif of each video we figure their
spatio-transient SIFT stream to catch their correspondence
step. Next, we figure the separation of the point x of edge £~
from its relating purposes of different frames ( fEy={

FE s f L FRL L s wewns fif 3 in SIFT highlight:

N 1
sn (0 = g T )

|5 G — 5% x + w6 |
®)

Standardizing this term with qualities in [0, 1], where the
small qualities show more noteworthy chance having a place
with regular item since the small separations to relating
points. Similar to the saliency term, we manufacture a
coordinating term _ug(x) to characterize the expense of

naming pixel x for frontal area (I¥ (x) = 1) or foundation
(Ia(x) = 0):

pi=ep — {si (0} () + exp — {1 — si ()} -
a - 15 e
©)

For edge £ , we utilize the above saliency and coordinating
terms to manufacture an article revelation vitality capacity
as:

en (30 = e AR (x) + 220 (%) + V(%) (10)

Where the smooth term FE (x) for frame £ is
communicated as:

ViGy) = BepensllCFG — R IF () — L) (12)

Where ¢} (x) demonstrates the shading estimation of pixel x
in £% , spatial pixel neighborhood Ns comprises of eight
spatially neighboring pixels within one frame. Effective
object discovery from various recordings even with some
frames not containing the regular item. The principal line
indicates two related video arrangements where the basic
article plane does not show up in each edge. The item like
territory of every edge assessed through equation (9) is
exhibited in the second column. The base column
demonstrates more exact item disclosure results through
equation (12) with further using the between edge
consistence property. Those frames with the proportion k <
0.2 are considered not to contain the normal item, which are
set apart in the red rectangles. There are numerous
recordings that incorporate frames that don't contain the
basic item.
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Our strategy successfully handles this trouble. One instinct is
that the frames that don't contain the common object are not
steady with the edges that contain the item. Along these
lines, we advance influence the between frame consistency
property. In view of (9), we get object-like regions and
foundation zones for every edge. Assume outline f-*
contains the normal closer view while £F  does not. Their
assessed object-like zone ought to appear as something else.
We utilize Gaussian blend models (GMM) to describe the
regular item appearance. For frame £~ , the GMMs for
article like zone and foundation are characterized as
{r:.'ﬂfﬂf::_r-u_i GMM -1 3, respectively.

We acquaint an item consistence term with measure the
consistency of evaluated items in video as indicated by the
appearance model of article. For edge fF , this article
consistence term is characterized as:

Cal) = exp- (pd (0} 1) +exp — {1 — (0} - (1 —
15 ()
(12)

Where #F (x) signifies the likelihood of pixel x for
foreground, which is acquired from {GM M}fp—u_i GMM g1 }

of earlier edge £+ .

Then we include this article consistence term into our item
revelation vitality capacity:

En (%) = g1y (£) + E2un () + V7 (%) (13)
We set parameter €; =€ , =€ 3 = 50 for all the test recordings
in our analyses. Since five or ten frames between frame fX—*
and f£F, the assessed GMM for edge f£*~* is useful for
recognizing whether the frame £ contains the salient
object. We use T,¥ to mean the article like territory in frame
£X and the quantity of pixels having a place with the article
like range T,¥ is communicated as | T;%|. We consider whether
outline £ contains the normal article on the off chance that
the proportion  kX=|T.X)/|T#-% is moderately huge (kf >
0.2) and reason that the closer view object of edge EF is not
changed. Alternately, in the event that this proportion is
little, we expect the articles between frames £F~* and EF are
not steady. For this situation, outline £ is considered to not
contain the regular article and we set T,*= @. The GMM of
the edge f£F is set as:

Gh M::;‘-u = GMM }‘.}-1
GM ,nf;’.;: = Gb Mj;-u-i

In along these lines, the GMM for basic item is kept reliable
over the entire video grouping by overlooking the 'noise'
frames. The frames that are identified to not contain the
articles in item revelation step will be not taken into
consideration in the next refinement process.

C.Object Refinement

In the past step, we got a coarse estimation for the common
item in the dataset. In this, we try to get a more exact
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estimation for closer view object in each video. Our instinct is
to evacuate the pixels that are like foundation in view of the
estimation result. Nevertheless, this likewise requires
figuring out what frontal area would resemble. To remove
through foundation pixels we partition the a object like area
into sub-districts in depending upon their variations. We use
spatio-temporal SIFT flow for this purpose. Fig. 3 represents
the system of the object refinement step. Initial, a couple of
recordings (¥, , ¥, ) is haphazardly chosen from the dataset.
Their spatio-temporal SIFT flow between frames £ and £
is built. As appeared in Fig. 3(c), discontinuities of
spatio-temporal SIFT flow field mirror the variety of item
structure (however not shading variety) yet strong to protest
points of interest. This property of spatio-temporal SIFT flow

Volume 5, Issue 10, October 2016

field is critical. Through the calculation of the discontinuities
of spatio-temporal SIFT flow field, we separate the item like
area into a couple of areas relying upon the structure variety.
This empowers us to appraise all aspects of the object like
area whether has a place with frontal area, utilizing GMMs.
Properties of stream field limits uncover the physical
prompts of the article as researched in past [10],[16] . A
calculation is

exhibited to identify the movement limit and figure out
which pixels live inside the moving item is introduced. This
strategy confronts trouble when the frontal area movement
examples are not particular. In addition, it partitions the
frame just into two sections, while we need to separate the
item like zone into different districts in light of the structure
variations.

Object refinement for k-th frame

® -

Y update G =y
N — = [OMM for g

Visualization of
Object-like area — spatio-temporal

Over-segmentation
on spatio-temporal
SIFT fow field

R
I
v

More correct
object

| SIFT flow field

-

¢

7 -

|
v

GMM for fh
n'

L

Fig. 3. Diagram of our article refinement stage on frame f  and frame f «.1. (a) After article discovery step, a couple of recordings is arbitrarily chosen to perform
object refinement. (b) Object-like region is gotten after the article disclosure step. (c) Visualization of spatio-temporal SIFT flow field. The discontinuities of
spatio-temporal SIFT flow field uncover the variety of article structure. (d) Result of over-segmentation on spatio-temporal SIFT flow field. () A more precise object
apportioning is acquired by evacuating the pixels that are like foundation. (f) GMM for k™ edge is redesigned in view of the overhauled estimation in (e).

Based on the representation of spatio-temporal SIFT flow
field utilizing [1], various over-segmentation strategies can
be presented and the item like territory can be effectively
divided into areas as appeared in Fig. 3(d). Every pixel
indicates a stream vector where the position and size are
expressed by the color and saturation of the pixel, separately.
For every locale t of item like zone T, , we construct the
GMM] for foundation T,¥ and the GMME for the remaining
region (object) T\ t. The probability p¥ (x;) of pixels x € t
for the frontal area is assessed utilizing {r.T!IrI’IH'{r GMM? .
We contrast the surface of locale t and the foundation and
object-like zone utilizing the neighborhood double example
(LBP) features, which is utilized for portraying the nearby
spatial structure of a picture. To demonstrate the surface of
forefront and foundation in frame £, two standardized
histograms (H; and HZ') are assessed in LBP space. For
locale t, the pixels having a place with the item like zone T\t
are utilized for figuring the LBP histogram H; while the
pixels having a place with the foundation zone T,F are
inspected for framing HZ . Consequently the probability 1%
(x¢ ) of pixels x; € t for frontal area is evaluated through these
two LBP histogr?ms as takes after:

) = it

Hi [x]+ H{[x]

Where H;r (X) (with worth in [0, 1]) shows the quality of
histogram Hj at pixel x, .We join pZ (x) and 1% (x,) as takes
after:

on () = B.pye) + (1 — B)IE (=)
1

Where the term o5 (x,) signifies the likelihood of the pixel x;
for closer view as indicated by both appearance and
composition models. In the event that % (x,) < 0.5, pixel X,
will be arranged into the foundation. There is no compelling
reason to consider all of districts t €T,*.If the zone of area t is
too huge or too little, we will disregard these areas. These
requirements will consider fewer locales and improve the
proficiency of our item refinement. In our analyses, the
region with [t)/|T¥ | > 0.5 or [t)/|T | < .05 will be specifically
grouped into the foreground. After outlining 7% has been
refined, we redesign {r:.'ﬂrmrf;f;c ,LTMM;E} (Fig. 3(f)) to give

direction to the taking process done after discovery step. As
appeared in Fig. 3, this item refinement procedure is
executed crosswise over video sets and more right estimation
for the frontal area article is accomplished.

0<B<

D.Object Segmentation

Once the right estimations for frontal area of every video is
acquired, a graph cut based strategy is utilized to get
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per-pixel division results. Review our meaning of £, = { fii ,
7o ﬁ." ,....} is that we choose outline f, each other five or
ten frames from video V,. After the object refinement
process, we get more right estimation for common object and
overhaul the appearance model of the article and foundation
{r_TMM;’_'EC GMM i3, for frame £, which can be utilized to

lead the division in the next five or ten frames of £ . For
frame !, we get the probability of pixel x for forefront as
#E(x) utilizing our appearance models evaluated by its
transiently closest frame of f,. For video V,, we upgrade the
marking {I} ; for all pixels to get the last division results
through an article division function. This article division
function F,(x) based on spatio-temporal diagram by
interfacing outlines transiently can be characterized as takes
after:

‘Fﬂ{x:] = EL{E}{H:"{X:] +yl ExyENs"‘":;! 3 Y:] +
':l"z Ex_j.rENs ﬂjﬂl {XJF]}
(14)

Where the set Ns contains all the 8-neighbors inside one
frame and the set Nt contains the retrogressive nine
neighbors in sets of nearby frames. The parameters vy are the
positive coefficient for adjusting the relative impact between
different terms. The unary term !, characterizes the expense
of naming pixel x with closer view and foundation as
indicated by our appearance model:

wh) =ep —(plEHLLE +ep -1 -pl(}- (1 -

L ()
(15)

hput Sequonce

Fig. 4: Input sequence in a video

In view of this compelling derivation for a closer view, we
assemble the predictable frontal area appearance models over
the entire video succession. This methodology makes our
technique sufficiently effective for distinguishing the frames
without object. As appeared in Fig. 5, our technique has
clearly acquired the better co-segmentation results with more
spatio-transient consistency than the outcomes of existing
strategies.

IV. CONCLUSION

This paper introduced a video co-segmentation strategy
that finds the common item over a whole video dataset, also
portions out the items from the complex backgrounds.
Saliency, movement prompts and SIFT flow are incorporated
into spatio-transient SIFT flow to investigate the connections
between forefront objects. Besides, this paper defines the
video co-segmentation issue as an article streamlining
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where g (x) signifies the likelihood of pixel x for forefront
as we specified some time recently. The pair wise terms 7,
and 14  support spatial and temporal smoothness,
separately. These two terms support allocating the same
name to neighboring pixels that have comparative shading:
VhGey) = Txyens 1626 — il 1) — L)l (26)

WG y) = Tepens €L G — €52l - 11560 — 152 ()l
17)

We utilize paired diagram slices [17] to get the ideal
arrangement, and therefore get the last division results. The
last marking {I% }; for all pixels in all frames represents a
segmentation of the video Vn.

I1l. EXPERIMENTAL RESULTS

The motivation behind this work is to consequently
co-segmenting the basic articles from related recordings with
substantial frontal area/foundation movement examples or
appearance varieties, even when some frames don't contain
the common object. We have applied a video which we have
taken from YouTube and taken some frames from that video.
Fig. 4 shows the input sequence. Our method output is
presented in Fig. 5 where we have extracted the object from
video accurately. Not the same as past co-division
techniques, our calculation stresses on the item revelation by
joining more discriminative visual signals like SIFT and
profoundly investigating the correspondences between
forefront objects inside and across video recordings.

Fig. 5:0ur Result

process, which logically refines the estimation for article in
three stages: object discovery, object refinement and object
segmentation. Both the quantitative and subjective
exploratory results have demonstrated that the proposed
calculation makes more solid and exact video
co-segmentation execution than the previous methods. Not at
all like past work, our process which included
Spatio-temporal SIFT flow should be powerful to frontal area
varieties in appearance on the other hand gesture designs,
which amplifies the relevance of our co-segmentation
technique.
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