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Abstract

This paper is concerned with the determinationheftraveling speed of a moving object of a vidép bhsed ot
subsequent objedetection techniques. After preprocessing of thgimmal image sequence, which is sampled fi
the video camera, the target moving object is detkwith the improved algorithm in which the movinbject
region can be extracted completely through se processing of background extraction and NormaliZzds
Segmentation. Among the multiple moving objectstlué video, the target object has been detecteddbas
particular criteria of region that it occupies. Ththe results of these processing canused to determine tt
traveling speed of the target moving object fromarges of its coordinate position from the videarfes. Amonc
the different video file format, Audio Video Intedved (AVI) format has been used to examine ouem x@nts
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I ntroduction

To determinate the traveling speed of a sele
moving object of a video clip, one have to proc
video clips to get all the frames and also proadk
the images getting from video clip to extract
object region in each frame in a systematic waye
initial focus of research efforts in this field was
the development of object detection method
detecting the object with certain coordinate posi
in an image. There are so many techniques for b
detection, but no one is efficient for alnd of object
as well as, all the object detection techniquesoit
efficient for the same object in the real world][180
still now it has not a final stage that may stop
works in that field. In this paper it is describéht
Background Extraction and Normalized Cut
Segmentation for detect a moving object
determination the traveling speed of that objecinf
a given suitable video sequence. The advantag
these techniques are simplicity, fault toleranasd
efficient for a customized movingbject [10]. The
key idea of Background Extraction is to extract
static background from the foreground contair

some movable image objects that are to be dete

After this, the Normalized Cuts Segmentation wc
as the objects in the image arffatentiated as regio
and finally the centered location of each regiol
find out for identifying that object. Finally tt
traveling speed of that moving object is determi

by calculating the changes its coordinate positio
each frame in the videsequence

Proposed Speed Deter mination Process

First, The proposed speed determination system
moving object shown in Fig. 1 consists of proces:
the video clip, after getting all frame of the gl
each frame of the video is processed and firt the
coordinate position of each object of the frame
finally determinate the speed of target object fiits
shifting position . Brief details of each componard
described in the following sectiol

Taking Input video sequence
containing moving objects

:> the all frames

Process the video sequence to get

i

Detect the target moving object and

Find out the coordinate position of moving objects from the

<: background scene

Process each frame to detect all the

the object

Determinate the traveling speed of
object in each adjacent pair of
frames

—>

Now the average traveling speed is
the required speed

Fig. 1Schematic diagram of the proposspeed
determination of moving obje
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Video clip from the video camera is taken and
process it as needed to convert AVI format and get
all the frames of that video clip which are inpdtte

the next phase of this work.

Detection of All Moving Objects

Detection of all moving objects is combined regiit
the procedure Background Extraction and
Normalized Cuts Segmentation which is the most
important part of this work and is given bellow:
Background Extraction:

Define abbreviations and acronyms the first timegyth
are Background extraction is the process of
distinguishing novel (foreground) from non-novel
(background) elements in a scene from a video
sequence [3]. Movement detection would be
sufficient to different application. But we can
nonetheless specify two characteristics that weldvou
like to find in any algorithm: real time processiagd
real environment performance.

In this paper, we have used a simple model for
extracting background from each frame in the video
sequence with respect to a reference image that is
given just later.

For detecting object in Speed analysis can beadew
as three different problems [3].

* The first is the case when the camera is moving
and the objects in the world are stationary. Irs thi
case, the extraction of camera motion is a chaleng

* In the second case, the camera is stationary, and
objects in the world are moving.

* |t is the combination of the two, where both the
camera and some objects in the world are moving.
As, in our work the camera is stationary, so second
case is applicable to this point. Different algwmit is
usually applied in the second case. In this case,
difference algorithm can be divided into two types:
one is difference between continuous images; the
other is difference between current image and
background images. For difference between current
image and background image, suppose that the gray
value of current image at position (x, y) is f ¢¥, the
gray value of background image at position (X,sy) i
b(x, y), the difference between images can be evritt
as [10]:

d(x,y)= f(x,y)-b(x,y)ee . ... ... (@)

For difference between continuous images, suppose
that the gray value of image at position (X, Vimie t

is f (x, Yy, t), the gray value of image at position y)

at time t+1 is f(x, y, t+1), the difference between
images can be written as:

d(xy) = f (% Y,t+D)=bO, Y, t)eeeeeen.... (2)
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Reference | mage:

Maximum algorithms for speed detection using
background extraction proposed a reference image is
need to compare the current image in each frame to
detect all the moving objects in the video
sequence[10]. In our experiments, in this point of
view we have used the still image as the reference
image getting from the stationary camera just a few
ago of taking the video sequence for the moving
objects. This is the most general solution andirequ
the least amount of computations. For most
applications however, the reference image may be
updated as the scene might change.

BTy v »
Image with moving
objects

Reference

Imane Resultant Image of

background extraction

Fig 2: Background Extraction

Normalized Cuts Segmentation:

Normalized Cuts for image segmentation problem is
based on Graph Theory[9] .The objective of graph
based segmentation is to partition an image into
regions. When a moving object is segmented, a
region of pixels assigned to the object is avadlabl
This region can be tracked using approaches like
cross-correlation. The location of the region ie th
next frame is to be determined. A moving object
usually corresponds to one or several tracked nsgio
Combination of several regions to one object isithe
performed at a higher level of abstraction. This
technique treats an image pixel as a node of graph,
and considers segmentation as a graph partitioning
problem. The Normalized Cuts measures both the
total dissimilarity between the different groups as
well as the total similarity within the groups.
Amazingly, the optimal solution of splitting poinits
easily computed by solving a generalized eigenevalu
problem. A graph G = (V,E) can be partitioned into
two disjoint sets A, B. The degree of dissimibarit
between these two pieces can be computed as

(A,B)= > w(u,v).. (3)

ull A,vO B
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Figure 3: A case where minimum cut gives a badtjmart

Shi an Malik proposed a new measure o0
disassociation, the normalized cut (Ncut)[9]:

cut(A,B)
assoc (A,V)

cut (A, B)

Ncut (A, B) = 2s50¢ (BLV)

Whereassoc * 70 = 2 weager WlH.D

is the total connection from nodes in A to all ne®de
the graph andiassoc (A, V) is similarly defined.

Let d(i) =>; w(i,j) be the total connection from the
node i to all other nodes. Let D be an NxN diagonal
matrix with d on its diagonal, W be an N x N
symmetric matrix with

W(, j) = w(, j). Then it turns out that we can
minimize Ncut(A,B) by

y' (D -W)y
y' Dy
If y is relaxed to take real values, the above dqoa

can be minimized by solving the generalized eigen
value system,

(D-W)y=ADy.........

 INEPELE

Fig. 4 shows the result of segmentation of a cioh@ge using
Normalized cut

min Ncut (A, B) = min
A,B y

Detection of the Target Object And Find Its
Position

To identify a single object as target object withaD
coordinate position from multiple object in each
frame from a video sequence, our algorithm always
detect the object that is occupied the maximum
region. So, when we will take the video sequence fo
speed determination of the target object, we will
focus on the target object as much as possiblehbat
object will occupy maximum region compared to the
other moving object. And of course the camera is to
be static. To identify the position of the targéjext

in each frame of input video sequence the centered

http: // www.ijesrt.com

ISSN: 2277-9655

point of the total region that is occupied by tligect
have been considered as reference point.

Improved Image
with multiple
objects

Improved Image
with target object

Improved Image with
indicating centered location
of Object

Fig 5: Target object detection

In the similar way, the reference point of targeject
in each frame of the video is find out and stohesé
positions. Finally from these positions, the movame
of target object is measured and the traveling e
calculated according to the speed calculation
procedure.
Procedurefor object detection
1 for i=0 to (totalFrame-1) do

a. Read frame]i],

b. take the reference image, rimg,

c. Update frame[i] using Extract background

by rimg and Ncuts,
d. process frame[i] as follows :
i. Determine the connected components.
1.Run-length encodes the input image.
2.Scan the runs, assigning preliminary
labels and recording label
equivalences in a local equivalence
table.

3.Resolve the equivalence classes.
Relabel the runs based on the
resolved equivalence classes.

ii. Compute the area of each component.

iii. Remove small objects bellow a
threshold.
e. Create morphological structuring element,
i.e.; Assign the structuring element as
follows:

oor oo
o r P P O
[ S S
or Rk roO
»r or oo

f. Close the binary image by the structuring
element.

Measure image regions

Find the maximum region

s L
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i. ldentify the centered location (x, y) of that
region.

j-  Return x-coordinate value and y-coordinate
value.

k. End.

V. DETERMINATION OF THE TRAVELING
SPEEDOFA SELECTEDMOVING OBJECT

Several methods for speed determination of some
customized moving object from video sequence have
developed to date. All of the methods required to
detect the image object due to the positional shift
each frame in the given video clip. In our work our
proposed method is quite simple and efficient to
determinate the traveling speed of the moving dbjec
from video sequence. In this method, firstly, weade
to detect the target object that moves from initial
frame to the last frame in the given video clipt thas
already been discussed above.

A sample traveling path of a target object and its
coordinate position is shown bellow:

—_— XWale

® Obiject Pasition of
several frames

= Traveling path of
obiect moivement

Figure 6: Sample traveling path of a moving object

Our algorithm will work for traveling of object in
case of straight line path as well as curvaturén pat
approximately. The speed of a moving object is
defined as the total amount of distance travelimg i
unit time.

V(a). Mathematical evaluation for traveling speed
determination
Let, f,f,,..n +foa t,are the n frangetting from

the processed input video sequence, Then we process
the each images with background extraction and
Normalized Cut segmentation technique to detect the
moving object that change their own coordinate
position in each frame and find out the target obje
according to their region that it occupies. If thitial
po%g of the tayget object in first frame fo
at tim , the next shifted pasitin the
Second frange,y,) is at time hentthe
speed Hetween two points’is given by

So = V(% = X)* + (Vo — ¥2)?) 1 At
Wh

ere, At tO
In that way, the next speed between the p%tyl)

(7)
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and (XZ’yZ) is given by

S, = (X = X,)2 + (Y, = ¥,)2) Aty ... ... (8)
Where, At =t, -t
In the similar Wa)SZ, ST 'y Spos are

calculated.
Now the average speed is the final speed of thyetar
object and is given by:

S=G+G v £S)/0-)----©

The value of S is the required speed of the target
object in pixel per unit time. The real speed rdfi
out by comparing the pixel with the distance frdma t
left to right point of the scene of a video franmmel at

is predefined for a specific camera (as the camera
stationary). The real distance capture by camera
(widely) is taken either from camera parameter or
manually.

Procedure for speed deter mination of a selected

moving obj ect

1. Load the input video file containing moving
objects.

2. Process the file to get the required information
about the video file

Find the number of frameN,: of the video

Find the frame ratdR- of the video.
5. Calculate the total duration of the video as:
T-N./R
At =T/Ng -
6. Determinate the displacemdntof the object

between the i-th frame and (i+1) -th frame using
the Object detection procedure.

7. Calculate the spee® between the framesF,
andF,; asS =D, /At

8. Repeat step 6 to 7 for i= 0 tiNp — 2,

determlnatefl all the speed between the frames \
9. Calculate the average value of speed as

second and unit time

SzSJ”(S)/ NF -1
10. S, = TotaIDimapteredl.?x)CarrHalnMeer(widely) XS
Total Pixel(Widely)
11. S;,, is the real speed (meter/ second) of the

moving object.
12. End.
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Result and Discussions

Firstly, here a sample video clip (first and lastniie)
which contains a moving object (Ambulance) is
shown:

Fig 7: The initial and final stage of a sampleeactlip
with movina obiect indication with the circ

Several frames of the sample video
(ambulance3.AVI) are given bellow and the
coordinate positions of the moving target obje& ar
also mentioned with improved frames:

Frame No: 1, Frame No: 7, Frame No: Frame No:
Object Object position 13,0bject 20,0bject
(132, 93) position (112,93)  Position (89,95)

Several frame of input video

Finally, according to the speed calculation procedu
the traveling speed of the moving object of the
sample video (ambulance3.avi) is 9.55402 meters per
second.

Conclusion

In this paper, an attempt has been made to deweelop
virtual system for determination the traveling spee
of a selectable moving object of a suitable vidip c
using subsequent object detection technique based o
background extraction and Normalized Cuts
Segmentation near to the real time. Background
extraction and the Normalized Cuts Segmentation
techniques are relevant to detect multiple moving
object to determinate the traveling speed of target
moving object of a video clip. As we know that
object detection technique is not completely effiti

for all kinds of objects which is available predgnt
all over the world, so this work demonstrated some
gateway to overcome those limitations. After aik; f
the test bench for this work, the traveling spetd o
selected moving object of a suitable video clip has
been determined at a satisfactory level. In this
research, the primary works are the video procgssin
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as well as image processing for the detection of
moving object within the video clip, but it focuses

the detection of multiple objects from images ie th
video sequences and detecting the target objeetlbas
on region that it occupies to determine the trangli
speed of the moving object.
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