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Abstract: In this study, we propose a new tracking method that uses Three Temporal Difference (TTD) and the
Mean Algorithm (MA) to approach the tracking of an object. TTD method is used for continuous image subtraction
while the MA method is used for the extraction of Background image. The proposed method was compared with
different methods used in the field; the comparison clearly shows that the method is reliable, quickly and precise.
This method has the advantage that it is fast and successfully tracks the objects and extract background image, also
no shadow and noise was associated with the application of the method. Experimental work shows that our method

is improved relatively to the other widely used techniques.
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INTRODUCTION

Extracting the background from a video sequence
is an open problem with very practical applications
ranging from camera surveillance systems to human-
computer interactions (Bazzani ef al., 2009; Yang et al.,
1998). Intelligent Transportation System can be defined
as means of transport realize the modernization of
Technology Traffic Management Information, such as
information technology, data and communication
technology, automatic control technology, computer
Processing (Hernandez et al., 2002); With the fast
development of video technology, detecting moving
objects from image sequences is a crucial step in
Intelligent Transportation System. The efficiency and
accuracy of continuous image processing depend on the
results of moving objects detecting (Meijin et al.,
2009). Background extraction is a crucial step in many
automatic video applications (Barnich and Van
Droogenbroeck, 2009). These new methods allow
researchers to begin modeling real world processes
under varying conditions (Stauffer and Grimson, 1999).
Video based moving object tracking in the computer
vision field such as visual surveillance, medical image
processing, face tracking, object tracking; the image
recognition is one of the significant tasks in computer
vision applications. Recently, researchers developed
new object tracking algorithms; object tracking
algorithms are often used to include shift, optical flow,
Kalman's filter (Comaniciu et al., 2000). Shift
algorithm is featured with a proper recognition rate and
considerable accuracy. Inaccurate algorithm is
associated when the camera lens or tracking object is
moving too fast (Barron er al, 1994). It is

recommended to use a simple algorithm for background
tracking because of the size of the optical flows large
algorithm (Li ef al., 2004). Based on the Kalman filter;
it cannot be applied in a nonlinear system that will lead
to decrease accuracy (Chen et al., 2011).

In this study, Three Temporal Difference (TTD)
and Mean Algorithm (MA) are combined. Mean
Algorithm (MA) had an excellent performance in stable
environment and complicated environment; the
advantage of this method is its successful extraction of
background image. In the case of environment in short
time had a big change the mean algorithm yields poor
performance. Three Temporal Differences (TTD) have
not a background and insensitive in a situation at night
and sunshine TTD has a good performance than the
mean algorithm. TTD is used by the time difference for
three consecutive images by adjusting the threshold to
extract an image of the moving area. For more
complicated background, it is hard to track the moving
objects. So the combination advantage of mean
algorithm and three temporal differences is to produce
good performance.

Another method is to calculate the probability of
classification through the foreground and background
pixels using the Bayesian classifier, or with the
probability of hidden Markov model to achieve the
classification of foreground and background (Sigal
et al.,2004).

ALGORITHMS

Three temporal differencing: TTD is the rule of
continuously time subtracting image pixels. The formal
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method will cause the internal cavity TTD case, thus
the moving object shape is not achieved for the follow-
up tracking and identifying moving objects will not be
able to provide complete information (Chen et al.,
2011). The conventional image subtraction method is
specified by subtracting the previous image from the
current image to take out motion information; this study
uses three consecutive image subtraction methods and
then uses logic algorithm segmentation motion blocks,
if the three successive images were 1,.1(x, y), 1,(x, y),
1,:1(x, y), the mathematics is as follows:

Lxy) =, &y -L&yl (1)
Lxy=I&y -1,y 2
L, »)Ul(x,y)2T 3)

1
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To obtain the I(x, y), we give a threshold, this
threshold can remove noise and can be set for different
light conditions, then we set the threshold conditions
for 10.

Otherwise

Mean algorithm: In mean algorithm the proposed
possibility of the pixel being a background is greater
than being foreground. In a very small space of time
(e.g., frames), the grey level of background will change
within a very small range, but the grey level of the
foreground objects is vary with each car. The gray color
variation within the car is existed and it depends on
each part color. Grounded on this assumption,
frequently certain value of pixel can be extracted and
categorized to be a background image.

This algorithm utilizes in 2-D image sequences, for
every pixel (x, y), the corresponding point’s values in
former N frames are: I,y (x, ¥),...., L. (x, ¥), L1 (x, )
compute the sequence of values by applies the mean
algorithm and adopt the result as background value of
current image, the computing formula of background
magnitude is:

B(x,y)=Mean(I, p; (x,y)d; p g1 (5 0) 1 1(x,9))

This study proposed a new method to obtain the
value of unchanging background by employing three
temporal difference algorithms and the changed
background pixels are estimated through mean
algorithm. The result from the new method is
approximate to real background.

THE PROPOSED METHOD

The objective of this study is to propose a new
method to obtain background and foreground image
from moving video, because most of the current
methods are suffering from slowness of image
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extraction, the extracted image most of the time
featured by shadow, in addition all other methods need
more space memory devices. The proposed method
used the Mean Algorithm (MA) with the Three
Temporal Difference algorithm (TTD) then we can
obtain the results of three different images; and we have
to combine the advantages of MA and TTD.
Hereinafter we outline the main steps:

Calculation of the background in this method: For
the proposed method if the number of frames is less
than 30 we use the average image to compute the initial
background. If the number of frames is greater than or
equal to 30 the learning rate (a) is used to update the

background image computation; the following
computing formula is used:
BG, (x,y)=(1-a)xBG, (x,y)+axl, | @)

BG,+1(x, y) = New background pixel at position (x, y)

BG,(x,y) = 0Old background pixel at position (x, y)

I1(x,y) = The pixel at position (x, y) of the new
image

a = Learning rate

This method can really eliminate the deficiency in
mean method.

Calculation of the foreground in this method:

Three sequential frames separated by fixed
interval, 1,q(x, »), L(x, y) and I.(x, ),
respectively, were converted in to Gray images for
simple and real time.

Using 7,+1(x, y), L(x, y) and I,.1(x, )

Through (1) we can get two difference image d,(x,
y): dnﬂ(xs J/)

d, (x,9) =l () =Tn1 ()

dy G =l )T

Comparing the value pixels in d,(x, y), d,+1(x, y) to
certain threshold (7,) we determine the foreground
according to Eq. (3):

1
fg={0

The connect components in computed foreground
were found and then the components with size less
than certain threshold were removed.

if (d,>T2 &d 41>T2)
Otherwise

Through the steps above, the background and
foreground can be extracted accurately.
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Comparison of standard of algorithms: The
performance of the proposed algorithm is achieved by
using the root Mean Square Error (RMS) to assess if the
background is better or not and the average time is used
to asses if the algorithm is fast enough or not. We
should find a pure background frame STBG (x, y) from
the video or man-made it for the comparison. The RMS
error and average time were defined as follow:

1 M N )
RMS oo = VXN xZ_IyZ_l(BG(x,}’)—STBG(&y))

(6]

1t
average time (t) = 2 (time;)
i=1

(6)

time;= The time of the i" frame take

The smaller the RMS error, the higher is the
efficiency of the background image. The smaller
RMS.ror imply that the pixel of background extraction
is distributed closer to the real background scene.
Conversely, it is worse. After judging background
image; we use Eq. (7) to judge if the foreground image
is better or not:

Bd = |background - framel.| 7

Make Eq. (7) to use binarization where the white
pixel is foreground. The white pixel is calculated by Eq.
(7) and name COUNT is given to white pixel.

By Comparing the count obtained by different
algorithms, if the algorithm has the small count and
similar by a certain extent to the original image, then it
is the best algorithm for background extraction.

EXPERIMENTAL AND RESULTS

In this section, we show experimental result of the
proposed object tracking method. The proposed
algorithm was implemented in MATLAB. (R2012 b)
and tested in windows 8 with Intel (R) core (TM) i7-
3632QM CPU @ 2.20 GHz 2.20 GHz with a memory
of 4GB. The object video sequences come from
MATLAB (traffic.mj2) which is publicly available; the
size of the video sequences is 120 x 160 pixels Fig. 1.
The video is clear and showed many different types of
algorithm. Figure 1 showed that vehicle tracking
results.

Based on the standard of comparison (5), (6) in
above section, we can calculate the (RMS) and average
time (t) corresponding to Fig. 1. The values are shown
Table 1.

The results of experiments under the same
conditions are shown Fig. 1. Figure 1b resulted from
signal Gaussians and its quality is worse than in Fig. lc.
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(c) Proposed method

Fig. 1: Background extraction based on different methods
from another data

(c) Siginal Guassian method (d) Proposed method

Fig. 2: Foreground extraction based on different method and
no use connect components

Table 1: The values of RMS and average time (t)

Signal Gaussian method Proposed method
RMS error 0.0478 0.0294
t 0.0509 0.0048

Table 2: The values of count through different algorithm

Signal Proposed
TTD method Gaussians method
Count 1851 19198 19199

The result of proposed background extraction showed
in Fig. 1c and the moving car is almost eliminated in
this image. The advantage of the proposed method is
also proved in Table 1. The values of root-mean square
error (RMS,,;) of each algorithm in Table 1 showed
that the coefficients of the new method are minimized.
Thus, it is proven that the proposed method in this
study has a better quality than others.



Res. J. Math. Stat., 5(4): 43-47, 2013

(a) Original image (b) TTD method

&
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(c) Siginal Guassian method (d) Proposed method

Fig. 3: Foreground extraction base on different method and
use connect components

Table 3: The values of count through different algorithm

TTD method Signal Proposed
(b) Gaussian (c) method (d)
Count 1823 860 1579

Based on the standard of comparison (7), we can
calculate the Count (white pixels) and average time (t)
corresponding to Fig. 2. The values is shown Table 2.

The results of experiments under the same
conditions are shown Fig. 2. The Number of pixels for
the extracted foreground image in video (traffic.mj2)
from MATLAB was 19199 for the proposed method,
while it was ranged from 1851 to 19199 for the other
methods. This clearly showed that our method is better
quality the number pixels in foreground image; because
in the proposed method is no shadow.

Based on the standard of comparison (7) in above
section, we can calculate the Count (white pixels) and
average time (t) corresponding to Fig. 3. The values are
shown Table 3.

The results of experiments under the same
conditions are shown in Fig. 3. The Number of pixels
for the extracted foreground image in video
(traffic.mj2) from MATLAB was 1579 for the proposed
method, while it was ranged from 860 to 1823 for the
other methods. This clearly showed that our method
yields a better quality for foreground image; because no
shadows were recorded while TTD method recorded
some shadows.

Based on the standard of comparison (7) in above
section, we can calculate the Count (white pixels) and
average time (t) corresponding to Fig. 4. The values is
shown Table 4.

The results of experiments under the same
conditions are shown Fig. 4. The number of pixels for
the extracted foreground image in video (traffic.mj2)
from MATLAB was 3374 for mean with Laplacian
method, while it was from 892 to 3374 for the other
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(a) Original image (b) Laplacian method

(c) Mean with Laplacian

Fig. 4: Foreground extraction (edge) base on different method
and use connect components

(a) Original image (b) Sobel method

(c) Mean with Sobel

Fig. 5: Foreground extraction (edge) base on different method
and use connect components

Table 4: The values of count through different algorithm

Mean with
Laplacian method Laplacian method
Count 892 3374

Table 5: The values of count through different algorithm

Mean with Sobel
Sobel method method
Count 930 1043

methods. This showed edge clearly that mean Laplacian
method has a better quality than Laplacian method in
foreground image; and in this method is no noise there.

Based on the standard of comparison (7) in above
section, we can calculate the Count (white pixels) and
average time (t) corresponding to Fig. 5. The values are
shown Table 5.
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The results of experiments under the same
conditions are shown Fig. 5. The number of pixels of
the extracted foreground image in video (traffic.mj2)
from MATLAB was 1043 for the mean with Sobel
method, while it was from 930 to 1043 for the other
methods. This shows edge clearly that mean Sobel
method has a better quality than Sobel method in the
foreground image.

CONCLUSION

In this study, we propose Mean Algorithm (MA)
and Three Temporal Difference algorithm (TTD)
successfully applied in a continuous image. We used
the mean method approach as the main tracking
algorithm and the DTT method to subtract successive
images, also used to connect components to remove
noise. The experimental results of the proposed method
in this study successfully extract background and
foreground image. The experimental results yield that
the proposed method is fast, accurate and no noise and
shadow was associated with all extracted images.
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