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Abstract: This paper proposes architecture for detecting accidents system based on image processing techniques for
emergency case in tunnel, as well as the technical challenges that had to be overcome to ensure that technology successfully
operated under all conditions. The advantages of this method include such benefits as Non-use of sensors, low cost and easy
setup and relatively good accuracy and speed. Because this method has been implemented using image processing and
MATLAB software, production costs are low while achieving high speed and accuracy. Method presented in this research is
simple and there is no need to use sensors that have been commonly used to detect traffic in the past. This research can be
enhanced by helping out the driver assistance system, this is accomplished by informing the public traffic about accidents in

specific areas so that they can avoid those routes.
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1. Introduction

Video traffic detection is one of the most important
applications for the combination of the two important
toolboxes in MATLAB which are video processing toolbox
and image processing toolbox. The main idea of the traffic
detection application is to keep the controller aware of any
new or emergency case in the traffic such as: car crash, water
flood or any other unwanted case that would affect the traffic
negatively. Once the emergency case was noticed and the
alarm was triggered, the controller could handle that specific
case as soon as possible [1, 2].

The image processing toolbox can help by some
applications for image processing, analysis, visualization and
algorithm development. These applications are provided as
an extensive set of reference-standard algorithms and
functions. Meanwhile, the video processing toolbox may help
in analyzing the video and developing algorithms to read or
detect specific parts in the video, such as: dark areas, light
areas, borders and so on.

The video processing toolbox application can be used in
both cases of video: offline and online videos, in the case of
the offline video: the video is stored in the path of the
MATLAB in the pc, where the user can upload the video to
the program using a specific command to read and analyze

the requested data. While in the case of the online video, the
video will be broadcasted from a live video, similar to the
procedure of this research, where the video should be coming
from a live camera that is spotted somewhere in a tunnel to
monitor the case of the traffic in order to be analyzed and
decided whether the case is normal or not [3, 4].

The video traffic detection function has the following
advantages: Allows analyzing the traffic, helps in handling
the emergency cases in a short time, can be improved to
detect the faces which may help to catch or track the
criminals, moreover, surely it can help in traffic management.

2. Digital Image Processing

An image may be defined as a two-dimensional function f
= (x, y), where x and y are spatial (plane) coordinates, the
amplitude of f at any pair of coordinates (x, y) is called the
intensity or gray level of the image at that point. When x, y
and the amplitude values of f'are all finite, discrete quantities,
we can call the image is as a digital image. The field of
digital image processing refers to processing digital images
by means of a digital computer. Note that the digital image is
composed of a finite number of elements, each of which has
a particular location and value. These elements are referred to
as picture elements, image elements, and pixels. An image
may be considered to contain sub-images sometimes referred
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to as regions—of—interest, and transformations [5].

Images based on radiation from the EM spectrum are the
most familiar, especially images in the X-ray and visual
bands of the spectrum. Electromagnetic waves can be
conceptualized as propagating sinusoidal waves of varying
wavelengths, or they can be thought of as a stream of mass
less particles, each traveling in a wavelike pattern and
moving at the speed of light. Each mass less particle contains
a certain amount (or bundle) of energy. Each bundle of

Wavelength (m)

energy is called a photon. If spectral bands are grouped
according to energy per photon, we obtain the spectrum as
shown in figure 1, ranging from gamma rays (highest energy)
at one end to radio waves (lowest energy) at the other. The
bands are shown shaded to convey the fact that bands of the
EM spectrum are not distinct but rather transition smoothly
from one to the other [6].

108 102 10 1 10" 102 1073 104 10% 106 107 108 109 1010 101 102
1km im imm Tum inm 14 ipm
QR Ridio Waves T JUitravioke [ Hard X.rays 3
Visible
Microwaves I m

Frequency (Hz)

1MHz 1GHz

i 1 i 1 [ i [l [ | 1 1 i [l 1

108 107 108 109 1010 101" 10'2 1013 1074 10'5 107 {017 1018 4019 1020
Energy (eV)

L]

109 10% 107 10% 10° 104 102 102

10

1eV 10 107 tkeV 10Y 105 1MeV

Figure 1. The electromagnetic spectrum arranged according to energy per photon.

3. Discussion of the Theory

Nowadays, tunnels handle large volumes of automobile
traffic, sometimes moving at expressway speeds. In the
narrow, confined environment of a tunnel, even minor
incidents can cause deadly disasters, since critical,
catastrophic incidents may occur even faster than on surface
highways. An important objective of traffic management will
be to identify potential sources of danger even before they
reach the tunnel. In the face of the additional risks presented
by subterranean accidents, every tunnel operator would like
to be alerted early of any hazardous conditions. To pave the
way to realizing this ideal, and the objective of this research
is the traffic control in tunnel to ensuring the safety of the
road users, and maximizing the availability of these
structures [7].

All systems which are managed by traffic controller with
its software that is capable of executing different logical,
sequence, time, numeric arithmetic, regulative and
communication functions. All subsystems, such as traffic
lights, LED signalization, traffic count with inductive loops,
emergency call system, video control, fire alarm,
management of low voltage equipment and power supply, are
connected to regional control center, where computers and
supervisors are monitoring tunnels 24/7. Traffic safety is the
key word. Function of Automatic Incident Detection (AID) is
normally based on computer-based analysis of video image
streams generated from cameras set up to view tunnel traffic

[8].

Due to Needs a huge number of staff required to monitor
each traffic area, and to the difficulties to describe the
emergency case clearly to the operation center to handle the
problem quickly, the need for automated detect and alarm
system is essential. This research presents a method for
estimating car accidents in the traffic using Image, this is
done by using the camera images captured from the highway
and videos taken are converted to the image sequences. The
proposed algorithm expected to help in the traffic
management field by applying the video processing functions
in the traffic field, help in detecting the car crash cases in the
tunnel, and help in detecting the water flood cases in the
tunnel.

4. Methodology

In this research, we used the MATLAB software, we used
a combination of two main toolboxes in MATLAB, video
processing toolbox and image processing toolbox.

Image processing toolbox provides a comprehensive set of
reference-standard algorithms, functions, and applications for
image processing, analysis, visualization, and algorithm
development. We can perform image enhancement, feature
detection, noise reduction, image segmentation, geometric
transformations, and image registration. Image processing
toolbox supports a diverse set of image types, including high
dynamic range, gig pixel resolution [9, 10].

Video processing toolbox is one of the main toolboxes in
the image field in MATLAB, this toolbox offers the user
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many functions in order to analyze the videos and get the
required data from those videos [11]. This type of processing
is critical in systems that have live video or where the video
data is so large that loading the entire set into the workspaces
is inefficient. Computer vision system toolbox supports a
stream processing architecture through system objects for use
in MATLAB and blocks for use in Simulink.

The code was run in MATLAB it due some analysis in
data from a film, the analysis includes finding number of
frames, number of background frames, and due some process
on dust, dirt, and brightness (based on night time, pixel
segment with spatial temporal techniques) according to
normal circumstances data, and focus on spots experienced
notable changes. The code set a threshold on how much size
a car can be recognized.

We set a threshold for the changes which are based on
parameters, in order to reduce false alarms. Once an accident
is recorded a peep alarm runs for three times every half a
second. One drawback of the experiment that in order to
monitor all the accidents a three seconds interval have to be
for every two concessive accidents.

Video processing toolbox has many functions that help in
analyzing the videos like:

* Video Reader:

Video reader is a function that is used to read the video
data from a file into MATLAB workspace (in this research
the file is a live cam).

¢ Implay:

The function IMPLAY is a function that opens a movie
player for showing MATLAB image sequence (or image
stacks), showing videos, and movies.

* Image Comparison: Imshowpair:

As this research requires a comparison between images,
we need have a function to compare the images in order to
analyze it. The function IMSHOWPAIR is a very good
function to compare the differences between two different
images.

¢ Alarming:

In this research we used alarming which is called beep,
where beep is a sound that can be produced in MATLAB, so
we used as alarm due to many reasons, one of them is our
research needs to get a high speed response so the beep
sound will keep running until the controller notices it and
make a fast response. Another reason for choosing beep, as
an alarm that its shorter to be generated and more effective
tool to use in such cases.

The flow chart for this algorithm is describing below in
figure 2.
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Figure 2. Flow chart describes the algorithm for this research.
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5. Research Results

This program ensures the movement of cars and detects if
accidents have occurred by seeking cars which are placed
horizontally or the accumulation of dust and dirt. The

578

862

program works in 4 second intervals in which the program
checks for accidents by the above mentioned method. If there
is more than one accident in each 4 second block, the number
of accidents is shown above the second illustration, as shown
in figure 3.

872

Figure 3. The code s generated images for a frame's accident recorded inside the tunnel.

This research can be enhanced by helping out the driver
assistance system, this is accomplished by informing the
public traffic about accidents in specific areas so that they
can avoid those routes.

6. Conclusion

This paper presents a method for estimating car accidents
in the traffic using image, this is done by using the camera
images captured from the highway and videos taken are
converted to the image sequences. Each image is processed
separately and the advantages of this method include such

benefits as Non-use of sensors, low cost and easy setup and
relatively good accuracy and speed. Because this method has
been implemented using image processing and MATLAB
software, production costs are low while achieving high
speed and accuracy. Method presented in this research is
simple and there is no need to use sensors that have been
commonly used to detect traffic in the past. One of the
disadvantages of this method is extremely sincerity to the
light this problem can be overcome by using specific camera
filters during imaging processing or change in MATLAB
code, this method can be used to detect rood accident.
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