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Abstract

As the problem of urban traffic congestion spreads, there is a pressing need for the introduction of
advanced technology and equipment to improve the state-of-the-art of traffic control. Traffic problems
nowadays are increasing because of the growing number of vehicles and the limited resources provided
by current infrastructures. The simplest way for controlling a traffic light uses timer for each phase.
Another way is to use electronic sensors in order to detect vehicles, and produce signal that cycles. We
propose a system for controlling the traffic light by image processing. The system will detect vehicles
through images instead of using electronic sensors embedded in the pavement. A camera will be
installed alongside the traffic light. It will capture image sequences. The image sequence will then be
analyzed using digital image processing for vehicle detection, and according to traffic conditions on the
road traffic light can be controlled..

Keywords: Intelligent Transportation System (ITS), Traffic light, Image Processing, edge detection.
1. Introduction

Automatic traffic monitoring and surveillance are important for road usage and management.
Traffic parameter estimation has been an active research area for the development of intelligent
Transportation systems (ITS). For ITS applications traffic- information needs to be collected and
distributed. Various sensors have been employed to estimate traffic parameters for updating traffic
information. Magnetic loop detectors have been the most used technologies, but their installation
and maintenance are inconvenient and might become incompatible with future ITS infrastructure.
It is well recognized that vision-based camera system are more versatile for traffic parameter
estimation [l,4]. In addition to qualitative description of road congestion, image measurement can
provide quantitative description of traffic status including speeds, vehicle counts, etc. Moreover,
quantitative traffic parameters can give us complete traffic flow information, which fulfills the
requirement of traffic management theory. Image tracking of moving vehicles can give us
quantitative description of traffic flow.

In the present work the designed system aims to achieve the following.

¢ Distinguish the presence and absence of vehicles in road images;

e Signal the traffic light to go red if the road is empty;

e Signal the traffic light to go red if the maximum time for the green light has elapsed even if
there are still vehicles present on the road.

Components of the current project

1 Hardware module

[1 Software module

[ Interfacing
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Hardware Module

Image sensors: In this project a USB based web camera has been used.

Computer: A general purpose PC as a central unit for various image processing tasks has been
used. Platform: consisting of a few toy vehicles and LEDs (prototype of the real world traffic light
control system). Software Module

MATLAB version 7.8 as image processing software comprising of specialized modules that
perform specific tasks has been used. Interfacing

The interfacing between the hardware prototype and software module is done using parallel port
of the personal computer. Parallel port driver has been installed in the PC for this purpose.

2. Methodology

Following are the steps involved

1 Image acquisition

1 RGB to gray conversion

1 Image enhancement

[J Image matching using edge detection

Procedure Phasel:
1 Initially image acquisition is done with the help of web camera

[1 First image of the road is captured, when there is no traffic on the road

[1 This empty road’s image is saved as reference image at a particular location specified in the
program

[1 RGB to gray conversion is done on the reference image

[J Now gamma correction is done on the reference gray image to achieve image enhancement

O Edge detection of this reference image is done thereafter with the help of Prewitt edge
detection operator

Phase2:

[1 Images of the road are captured.

[1 RGB to gray conversion is done on the sequence of captured images

1 Now gamma correction is done on each of the captured gray image to achieve image
enhancement

[1 Edge detection of these real time images of the road is now done with the help of prewitt edge
detection operator Phase3:

O After edge detection procedure both reference and real time images are matched and
traffic lights can be controlled based on percentage of matching.
O If the matching is between 0 to 10% - green light is on for 90 seconds. If the matching is

between 10 to 50% - green light is on for 60 seconds. If the matching is between 50 to 70% - green
light is on for 30 seconds. If the matching is between 70 to 90% - green light is on for 20 seconds. If
the matching is between 90 to 100% - red light is on for 60 seconds.

3. Image Enhancement
The acquired image in RGB is first converted into gray. Now we want to bring our image

in contrast to background so that a proper threshold level may be selected while binary conversion is
carried out. This calls for image enhancement techniques. The objective of enhancement is to



process an image so that result is more suitable than the original image for the specific application.
There are many techniques that may be used to play with the features in an image but may not be
used in every case. Listed below are a few fundamental functions used frequently for image
enhancement.

[1 Linear (negative and identity transformations)

[1 Logarithmic (log and inverse log transformations)
1 Power law transformations(gamma correction)
[ Piecewise linear transformation functions

Where S is output gray level, r is input gray level, c and g are positive constants. For various
values of gamma applied on an acquired image we obtained the following graph shown in figurel.

From this figure it is evident that the power law curves with fractional values of g map a
narrow range of dark input values into a wide range of output values with the opposite being true for
higher values of input levels. It depicts the effect of increasing values of g >1. The images are
shown with g =1,2,3,4,5 as may be seen, the figure with g =1 gives the best results in terms of
making fine details identifiable. As is evident the fractional values of g can not be used since these
attempts show a reverse effect of brightening the image still further which we may find as
undesirable for the present case.

Gamma =0.2

Gamma =4

4. Edge Detection and Image Matching

Step 1: Edge detection: Among the key features of an image i.e. edges, lines, and points, we
have used edge in our present work which can be detected from the abrupt change in the gray
level. An edge essentially demarcates between two distinctly different regions, which means that
an edge is the border between two different regions.

Here we are using edge detection method for image matching:

O Edge detection methods locate the pixels in the image that correspond to the edges of
the objects seen in the image.
[ The result is a binary image with the detected edge pixels.

1 Common algorithms used are Sobel, Prewitt and Laplacian operators.

We have used gradient based Edge Detection that detects the edges by looking for the



maximum and minimum in the first derivative of the image.
] First derivative is used to detect the presence of an edge at a point in an image.

O Sign of the second derivative is used to determine whether an edge pixel lies on the dark
or light side of an edge.

The change in intensity level is measured by the gradient of the image. Since an image f
(z, y) is a two dimensional function, its gradient is a vector

G. a
» o))

The magnitude of the gradient is given by

GIf (x,y)] = O Gx2 +Gy?

(2) The direction of the gradient is B(z, y) = tan-' (Gy/G)

(3) where the angle B is measured with respect to the X-axis. Gradient operators compute the
change in gray level intensities and also the direction in which the change occurs. This is calculated
by the difference in values of the neighboring pixels, i.e., the derivatives along the X-axis and Y-
axis. In a two-dimensional image the gradients are approximated by

Gx= f(i+1,j)-f(i,j)

(4) Gy=f(1,j+1) -f(i.j)

(5) Gradient operators require two masks, one to obtain the X-direction gradient and the other
to obtain the Y-direction gradient. These two gradients are combined to obtain a vector quantity
whose magnitude represents the strength of the edge gradient at a point in the image and whose angle
represents the gradient angle.

Step 2: Image matching: Edge based matching is the process in which two representatives
(edge) of the same objects are pared together. Any edge or its representation on one image is
compared and evaluated against all the edges on the other image.

Edge detection of reference and the real time images has been done using Prewitt operator.
Then these edge detected images are matched and accordingly the traffic light durations can be set.

Reference image captured image

6. Summary and Conclusions

The study showed that image processing is a better technique to control the state change of the
traffic light. 1t shows that it can reduce the traffic congestion and avoids the time being wasted by a
green light on an empty road. It is also more consistent in detecting vehicle presence because it
uses actual traffic images. It visualizes the reality so it functions much better than those systems
that rely on the detection of the vehicles’ metal content. Overall, the system is good but it still
needs improvement to achieve a hundred percent accuracy.

HccnenoBanue ImoKasajo, 4To o6pa60TI<a 1/1306pa>1<eH1/151 SABIIACTCA leqmeﬁ TEXHUKOMN 115 KOHTPOJIA



M3MEHEHHS COCTOSHUS CBETO(Opa. ITO MOKA3bIBACT, YTO OHA MOXET YMEHBIIUThH 3aTOPHI HA JI0porax M
BBIMTPBIBAET BpEMS BIIYCTYIO Ha 3€JI€HBIN CBET Ha ImycToi Jopore. Kpome Toro, 6osnee nociaenoBaTeIbHbI
B BBIBJICHMM HAJU4YWs TPAHCIIOPTHOTO CPEACTBA, MOCKOJBKY OH HCIIOJIB3YET pealbHble M300paKeHHS
Tpaduka. OH OTOOpakaeT pealbHOCTh TaK OH pabOTaeT ropaszo JIydlle, YeM T€ CHUCTEMbl, KOTOpHIE
MOJIAraloTCsl Ha OOHApyKEHHE MeTalljla TPAaHCIIOPTHBIX CpeACTB. B 1enom, cuctema xopoia, HO OHA I0-
MIPEKHEMY HYK/Ia€TCSl B YCOBEPIICHCTBOBAHUH ISl IOCTHKEHUSI TOYHOCTHU CTO MPOLIEHTOB.

Bu calisma, goriintii isleme trafik 15181 durum degisikligi kontrol etmek i¢in daha iyi bir teknik
oldugunu gosterdi. Onu trafik sikigikligini azaltmak oldugunu gosterir ve bos bir yolda yesil bir 151k
tarafindan harcanan zamani 6nler. Ayn1 zamanda gercek trafik goriintiileri kullanir, ¢ilinkii aracin varligini
saptamada daha tutarlidir. Bu arag, metal igerigi tespit dayanan bu sistemleri daha iyi ¢alisir boylece
gerceklik gorsellestirir. Genel olarak, sistem iyi ama yine de ylizde yliz dogruluk elde etmek igin
tyilestirilmesi gerekmektedir.
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Abstract

This paper is about the LCD Alarm Toy Car. The idea of the project came from necessities of daily
life activities, which surely starts with awakening. According to statistics, only 40% of all world
population is considered as “larks”, who feel gentle awakening. Other 60% of humankind has stressful
mornings every day. The main function of the LCD Alarm Toy Car is to rouse the user actively. As the
car starts to run away, after applying signal from Alarm, till user turns it off, it might guarantee
immediate awakening. To turn off the alarm user must get up, catch the car and push the OFF button.
The platform which is used for programming such device is ARDUINO.

1. Introduction

Arduino - is tool for designing electronic device (the electronic constructor) more tightly interacting
with surrounding physical environment, than standard personal computers, which practically do not leave
for frames vitality. This platform intended for physical computing with opened by program code, built on
simple printed board with modern environment for writing software.

Arduino is used for making electronic device with possibility of the acceptance signal from different
digital and analog sensor, which can be connected to him, and control different executive device. The
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