=

Mo auenuio nadmojareneil, :kecTkas | HeAanbHOBHIIIAS TOMHTHKA BEAYUINN TOCTABIIIKOB
Tpamionneix ERP-creteM Henz0exo npHBeieT K YKPEMAeHIo mosii croboankrx ERP-cuctem.
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Tyiiin
Maxaiana epxin ERP- skyitesiepl kapacteipburras. Onap xkaciitopelHHEIR DapiiblK KOplapblH THiMAIL
Gackapy JKoHe JKOCHApilay >kaHe OHAIpICTi, Tayap TapaTyabl JKSHC TAPaThULy OPLIHIAPBIH perTeyai,
caTy L Backapy Kypansl peTiljie KapacTsiphiias!.

Ozet
Makalede iicretsiz sistemlerinin etkin planlama ve satis, Giretim, satin alma ve iiretim, dagiim ve
isleme hizmetleri alanlarinda miisteri emitlerinin yiiritiilmesi durumunda hesabin uygulanmasi igin
gerekli kurumsal tiim kaynaklarin kontrolii yontemi arastirdmugtir.

Resume
In operation the free systems considered as methodology of cffective planning and control of all
resources of the enterprise which arc necessary for implemcntation of sales, production, purchases and the
account in casc of excculion of orders of clients in spheres of production, distribution and rendering
scrvices arc,
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Real time traffic light control using image processing
Annotation: As the problem of urban traffic congestion spreads, there is a pressing need for the

introduction of advanced technology and equipment to improve the statc-of-the-art of traffic control.
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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 clectronic 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 analysed 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.

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 thal vision-based camera system are more versatile for traffic parameter
estimation [1,4]. In addition to qualitative description of road congestion, image measurement can
provide quantitative description of traffic status including spceds, vehicle counts, ctc. Moreover,
quantitative traffic parameters can give us complete traffic flow information, which fulfils 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:

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

- 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: Hardwarc module: Software module: Interfacing.

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 N

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:

- Image acquisition

- RGB to gray conversion

- Image enhancement

- Image matching using edge detection

Procedure Phasel:

- Initially image acquisition is done with the help of web camera;

- First image of the road is captured, when there is no traffic on the road;

- This empty road’s image is saved as refercnce image at a particular location specified in the
program;

-RGB to gray conversion is done on the reference image;

- Now gamma correction is done on the reference gray image to achicve image enhancement;

- Edge detection of this reference image is done therealter with the help of Prewitt edge
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detection operator.

Phase2:

- Images of the road are captured;

- RGB to gray conversion is done on the sequence of captured images;

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

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

- After edge detection procedure both reference and real time images are matched and traffic
lights can be controlled based on percentage of matching;

- 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:

- Linear (negative and identity transformations);

- Logarithmic (log and inverse log transformations);

- Power law transformations (gamma corrcction);

- Piecewisc linear transformation functions.

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

I ]

Figurel - Values of gamma: a)Gamma = 0.2 b)Gamma =4

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 cffect 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,

4. Edge Detection and Image Matching

Step 1: Edge detection: Among the key [eatures of an image i.c. edges. lines, and points. we
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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:

- 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.

- 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.

- 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

1) : df
GI dx

of

Gy ZI"J

The magnitude of the gradient is given by G[f(x,y)]=Gx2 -z—Gy2

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

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

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.

Figure 2 - 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. It 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
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on the detection of the vehicles” metal content. Overall, the system is good but it still needs
improvement to achieve a hundred percent accuracy.
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Tyiiin
Makanafare! KapacTRIPBUIFaH Macele JKOoM KALUILICHIHIArb! KENTeNicTi Aypeic fackapy MaKcaThbIHaa
KeckijlepAi ©HAey TEXHONOTHACHLIH KOJJAaHy[bl KaKeT eTeli. Op OArkBITTarbl KeNMiKTepil KHHATYBIH
coiikec KecKiHAEpP apKbllbl KapacThipa OTHIPHIMN, Oarjapliamaapra cdiikec curuaniap Gepy apKbuibl OHBIH
JKYMBICHIH  peTTeyre GOMaThIHABIFGI KApacTHIphUIFaH. ©OpPHHE KapacTHIPbUIFAH Macelle opi  Kapaii
ar TapTaMaTbIK-annapaTThIK HaHe TEOPHAIBIK i3eHICTePAl KakKeT ETETIHI aHBIK.

Ozet
Bu galisma, goriintii isleme trafik 15181 durum degisikligi kontrol etmek igin daha iyi bir teknik
oldugunu gosterdi. Onu trafik sikistkligii azaltmak oldugunu gosterir ve bos bir yolda yesil bir isik
tarafindan harcanan zamam onler, Ayni zamanda gergek trafik goritintiileri kullamr, ¢linkd aracin varligins
saptamada daha tutarhidir. Bu arag, metal igerigi tespit dayanan bu sistemleri daha iyi calisir béylece
gereeklik gorsellestirir. Genel olarak, sistem iyi ama yine de yilizde ytz dogruluk elde etmek igin
iyilestirilmesi gerekmektedir.

Pe3ztome
Hcenenopanne noxaszano, aro odpadorka y300paXKeHuii ABIACTCA OJIHUM W3 BO3MOKHOCTCH [UIA
KOHTpOIA H3MeHenHs cocTosuusa ceetodopa. B pabote paccMOTPEHBI BOTPOCHI, CBA3aHHbIE ¢ YIPaBIeHHEM
cBeToopa Ha MEPEKPECTKAX ¢ YUSTOM 3arpy;KEHHOCTH I0POr Ha PasHbIX HANPaBIeHUAX. To n3obpamkeHuio
OTCIEKHBAOTCA TPAHCIIOPTHEIC CPEACTBA HA PA3HBIX HANPABICHUAX, N NEPEAACTCA CHTHAT ceerodopy. B
LEJIOM, UL MOJTyHEHHS BBICOKOH TOUHOCTH, 3a/I0KCHHAA HICA TpedyeT CUCTEMHOIT HCCIEI0BAHIHN, KaK B
IPOrpaMMHO-aNNAapaTHOM OTHOMIEHHHU, TAK H TEOPETHICCKOM.
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