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Abstract—The need to implement intelligent highways is much

more emphasized with the growth of vehicle produrciine as well
as vehicle intelligence. The control of intelligemthicles in order to
reduce human error and boost ease congestion iaacomplished
solely by the aid of human resources. The prestinteais an attempt
to introduce an intelligent control system basedaosingle central
computer. In this project, central computer, withatilizing Global

Positioning System (GPS), is capable of trackingrahicles, crisis
management and control, traffic guidance and reegrdraffic

crimes along the highway. By the help of RFID temlbgy, vehicles
are connected to computerized systems, intelligjght poles and
other available hardware along the way. By the afdWimax

communicative technology, all components of thetesys are
virtually connected together through local and glometworks
devised in them and the energy of the network @&vigded by the
solar cells installed on the intelligent light pale

Keywor ds—intelligent highway, intelligent light pole, highway
automation

I.INTRODUCTION

TEHRAN to Tabriz freeway is an important transit road that

connects Iran's industrial zones to Tabriz and &wurk

e

Fig. 1 Tehran-Tabriz Highway

Iran with the annual traffic fatalities of 28000gpée has the
highest traffic fatality rate in the world. The eaof traffic
accidents in Iran are twenty times more than glavarage. A
preview of the annual statistics from 2006, fortanse,
reveals that 2700 children under 15 years old diad to
traffic accidents and near 95000 children and tgersaless
than 20 years old were injured [1][2].

Peiman parvizi. He is now with the Department oftchagronics, Islamic
azad university south Tehran branch. (Email: stapvipi@azad.ac.ir)

Farzad norouzi fard. He is now with the Departmehtmechatronics,
Islamic azad university south Tehran branch.
st_f_norouzifard@azad.ac.ir)

Dr sasan mohamadi, He is now with the Departmentexhanics, Islamic
azad university south Tehran branch. (Email: s_mwohadi@azad.ac.ir)

TABLE |
TEHRAN — QAZVIN CAR ACCIDENTS STATISTICS
Head soft tissue Fract abdominal chest
trauma injury ractures injury trauma
49% 48% 47% 12% 13%

Il. COMPONENTS OF THESYSTEM

A. Radio Freguency I dentification

RFID is an electronic method of exchanging data oadio
frequency waves. There are three major componentsa f
RFID system: Transponder (Tag), Antenna and a GCbetr
RFID tags can be active, semi-passive (semi-activgassive

[3].

Active RFID tags have their own
internal power source, which are
used to power any ICs and to
generate the outgoing signal

Semi-passive RFID tags are very
j————>similar to passive tags except for the
addition of a small battery

Passive RFID tags have no internal
power supply

Fig. 2 RFID types

*Passive RFID tags have no internal power supphe T

minute electrical current induced in the antenna thg
incoming radio frequency signal provides just eropgwer
for the CMOS integrated circuit (IC) in the tag gower up
and transmit a response. Most passive tags sigyal
backscattering the carrier signal from the readéis means
that the antenna has to be designed to both cqiéeeers from
the incoming signal and to transmit the outboundkbeatter
signal.

*Semi-passive RFID tags are very similar to passags
except for the addition of a small battery. Thistéry allows
the tag IC to be constantly powered. This removexessity

the aerial to collect power from the incoming signa

Therefore, Aerials can be optimized for the backedag
signal. Semi-passive RFID tags are faster in respcand

(Emailtherefore stronger in reading ratio compared tsipagags.

*Active RFID tags or beacons, on the other hanue lheir
own internal power source, which are used to paavgr ICs

b
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and to generate the outgoing signal. They may Hamger
range and larger memories than passive tags, dsasehe
ability to store additional information sent by ttiansceiver.
To economize power consumption, many beacon cosi@pt
operated at fixed intervals [4], [5].

TABLE Il
THE COMPARISON OFRFID, GPSAND WIFI

RFID(Active) WiFi GPS
Power Usage Low to Medium High Medium
Data rate Low to Medium High Not Applicable
Coverage Medium High Very High
Security Mediun High Not Applicable

B. Solar cell

A solar cell is a device which generates elecyridirectly
from visible light by means of the photovoltaic exff. The
development of solar cell technology begins wite 1839

research of French physicist Antoine-César Becduere
Becquerel observed the photovoltaic effect while v

experimenting with a solid electrode in an elegtIsolution
when he saw a voltage develop when light fell ugbe
electrode.

Various solar cells composed of various materiaigetbeen
developed in the last decades. Cells are typicddigsified as
crystalline or thin film. Crystalline silicon; thegypes of cells
contain two layers, positive layer and negativeigyst like in
most semiconductors. Positive layer exist on the side
whereas negative layer exists on button. Electiédd fis
created with in these layers. Photons from surt kgtikes on
semiconductors in result electrons are releasedtrehs are
electric charge. This electricity is transferredda®ct current
(DC) in panel. Thin film; in these form of solarllseatoms
arrangement is not in particular order. It is vefficient type
of cell; it can convert over 90% of usable solaergy to
electricity when it is exposed to light only by ngiamorphous
silicon thin film cell which is only one micron tk. Thin film
cells have advantage of being cost effective; timeyrequired
lesser amount semiconductor materials [6].

Monocrystalline
Silicon

Crystalline

Silicon

Multicrystalline
Silicon

Cell Types
Amorphous silicon
Copper-indium-
e Thin Film pp'rc 3 v
disclenide

Cadmium-telluride

|

|

Fig. 3 Cell types

Ill. PROJECT UNDERSTUDY

The general process of the system is as the foilgvin the
mentioned system, all the vehicles are equippetl REID.
Along the highway, intelligent light poles whicheaequipped
with RFID Reader, Solar Cells, etc. are used. éahtry and
exit points on highway, road sign readers are ufmd
activating/emitting record through local and glol&tworks
with Wimax technology to the central computer. Lltigioles
whose energy is provided through solar cells ctweh sides
of the highway in the form of every three polegg(F) [7].

s
{ Car entry

Car tag information

Accident probability

. . . Devastation Intelligent
Driver information ., 8
probability information
Car Guidance

Traffic crime detection

» Data Center -

4 I A

Police center » emergency center - S.0.S center

Fig. 4 Flowchart of system

Cars and intelligent light poles sensors commuaiagith
together by Short Range Communications protocolDRind
Wimax technologies allow vehicles to send and rexei
information to intelligent light poles sensors ¢ thighway.
Signals from vehicles will carry data such as &, position,
etc. on the other hand; signal from intelligenhtigoles, will
carry Data such as information about traffic coodi,
accidents, the weather, etc. If one car stops suglde move
in wrong direction, data center can send infornmatio
intelligent light poles on the road [8].

The operations conducted by the components of yibiers
are as the following:

*Recording information on the vehicle’s tag whiletexing
the highway;

*Emitting signals through RFID to the intelligergHt poles
along the highway;

*Disseminating information such as traffic guidarmed
warning through the intelligent light poles to tters along the
highway;

*Collecting the information of the cars along thaywn the
particular installed places and disseminating th&mthe
central computer;
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*Removing the information off the vehicle’s tag lehi using communicative signals between the tags amgtésent

leaving the highway and recording it in the vehilecords.

IV. METHODOLOGYEMPLOYED

In this model, due to the presence of 3 lines, ayeling
system including 3 light poles are used for cofitigl the
highway [9].

Fig. 5 collecting the information of the cars

In the first phase, all the vehicles that tend twvenalong
the highway pass under the installed readers onot lines,
by which the vehicle is reported to the data cerideie to the
vehicle user type, either private or public, thdlofwing
operations are done [10]:

Checking the driving license

!

Recording information on the
vehicle’s tag

!

The exchange of information
between the vehicle and the
intelligent light pole

Collecting the recorded
information on the vehicle’s tag in
the specified installed places along

the highway

Removing the tag information and
transmitting it to the driver’s
record (driver’s license) while

leaving the highway

Fig. 6 Flowchart of steps

After analyzing the mentioned factors, if theraiproblem
with the vehicle, it is guided to a suitable eXithile moving
along the highway, the vehicle constantly repdssli through

readers in the intelligent light poles [11],[12].

Vehicle user

Private
type

public

Technical
capacity of the
vehicle

hecking the
bill of lading/
trade status

Guiding the
Not Pass_, | yehicle to the «———Not Pass:
right exit

Not Pass

Pass

Financial
capacity and
raffic crime,

Driver’s
Capacity
ualification

Issuing the
license

Fig. 7 Mechanism of system

The vehicle may fall under the following circumstances:

Horizontally
In this case, the vehicle may fall under two situa:

*Moving along the right direction and in one line

*Moving along the counter direction: the reverggtipole
numbers appear on the tag

Sop

If a signal is sent to an intelligent light poleiin an area out
of parking space, a warning in a specified timd bd sent to
the patrol units using software. Now if this stoashtaken
place in the main lines of the road, or more thae signal is
emitted from the same area, the signal will be sgbently
sent to the emergency vehicles and the area police.
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Vertically

Due to the fact the area is covered by the ineligight
poles, in case of changing lines, different numhélisappear
on the tag which can be detected by traffic crioftware[13].

Found with countdown
Along the N o
o numbe.rs of intelligent
Horizontal mode light pole
Along the right
direction
N\ - The genetic algorithm Can
\i/ Car status y—» Vertical mode > identify this status with
\ / training and fix algorithm
In parking
space
Stop mode one ar | Car break down
probability
Qut of parking
space Tt
cciden
More than one—> "
probability

Fig. 8 Vehicle modes

V. CONCLUSION

Conducting the above project, the following data is being
sent to the data center:

« The exact place of the vehicle and its direction

» The vehicle’s just in time speed

» Time and place of the accident

* The exact place of the traffic congestion

 Driver’s status

* The capacity of analyzing the data for the crsséions

» The capacity of recording the data history

*Decreasing delay time while entering and leavihg t
highway
*Decreasing traffic crimes.
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The key point at stake in the correct analysis and
documented conclusion is the comprehensive andeftawdata
in the decision making centers. According to theovab
mentioned elements, two significant actions candralucted.

1) Just in Time (JIT) decision making:

The just in time statistics and information makeg kind of
programming and altering method possible for thke saf
optimizing system.

2) Today, in most parts of the world, anticipatthg future
and pre-programming leads to the augmentation @& th
efficiency and placing the necessary equipment hie t
necessary places. With paying little attention,b&comes
known that this method has less delay in compartsodlT
method. For this purpose, through using the histdrhe past
and locating, the most of the future events carpteglicted.
Consequently, by decreasing the time of delayeffieiency
will certainly increase.

Some of the advantages of using this system are as the
following:

eIncreasing traffic's safety

eDecreasing the cost: such as traffic fatalitigearicial
damages and fossil fuels
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