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Abstract— The main theme of this paper is to avoid
human existence at the toll gates and it plays an
automatic role in permitting the vehicle to go/stop by
taking the payment. This paper plays a vital role now a
day because we use RFID technology with GSM to
develop the Application. The role of RFID isto identify the
vehicle. When the Vehicle is entered then RFID will be
active and the reader reads the tag and microcontroller
checks with the database for the balance for the balance
enquiry. If sufficient amount exits in the card then the gate
will be opened and whenever the vehicle crosses then with
in 2min automatically gate will be closed. If the balance is
not available in the card then gate will not be opened.

We also have GPS in this Paper to locate the vehicle. We
use GSM to know that where the vehicle is located exactly
by sending a message. The controller receives it and
responds back with values of latitude and longitude given
by GPS In the above, we use ARM7 processor for the
vehicle section of the system, which is a high end 32 hit
microprocessor, executes the instructions very fast and we
use PIC microcontroller for the transmitting section of the
system.

l. INTRODUCTION
Generally to make the payments of electricity, gaater
etc., we need to go respective areas. It was rasklytime
consuming process. As one of the major researdbstop
intelligent transportation system(ITS) electronioll t
collection (ETC) system is considered as an effecti
method in order to alleviate traffic congestion gacds,
enhance the convenience and safety of travelerd, an
minimize air pollution and fuel consumption for
environmental protection need.
The Electronic Toll Collection (ETC) is a technojothat
permits vehicles to pay highway tolls electronigallE-Z
Pass is the nation’s first toll collection systemThis
automation has replaced live attendants at totlosts that
collect fees manually. Electronic Toll Collectida a

concept that is being readily accepted globallpm8 tags
are designed to communicate with other kinds ofisa®e
readers as well, making interstate and intrastaté t
payments accessible. Toll agencies are interested
developing these tags and readers because theyroplify
the tolling system

The evolution of communication technology has btdug
ETC systems from SLFF (Single Lane Free Flow) toRfAL
(Multi-Lane Free Flow), and area wide integrated WL
road charging system is now currently on its dgwelent.
DSRC-based ETC systems will gradually evolve todtea
wide integrated road charging solution based onil@ob
communication technology. Most of the current ETC
implementations are based on RFID, the vehicletipogng
system using global positioning system (GPS) andilmo
communication technique.

Objective of the concept

The main objective of this paper ELECTRONIC TOLL
COLLECTION SYSTEM is to ease the collecting tolldan
reduce traffic and improve service. The RFID caill be
given to the user which contains the digital cosleich has
the corresponding details stored in the centralaiéhbase
system which can be accessed in the relevant adicand
when required.

We can use ETC in any kind of environment. At the
tollgates, instead of a person collecting the arsuwf
vehicles. We use an automated system which helg® us
reduce the man power. A  system with RFID (radio
frequency identification) is used to identify thehicle.
When the vehicle is identified, then the next step
controller will check for the balance in the calfdhere is a
sufficient amount in the card, then we are allow@anove
forward means the gate will be opened automaticaily if
the card does not have balance then we are nowerdlo
means gate will not be opened. We can also trhek t
vehicle using GPS and GSM in this Paper. We canigeo
the coordination with above in the real criteridneTGSM
(Global Standard for mobile communication) whichuged
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to send the message for retrieving the longitudklatitude
values from GPS. Therefore, we can track the vehicl
location with the GPS values.

1.1 Details of Electronic Toll Collection System

111 RFID

As an evolutionary automatic identification tecluyy,
RFID was considered a niche technology a few yagrs
As the costs associated with RFID hardware have
decreased, and standards defined for managing RE&t®,
has gone main stream. It has the potential of pioger
business systems such that they become the coivpetit
backbone of organizations. Radio-frequency idesgtfon
(RFID) is an automatic identification method, relyi on
storing and remotely retrieving data using devicaled
RFID tags or transponders.

An RFID tag is an object that can be applied to or
incorporated into a product, animal, or person foe
purpose of identification using radio waves. Soagstcan
be read from several meters away and beyond tleecdln
sight of the reader.

Most RFID tags contain at least two parts. One ns a
integrated circuit for storing and processing infation,
modulating and demodulating a (RF) signal and d¢sm lae
used for other specialized functions. The secondaris
antenna for receiving and transmitting the signal.
technology called chip less RFID allows for diseret
identification of tags without an integrated citguhereby
allowing tags to be printed directly onto asset®atr cost
than traditional tags.

Today, a significant thrust in RFID use is in eptese
supply chain management, improving the efficiendy o
inventory tracking and management. However, a thiea
looming that the current growth and adoption inegmtise
supply chain market will not be sustainable. A fedrst-
sharing mechanism, rational motives and justifietunns
from RFID technology investments are the key inggsts

to achieve long-term and sustainable RFID technolog
adoption.

1.1.2 ETC

Transmitting Module: In a typical RFID based ETC
system, individual objects are equipped with a §mal
inexpensive tag. The tag contains a transpondehn wit
digital memory chip that is given a unique elecicon
product code. The interrogator, an antenna packadgtda
transceiver and decoder, emits a signal activatiegRFID
tag so it can read and write data to it. When atDR&g
passes through the electromagnetic zone, it deties
reader's activation signal. The reader decodes didita
encoded in the tag's integrated circuit (silicoipgland the
data is passed to the host computer.

m —_—
- Data RS232 Serial
Communication
RFID "
e i

Complete RFID System

Fig. 1. Complete RFID System

Vehicle Module: A GSM modem is used to send the
position (Latitude and Longitude) of the vehiclerfr a
remote place. The GPS modem will continuously ghe
data i.e. the latitude and longitude indicating plesition of
the vehicle. The GPS modem gives many parametdfeas
output, but only the NMEA data coming out is readl a
displayed on to the LCD. The same data is senthéo t
mobile at the other end from where the positionthod
vehicle is demanded.
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Fig. 2: Transmitter and Receiver

Il LITERATURE SURVEY

2.1 History of the ETC
Electronic toll collection (E-Tolls), an adaptatioof

military "identification friend or foetechnology, aims
to eliminate the delay otoll roadsby collectingtolls

electronically. ETC determines whether the carsipgsare
enrolled in the program, alerts enforcers for ththset are
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not, and electronically debits the accounts ofgsteged car
owners without requiring them to stop.

In 1959, Nobel Economics Prize winner William Viekr
was the first to propose a system of electronimipffor the
Washington Metropolitan Area. He proposed that ezah
would be equipped with a transponder. “The trandpos
personalized signal would be picked up when thepaased
through an intersection, and then relayed to araknt
computer which would calculate the charge accortbritye
intersection and the time of day and add it to ¢he's
bill"[1] Electronic toll collection has facilitatedthe
concession to the private sector of the constrocaod
operation of urban freeways, as well as made feasite
improvement and the practical implementation ofdroa
congestion pricing schemes in a limited number rfan
areas to restrict auto travel in the most congesteds.

In the 1960s and 1970s, free flow tolling was téstéth
fixed transponders at the undersides of the vehieled
readers, which were located under the surface ef th
highway.[2]

Norway has been the world's pioneer in the widegpre
implementation of this technology. ETC was first
introduced in Bergen, in 1986, operating togethéth w
traditional tollbooths. In 1991, Trondheim introéulcthe
world's first use of completely unaided full-spestectronic
tolling. Norway now has 25 toll roads operating hwit
electronic fee collection (EFC), as the Norwegian
technology is called (see AutoPASS). In 1995, iRyat
became the first country to apply a single, unigesystem
to all tolls in the country, the Via Verde, whichrcalso be
used in parking lots and gas stations. The UnitedeS is
another country with widespread use of ETC in samver
states, though many U.S. toll roads maintain thigoopof
manual collection.

Open road tolling (ORT) is a type of electronicl tol
collection without the use of toll booths. The majo
advantage to ORT is that users are able to drinitih the
toll plaza at highway speeds without having to skbown
to pay the toll.

2.2 Existing Systems
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Fig. 4
Initially the gates at the tollgate will be closad it will be
opened when the payment will be made. So when the
vehicle is identified then the RFID will fetch thmique id
from the vehicle and gives it to the microcontroll@éhe
microcontroller always monitors the RFID reader. aivh
any data is received by controllers then it wilecks for it
details from its database. If the vehicle is havsuficient
amount. Then the controller will deduct the amount
according to the norms and make the gate to opdratier
2 minutes then microcontroller closes the gates Will be
done automatically.
We have GPS and GSM technology’s which plays a majo
role in locating the position and transmission amckption
of the data. This is useful when we want to know th
position of the vehicle. The GPS Contained by thbisle
will tell us about the vehicle location by givinghet
LATITUDE and LONGITUDE values and this is done
when we send message to the GSM modem which is also
contained by the vehicle. So whenever the controlle
receives the data from the GSM modem. It will relpack
to the number with GPS values.
2.3 Technical details about GSM:
GSM is a cellular network, which means that mophenes
connect to it by searching for cells in the imméalia
vicinity.
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There are five different cell sizes in a GSM netiwer
macro, micro, pico, femto and umbrella cells. Theerage
area of each cell varies according to the impleatéont
environment. Macro cells can be regarded as céibrevthe
base station antenna is installed on a mast orildirm
above average roof top level. Micro cells are callgse
antenna height is under average roof top levely the
typically used in urban areas. Picocells are smalls
whose coverage diameter is a few dozen metres; dhey
mainly used indoors. Femtocells are cells designedise

in residential or small business environments amhect to
the service provider's network via a broadband rirge
connection. Umbrella cells are used to cover shadow
regions of smaller cells and fill in gaps in coyggdetween
those cells.

Cell horizontal radius varies depending on anteimeight,
antenna gain and propagation conditions from a leoap
hundred meters to several tens of kilometres. Dimgdst
distance the GSM specification supports in prattice is
35 kilometres (22 mi). There are also several
implementations of the concept of an extended X[
where the cell radius could be double or even more,
depending on the antenna system, the type of nearad the
timing advance.

Indoor coverage is also supported by GSM and may be
achieved by using an indoor picocell base stat@man
indoor repeater with distributed indoor antennaktfeough
power splitters, to deliver the radio signals framantenna
outdoors to the separate indoor distributed antesystem.
These are typically deployed when a lot of callazfy is
needed indoors; for example, in shopping centers or
airports. However, this is not a prerequisite, simedoor
coverage is also provided by in-building penetratid the
radio signals from any nearby cell.

The modulation used in GSM is Gaussian minimumtshif
keying (GMSK), a kind of continuous-phase frequeslaift
keying. In GMSK, the signal to be modulated onte th
carrier is first smoothed with a Gaussian low-péker
prior to being fed to a frequency modulator, whgreatly
reduces the interference to neighboring channelgg¢ant
channel interference).

2.4 GSM network structure:

The network behind the GSM seen by the customlarge
and complicated in order to provide all of the &=y
which are required. It is divided into a numbersettions
and these are each covered in separate articles.

the Base Station Subsystem (the base stations reeid t
controllers).

the Network and Switching Subsystem (the part @& th
network most similar to a fixed network). This @setimes

also just called the core network.

the GPRS Core Network (the optional part whichvadio
packet based Internet connections).all of the ehtsnia the
system combine to produce many GSM services such as
voice calls and SMS.

Structure of a GSM network (key elements) " 78
N

Fig. 4

2.5 Global Positioning System

The Global Positioning System (GPS) is a Global
Navigation Satellite System (GNSS) developed by the
United States Department of Defense. It is the dally
functional GNSS in the world. It uses a constedatiof
between 24 and 32 Medium Earth Orbit satellitest tha
transmit precise microwave signals, which enableSGP
receivers to determine their current location, tihee, and
their velocity. Its official name is NAVSTAR GPSGPS is
often used by civilians as a navigation system.

A GPS receiver calculates its position by precigehing

the signals sent by the GPS satellites high abogeEarth.
Each satellite continually transmits messages auntathe
time the message was sent, precise orbital inféomaand

the general system health and rough orbits of @iSG
satellites. The receiver measures the transit tfheach
message and computes the distance to each satellite
Geometric trilateration is used to combine thestadices
with the location of the satellites to determine tkceiver's
location. The position is displayed, perhaps witthaving
map display or latitude and longitude; elevatidimimation
may be included. Many GPS units also show derived
information such as direction and speed, calculditeth
position changes.PS consists of three segmentse- th
satellite constellation, ground control network,danser
equipment.

Space segment

- The satellite constellations that provide thengiag
signals and navigation data messages to the usgmeent.
Control segment

- Ground control network which tracks and mairgaihe
satellite constellation by monitoring satellite hleaand
signal integrity and maintaining satellite orbital
configuration.
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User segment

- User equipment. A visual example of the GPS
constellation in motion with the Earth rotating.tNe how
the number of satellites in view from a given paoamt the
Earth's surface, in this example at 45°N, changtstime.
2.5.1 Introduction to tracking system:

A GPS tracking unit is a device that uses the @lob
Positioning System to determine the precise lonatib a
power lines, person, or other asset to which ittached
and to record the position of the asset at regukarvals.
The recorded location data can be stored withirtrdeking
unit, or it may be transmitted to a central locatéata base,
or internet-connected computer, using a cellulaPRGS),
radio, or satellite modem embedded in the unitsEftiows
the asset's location to be displayed against almaagdrop
either in real-time or when analyzing the tracletausing
customized software. Usually, a GPS tracker will ifso
one of these three categories:

Data Loggers:-

A GPS logger simply logs the position of the devate
regular intervals in its internal memory. Modern &P
loggers have either a memory card slot, or intefteah
memory and a USB port. Some act as a USB flaskedriv
This allows downloading of the data for further lgsis in a
computer. i.e. Sports persons, gliding etc...

Data pushers:-

This is the kind of devices used by the securityusiry,
which pushes (i.e. "sends") the position of theickvat
regular intervals, to a determined server, thatioatantly
analyze the data. i.e. Fleet control, Stolen Poliegs
control, Race control etc.

Data pullers:-

Contrary to a data pusher, that sends the posdfothe
device at regular intervals (push technology), ¢hdsvices
are always-on and can be queried as often as eelj(pull
technology). This technology is not in widespreae,ubut
an example of this kind of device is a computernemted
to the Internet and running gpsd. Data Pullerscaming
into more common usage in the form of devices doimg
a GPS receiver and a cell phone which, when septaial
SMS message reply to the message with their latatio

EO00000:

[T

Fig. 5. Thetraced path of a tracking device

2.6 RFID Module

Radio-frequency identification (RFID) is an automatic
identification method, relying on storing and regipt
retrieving data using devices called RFID tags or
transponders. The technology requires some extént o
cooperation of an RFID reader and an RFID tag.

An RFID tag is an object that can be applied to or
incorporated into a product, animal, or person tfoe
purpose of identification and tracking using radiaves.
Some tags can be read from several meters away and
beyond the line of sight of the reader.

Most RFID tags contain at least two parts. Oneris a
integrated circuit for storing and processing infation,
modulating and demodulating a radio-frequency (RF)
signal, and other specialized functions. The sedsrah
antenna for receiving and transmitting the sigri@ré
are generally two types of RFID tags:

Active RFID tags, which contain a battery, and Rass
RFID tags, which have no battery.

Future Chip less RFID allows for discrete identfion

of tags without an integrated circuit, thereby wiltg
tags to be printed directly onto assets at a laest than
traditional tags.

2.6.1 Varieties of RFID Tags

RFID tags come in three general varieties passictiye

or semi-passive (also known as battery-assistestii-
active) and beacon types. Passive tags requiratemal
power source, thus being pure passive devices @hey
only active when a reader is nearby to power thgm b
wireless illumination), whereas semi-passive antivac
tags require a power source, usually a small hatter
Beacon tags transmit autonomously with a certaimkbl
pattern and do not respond to interrogation.

Passive
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Passive RFID tags have no internal power supple Th
minute electrical current induced in the antennathmsy
incoming radio frequency signal provides just eroug
power for the CMOS integrated circuit in the tagptaver

up and transmit a response. Most passive tagsldigna
backscattering the carrier wave from the readeiis Th
means that the antenna has to be designed botil¢atc
power from the incoming signal and also to transimét
outbound backscatter signal. The response of avpass
RFID tag is not necessarily just an ID number; thg
chip can contain non-volatile data, possibly wriéab
EEPROM for storing data.

Active

Unlike passive RFID tags, active RFID tags haverthe
own internal power source, which is used to povher t
integrated circuits and to broadcast the respoigsrilsto

the reader. Communications from active tags toeesaid
typically much more reliable (i.e. fewer errorsamhthose
from passive tags due to the ability for activestdg
conduct a "session” with a reader.

Active tags, due to their onboard power supplyo agy
transmit at higher power levels than passive tags,
allowing them to be more robust in "RF challenged”
environments with humidity and spray or with RF-
dampening targets (including humans and cattlechvhi
contain mostly water), reflective targets from nheta
(shipping containers, vehicles), or at longer disés. In
turn, active tags can be larger (due to batterg)sand
more expensive to manufacture (due to price of the
battery). However, the potential shelf life of astiee tag
can be many years.

Many active tags today have operational ranges of
hundreds of meters, and a battery life from several
months to 10 years. Active tags may include larger
memories than passive tags, and may include tHityabi
to store additional information received from teader.
Special active RFID tags may include specializetses.
For example, a temperature sensor can be useddaodre
the temperature profile during the transportatiord a
storage of perishable goods. Other sensor typed use
include humidity, shock/vibration, light, nuclear
radiation, pressure and concentrations of gasels asc
ethylene.

Increasingly, active tags on the market today are
internationally standardized according to the IS800U0D-7

air interface standard, which operates at the 43%& M
frequency. In addition, active tags that are soidthe
form of an electronic seal are standardized acogrt

the ISO 18185 standard.

Beacon tags

Beacon tags blink the coded identity signal at guliar
pattern. This may be a constant blink rate or akbtate
with stochastic shift or some triggered blinkingotNo
activate the responder function in a tag first prag from
limiting the speed capabilities and improves the
availability of the identification information undeoisy
conditions. Therefore the beacon concept applerety
robust processes: The regular availability of tlogled
signal reduces latency and allows for low poweelgyas
with active tags. However, the permanent talk ohyna
tags may pollute the frequency channel and thezefor
prevent from operating in denser populations. Tésigh

of the blinking scheme must take the battery lijele
into account. Currently (2008) none of the offered
products follows any known line of international
standardization. However, all blinking must obee th
national wireless communications regulations camoer
power level and channel occupation.

Antenna Types

The antenna used for an RFID tag is affected by the
intended application and the frequency of operation
Low-frequency is 30-300 kHz. LFID or Low FID passiv
tags are normally inductively coupled, and becatise
voltage induced is proportional to frequency, maoj
turns are needed to produce enough voltage to tepana
integrated circuit. Compact Low FID tags, like glas
encapsulated tags wused in animal and human
identification, use a multilayer coil (3 layers H§0-150
turns each) wrapped around a ferrite core. Highueacy

is 3-30 MHz At 13.56 MHz, a HFID or High FID tag,
using a planar spiral with 5-7 turns over a creditd-
sized form factor can be used to provide rangdsref of
centimeters. These coils are less costly to prodhae

LF coils, since they can be made using lithographic
techniques rather than by wire winding, but two ahet
layers and an insulator layer are needed to altmwtHe
crossover connection from the outermost layer te th
inside of the spiral where the integrated circuitd a
resonance capacitor are located.

Ultrahigh-frequency or UHF is 300 MHz-3 GHz. UHFID
and microwave passive tags are usually radioagtivel
coupled to the reader antenna and can employ
conventional dipole-like antennas. Only one meaget

is required, reducing cost of manufacturing. Dipole
antennas, however, are a poor match to the high and
slightly capacitive input impedance of a typicaeigrated
circuit. Folded dipoles, or short loops acting reduictive
matching structures, are often employed to improve
power delivery to the IC. Half-wave dipoles (16 @n
900 MHz) are too big for many applications; for exade,
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tags embedded in labels must be less than 10 cm (4
inches) in extent. To reduce the length of the ramae
antennas can be bent or meandered, and capadgjive t
loading or bowtie-like broadband structures are alsed.
Compact antennas usually have gain less than that o
dipole that is less than 2 dB and can be regarded a
isotropic in the plane perpendicular to their axis.

Dipoles couple to radiation polarized along theiess so

the visibility of a tag with a simple dipole-liketenna is
orientation-dependent. Tags with two orthogonal or
nearly-orthogonal antennas, often known as duadtdip
tags, are much less dependent on orientation and
polarization of the reader antenna, but are lsagdrmore
expensive than single-dipole tags.

Patch antennas are used to provide service in close
proximity to metal surfaces, but a structure wittod
bandwidth is 3-6 mm thick, and the need to proade
ground layer and ground connection increases cost
relative to simpler single-layer structures.

HFID and UHFID tag antennas are usually fabricated
from copper or aluminum. Conductive inks have seen
some use in tag antennas but have encounteredeprsbl
with IC adhesion and environmental stability.

Tag attachment

There are three different kinds of RFID tags basaed
their attachment with identified objects, iagtachable,
implantable andinsertion tags®®. In addition to these
conventional RFID tags, Eastman Kodak Company has
filed two patent applications for monitoring ingest of
medicine based ondigestible RFID tag.

RFID Backscatter

To communicate, tags respond to queries generating
signals that must not create interference withrézalers,

as arriving signals can be very weak and must be
differentiated. Besides backscattering, load mdéia
techniques can be used to manipulate the readelds f
Typically, backscatter is used in the far field, exdas
load modulation applies in the near field, withirfeav
wavelengths from the reader.

2.7 Microcontroller LPC2148

The CPU at the heart of the LPC2000 family is tHeMY.
The LPC2141/42/44/46/48 microcontrollers are based
16-bit/32-bit ARM7TDMI-S CPU with real-time emulati
and embedded trace support, that combine microatertr
with embedded high speed flash memory ranging f&@m
KB to 512 KB. A 128-bit wide memory interface and a
unique accelerator architecture enable 32-bit @deution

at the maximum clock rate.

Serial communications interfaces ranging from a USB
Full-speed device, multiple UARTs, SPI, SSP to G-

and on-chip SRAM of 8 kB up to 40 kB, make these
devices very well suited for communication gatewaysl
protocol converters, soft modems, voice recognitiomd
low end imaging, providing both large buffer sizelehigh
processing power. Various 32-bit timers, singledoal 10-
bit ADC(s), 10-bit DAC, PWM channels and 45 fastiGP
lines with up to nine edge or level sensitive axabr
interrupt pins make these microcontrollers suitalibe
industrial control and medical systems.
2.8 Microcontroller PIC16F877A
The major heart of this Paper is PIC16F877A
microcontroller, the reasons why we selected thisour
Paper? The PIC16F877A provides the following stadd
features only 35 single-word instructions to leahsingle-
cycle instructions except for program branches,ctvtdre
two-cycle, Operating speed: DC — 20 MHz clock infa€
— 200 ns instruction cycle, Up to 8K x 14 wordsFddish
Program Memory, Up to 368 x 8 bytes of Data Memory
(RAM), Up to 256 x 8 bytes of EEPROM Data Memory,
Pinout compatible to other 28-pin or 40/44-pin,
PIC16CXXX and PIC16FXXX microcontrollers, TimerO:
8-bit timer/counter with 8-bit prescaler, Timerl -6
timer/counter with prescaler, can be incrementedndu
Sleep via external crystal/clock Timer2 8-bit tilceunter
with 8-bit period register, prescaler and postsgalavo
Capture, Compare, PWM modules, Capture is 16-tatx.m
resolution is 12.5 ns; Compare is 16-bit, max. lkg&m is
200 ns PWM max. resolution is 10-bit, Synchronoesdb
Port (SSP) with SPI (Master mode) and 12C (Mastavs,
Universal Synchronous Asynchronous Receiver Trattemi
(USART/SCI) with 9-bit address detection, Parafidhve
Port (PSP) 8 bits wide .
Architecture 16F877A
2.9 UART
Serial Communication
A serial port sends and receives data one bit @tna
over one wire. While it takes eight times as lorsgta
transfer each byte of data this way, only a fewewiare
required. In fact, two-way (full duplex) communiicats
is possible with only three separate wires- onednd,
one to receive, and a common signal ground wire.

= Bi-directional communications

= Communicating by wires

= The Parity Bit

= Cable lengths

= MAX-232C
= DCE And DTE devices
= Synchronous and Asynchronous

Communications
Bi-directional Communications
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The serial port on your PC is a full-duplex device
meaning that it can send and receive data at thwe sa
time. In order to be able to do this, it uses safgalines
for transmitting and receiving data. Some typeseafal
devices support only one-way communications and
therefore use only two-wires in the cable — thegnait
line and the signal ground.

Communicating by bits

Once the start bit has been sent, the transmitaissthe
actual data bits. There may either be 5,6,7, oat8 dits,
depending on the number you have selected. Both
receiver and the transmitter must agree on the eummb
data bits, as well as the baud rate. Almost allichsy
transmit data using either 7 or 8 data bits. Notitat
when only 7 data bits are employed, you cannot send
ASCII values greater than 127. Likewise, using & bi
limits the highest possible value to 31. After ttta has
been transmitted, a stop bit is sent. A stop bit daalue

of 1- or a mark state- and it can be detected ctiyreven

if the previous data bit also had a value of 1.sTisi
accomplished by the stop bit's duration.

The Parity Bit

Besides the synchronization provided by the usstanft
and stop bits, an additional bit called a parity foiay
optionally be transmitted along with the data. Aifyabit
affords a small amount of error checking, to hefpedt
data corruption that might occur during transmissio
Cable Lengths

The MAX-232 standard imposes a cable length linfit o
50 feet. You can usually ignore this “standardticsi a
cable can be as long as 10000 feet at baud ratée up
19200 if you use a high quality, well shielded eallhe
external environment has a large effect on lendtns
unshielded cables.

MAX232 (Voltage Converter)

Since the RS232 is not compatible with today
microprocessors and micro controller, we need dirieer

to convert the RS232 signals to TTL voltage levbkst
will be acceptable to the 8051’s TXD and RXD pi©sie
example of such a converter is MAX 232 from maxim
corp. The MAX 232 converts from RS232 voltage Isvel
to TTL voltage levels, and vice versa. One advamtafy
MAX232 chip is that it uses a +5V power source, afhi
is the same as the source voltage for the at89s6 m
controller. In other words, with a single +5v power
supply we can power both the PIC and MAX 232, with
no need of for the dual power supplies that arensom

in many older systems. The MAX 232 requires four
capacitors ranging from 1 to 22 microfarad. The tmos
widely used value for this capacitor is 22microthra

The MAX232 is a dual driver/receiver that includas
capacitive voltage generator to supply TIA/EIA-232-
Fvoltage levels from a single 5-V supply. Each neze
converts TIA/EIA-232-F inputs to 5-V TTL/CMOS
levels. These receivers have a typical thresholdl. ®fV,

a typical hysterias is of 0.5 V, and can accept-¥30
inputs. Each driver converts TTL/CMOS input leviei®o
TIA/EIA-232-F levels.

DCE and DTE devices

Two terms you should be familiar with are DTE and
DCE. DTE stands for Data Terminal Equipment, and
DCE stands for Data Communication Equipment. These
terms are used to indicate the pin-out for the ectors
on a device and the direction of the signals onpines.
Your computer is a DTE device, while most otherides
are usually DCE devices. If you have trouble kegphre
two straight then replace the term “DTE device” hwit
your PC and the term DCE device with “remote Device
in the following discussion. The RS-232 standaatest
that DTE devices use a 25-pin male connector, aG#& D
devices use a 25-pin female connector. You caretber
connect a DTE device to a DCE using a straightfoin-
pin connection. However, to connect two like desice
you must instead use a null modem cable. Null modem
cables cross the transmit and receive lines ircdide.

The DTE device puts this line in a mark conditiontell
the remote device that it is ready and able toivecgata.

If the DTE device is not able to receive data @qfly
because its receive buffer is almost full), it wallit this
line in the space condition as a signal to the RDEEtop
sending data. When the DTE device is ready to vecei
more data it will place this line back in the mark
condition. The complement of the RTS wire is CTS,
which stands for Clear to Send. The DCE device thiss
line in a mark condition to tell the DTE device ttliais
ready to receive the data. Likewise, if the DCEidevs
unable to receive data, it will place this linetlire space
condition. Together, these two lines make up wisat i
called RTS/CTS or “hardware” flow control. The
software wedge supports this type of flow contioeell

as Xon/Xoff or “software” flow control. Softwarediv
control uses special control characters transmifteoh
one device to another to tell the other devicettp ®r
start sending data. With software flow control R&S
and CTS lines are not used.

DTR stands for Data Terminal Ready. Its intended
function is very similar to the RTS line. DSR (D&at
Ready) is the companion to DTR in the same way that
CTS is to RTS. Some serial devices use DTR and &SR
signals to simplify confirm that a device is conteecand
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turned on. The software wedge sets DTR to the mark
state when the serial port is opened and leaviesthat
state until the port is closed. The DTR and DSRedin
were originally designed to provide an alternatehoé

of hardware handshaking. It would be pointless $e u
both RTS/CTS and DTR/DSR for flow control signals a
the same time. Because of this DTR and DSR ardyrare
used for flow control.

Synchronous and Asynchronous Communications

There are two basic types of serial communications,
synchronous and asynchronous. With synchronous
communications, the two devices initially synchmeni
themselves to each other, and then continually send
characters to stay in sync. Even when the dataots n
really being sent, a constant flow of bits allowechke
device to know where the other is at any given tiffteat

is, each character that is sent is either actut daan
idle character. Synchronous communications allows
faster data transfer rates than asynchronous msthod
because additional bits to mark the beginning arai af
each data byte are not required. The serial portEBM
style PCs are asynchronous devices and therefdye on
support asynchronous serial communications.
Asynchronous means no “synchronization”, and thus
does not require sending and receiving idle charact
However, the beginning and end of each byte of data
must be identified by start and stop bits. Thetsiér
indicates when the data byte is about to begin thed
stop bit signals when it ends.

2.10 Stepper Motor

A stepper motor is an electromechanical evinceckwhi
converts electrical pulses into discrete mechanical
movements. The shaft or spindle of a stepper motor
rotates indiscrete step increments when electrical
command pulses are applied to it in the proper eecg!
The motors rotation has several direct relatiorsHip
these applied input pulses. The sequence of thiedpp
pulses is directly related to the direction of nmatbafts
rotation. The speed of the motor shafts rotatioginsctly
related to the frequency of the input pulses aedehgth

of rotation is directly related to the number ofum
pulses applied.

Stepper motors operate differently from DC brush
motors, which rotate when voltage applied to their
terminals. Stepper motors, on the other hand, &ftdyg
have multiple "toothed" electromagnets arrangediradio

a central gear-shaped piece of iron. The electroetag
are energized by an external control circuit, sasha
microcontroller. To make the motor shaft turn, tfiome
electromagnet is given power, which makes the gear'

teeth magnetically attracted to the electromagreéth.
When the gear's teeth are thus aligned to the first
electromagnet, they are slightly offset from thextne
electromagnet. So when the next electromagnetinedu
on and the first is turned off, the gear rotatéghsly to
align with the next one, and from there the prodsss
repeated. Each of those slight rotations is callédtep,”
with an integer number of steps making a full riotat In
that way, the motor can be turned by a preciseeang|
Stepper motors nameplates typically give only thedng
current and occasionally the voltage and windirgistance.
The rated voltage will produce the rated windingrent at
DC: but this is mostly a meaningless rating, asvaldern
drivers are current limiting and the drive voltaggeatly
exceed the motor rated voltage.

A stepper's low speed torque will vary directlythwi
current. How quickly the torque falls off at fastgpeeds
depends on the winding inductance and the drivaiitiy it
is attached to, especially the driving voltage.

Steppers should be sized according to publishequéor
curve, which is specified by the manufacturer atipalar
drive voltages and/or using their own drive cirpuitlt is
not guaranteed that you will achieve the same padace
given different drive circuitry, so the pair shoudd chosen
with great care.

Stepper Motor Controller by ULN2003
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Fig. 5: Sepper motor interfacing chip
There are three main types of stepper motors
1. Permanent Magnet Stepper (can be subdivided
in to 'tin-can' and ‘hybrid’, tin-can being a
cheaper product, and hybrid with higher quality
bearings, smaller step angle, higher power
density)
2. Hybrid Synchronous Stepper
3. Variable Reluctance Stepper
Stepper Motor Advantages
1. The rotation angle of the motor is proportional to
the input pulse.
2. The motor has full torque at standstill (if the
windings are energized)
3. Precise positioning and repeatability of
movement since good stepper motors have an
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accuracy of3 — 5% of a step and this error isnon
cumulative from one step to the next.

4. Excellent response to
starting/stopping/reversing.

5. Very reliable since there are no contact brushes
in the motor. Therefore the life of the motor is
simply dependant on the life of the bearing.

6. The motors response to digital input pulses
provides open-loop control, making the motor
simpler and less costly to control.

7. It is possible to achieve very low speed
synchronous rotation with a load that is directly
coupled to the shaft.

8. A wide range of rotational speeds can be
realized as the speed is proportional to the
frequency of the input pulses.

II. DESIGN
3.1 Design of ETC
The system was developed in a modular-based method.
contains an identification module, which has thelORF
hardware to read tags as vehicles pass througtolibate.
This module sends information to the software medul
through RS232 serial connection. The software nedaks
the information from the identification module tetdrmine
the actual physical identity of the vehicle using EPC
code and the information is used to tell the booateg
whether to open or not. The boom gate system makéise
mechanical module.
Components of RFID Read-Writer System:

To have a complete RFID system, an interrogator, a

transponder, an antenna and some tags were usede Th
form the RFID hardware which is used in an inforiowat
processing system (IPS) to acquire the total beraffi
RFID. An RFID system can detect many different RFID
tags simultaneously as long as they are within réem
range of the interrogator. The interrogator actthassensor
as well as an interface between RFID transpondedsttze
IPS. Antennae are attached to the interrogatorpemfbrm
the actual Radio Frequency (RF) communication wiiéch
described above.

A computer hosting the IPS application pilots the
interrogator and processes the data it sends. RA& |
application monitors, configures and coordinatesless for
data collection as well as the execution of busines
programs as dictated by programmed business rulds a
logic. The IPS normally is also referred to as eldge-ware
or middleware and can be addressed as the intalggmsor
network platform (ISNP). After configuration of gameters
meaningful information has to be taken from the tag

The Identification module:

There are seven data lines from the RFID read/write
module. The important ones for reading and writing the
lines for transmitting and receiving data in a tway
communication between the RFID reader and the ctenpu
system. A USB-t0-RS232 converter is used to enable
connect the RFID module to the Personal Comput€éj {P

it does not have an RS232 port. The RFID module is
powered from an independent power source, in thée ca

12 V and 3A supply. A tag is passed in the regibhe
magnetic field produced by the RFID module and epbe
sound is produced signalling its detection [7]. TREID
module needs to be configured with certain comnatign
parameters. This can be done using the given specif
instructions and can be achieved by using the Demo
Application or an independent developed applicatibime
RFID module is connected to the PC via the RS232 po

Toll Section:

Po > > LC
RFI | _’EI
Meroz-

(]

|EE|

Fig: 6

Vehicle Section:

-

ARM-7

3.2 Description of Block Diagram

The major components of this Paper are Microcoletrs|
RFID Tag Reader and stepper motor.

Power supply

The Entire Paper needs power for its operation. él@w
from the study of this Paper it comes to know that
supposed to design 5v and 12v dc power supply.ySo b
utilizing the following power supply components,
required power has been gained. (230/12v (1A and
500mA) — Step down transformers, Bridge rectifier t
converter ac to dc, booster capacitor and +5v (yYao8
+12v (7812) regulator to maintain constant 5v & 12
supply for the controller circuit and RFID Reader).
Microcontroller LPC 2148
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The CPU at the heart of the LPC2000 family isAfRM?7.
The LPC2141/42/44/46/48 microcontrollers are based
16-bit/32-bit ARM7TDMI-S CPU with real-time emulati
and embedded trace support, that combine micrauitetr
with embedded high speed flash memory ranging f8@m
kB to 512 kB. A 128-bit wide memory interface and a
unique accelerator architecture enable 32-bit eo@eution

at the maximum clock rate. For critical code size
applications, the alternative 16-bit Thumb modeuces
code by more than 30 % with minimal performanceaftgn
Due to their tiny size and low power consumption,
LPC2141/42/44/46/48 are ideal for applications wher
miniaturization is a key requirement, such as accestrol
and

Point-of-sale. Serial communications interfaces giag
from a USB 2.0 Full-speed device, multiple UART®I.S
SSP to 12C-bus and on-chip SRAM of 8 kB up to 4Q kB
make these

devices very well suited for communication gatewaysl
protocol converters, soft modems, voice recognitard
low end imaging, providing both large buffer sizeehigh
processing power. Various 32-bit timers, singledoal 10-
bit ADC(s), 10-bit DAC, PWM channels and 45 fastiGP
lines with up to nine edge or level sensitive eaxabr
interrupt pins make these microcontrollers suitalibe
industrial control and medical systems.

Microcontroller PIC16F877A

The major heart of this Paper is PIC16F877A
microcontroller, the reasons why we selected thisour
Paper? The PIC16F877A provides the following stadd
features only 35 single-word instructions to lealhsingle-
cycle instructions except for program branches,ctvhare
two-cycle, Operating speed: DC — 20 MHz clock infia€

— 200 ns instruction cycle, Up to 8K x 14 wordsFdésh
Program Memory, Up to 368 x 8 bytes of Data Memory
(RAM), Up to 256 x 8 bytes of EEPROM Data Memory,
Pinout compatible to other 28-pin or 40/44-pin,
PIC16CXXX and PIC16FXXX microcontrollers, TimerO:
8-bit timer/counter with 8-bit prescaler, Timerl -l
timer/counter with prescaler, can be incrementedndu
Sleep via external crystal/clock Timer2 8-bit tiiceunter
with 8-bit period register, prescaler and postsgalavo
Capture, Compare, PWM modules, Capture is 16-tsatx.m
resolution is 12.5 ns, Compare is 16-bit, max. lkggm is
200 ns PWM max. resolution is 10-bit, Synchronoes&b
Port (SSP) with SPI (Master mode) and 12C (MastavkS,
Universal Synchronous Asynchronous Receiver Trattemi
(USART/SCI) with 9-bit address detection, Paralidhve
Port (PSP) 8 hits wide .

RFID Reader Details

The DLP-RFID1 is a low-cost, USB-powered module for
reading from and writing to 1ISO 15693, ISO 18000-3,
and Tag-it™ intelligent RFID transponder tags.dslthe
ability to both read and write up to 256 bytes afadin
addition to reading the unique identifier (UID/SIDAIl
of the DLP-RFID1's electronics and antenna reside
within the compact unit, and all operational power
taken from the host PC via the USB interface. Tdrege
of the internal antenna is up to 4 inches dependpan
the size of the tag being read.
RFID stands for Radio Frequency Ildentificationisltan
electronic technology whereby digital data encoutedn
RFID Tag (or transponder) is retrieved utilizingeader.
In contrast to bar code technology, RFID systemsiato
require line-of-sight access to the tag in orderetoieve
the tag's data, and they are well suited to harsh
environments.
An RFID tag consists of an integrated circuit dttat to
an antenna. In the case of the tags used with ttfe- D
RFID1, the antenna is in the form of conductive ink
“printed” on a material that allows for connectitmthe
integrated circuit. This type of passive (battewe) tag
is commonly referred to as an “inlay”
The RFID reader (or “interrogator”) is typically a
microcontroller-based radio transceiver that powbes
tag with a time-varying electromagnetic radio freqcy
(RF) field. When the RF field passes through thgsta
antenna, AC voltage is generated in the antenna and
rectified to supply power to the tag. Once powelbe,
tag can receive commands from the reader. The
information stored in the tag can then be read H®y t
reader and sent back to the host PC for processing.
The data in the tag consists of a hard-coded, penta
serial number (or UID) and user memory that can be
written to, read from and locked if desired. Onoeked,
user data can still be read but not changed.
LCD Module
A liquid crystal is a material (normally organicrfbCDs)
that will flow like a liquid but whose molecularrstture
has some properties normally associated with solitie
Liquid Crystal Display (LCD) is a low power devic€he
power requirement is typically in the order of nolsatts
for the LCD. However, an LCD requires an external o
internal light source. It is limited to a temperatwange of
about OC to 60C and lifetime is an area of condeecause
LCDs can chemically degrade
There are two major types of LCDs which are:

1. Dynamic-scattering LCDs

2. Field-effect LCDs
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Field-effect LCDs are normally used in such appiaes
where source of energy is a prime factor (e.g.,.ches,
portable instrumentation etc.).They absorb conaialgriess
power than the light-scattering type. However, tbst for
field-effect units is typically higher, and theimilght is
limited to 2 inches. On the other hand, light-serétiy units
are available up to 8 inches in height. Field-affie€CD is
used in the Paper for displaying the appropridiarmation.
The turn-on and turn-off time is an important coesation

in all displays. The response time of LCDs is ia thnge of
100 to 300ms.The lifetime of LCDs is steadily iresing
beyond 10,000+hours limit. Since the color generdig
LCD units is dependent on the source of illuminatithere

is a wide range of color choice.

Stepper Motors

These motors are also called stepping motors ao ste
motors. This name is used because this motor sotaiagh

a fixed angular step in response to each inpuentmpulse
received by its controller. In the recent yearsréhhas been
wide demand of stepping motors because of the sxgo
growth of the computer industry. This popularitydse to
the fact that they can be directly controlled bynpuoiters,
microprocessors and programmable controllers.

As we know industrial motors are used to convestteic
into mechanical energy but they cannot be used for
precision positioning of an object. These steppetons are
ideally suited for situations where precise positig is
required

When a command pulse is received each time theubutp
shaft rotates in a series of discrete angular\iater When
number of pulses supplied are definite then shéfthe
stepper motor turns through definite known anglaisT
makes stepper motor suited for open loop positiamtrol
because no feedback needs to be taken from thie shaf
Such motors develop some torques ranging from 1Mimm
a tiny wristwatch motor of 3mm diameter, up to 40Nn a
motor of 15cm diameter suitable for machine tool
applications. Power output ranges from 1Wto a méx o
2500W. The only moving party in a stepper motoitss
rotor, which has no windings, commutator or brusfiéss
feature makes it quite robust and reliable.

Step Angle the angle through which motor shafttestdor
each command is called the step angle. Smallestdpper
angle, greater the no. of steps for revolution higther the
resolution or accuracy of positioning obtained. Tiep
angle can be as small as 0.72 degrees as largedegytees.
But most common step sizes are 1.8, 2.5, 7.5 and 15
Resolution is given by the number of steps needed t
complete one revolution of the rotor shaft. Highbe
resolution greater the extraordinary ability to ke at very

high stepping rates up to (20,000 steps 1 secopdjdfion

at high speeds is called slewing.

Stepping motors come in two varieties, permanergnet
and variableeluctance (there are albgbrid motors, which
are indistinguishable from permanent magnet mdfrans

the controller's point of view). Lacking a label thre motor,
you can generally tell the two apart by feel whenpower

is applied. Permanent magnet motors tend to "csgyoal
twist the rotor with your fingers, while variableluctance
motors almost spin freely (although they may cdaghsly
because of residual magnetization in the rotor)u Yan
also distinguish between the two varieties with an
ohmmeter. Variable reluctance motors usually hdweet
(sometimes four) windings, with a common return,ilgvh
permanent magnet motors usually have two indepénden
windings, with or without center taps. Center-tappe
windings are used in unipolar permanent magnet raoto
GSM (Global System for Mobile communications
originally from Groupe Spécial Mobil§ is the most
popular standard for mobile phones in the world It
promoter, the GSM Association, estimates that 80% e
global mobile market uses the standard. GSM is Used
over 3 billion people across more than 212 cousitdad
territories. Its ubiquity makes international roamivery
common between mobile phone operators, enabling
subscribers to use their phones in many parts eofatbrid.
GSM differs from its predecessors in that both sligy
and speech channels are digital, and thus is ceresd
second generation (2G) mobile phone system. Ttisats
meant that data communication was easy to buildl tihé
system. GSM EDGE is a 3G version of the protocol.

The ubiquity of the GSM standard has been an adgerib
both consumers (who benefit from the ability tormoand
switch carriers without switching phones) and also
network operators (who can choose equipment froynoén
the many vendors implementing GSM [4]). GSM also
pioneered a low-cost (to the network carrier) alative to
voice calls, the short message service (SMS, addledc
"text messaging"), which is now supported on othebile
standards as well. Another advantage is that taedsrd
includes one worldwide emergency telephone number,
112.[5] This makes it easier for international &ters to
connect to emergency services without knowing thell
emergency number.

Newer versions of the standard were backward-cabipat
with the original GSM phones. For example, Reléageof
the standard added packet data capabilities, bynsneé
General Packet Radio Service (GPRS). Release '99
introduced higher speed data transmission usingoegd
Data Rates for GSM Evolution (EDGE).
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3.3 Hardware Design

This involved the designing of the mechanical paith the
aim of having a stable, cheap, light and relial@sigh. For
the prototype, wood was used but aluminium can $edu
for real life boom. After successful building ofetlgate
system the whole system was integrated for tesfltgp
RFID, server (computer and database), PIC conpaker
supply and the gate system were joined together.

3.3.2 Circuit Diagram

nox | i J

IRRX

]

3.4 Software Module

The microcontroller was programmed using the C
programming language and Visual Basic was usedeén t
serial communication between the computer and tRkDR
as well as with the PIC. A database was develomiugu
Microsoft Access since it can contain up to 32768ords

of objects, a size of about 2GB memory space wigch
sufficient for demonstration. Synchronizing softevanalled
Sync Toy was used to demonstrate exchange of data
between.

3.5 Software Requirements

Keil an ARM Company makes C compilers, macro

assemblers, real-time kernels, debuggers, simslator
integrated environments, evaluation boards, and
emulators for ARM7/ARMY/Cortex-M3,

XC16x/C16x/ST10, 251, and 8051 MCU families.

The Keil 8051 Development Tools are designed toesol
the complex problems facing embedded software
developers Keil development tools for the 8051
Microcontroller Architecture support every level of
software developer from the professional applicetio
engineer to the student just learning about emikdde
software development. When starting a new Paper,
simply select the microcontroller you use from Bevice
Database and the pVision IDE sets all compiler,
assembler, linker, and memory options for you.Nwusr
example programs are included to help you getestart
with the most popular embedded 8051 devices.

The Keil pVision Debugger accurately simulates bipc
peripherals (I12C, CAN, UART, SPI, Interrupts, |/@rk,
A/D Converter, D/A Converter, and PWM Modules) of
your 8051 device. Simulation helps you understand
hardware configurations and avoids time wastedebaps

problems. Additionally, with simulation, you can iter

and test applications before target hardware igabla

Embedded “C” Compiler

= ANSI C - full featured and portable.

= Reliable - mature, field-proven technology.

= Multiple C optimization levels.

= An optimizing assembler.

= Full linker, with overlaying of local variables to
minimize RAM usage.

= Comprehensive C library with all
provided.

= Includes support for 24-bit and 32-bit IEEE floagtin
point and 32-bit long data types.

= Mixed C and assembler programming.

Unlimited number of source files.

Listings showing generated assembler.

Compatible - integrates into the MPLABIDE,

MPLAB ICD.
= Runs on multiple platforms: Windows, Linux,
UNIX, Mac OS X and Solaris.

source code

V. PROGRAMMING IN KEIL SOFTWARE
4.1 Steps for Programming in KEIL Software
1. Click on the Keil vision Icon on Desktop
2 The following figure will appear
3 Click on the Project menu from the title bar
4, Then Click on New Project Save the Project by
typing suitable project name with no extension
in u r own folder sited in either C:\ or D:\

5. Then Click on Save button above.

6. Select the component for u r project. i.e.
Philips......

7. Click on the + Symbol beside of Philips Then
Click on “OK”

8. The Following fig will appear

9. Then Click either YES or NO......... mostly
“NO”

10. Now your project is ready to USE

11. Now double click on the Targetl, you would
get another option “Source group 1" as shown
in next page. Click on the file option from
menu bar and select “new” The next screen will
be as shown in next page, and just maximize it
by double clicking on its blue boarder.

Now start writing program in either in “C" or
“ASM”

For a program written in Assembly, then save it
with extension “. asm” and for “C” based
program save it with extension “ .C

12.

13.
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14, Now right click on Source group 1 and click e Then “New Project work PCB layout” window
on “Add files to Group Source” will open. There we have to select “Do not create”
Now you will get another window, on which by defaul radio button and then click on “Next” button.
“C” files will appear. e Then “New Project work Firmware” window will
Now select as per your file extension given while open. There we have to select “No firmware
saving the file project” radio button and then click on “Next”
15. Click only one time on option “ADD” button.
16. Now Press function key F7 to compile. Any « the final window in the process of creating praject
error will appear if so happen. It shows the " New project work summary” and
there we have to click on “Finish” button.
V. USING PROTEUS SOFTWARE « Then we are selecting the devices for the project

design. Click on the “P” button to pick the dece

for our design. And enter the keywords for device.

PROTELS BESIGN SULTE 8.0 The results space shows the devices matches to
- your keyword.

2 B = 5™ Ky \NESNE Y| P
When we double click on Proteus Simulation softweos,
this is £ window will appear in your screen. And In the
“Start window”, we have to click on “New Project t
create new project

This is Output PDF File.

VI. FUNCTIONAL DESCRIPTION
Presently toll collection system is mainly depegdan the
men. That means it is depending on human effon sbis
proposal to reduce human effort and improve secaritd
avoiding jam at toll center.

This system is working like in shown figure 18, éeve are
using PIC16F877A microcontroller it is interfacedthw
LCD, steeper motor, RFID. The microcontroller hatally
bic i I 40 pins . To display microcontroller is interrecdd with
T — . LCD.

3 R s In LCD 8 pins are data pins that are 7 to 14 armeoted to
port0 of microcontroller. These 8 pins are dataspifhese
are used to send information to LCD or read costé&am
LCD registers that are displayed on the LCD.

Pin 4 in LCD to port 3.5 pin of micro controllermpé LCD
is called register select pin. This is used to deltbe
internal register of LCD, this pin is made low thdre
instruction command code register is selectechiff pin is
made high then the data register is selected.

Pin 5 is connected to pin 3.6 in micro controllem5 of
LCD is called read/write pin. If this pin is madgth then
the user is allowed to read information from ittHfs pin is
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»  After clicking on “New Project”, the above shown
window will appear on your screen. There we
have to select the path (i.e., on which location we
want to save our project file) and the name of the
project. After that select “New project” radio
button and Click on “next”

«  “New Project work schematic designs” window
will open, there we have to select “Create a
schematic” radio button and Design template as
“Default” then click on “Next” button.
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made low then the user is allowed to write the rimfation

to it.

Pin 6 is connected to port3.7 pin of micro conenllThis is
used by the LCD to latch information presentedtsodiata
pins.

In the system another important section is UARTiaser
communication. Microcontroller is interfaced with
MAX232. We need line driver to convert the RS23shsis

to TTL voltage levels that will be acceptable tocroi
controller. In microcontroller the interfacing piase TXD,
RXD pins. One example of such a convert is MAX 232
from Maxim Corp. The MAX232 converts from RS232
voltage level to TTL levels, and vice versa. Ongaadage

of MAX232 chip is that is uses a 5V power supplg meed
dual power supplies that are common in many olgstes.
MAX232 requires 4 capacitors ranging from 1 to 22nm
Farad.

After MAX 232 is interfaced to communicate with isér
communication and with help of modem it can linkthwi
RFID reader. In this system is main module is RFID.
System having tags given that's having small michip
that's working when it is faced front of the readBfID
reads information of tag detects and display on the
controller side. If any invalid tag it e displayanse. RFID
mainly reads data from tag and sends information to
controller this is the main function of ETC.

In the system another module is mechanical parthvis
the steeper motor. It is inter faced with micro tcokter
with help of ULN 2003. This is a 16 pin chip. PinaBd
pins 4 are linked with micro controller. ULN chijinpl2 to
pin 16 are out put pins that are link with steepeator.
Remaining are connected with resistors.

Electron toll collection system working like shownfigure
18. In the system is mainly depending on microculer
and RFID. Vehicle owner contain tag when ever Jehic
coming into toll center. In toll center RFID readsrroad
side. Here we used low frequency RFID so that feeqy is
125 KHz, when vehicle driver shows his tag befeader it
immediately starts working. The tag information and
content of data and everything is displayed on rotlet
side. Right Tag are detected and amount is deduated
alternately gate is opened or closed.

If any defaults we can reset the system and tagade
invalid. Toll center having some toll center pemsldres
and can enquiry defaults and take immediate action.

e N

Start P

o

wehicle enters toll
booth entrance

‘ Readar checks ‘

a

balance

I N
YES //// T
- -~
|« < Barred Tag? >
~ —
~ —
—

NO

Rarrier not lifted

Barrier lifted

Fig. 7: Functional Flow Diagram

6.1 APPLICATIONS
1. Military and aerospace embedded software
applications
2. Communication Applications
3. Industrial automation and process control safey
6.2 SECURITY

The system proved to be secure sinceuld not be
cracked without the login details. No unauthorizesgr is
supposed to log on to the system, in case they steay
editing their balances. However the weakness of the
networked tollgate system is that it is prone ® $pread of
viruses and leaking of information to the outsidarlad. We
recommend that further studies be done to reduserigk.
However it is very difficult for subscribers to de RFID
tags and start using them in the road because an
unrecorded/unknown tag ID is not allowed to pass.

VII. RESULTS

VIII.

CONCLUSION

Presenting an active RFID system platform includiags
and the reader were we describe the detailed design
implementation of our platform. Our active RFID ®m

has features such as high identification rate dfiple tags,
reliable energy budget. Our tag and the readeefieetive
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for development and evaluation of prototype appilice
because of the flexibility of the design of bothidware and
software. So, our platform will be suitable for satile item
management applications.
IX. FUTURE SCOPE

The future works include as follows:

* The investigation of cost reduction of the platform

» The sophisticated design of the collision arbitnati

of the active RFIDs.
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