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Abstract

Our paper deals with automatic vehicle speed lonitoads by using solar powered RFID technologgdietrol an automobile. In the
present scenario traffic violations are increasirapidly. It gives rise to major problems which dreyond human control directly
and therefore there is a need for automation. AhDRreader present in the vehicle senses the veldpkeed limit on the tag as a
reference speed input(attached to the speed liigitheard).Here ,the active RFID tag is used in #ignboard which is having a
battery supplied from the solar panel. This refespeed is given to the electronic control unitalwhile the vehicle speed sensor
present in the wheel gives the actual speed of¢héle on road. The output of this ECU unit isegivo the proposed braking system
present in the automobiles. We here suggest twkirigaystems in this paper. It's having an advaatafjnot supplying the power to

rural area signboards.
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1. INTRODUCTION

1.1 Introduction to RFID Concept

Radio Frequency Identification (RFID) technologyosls a
continuous growth in various application field&elilogistics,
medical science, security, access control etc.RF® system

is a three component system consisting of: tagdereand
database. The access control, specifically, isctiete of IDs
entry to or exit from the range area of the RFIRder.
Transponders (Tags) must have the circuitry neéddadrvest
power from the electromagnetic fields generated thg
interrogator, the necessary memory elements, akasethe
different control circuits. The simplest transporsdeontain
only read-only memory (ROM), while more sophisteazht
transponders also include random access memory (Rakid
nonvolatile programmable read-only memory (PROM) or
electrically erasable programmable read- only memor
(EEPROM). ROM usually contains the identificatiotmirgy
for the transponder and instructions for its opegasystem .
The figure shown below is how an active RFID tag
communicates with the reader. In our discussionceresider
active tags only.

RFID Tag
included
battery

Send electromagnetic wave included RFID Tag
information by self energy

]

Fig.1 Working of Active RFID tag

The advantage of RFID is its low cost for tags @aat be
attached to the traffic signals easily.

1.2 Solar Panel

The most important part of solar panels are thieasil solar
cells. Silicon is made of tiny atoms which have rged
electrons. The most common design of solar paondksytuses
two different types of silicon. This is to creategative and
positive charged atoms. To create a negative chaige
silicon is combined with Boron, and to create aitp@s
charge, the silicon is combined with Phosphorus.
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This combination of different solar cells createsoren
electrons in the positively charged silicon and lelectrons in
the negatively charged silicon. The positively ¢eat silicon
cells are sandwiched with the negatively chargbdosi cells.
This configuration enables a reaction that produdestricity
when the silicon cells are exposed to sunlight.

2. PROPOSED CONCEPT — HOW IT WORKS?

The block diagram of the proposed concept is asvshin
figure 2 below. It consists of a Solar panel whesergy is
stored in the battery and the supply is given te RFID

system which gives the reference speed to the ECU

(Electronic control unit). The actual speed of thehicle is
measured using a sensor and is given as anothgrtmgCU.
The RFID reader and ECU part resides in the velhitiereas
the RFID tag is connected to either a traffic sigmaspeed
limit signs on roads. The output of the electrocontrol unit
is used to manage the speed of the vehicle. A ndethiled
explanation of each component is given later ia ff@per.

SPEED CONTROL OR PAY TOLL ZONE

A

COMPUTER RFID SOLAR
DATABASE | | READER| | PANEL
[
SOLAR RFID T
PANEL READER RF'D _‘
| [READER
COMPUTER ECU
DATABASE
'Ggg,‘fN HORN
FUEL VACUUM CONTROL
LIGHTS
D INJECTOR DIAPHRAGM
SENSOR
’-) TRANSMISSION

Fig.2 Block diagram of the proposed system

3. COMPONENTS

The selection of panel size, battery and rfid tge@ends on
the required reading range of vehicles. Here wesiden upto
30meters of reading range.

3.1 Solar panel

For 3.6v rfid, it requires around 16.8v solar pahhde from
a highly efficiency crystalline cell they can prdei a
continuous trickle feed to any 12 Volt battery whigill help
to maintain and extend its lifetime.

This 5 watt solar panel is also fitted with a blimgk diode
which prevents reverse current drain.

5 W Solar Panel Kit Specifications and Technical Qiails
High efficiency crystalline cell for “all weathecharging
Perfect for battery maintenance and off grid ligbtprojects
Power - Swatts

Peak Output - 390mA @ 16.8V

Approx. watt-hours/day* - 35

Approx. amp-hours/day* - 2.73

Dimensions - 306 x 218 x 25mm

Weight - 1.0kg

3.2 Battery

The battery used here are having the capacityéd,300mA
and 4.32Wh.It is often surprising that in most amilons,
active tags actually have a longer battery lifenttza semi-
passive tag. Although an active tag does requineepao
transmit, the amount of time that the tag transmaitsadio
signal is very short. Most of the time (99% or moptke tag is
sleeping or taking sensor readings, and not tratiagiat all;

it is this steady state mode, which actually don@sathe
battery life of a tag. When the tag does transntst i
information, the active tag simply sends its datcket
asynchronously and then goes back to sleep; howheer
semi-passive tag must communicate back and forth thie
reader to exchange commands synchronously, whici ma
require the tag to be on for a longer time, evesugih less
power is needed for this function. In addition, aative tag
can be programmed to sleep or wake up upon spexiéats
and can asynchronously transmit its informatiothi reader;
as a result, the active tags do not need to betamths
listening for a signal from the reader, which ajzeserves
battery life. Lastly, the modern-day active RFIDgtéCs
support variable transmission powers, and a tagl@aar its
transmit power according to the commands from teder,
which further adds to battery life.

3.3 Vehicle Speed Sensor

Digi-Pulse speed sensors combine high-sensitivitpldiers
with variable reluctance (VR) or modulated cartransducers
(RF). Unique features include near zero velocityH@ speed
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sensing, large air gap capability, and severalad®of digita Tag connected to speed limit boards on the sidikeofoac
output. By combining the sensor and preamplifieome unit,
reductions in overall cost can be attained espggcishen
preamplifier enclosures and ink&#ion labor areconsidered.
Air gap between sensor tip and wheel tooth is use
determine the effectiveness or strength of a sigfdle
closeness to the wheel determines how effectiie biut care
should be taken not to damage the sensor. Accunalty
decrease as distance increas@e initial consideration i
whether a digital or analog signal is required. Thesic
variable reluctance (VR) speed sensor providesnatog sine
wave. The frequency of the signal will increase speec
increases. If a digital output is desired, ans would include
amplified versions of VR or RF speed sensors, HHdiect
sensor. Hall Effect sensors are mounted on the fubeels o embedded unique id
the vehicle. The output of this sensor is fed itite ECL as reference speed : 20km /hr
original vehicle’s speed.

These are tags which contain a particular uniqude
corresponding to the speed on tspeed-limit sign boards.
This particular reference speed to which the vetgctpeec
has to be reduced to is transmitted his tag to the RFID
reader.The RFID READER (Long Range Reader) usingc-
232 essentially has two connector pins j1 and jBick ere
both used as Tx and Rx. The command and data iafaymis
available at both the terminals. The RFID READEF-232 is
poweredby dc supply via v+ and-. The information is
transmitted or received using an UART or an USARiTthis
method the data igansmitted in the form of ASCII signa
Moreover, this information is transmitted or re@a\bit by bit
sequentially. The transponders used in this arahiapof
carrying64 bits of read only datWhen a transponder reads a
data completely, it will tmsmit a string of information whose
length will vary depending on the type of transpensdbeing
scanned. The output format of a transmitted striily be
ASCII coded characters. It is followed by $0D whistands
for carriage return or end of string mer.

3.5Electronic Control Unit

Electronic control unit manages and monitors thegirer
functions and performance. The ECU operates inphdse
module. In Input phase the E( gets the information from the
various sensors placed in the automobile and comtisly
monitors the engine’s performance. Next comes tued3s
phase, after getting inputs the ECU analyses itcemtthe basi

Fig.3 Schematic working cfolar powered rfi of requirement it takes the operational decisiomd the final
phase is Oiput phase, the output phase of an ECL
3.4 RFID Reader and Transponders connected to the driving circuit and in turn thimis the fue
injector. This phase satisfithe desired injection timing . The
RFID reader is placed in the car which detectstaigewithin heart of electronic control unit is its micro caiter. The
the range of 30 meters. The tags placed here cospacific micro controller receies the input and process is based or
information. The tags which we use here are a¢tgs (turns program fed onto it. ECU supports CAN irface and/or RS-
on only with the power supply)t gets the supply from tr 232 Interface.

solar panel which is placed on each digard:
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4. SPEED CONTROL

We suggest two methods as shown below to corieospeed
of the vehicle. In this case the speed is reduoeithé¢ speed
limit specified on the roads.

4.1 Electronic Fuel Pump Driving System Control

The fuel system provides the injector with the fattonstant
rate and quantity with certain optimum pressuree ECU we
use here controls the timing and quantity of the fentering
into the injector. The ECU get the input, analysesd based
on the requirement it provides the output.

:>£L£CIRON]C¢ PRESSURE ¢
ECU REGULATOR FUEL

FUEL
P INJECTOR
INJECTORS

Fig .4 Block Diagram of Electric Fuel Driver System

The above setup explains how the electronic fuehppus
controlled by the electronic control unit. Afterviyig the
reference and the test input to the ECU, the ECammalyses
the data according to the micro controller progriad and
produces the output. This output is used to corttrel fuel
pump by varying the pulse width. From the fuel jpuaiter
passing through the filter it enters the injectdrich supplies
the fuel to the engine. After the reference speadioned to
control the vehicle speed, the ECU will produceoatput so
as to reduce the pulse width which will delay tbelfpump
rate to the injector and so the engine is providid very less
amount of fuel. The function of controlling the rapffor the
fuel pump can be easily performed by varying timevihich
the voltage is supplied by the microcontrollerhie ECU.

4.2 Electro-Hydraulic Braking System

The main advantage of this braking system is thdbesn'’t
affect the actual braking system provided in theisle. This
is implemented in the car and only actuated ibihes into the
area of the RFID range. During red light situatibe RFID
reader gives the output to an ECU whose outpubimected
to this proposed braking system. This hydraulictesys is
accompanied with electronic components to permitdhiag
of brakes by signals generated by the ECU. The imainess
before the implementation of the braking system,isit
necessary to check the maximum pressure that deelxby
the wheels when manual brakes are applied . Thisbea
found by keeping a bourdon tube in place of theelheThis
is done to make sure that in this autonomous bgagystem
the pressure should not exceed beyond the maxinmassyre
(say 150 bars). Parts of an electro-hydraulic Ingkystem:

» A dc motor pump connected to ECU.

* Brake fluid container.

« Electro proportional pilot.

* Pressure compensator.

« Switching valve.

» Connection to wheels.

This consists of a gear type pump which is couplét a dc
motor and this whole setup is kept inside the biflkd tank
where it is filled with sufficient amount of brakituid. A
pressure limiter or a regulator is used to provte constant
pressure flow rate and also makes sure that imdtagess the
maximum limit. If a pressure above the maximum eals
given there are chances to damage the originalrgaystem
and also it may lead to serious accidents sincediier
couldn’t handle the vehicle under this pressuree Thain
purpose of this regulator is to ensure safety. Reguis then
connected to the electro proportional valve in Wwhacnominal
pressure rate can be set. For this system a nopies$ure of
20 to 200 bars can be set. Maximum supply voltagetHis
valve is 12v. The problem with this electro projmoral valve
is that it doesn’t have a null pressure even whes ¢losed.
So this minimum amount of pressure is constantfyliag to
the brakes. So this will cause disturbance for dheers to
drive cars. In order to equalize this residual gues, a
pressure compensator is being used. Another imutgutat of
this braking system is the switching valve. Sirfus braking
system doesn’t interfere with the original brakiihds to be
noted that only one braking system works mainly nvaered
light situation is considered. This switching \alis a small
diameter tube having two inlets, one connectingdtiginal
braking and another connecting the automatic begaHimside
this switching valve there is a small ball whichnadose inlet.
This ball moves in the direction opposite to thithe higher
pressure side. So that it closes one braking systas output
side of the switching valve is applied to the brakels on the
wheels.
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ewitching valve ECU and finally brake control of the vehicle. The
communication of the tags (attached to the sigreaisl
CONTROLLER signboards) with the vehicle, control of automol@lesuring
FLECTIO ) safety was done effectively. Thus this method iappih real-
PROPORTIONAL time can revolutionize the traffic management sysia an
ot effective manner.

metal ball
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Fig.5 Diagram of Electro-Hydraulic Braking System

4.3 Working

The batteries placed in the signboards are chdrgéhke solar
panel. The charge is given to the active RFID tagtvsenses
the rfid readers around 30 meters. During theclehieaches
the speed limit zone, the tags are detected byrdlaeer
present in the vehicles. Reader produces an owtpigh is

again an input to the electronic control unit. Casib of an
algorithm, the ECU analyses and produces an ougiguial.

This output is given to the electro proportionallopi

Meanwhile this same output turns on the dc motdmickv
pumps the braking fluid from the container upwartdbe

limiter present will set a constant pressure flowd aend it to
the electro proportional valve. On the basis of thaput

provided by the ECU, the valve sends only the reugs
pressure to be applied on wheels. Say if the outptite ECU

is some analog value this analog value is convetteits

equivalent pressure value and this pressure is terthe

switching valve. Now since the high pressure wdlftom the
motor side, the ball will close the original bradfisystem.
This pressure is applied on the wheels so that¢héele stops
under the red light condition without violating.

CONCLUSIONS

This paper explains about the solar powered rfid #me
automatic brake control of vehicle by the RF tramsfer
identification on speed limiter boards. In thegenet scenario,
due to increase in population, road traffic vimas and
accidents occur in a large scale. And these vintatiare
highly impossible to control manually, so thereaisieed for
an automatic technology to save human lives. Wee her
propose a reliable method that can be easily placethe
automobiles without affecting the original systearsd also
the chances of tampering with it are very less. &proach is
mainly based on four steps: giving supply to tagssblar
panel,identification of tags, input from vehicleesp sensor to
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