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piezoelectric effect. Instead of considering traffic as a problem we can take it as an opportunityg
generated energy effectively utilized for the automatic control of traffic light and street light. Here, a sol8

alternative energy source. Hence by all means a piezo-smart road can be developed.

Index Terms— Automatic traffic light and street light control, Energy conservatfo

Piezoelectric crystal.
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|. THEORETICAL REVIEW

The scarcity of energy which inversely affects the
development of an economy lead us to think about the
modern methods of energy harvesting like piezoelectric
energy producing techniques. The energy crisis experienced
in various countries made them to implement this type of
energy harvesting techniques to overcome these kinds of
situations. Firstly, we analyzed a paper that pointed out the
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lectrical energy and stores in a rechargeable battery. It also
explained about a bag which has straps with piezoelectric
sensors bound with it that could also generate small amounts
of electricity due to the axial motion of the straps which can
create vibrational forces on the piezoelectric crystal. The
next paper described about the vibrational energy obtained
from an Inter-cityl25 train. The piezoelectric sensors are
placed on the railway track. When the wheels of the train
exerts a mechanical force on these sensors, electrical energy
is produced. And this energy is used to operate various
electrical circuits inside the train itself. These helped us to
develop ideas of energy harvesting and its effective
utilization.

Our paper emphasize on the technique of energy
harvesting using the piezoelectric sensors embedded beneath
a four-way junctioned road and that energy is stored in a
rechargeable battery. Solar energy is used as an alternative
source of energy and also stored as a backup. The battery
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may switch to either of these sources according to their
availabilities. And these sources of power is used for the
operation of traffic light and street light control.

Il. FUTURE SCOPE OF THE PAPER

As years pass by, need for electricity is increasing. For a
better future, we need to eliminate the scarcity of energy
that we may be forced to face. So we need a better plan that
works when such situations arise. The non-conventional
method of energy harvesting which is emphasized in this
paper is one of such hopeful methods.

The energy production using piezoelectric method will be
a revolutionary change that helps in an economy’s
development. This technique of electricity generation can
made possible through various other ways als
example, piezoelectric sensors can be embed

be placed on the tread mills on which
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that can be stored in a . We explain about a disc
shaped piezoelectric buffer plate in our paper. Since the
power obtained from a few of them will be in a very small
amount, we use voltage amplifying circuits here. As the size

and number of piezoelectric crystals increase, the energy
obtained from them also increases.

converted to a voltage

Fig. 1 A disc shaped piezoelectric buffer plate

The power from this source is effectively supplied
for the functioning of traffic lights and street lights. The
traffic and street lights are automatically controlled. The
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street light is controlled automatically by Light Dependent
Resistors (LDRs). With the help of LDRs the street lights
are automatically switched off during day time and switched
off during night time. The automatic traffic light control is
made possible by two pair of IR transceivers placed on each
road of the four-way junction. Eagiil eiver pairs are
kept face to face width-wise g \When the IR
signals between each of the feceiver pair
i density on
PPThis functions
L microcontroller.
bf the battery is
taffic control

Flg 2 The mechanical force exerted by wheel of a
vehicle over piezoelectric sensor on embedded on road
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Fig. 1 Block Diagram

The vibrational energy to useable electrical energy
conversion is made possible by the help of piezoelectric
sensors embedded beneath the asphalt which is the main aim
of this project. The mechanical force exerted by the vehicles
over the sensors will create a proportional vibrational
motion of the sensors. The charge proportionally produced
in a sensor as a result of this vibrational motion is converted
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to useful voltage or current by an external circuit and is
stored in a rechargeable battery. The piezoelectric crystal we
use in this project is a disc shaped piezoelectric buffer plate.
Around 20 of such piezoelectric sensors may be placed in
series together at a depth of 10 cm beneath the asphalt of the
road for a demonstration and so as to get a sufficient amount
of charge from it to be stored in a battery simultaneously.
And this is used for the controlling of traffic lights and street
lights. Solar panels can be used as a component of a
larger photovoltaic system to generate and
supply electricity in commercial and residential
applications. The solar panel converts the solar energy to
electrical voltage and this is also got stored in the battery.
And this is used as an alternative source of energy to control
traffic lights and street lights, when the energy from t
piezoelectric charging block is unavailable.

In our project, the battery mainly stores the v
comes from the help of piezoelectric sensors:
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and at the same tlme mforms earest traffic control
station to take necessary actig $d also if the battery is not
properly working, thig %also is checked by the
microcontroller and informs the traffic control station. The
microcontroller we use in this project is MSP430F249 of
MSP(Mixed Signal Processor)430 series. Micro-controller
works according to the program written in it. The
microcontroller here is used to control the whole system
including traffic signal control, battery power switching. It
sends control signals to the switching device to help the
battery for switching to either of the power sources (solar
panel or piezoelectric sensors) and getting charged. When
the battery has any problem in charging or it doesn’t have
any power left, the microcontroller automatically senses it
and sends the information via zigbee to nearest traffic
control station. The microcontroller also automatically
controls the traffic signals. And the pc operates using a
separate power supply.
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EXPERIMENTAL OBSERVATIONS
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Fig. 3 Street light off condition

In this fig 3 the torch is coming closer to the LDR. As it
comes closer (i.e, sunlight is more) the street light turned
off.
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Fig. 4 Operation of traffic signal in a four-way junction

In fig. 4 its shows the traffic signal in a four way juncti
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The largest material group f
piezocrystal and piezopoly! to its low weight and
small size. Piezoelectric @ s are now used in buzzer,
solar system also. This technique can solve the problem of
electricity to road lighting system, and without the need of
kilo meters of electrical wire which runs along the side of
the road. It is more efficient operation techniques with cost
effective device.

Piezoelectric materials are capable of carrying high
load and operating very high frequencies. It requires no
maintenance as there are no moving parts. It acts as a
capacitor and therefore requires very little power. Piezo-
smart road is a promising future for a power generation and
utilising system without any separate inputs for the
operation and control of various other systems. However,
protection of sensitive piezoelectric devices is required
against harsh weather condition, and strong electric fields
(200-500V/mm) can break down dipoles and depolarize a
piezoelectric material.

electric device is
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