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Abstract- Solar energy is one of the major renewable sources and
is non polluted. Hence, the utilization of this energy is essential
everywhere where the maximum possibility of utilization of solar
energy is there. One of such possibility is solar power to street
lights and traffic systems. Hence, an attempt is made to
implement the solar power saver system for street lights and
automatic traffic control unit. The proposed system is
implemented with MAX3032 Altera CPLD with 32 macro cells.
An infrared sensor array is installed on the streets to know the
presence of traffic. As there is a requirement of light only at
night times, light detectors are used in the system to work it only
in the absence of sun light when there is a presence of traffic. In
this way the maximum power can be saved. Proposed cost
effective system not only saves the power rather it reduces the
usage of conventional energy. The proposed system logic is
implemented using VHDL.

Index Terms- Complex Programmable Logic Device (CPLD),
Infrared Sensor (IRS), Very High Speed Integrated Circuit
Hardware Description language (VHDL), Light Dependent
Resistors (LDR).

I. INTRODUCTION

treet lighting provides a safe nighttime environment for all

road users including pedestrians. Providing street lighting is
one of the most important and expensive responsibilities of a
city. Lighting can account for 10-38% of the total energy bill in
typical cities worldwide. Street lighting is a particularly critical
concern for public authorities in developing countries because of
its strategic importance for economic and social stability.
Inefficient lighting wastes significant financial resources every
year, and poor lighting creates unsafe conditions. Energy
efficient technologies and design mechanism can reduce cost of
the street lighting drastically.

The implementation of street light intensity control using
LUX meter, traffic sensor and complex sub control machines are
in process in the Norway. (Oslo street light control)[6]. But the
power consumption is reduced only by nearly 30%. There also
exists a project in progress where in the street light power
consumption is reduced using a remote controlled system, but the
disadvantage is that it is not cost effective and that the initial
investment is not economical.

The main objective of the present study is to reduce the
power consumption and efficient utilization of renewable sources
for the application of street lightening and traffic signaling.
Hence, this paper is aimed at design and implementation of an
automatic system to control the traffic and reduce energy
consumption of a town’s public lighting system up to the
maximum possible extent. The density of traffic is sensed by
using an array of Passive Infrared Sensors (PIR), which senses
the traffic movement. LDR is used to detect the presence of day
light. The proposed system is able to control the traffic during the
day as well as night. In this system, the streetlights are switched
ON/OFF automatically during the presence of the traffic only
during the nights.

Il. IMPLEMENTATION OF AUTOMATIC STREET
LIGHT AND TRAFFIC CONTROL UNIT

The block diagram of proposed automatic street lightening
and traffic control system corresponding to road safety is as
shown in Fig.2. In this system, light presence will be detected by
the Light Dependent Resistor (LDR). LDR is used to switch ON
and OFF the street lights based on detecting the light ambiance.
Depending upon the illumination level the resistance of the
sensing element varies, which varies the voltage at its output.
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Fig.2: Block diagram of Street light and Traffic controller
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An analog to digital converter converts this voltage into
digital form which is proportional to the intensity of the sun light
present in the atmosphere. In the proposed system this job is
done by the built in analog to digital converter (ADC) present in
the CPLD (Complex Programmable Logic Device). Here
MAX3032 Altera CPLD with 32 macro cells is used. A Complex
Programmable Logic Device (CPLD) is a programmable logic
device with complexity between that of PALs and FPGAs, and
architectural features of both. The maximum clock frequency is
20 MHz and hence it is faster than microcontroller. In the
proposed system, traffic control unit is used, in which traffic will
be controlled in four way junction by lightning the signal lights
(Green, Red, Yellow and Orange) depending on the density of
the traffic with the help of the passive infrared sensors. The term
'passive’ in this instance means the PIR does not emit energy of
any type but merely accepts incoming infrared radiation.
Apparent motion is detected using the variation in the IR rays
emitted by the vehicles and this information is given to the
CPLD. The Diver circuit drives the whole circuit with the help of
Batteries which are charged with the help of Solar panels which
absorbs the heat energy from the Sun.

1. WORKING OF STREET LIGHT AND TRAFFIC
CONTROLLER

The working of Street light and Traffic controller is
explained with the help of flow chart as shown Fig.3. The
proposed system will work only with the help of renewable
source. The renewable source using here is sun light, the sun
light is absorbed by solar panels. Through the photovoltaic
effect, heat energy is converted in to electrical energy and it is

stored in batteries.
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Fig.3: Flow chart of traffic and street light control

With the help of batteries the driver circuit can drive the
street lights and traffic lights. Here with the help of renewable
source, LDR and IR Sensor, CPLD makes the street lights to
glow only at the absence of sun light and that to in the presence
of traffic only. Even though in the presence of light or in the
absence of light in the four way junction traffic controller the
traffic density is measured by using IR sensors and that is passed
to CPLD. If density of traffic is equal on four ways then priority
is given to East side and the CPLD switch ON the green light on
the East for prescribed time. If density of traffic is not equal on
four sides then chooses any one of the following four conditions
depending on traffic density.

a) If traffic on East side is more then, it switches ON the
green light on East side and yellow light on South side
and red light on West and North side for the prescribed
time and then again check the traffic density.

b) If traffic on South side is more then, it switches ON the
green light on South side and yellow light on West side
and red light on North and East side for the prescribed
time and then again check the traffic density.

c) If traffic on West side is more then, it switches ON the
green light on West side and yellow light on North side
and red light on East and South side for the prescribed
time and then again check the traffic density.

d) If traffic on North side is more then, it switches ON the
green light on North side and yellow light on East side
and red light on South and West side for the prescribed
time and then again check the traffic density.

IV. RESULTS AND DISCUSSION

The simulated result of various situations of the four way
junction traffic signaling with the implemented system is shown
in the following figures, to check the effectiveness and
performance of the system.

[

Fig. 4: Simulation results when more traffic on East
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The above results in Fig.4 indicate that when there is no Sun
light (LDR=0) and traffic on East (TSE=1) then street light on
East will glow (EL=1). Along with this, if traffic density on East
(DE=(E1=E2=E3)=1) is more then, Green light on East and
Yellow light on South and Red light on West and North will
glow for prescribed time.

The results in Fig.5 indicate that when there is Sun light
(LDR=1) and there is no traffic on streets. Along with this, if
traffic density is equal on all sides
(E1=E2=E3=S1=S2=S3=W1=W2=W3=N1= N2 =N3
=1) then green light on East and yellow light on South and red
light on West and North will glow for prescribed time.

Fig. 5: Simulation results when traffic is equal on all sides

V. CONCLUSION

The design and verification of Automatic Street light and
traffic control system is done successfully by using CPLD based
system. The advantage of the present system is the utilization of
solar energy in an efficient manner. It requires the initial cost
only for designing and installation and not for utilization. Hence,
such systems are very much useful for the government to reduce
the utilization of conventional power (generated by hydraulic
power stations).Therefore, such systems are once implemented
on a large scale can bring significant reduction of the power
consumption caused by street lights and traffic control lights.
This initiative will help the government to save this energy and
meet the domestic and industrial needs. It can overcome the
drawback of conventional traffic controllers where, the traffic
signaling is done in equal intervals of time but in the proposed
system, with the capability of providing varying green cycle
interval based on dynamic traffic load changes at every lane in a
4-way junction control.
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