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Abstract— the main aim is to provide remote-control system
can optimize management and efficiency of street lighting
systems. It uses Zigbee-based wireless devices which enable more
efficient street Lamp-system management, thanks to an advanced
interface and control architecture. It uses a sensor combination
to control and guarantee the desired system parameters; the
information is Transferred point by point using Zigbee
transmitters and receivers and is sent to a control terminal used
to check the state of the street lamps and to take appropriate
measures in case of failure.

Index Terms - Automation, control system, lighting system,
sensors, wireless networks, Zigbee.

I.  INTRODUCTION

The street lighting system is an essential factor in
public sectors. So we need to design and implement solar
based street lighting system with the help of Zigbee network
of devices and the newly proposed street lighting system offer
higher efficiency and considerable savings that can be
achieved by using high all the day. But the newly proposed
system is a good efficient LED technology. Early days, the
street lighting systems are controlled manually. So there was
much more power consumption if we forgot to switch off the
light means that will be glowing power saver and that will be
automatically controlled by the base station. This project
contains monitoring stations and one base station.

The monitoring station located in each lamp post
consists of several modules such as PIR sensor, the LDR
sensor, and an emergency switch. These devices work together
and transfer all of the information to a microcontroller which
processes the data and automatically sets the appropriate
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action. The PIR Sensor will helpful to detect the presence of
human. Whenever the presence of human will be detected the
next step to measure the intensity of light. For that purpose we
are using an LDR sensor. A light sensor can measure the
brightness of the sunlight and provides information. In day
time intensity of light will be high because of negative
temperature coefficient so no need of lighting system. When
the intensity of light becomes low that time necessary of the
street lighting. So the information will pass to the base station

via Zigbee. From the base station a message pass to the
microcontroller to glow the street light according to the
intensity of light.
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Figl Schematic image of the system

Lighting systems, especially in the public sector, are
still designed according to the old standards of reliability and
they often do not take advantage of the latest technological
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developments. In many cases, this is related to the plant
administrators who have not completed the return of the
expenses derived from the construction of existing facilities
yet. However, the recent increasing pressure related to the raw
material Costs and the greater social sensitivity to
environmental issues are leading manufacturers to develop
new techniques and technologies which allow significant cost
savings and a greater respect for the environment. We can find
three possible solutions to these problems.

II.  METHODOLOGY
Fig. 1 shows the conceptual scheme of the proposed

system. It consists of a group of observation stations on the
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"Fig2. Schematic image of an on-street station

For these reasons, we decided to make each lamp completely
Independent in the management of its own lighting. The on-
street station also checks if the lamp is properly working and
sends the information through the wireless network to the base
station for processing data. If any malfunction is detected, the
service engineer is informed through a graphical interface and
can perform corrective actions.

A. Sensing

The purpose of this unit is to detect (sense) all the
parameters desired using a collection of sensors that were
chosen carefully to a chive the best performance. Digital
sensors will give a digital output suitable for the arm (digital
only input), while analog sensors will need analog to digital
conversion.

B. Monitoring Stations

The monitoring station located in each lamp post
consists of several modules: the presence sensor, the light
sensor, the failure sensor, and an emergency switch. These
devices work together and transfer all of the information to a
microcontroller which processes the data and automatically
sets the appropriate course of action. A priority in the
transmission of information is assigned to each sensor, for
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street (one station for each lamp post) and a base station
typically placed in a building located nearby. It is a modular
system, easily extendable.

The measuring stations monitor the street conditions
and the intensity of sunlight and, based on them, they decide
to turn the lamps on or off . The conditions depend on the
pattern of the street where the lights are located and on the
solar irradiation at a given point of the street, with frequent
changes, depending on weather conditions,
geographical location, and many other factors.

season,

example, the emergency switch takes precedence over any
other device.

1) Presence Sensor: The task of the presence sensor
is to identify the passage of a vehicle or pedestrian, giving an
input to turn on a lamp or a group of lamps. This function
depends on the pattern of the street; in case of a street without
crossroads, a single sensor is sufficient (or one at each end in
case of a two-way street),while for a street requiring more
precise control, a solution with multiple presence detectors is
necessary.

This feature enables switching on the lamps only
when necessary, avoiding a waste of energy. The main
challenge with such a sensor is its correct placement. The
sensor should be placed at an optimal height, not too low (i.e.,
to avoid any erroneous detection of small animals) nor too
high (for example, to avoid failure to detect children). A study
of the sensor placement enables deciding the optimal height
according to the user needs and considering the specific
environment in which the system will work. We discovered
that in field tests, the SE-10 PIR motion sensor offers good
performance and is quite affordable.

2) Light Sensor: A light sensor can measure the brightness of
the sunlight and provides information. The purpose of this
measurement is to ensure a minimum level of illumination of
the street, as required by regulations the sensor must have high
sensitivity in the visible spectrum, providing a photocurrent
high enough for low light luminance levels. For this reason,
the phototransistor

3) Operating Control: This sensor is useful to improve fault
Management and system maintenance. It is possible to
recognize when the lamp is switched on. The system is able to
recognize false positives, because identified parameters are
compared with the stored data (e.g., lamps are switched off
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during daylight and the sensor incorrectly detects a fault, but
the microcontroller does not report the malfunction because of
additional logic functions).

4) Connect to sensors Each of the system's sensors is
connected to the ARM’s GPIO pins in different configurations
The main concept of the wiring is that digital sensors are
connected directly to the ARM’s GPIO, while analog sensors
are connected to an analog to digital converter, which in turn
is directly connected to the ARM.

5) Software Design Before writing the code for the system,
several software dependencies must be installed. These
dependencies add more functionality to the use of Python on
the ARM and make the software design process easier. For
example, some dependencies allow Python to use the ARM’s
interfaces or interface with its GPIO pins. The installation of
dependencies requires internet connection. The code necessary
to run the system was then installed on the ARM to operate
the system
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C. Zigbee Network

Zigbee is a wireless communication technology based on
the IEEE802.15.4 standard for communication among
multiple devices in a wireless personal-area network (WPAN).
Zigbee is designed to be more affordable than other WPANs
(such as, for example, Bluetooth) in terms of costs and, above
all, energy consumption. A Zigbee personal-area network (
ZBPAN) consists of at least one coordinator, one (or more)
end device(s) and, if required, one (or more) router(s). The
network is created when a coordinator selects a channel and

—»

starts the communication, henceforth, a router or an end
device can join the network. The typical distance of a Zigbee
transmission range, depending on the environment conditions
and the transmission power, shifts from tens to hundreds of
meters, and the transmission power is deliberately kept as low
as possible (in the order of a few mill watts) to maintain the

Available online:http://edupediapublications.org/journals/index.php/IJR/

lowest energy consumption..

In the proposed system, the network is built to transfer
information from the lamp posts to the base station control.
Information is transferred point by point, from one lamppost
to another where each lamp post has a unique address in the
system. Each lamp post can only send the information to the
nearest one, until the information reaches the base station.
Thus, transmission power is limited to the required low value
and the signals sent by the lampposts do not interfere with
each other. In case of failure of one lamp, the chosen
transmission distance between the lampposts ensures that the
signal can reach the next operational lamp post without
breaking the chain. The Zigbee wireless communication
network has been implemented with the use of Digi-Max
Stream radio-frequency modules called XBee modules, which
are available in Standard and Pro versions (pin-to-pin
compatible).

The Standard XBee modules have an operation range of
tens of meters indoors and hundreds of meters outdoors, while
the XBee Pro modules have a wider spread range in the order
of hundreds of meters indoors and of about 1.5 km outdoors,
because the Pro modules have higher transmission power, but
imply higher consumption (about three times the consumption
of the Standard version). The receiver has very high sensitivity
and a low probability of receiving corrupted packets (less than
1%). The modules should be supplied by 3 V from a dc
source; the current consumption is in the order of 50 mA (for
XBee) and 150-200mA (for XBee PRO) in uplink and in the
order of 50mA in downlink (identical for both versions);
moreover, they support a sleep mode where consumption is
less than 10 A. The XBee modules are distributed in three
versions of antennas: with an on-chip antenna, a wire antenna,
and with an integrated connector for an external antenna.

LLY As ™

III.  DESIGN & IMPLEMENTATION
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A. Hardware materials

1) Sensors
a) IR
A sensor also called detectors is a device that measures a
quantifiable aspect and converts it into a signal which can be
read by an observer or by an instrument.

IR led and IR sensor

IR led is used as source of infrared rays . It can be see ion two
packages in 3mm and Smm. for 3mm is better for less space
and Smm is long, here IR is nothing but a diode which is the
sensitive for the radiation.

In this IR infrared tx and rx are called IR called as transmitter
and receiver pair. they can get by any electronic component
shop and the cost is also very less than 10rs we can the
following figure how they are.

b) LDR

A photo resistor or Light Dependent Resistor or CdS Cell
is a resistor whose resistance decreases with increasing
incident light intensity. It can also be referred to as a
photoconductor. A photo resistor is made of a high resistance
semiconductor. If light falling on the device is of high enough
frequency. Photons absorbed by the semiconductor give bound
electrons enough energy to jump into the conduction band.
The resulting free electron (and its hole partner) conduct
electricity, thereby lowering resistance.

A photoelectric device can be either intrinsic or extrinsic.

An intrinsic semiconductor has its own charge carriers
and is not an efficient semiconductor, e.g. silicon. In intrinsic
devices the only available electrons are in the valence band,
and hence the photon must have enough energy to excite the
electron across the entire band gap. Extrinsic devices have
impurities, also called do pants, added whose ground state
energy is closer to the conduction band; since the electrons
don't have as far to jump, lower energy photons (i.e., longer
wavelengths and lower frequencies) are sufficient to trigger
the device. If a sample of silicon has some of its atoms
replaced by phosphorus atoms (impurities), there will be extra
electrons available for conduction. This is an example of an
extrinsic semiconductor.

LDRs or Light Dependent Resistors are very useful
especially in light/dark sensor circuits. Normally the resistance

of an LDR is very high, sometimes as high as 1,000,000 ohms,
but when they are illuminated with light, the resistance drops
dramatically.

Thus in this project, LDR plays an important role in
switching on the lights based on the intensity of light i.e., if
the intensity of light is more (during daytime) the lights will
be in off condition. And if the intensity of light is less (during
nights), the lights will be switched on.

ﬁ@

1V.Circuit implementation and result

LEXT DEPEMDENT RESIBTOR

Developed streetlight system is composed of 2 different units,
streetlight terminal at the transmitter side and control system
at the receiver side. Among them, street light transmitter
terminal are hardware based system and control system, works
based on software. Figure 2 shows developed street light
terminal at the transmitter side

7 Streeflirght terminal at transmitter side
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As you can see, microcontroller, it simply converts all data
parallel to serial form, also there is Zigbee module for
transmitting and receiving purpose, its operating frequency is
2.4 GHz and operates at 3.3v and its data rate is 250
kbps..Communication between the microcontroller and Zigbee
module was done with the help of UART cable.

Faulty light detection (One is ON, another is OFF)

V. CONCLUSION

This system provides an efficient and smart
automatic streetlight control system with the Zigbee

All street lights ON automatically

technology. The system can reduce energy consumption and
maintenance costs and also helps to reduce crime activities up
to certain limit. This streetlight control system helps in energy
savings, detection of faulty lights and maintenance time and
increase in life span of system
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