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Abstract:
 
Automation has created a bigger hype in the elec-
tronics. The major reason for this hype is automation 
provides greater advantages like accuracy, energy 
conversation, reliability and more over the automated 
systems do not require any human attention. Any one 
of the requirements stated above demands for the de-
sign of an automated device. 

The energy conversation is very important in the cur-
rent scenario and should be done to a maximum ex-
tent where ever it is possible. Energy can be effectively 
conserved if we can control the traffic lights on the 
highways by glowing them only when there is traffic 
on the road, and this is all most impossible to detect 
the arrival of a vehicle manually without the presence 
of light. So in this situation we should think about a sys-
tem which is capable of sensing the arrival of vehicle 
and ON the lights and turn OFF as soon as the vehicle 
leaves the area. 

The main purpose of this paper is to design an auto-
matic street light control using sensors like PIR, IR and 
also controls the intensity of street lights wirelessly us-
ing zigbee module. The system comprises of a Zigbee 
based remote control system that transmits the wire-
less signals according to the IR sensor vehicle presence 
detection on to the remote receiver section connected 
to street lights using MSP430 microcontroller. The ve-
hicle counts displayed on the PC monitor using wireless 
zigbee transmission. 
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I.INTRODUCTION:

Highly interaction in human machine in daily lives has 
made user interaction progressively very important.
Expansion of sensor based advanced technology so-
phisticated human force and stress along with power 
conservation with automation system. Power conserva-
tion, which has become a major challenge for the users 
and that, is the driving idea behind our project. Power 
conservation system can be successfully designed only 
when it is interfaced with automation system. This kind 
of power conservation systems finds their vast applica-
tion in the IT companies, banking sectors, Public orga-
nizations, and large-scale industrial sectors. Here large 
number of High voltage as well as low voltage devices 
is employed to fulfill different consumer as well as the 
employ needs. In this kind of scenario there is a need 
to replace the switches and other fuses with relays and 
circuit breakers to design systems, which are capable 
of switching very high voltage devices and also low 
voltage devices. 

Automation is the most frequently spelled term in 
the field of electronics and electrical. The hunger for 
automation brought many revolutions in the existing 
technologies. One among the technologies, which 
had greater developments, is the sensor based alert-
ing technology and applications designing. These had 
greater importance than any other technologies due 
its user-friendly nature. In nowadays, we must make 
use of various high-tech tools and equipments to get 
our jobs done and make our life comfortable.And the 
sensor is the inseparable part of human lives today. 
With the help of sensors detection for human and ve-
hicle presence using IR sensors can done many works 
related to their civil life. The controlling device of the 
whole system is a Microcontroller. The Microcontroller 
is programmed using Embedded C language.

Advanced Wireless Sensor Network Based Remote Control 
for High Efficiency Street Lighting System
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Fig-1: Remote control based Street lights

II. RELATED WORK:   

The idea behind the proposed system is to design an 
automatic street light control using sensors like PIR, IR 
and also controls the street lights wirelessly using zig-
bee module. Monitor. This project consists of a Zigbee 
based remote control system that transmits the wire-
less signals according to the IR sensor vehicle presence 
detection on to the remote receiver section connected 
to street lights using MSP430 microcontroller. An em-
bedded system is a combination of software and hard-
ware to perform a dedicated task. Some of the main de-
vices used in embedded products are Microprocessors 
and Microcontrollers.Microprocessors are commonly 
referred to as general purpose processors as they sim-
ply accept the inputs, process it and give the output. In 
contrast, a microcontroller not only accepts the data 
as inputs but also manipulates it, interfaces the data 
with various devices, controls the data and thus finally 
gives the result. The project “Remote-Control System 
of High Efficiency and Intelligent Street Lighting Us-
ing a ZigBee Network of Devices and Sensors” using 
PIC16F72 microcontroller is an exclusive project which 
is used to monitor and control the street light only 
when the vehicle is present .The vehicle presence can 
be detected by IR sensors. The proposed remote-con-
trol system can optimize management and efficiency 
of street lighting systems. It uses ZigBee-based wire-
less 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 param-
eters; the information from the sensors is transferred 
point by point using ZigBee transmitters and receivers 
and is sent to a control terminal for street lights con-
trolling using MSP 430 processor.

This project consists of IR and PIR sensors using which 
the dependence on sensors the street lights automati-
cally gets controlled along with intensity. The system 
uses PIR sensor for human presence detection, IR sen-
sor for vehicle presence detection based on the sensor 
detection inputs the street light gets controlled. The 
vehicle count monitored count displayed on the PC 
monitor using wireless zigbee transmission. 

III.HARDWARE DESIGN OF PROPOSED SYS-
TEM:

In this paper we presented an advanced wireless sen-
sor network for automatic street light control suing 
wireless zigbee communication along with PIC and 
MSP430 microcontrollers. Zigbee based remote con-
trol system that transmits the wireless signals accord-
ing to the button being pressed to the remote Micro-
controller at street lights. The sensors relevant sensed 
data received will be fed as input to Microcontroller. 
The controller processes the data and acts accordingly 
on the street lights. Also other than Switching ON and 
OFF the Microcontroller, the intensity of lights can also 
be increased/decreased. The micro controller is also in-
terfaced with few LED indicators to provide the health 
status of the device. 

The proposed working model of the system consists of 
three sections mentioned below-

a.Transmitter or Sensor section:

Fig-1: Block diagram of transmitter section of the pro-
posed model
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The transmitter or sensor section comprises of PIC mi-
crocontroller interfaced with sensors like PIR and IR 
sensors. The system uses PIR sensor for human pres-
ence detection, IR sensor for vehicle presence detec-
tion. The PIR Sensor detects motion up to 20 feet away 
by using a Fresnel lens and infrared-sensitive element 
to detect changing patterns of passive infrared emit-
ted by objects in its vicinity. PIR sensors allow you to 
sense motion, almost always used to detect whether a 
human has moved in or out of the sensors range. They 
are often referred to as PIR, “Passive Infrared”, “Py-
roelectric”, or “IR motion” sensors. PIRs are basically 
made of a pyroelectric sensor, which can detect levels 
of infrared radiation. Everything emits some low level 
radiation, and the hotter something is, the more radia-
tion is emitted. The sensor in a motion detector is actu-
ally split in two halves. An IR sensor is used for vehicle 
presence detection using an electroluminescent IR LED 
is a product which requires care in use. IR LED’s are fab-
ricated from narrow band hetero structures with ener-
gy gap from 0.25 to 0.4 eV. Infra red transmitter emits 
IR rays in planar wave front manner. Even though infra 
red rays spread in all directions, it propagates along 
straight line in forward direction. IR rays have the char-
acteristics of producing secondary wavelets when it 
collides with any obstacles in its path. 

b.Receiver or Street light section:

Fig-1: Block diagram of receiver section of the pro-
posed model

The receiver or street lights controlling section com-
prises of MSP 430 Microcontroller interfaced with zig-
bee module and street lights. 

ZigBee is a wireless communication technology based 
on the IEEE802.15.4 standard for communication 
among multiple devices in a wireless personal-area net-
work (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 envi-
ronment 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 or-
der of a few milliwatts) to maintain the lowest energy 
consumption. The Microcontrollers used in the project 
are programmed using Embedded C language.

The MSP430 is a mixed-signal microcontroller fam-
ily from Texas Instruments. Built around a 16-bit CPU, 
the MSP430 is designed for low cost and, specifically, 
low power consumption embedded applications. MSP 
low-power microcontrollers (MCUs) from Texas Instru-
ments (TI) are RISC-based, mixed-signal processors 
that include smart analog and digital peripherals and 
offer a number of additional options such as low-pow-
er embedded RF and security such as AES encryption. 
MSP microcontrollers offer the ultimate solution for a 
wide range of low-power and portable applications. TI 
provides robust design support for MSP MCUs includ-
ing technical documents, training, tools, and software.

The MSP430 microcontroller family offers ultra-low 
power mixed signal, 16-bit architecture that is perfect 
for wireless low-power industrial and portable medi-
cal applications. This book begins with an overview of 
embedded systems and microcontrollers followed by a 
comprehensive in-depth look at the MSP430. The cov-
erage included a tour of the microcontroller’s architec-
ture and functionality along with a review of the devel-
opment environment. Start using the MSP430 armed 
with a complete understanding of the microcontroller 
and what you need to get the microcontroller up and 
running! It includes contents such as: Embedded Elec-
tronic Systems and Microcontrollers; The Texas Instru-
ments MSP430; Development; A Simple Tour of the 
MSP430;
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Architecture of the MSP430 Processor; Functions, 
Interrupts and Low-Power Modes; Digital Input, Out-
put and Displays; Timers; Mixed-Signal Systems - Ana-
log Input and Output; Communication; The Future - 
MSP430X; and, Appendices. It details C and assembly 
language for the MSP430. Companion Web site con-
tains a development kit. Full coverage is given to the 
MSP430 instruction set, and sigma-delta analog-digital 
converters and timers.

c.Monitoring or PC section:

Fig-3: HyperTerminal window on monitor

In the remote monitoring section of the proposed sys-
tem we interface the zigbee module directly to PC for 
monitoring the street lights data of working. The re-
mote controlling section consists of PC, zigbee trans-
ceiver module and a battery for the module to enable. 
User needs to follow the steps to connect hyper termi-
nal of the PC.

START—All Programs—Accessories—Communica-
tions—Hyper Terminal—now the user should can enter 
a suitable name for his/her hyper terminal (Ex-abc)—
now needs to select com port (generally COM1) —one 
dialogue box gets opened—need to enable the restore 
setting button to select the properties of select com-
munication—hyper terminal window gets connected.
Connect a zigbee module at the com port of PC using 
DB-9 Serial RS-232cable. 	

IV.CONCLUSION:

An existing remote street light monitoring and control 
system was designed such that the intensity of the 
street light would automatically controls using sensors 
data base from PIR and IR sensors and the system wire-
lessly controls using Zigbee technology. 

This system can be extended using GSM. The GSM 
module will send the information regarding the status 
of street lights to the respective authorities.In future 
we can use this power conservation in order to control 
devices automatically in industries, hospitals, homes 
etc. This kind of automation provides greater advan-
tages like accuracy, energy conversation, and reliability 
and more over the automated systems do not require 
any human attention.  As the energy conversation is 
very important in the current scenario and should be 
done to a maximum extent where ever it is possible. In 
future we can use it in several applications by adding 
additional components to this project. 

The controlling of devices can be done using mobile 
phone technology, personal computers, touch screens, 
remote controls etc. The monitoring and controlling de-
vices are done by using different sensors according to 
the information we can make alterations. This system 
provides sophisticated remote control over the energy 
consumption of LED Lighting system. GUI developed 
makes the job easier for any user with little computer 
knowledge. This system can be used to control the 
lighting at the odd hours of the night and hence pro-
vides way to save unnecessary usage of energy. By cre-
ating a proper network with ZigBee, this system can be 
deployed to control and monitor more street lighting 
system spread over a vast area.
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The transmitter or sensor section comprises of PIC mi-
crocontroller interfaced with sensors like PIR and IR 
sensors. The system uses PIR sensor for human pres-
ence detection, IR sensor for vehicle presence detec-
tion. The PIR Sensor detects motion up to 20 feet away 
by using a Fresnel lens and infrared-sensitive element 
to detect changing patterns of passive infrared emit-
ted by objects in its vicinity. PIR sensors allow you to 
sense motion, almost always used to detect whether a 
human has moved in or out of the sensors range. They 
are often referred to as PIR, “Passive Infrared”, “Py-
roelectric”, or “IR motion” sensors. PIRs are basically 
made of a pyroelectric sensor, which can detect levels 
of infrared radiation. Everything emits some low level 
radiation, and the hotter something is, the more radia-
tion is emitted. The sensor in a motion detector is actu-
ally split in two halves. An IR sensor is used for vehicle 
presence detection using an electroluminescent IR LED 
is a product which requires care in use. IR LED’s are fab-
ricated from narrow band hetero structures with ener-
gy gap from 0.25 to 0.4 eV. Infra red transmitter emits 
IR rays in planar wave front manner. Even though infra 
red rays spread in all directions, it propagates along 
straight line in forward direction. IR rays have the char-
acteristics of producing secondary wavelets when it 
collides with any obstacles in its path. 

b.Receiver or Street light section:

Fig-1: Block diagram of receiver section of the pro-
posed model

The receiver or street lights controlling section com-
prises of MSP 430 Microcontroller interfaced with zig-
bee module and street lights. 

ZigBee is a wireless communication technology based 
on the IEEE802.15.4 standard for communication 
among multiple devices in a wireless personal-area net-
work (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 envi-
ronment 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 or-
der of a few milliwatts) to maintain the lowest energy 
consumption. The Microcontrollers used in the project 
are programmed using Embedded C language.

The MSP430 is a mixed-signal microcontroller fam-
ily from Texas Instruments. Built around a 16-bit CPU, 
the MSP430 is designed for low cost and, specifically, 
low power consumption embedded applications. MSP 
low-power microcontrollers (MCUs) from Texas Instru-
ments (TI) are RISC-based, mixed-signal processors 
that include smart analog and digital peripherals and 
offer a number of additional options such as low-pow-
er embedded RF and security such as AES encryption. 
MSP microcontrollers offer the ultimate solution for a 
wide range of low-power and portable applications. TI 
provides robust design support for MSP MCUs includ-
ing technical documents, training, tools, and software.

The MSP430 microcontroller family offers ultra-low 
power mixed signal, 16-bit architecture that is perfect 
for wireless low-power industrial and portable medi-
cal applications. This book begins with an overview of 
embedded systems and microcontrollers followed by a 
comprehensive in-depth look at the MSP430. The cov-
erage included a tour of the microcontroller’s architec-
ture and functionality along with a review of the devel-
opment environment. Start using the MSP430 armed 
with a complete understanding of the microcontroller 
and what you need to get the microcontroller up and 
running! It includes contents such as: Embedded Elec-
tronic Systems and Microcontrollers; The Texas Instru-
ments MSP430; Development; A Simple Tour of the 
MSP430;
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MSP430X; and, Appendices. It details C and assembly 
language for the MSP430. Companion Web site con-
tains a development kit. Full coverage is given to the 
MSP430 instruction set, and sigma-delta analog-digital 
converters and timers.

c.Monitoring or PC section:

Fig-3: HyperTerminal window on monitor

In the remote monitoring section of the proposed sys-
tem we interface the zigbee module directly to PC for 
monitoring the street lights data of working. The re-
mote controlling section consists of PC, zigbee trans-
ceiver module and a battery for the module to enable. 
User needs to follow the steps to connect hyper termi-
nal of the PC.

START—All Programs—Accessories—Communica-
tions—Hyper Terminal—now the user should can enter 
a suitable name for his/her hyper terminal (Ex-abc)—
now needs to select com port (generally COM1) —one 
dialogue box gets opened—need to enable the restore 
setting button to select the properties of select com-
munication—hyper terminal window gets connected.
Connect a zigbee module at the com port of PC using 
DB-9 Serial RS-232cable. 	

IV.CONCLUSION:

An existing remote street light monitoring and control 
system was designed such that the intensity of the 
street light would automatically controls using sensors 
data base from PIR and IR sensors and the system wire-
lessly controls using Zigbee technology. 

This system can be extended using GSM. The GSM 
module will send the information regarding the status 
of street lights to the respective authorities.In future 
we can use this power conservation in order to control 
devices automatically in industries, hospitals, homes 
etc. This kind of automation provides greater advan-
tages like accuracy, energy conversation, and reliability 
and more over the automated systems do not require 
any human attention.  As the energy conversation is 
very important in the current scenario and should be 
done to a maximum extent where ever it is possible. In 
future we can use it in several applications by adding 
additional components to this project. 

The controlling of devices can be done using mobile 
phone technology, personal computers, touch screens, 
remote controls etc. The monitoring and controlling de-
vices are done by using different sensors according to 
the information we can make alterations. This system 
provides sophisticated remote control over the energy 
consumption of LED Lighting system. GUI developed 
makes the job easier for any user with little computer 
knowledge. This system can be used to control the 
lighting at the odd hours of the night and hence pro-
vides way to save unnecessary usage of energy. By cre-
ating a proper network with ZigBee, this system can be 
deployed to control and monitor more street lighting 
system spread over a vast area.
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