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Abstract – Zigbee based network devices which are efficient for street light management, measurement analysis of the 
performances of a control system. The combination of sensors used in public street lighting systems to control and maintain 
the street lighting system automatically. Different type of street light control systems are developed to reduce maintenance 
in operating light control system, so we designed intelligent street light control system by using Zigbee communication 
technique and combination of sensors The drawbacks of this conventional lighting system are its short transmission length, 
low transmission speed and that each street lighting area needs its own control unit which results in large numbers of 
modules needed so it will non-cost effectiveness for multi area lighting control .LED efficiency increase rapidly in recent 
years so we use LED for our street lighting since LEDs have the advantage as long-life low area utilizing the efficiency of 
lighting is 85 % and the conversion efficiency is 90 % the proposed Hybrid intelligent street lighting can optimize 
management and high efficiency of street lighting systems with the help of sensors. 
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I. INTRODUCTION 
 

Lighting systems in the public sector are still 
designed according to the old standards reliability and 
they often do not have advantage of the latest 
technological development, the use of new 
technologies for the sources of light and also 
combination of sensors. 

There are three area to be concentrated to 
achieve the high efficiency in the street lighting if the 
efficiency in each stage can easily achieve the 
maximum efficiency in overall system development. 

 The first one in this area, am choose light-
emitting diode (LED) technology ,instead of sodium 
vapor lamp and compact fluorescent lamp (CFL) 
because it is the best solution since it offers benefits 
like power saving and long life  

The second solution is the most 
revolutionary general-packet radio service (GPRS), 
power-line carrier, Global Systems for Mobile 
Communications (GSM) transmissions and Zigbee 
communication protocol.  

Finally, the third possibility would be the 
use of renewable energy sources rather than 
conventional power sources with a positive effect on 
the all environment issues. The Solar energy is the 
most important resource in this field to achieve the 
maximum efficiency. 

Street light control system is a centralized 
system which control and monitor status of the 
individual street lamp. Lights are switched to 
ON/OFF automatically based on PIR and LDR status. 
Status information stored in the PIC controller and 
also monitored over all status in control base station 
via Zigbee communication channel, LED has been  

 
the best potential light source for the next-generation 
lighting as it has many advantages such as high 
efficiency, long life, high reliability, and low power 
consumption.  

Modules which installed at each light pole or 
as per our requirements, Zigbee communication 
protocols are using. We designed new street light 
control system that is reliable and cost effective by 
using Zigbee communication system technique, from 
the coupling interface to the power management, 
from the type of microprocessor to the Zigbee 
transceiver, considering their mutual influence, too. 
Lighting system that uses an RS232 interface done 
for the base station control unit. In this paper, we 
present our system, which is able to integrate all the 
latest technologies in order to achieve a high 
efficiency hybrid intelligent street lighting system.  
 
II. ARCHITECTURE OF PROPOSED 

SYSTEM 
 

 
Fig. 1 Schematic image of a model street light station 
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A. Individual street lamp station 
 

  The monitoring station to be located in each 
and every lamp post, it consists of several modules 
like PIR sensor, LDR sensor, failure sensor and 
emergency switch all devices work together and to 
transfer all the information to a PIC controller which 
processes all data automatically and get as per the 
priority in the transmission of information assigned of 
each sensor. Example: emergency switch takes 
precedence over any other sensor failure. 

1. Light Sensor 
 A light sensor can measure the brightness of 
the sunlight and provide a information. The 
Intention of this measurement is to make sure a 
minimum level of illumination of the street, as 
required by regulations. The sensor must contain 
high sensitivity in the visible spectrum, given that a 
photocurrent high enough for low light luminance 
levels. For this reason, the phototransistor 
TEPT5700 (by Vishay Semiconductors) has been 
selected. 
Based on the measured luminance, the micro 
controller drives the lamp in order to maintain a 
constant level of illumination. This action is visibly 
not required during daylight time but it is desirable 
in the early morning and at end of the day, when it 
is not compulsory to operate the lamp at full power 
but simply as a “support” the sunlight. This type of 
mode enables saving electric power supplied to the 
lamp because the lamp is regulated by the 
combined action of the sensor and the micro 
controller to ensure the minimum illumination 
required. 

2. Emergency Device 
The systems have an emergency button, 

which can be helpful in the case of an emergency. 
This device excludes the entire sensor system with 
the aim to immediately turn on the lamp. The light 
will stay on for a preset time. After that, the button 
should be pressed again. These prevent the system 
from being accidentally active even when the 
necessity ends. Obviously, this device does not work 
during the day, when there is no require for artificial 
light. 
3. LDR  

The LDR device can be either intrinsic or 
extrinsic semi conductor. The intrinsic 
semiconductors have its own charge carriers and it is 
not an efficient conductor example: silicon intrinsic 
devices the only available electrons are in the valence 
band hence the photon must have enough energy to 
excite electron across the entire band gap energy. 
Extrinsic devices have impurities is also called 
dopants, and added whose ground state energy is 
closer to the conduction band; since the electrons 
don’t have as far to jump, lower energy photons (that 
is, longer wavelengths and lower frequencies) are 
sufficient to trigger the device. If a section of silicon 
has some of its atoms replace by phosphorus atoms 

(impurities), there will be additional electrons 
available for conduction. This is an illustration of an 
extrinsic semiconductor. 
4. PIR Sensor 

PIR means passive infrared sensor detects 
the presence of the human being based on the human 
body temperature. It provides high or low output to 
microcontroller by detecting human beings and 
compares the readings via control circuit attached 
with it. 
PIR Sensor is a pyro electric device it detect motion 
by measuring changes in level of infrared emitted by 
the surrounding objects.  
Infrared radiation exists in the electromagnetic 
spectrum at a wavelength that is to longer than visible 
light. Infrared radiation can't be seen but it can be 
detected. Objects that produce heat also generate 
infrared radiation and those objects include animals 
and the human body whose radiation is strongest at a 
wavelength of 9.4µm. 
The PIR325 sensor has two sensing elements 
connected in a voltage bucking configuration. These 
signals are canceled during temperature changes and 
sunlight caused by vibration. A body passing in front 
of the sensor will be activated Detecting area and 
then the Fresnel lens whereas other sources will affect 
both elements simultaneously and be cancelled. 
 The radiation source should pass across the sensor in 
a horizontal direction when sensor pins 1 and 2 are on 
a horizontal plane so that the elements are 
sequentially exposed to the IR source. 
The PIR Sensor has a range of approximately 20 feet. 
This can differ with environmental conditions. The 
sensor is designed to adjust and to slowly varying 
conditions that would happen normally as the day 
progress and the environmental conditions change, 
but respond by toggling its output when sudden 
changes occur, as when there is motion. 
Features 

 Low power CMOS technology (ideal for 
battery operated PIR devices)  

 Bi-directional level detector / Excellent 
noise immunity  

 CMOS high input impedance operational 
amplifiers  

 Built-in Power up disable & output pulse 
control logic  

5. Solar Panel 
Solar panel which is used to convert light 

energy to voltage which is done by the solar cells, the 
developed energy was stored in battery, in the power 
cut time the street light will glow via utilizing this 
battery energy. 
Solar panels are made of photovoltaic (PV) cells, 
which turn sunlight into electricity. It’s also known as 
solar photovoltaic’s (PV); capture the sun's energy 
using photovoltaic cells. The photovoltaic cells do 
not need direct sunlight to work – they can still 
produce some electricity on a cloudy day. The cells 
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transfer the sunlight into electricity which can be used 
to run household appliances and lighting. 
Features 

 Reduce electricity bills: sunlight is free, so 
once you've paid for the initial installation 
your electricity costs will be reduced. 

 Sell electricity back to the network: if your 
system is producing more electricity than 
you need, or when you can't use it, you can 
sell the surplus back to the network. 

 Get paid for the electricity you generate: the 
government’s Feed-In Tariffs pay you for 
the electricity you generate, even if you use 
it. 

6. Hall Effect Sensor 
Hall Effect sensor based on the Led array 

.we generates PWM pulse via Coding and provides to 
LED array based on the LDR values. 
We can monitor all readings from control room via 
ZigBee communication. A ZigBee module attached 
with micro controller based system for this purpose. it 
provides 80 to 100 meters range.  
7. ZigBee 

ZigBee is a wireless communication 
technology. ZigBee is based on the IEEE802.15.4 
standard for communication with multiple devices in 
a wireless personal area network (WPAN). ZigBee is 
designed to be more affordable than other WPANs 
(such as, for example, Blue tooth) 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 
representative 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 lowest energy consumption. 
 
MODULE DISCRIPTION 
 
A. Street light Module 

 
 

Fig. 2 Street light Module 

  This System consists of two main modules 
ZigBee transmitter module and ZigBee receiver 
module. The  transmitter module consist of PIC 
,PIR,LDR and Emergency switch ,PIR sensor sense 
the human detection and send the digital signal to the 
PORT A of a PIC controller by using the interfacing 
circuit . The Hall Effect sensor device package allows 
for easy implementation by the customer. 
PIR (Passive Infrared Radial) sensors are used in this 
circuit. The sensor based on the pyroelectric device. 
Thus the word “passive” is used in PIR to explain that 
it does not emit a radiation and receive it. The device 
contains a special filter called a Fresnel lens. Typical 
applications include motor control, power supplies, 
and over current fault protection, load detection and 
management, this also connected by using the 
interfacing circuit to the controller. 
LDR which sense the light intensity and create the 
resistance value this means the current drop will 
occur based on the intensity of the light.LCD will 
display the current status of the individual street light 
system, the Hall Effect sensor will help to monitor the 
power consumed by the individual street light system. 
The PWM will used to drive the LED array this was 
purely based only on the PIR and LDR output values 
the emergency switch which is used to stop the 
overall automation process and converted that to a 
manual process.  
The receiver process consists of the ZigBee receiver 
which is used to receive the signal from the 
transmitter side which is directly controlled by the 
computer with the help of RS232 interface unit. 
B. Base Station Module 

 
 

Fig. 3 Base Station Module 
 
  The  base station able to monitor all 
individual street lamp which will communicate via 
the ZigBee communication network these network 
will work together base station and monitoring station 
,the base station will interface with computer  via 
RS232 interface unit  .the visual basic program will 
help to give to comment to the street light station via 
computer . 
The comment like on or off street light ,power 
utilizing by the street lamp and current status of the 
street lamp   all communication and comment transfer 
was done only by the ZigBee network channel, Over 
all control and monitoring was done only by the base 
station unit this will placed in every street or 
combined streets.  
 
CONCLUSION 
 

The control system is the intelligent 
management of the lamp posts by sending data to a 
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Central station by ZigBee wireless communication. 
The System maintenance can be easily and efficiently 
planned from the central station, allowing additional 
savings.  
The proposed system is particularly suitable for street 
lighting in urban and rural areas where the traffic is 
low at a given range of time. The independent natures 
of the power-supply network enables implement the 
system in remote areas where the classical 
installations are prohibitively expensive. The System 
is constantly flexible, extendable, and fully adaptable 
to user needs.  
The system performance including the throughput 
and the transmission time are also analyzed. It is 
investigated that high transmission power causes 
neighbor channel interference, and that the 
throughput improvement decreases as the 
transmission Power increases various street light 
control systems and analyzed its characteristics and 
requirements, especially for communication 
characteristics.  
This project is successfully completed and helped us 
to develop the better understanding about the 
controller and made us realize the power of the 
controller.  
The future work of this project is the extension of the 
street light control unit with the solar trackers.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The entire street lights will be controlled by the 
transmitter module. The receiver module will be 
placed on the street lights. This future enhancement 
also involves the power management on the street 
lights.  
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