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Abstract— Street light is a raised source of light that is 
commonly used along walkways and streets when the 
surrounding turns dark. Nowadays, most of the existing street 
light systems are wired which are not only difficult to construct 
but also has poor flexibility. To overcome this, wireless system is 
required. In this paper, we are using GSM technology which uses 
power efficiently by remotely monitoring and controlling the 
system. This system will ease the fault detection and 
maintenance. System allows us to make the most efficient use of 
the energy received from the sun to power street lights. Solar 
energy is collected with the aid of solar panel and battery is 
charged during day time and this energy is used to power street 
lights during night. Developed intelligent system turns the light 
ON and OFF depending on the vehicle or pedestrian movement, 
Real Time Clock and light intensity at the same time. 
Microcontroller processes the information from the sensors and 
is transferred to nearby control terminal (Base station with 
Raspberry PI as a compute module) to monitor the status of the 
street lamp using GSM technology via Short Message Service 
(SMS). Designed system is visualized by creating Graphical User 
Interface (GUI). Thus, the implementation of such system will 
result in energy saving, lower cost of maintenance, increased 
lifespan and hence the enhanced performance of the system. 
 

Keywords—Atmega, GSM, LED,  Raspberry Pi,  Sensors, Street 
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I. INTRODUCTION 
Today, Street lamp lighting is city’s part of infrastructure, 

which plays major role at traffic safety, illuminate the city’s 
streets during dark hours of the day, society security, city 
appearance style and feature. The main purpose of road 
lighting is to make people, vehicles and objects on the road 
visible. Number of streets in the town and the city before were 
small, so controlling these street lamps was not so hard, but 
growth in urbanization, has increased the number of streets in 
the town rapidly which made street lamp’s control and 
management difficult. At present, street lamps are controlled 
manually in most of the cities, a control switch set in each of 
the street lamps, which is inefficient and a waste of manpower 
as well as electricity, also difficult to operate street light 
opening and closing time, so large amount of power is wasted 
which leads to street light’s automation. [7] 

     In view of the present specific situation in engineering field 
green issue has been raised where many researchers and 
engineers are involving themselves to find the techniques to 
reduce energy consumption, environment friendly equipment 
and to increase product efficiency. The best method is the 
smart system when it is applied in industrial, residential and 
commercial areas etc. Smart system is an autonomous 
operation which detects the change in environment with the 
help of sensors and act to correct the offset cause of the 
environment. The systems perform continually to reach the 
optimal solution. The main advantage of the street light is the 
extension of human life quality for the dark period of the day. 
Life quality comprises the crime prevention, traffic safety on 
road, aesthetic impact, behavior of human and many more. 
Street lighting consumes two percent of global energy and also 
responsible for the annual exhaust of millions of Co2. [8] 

     Many researches and techniques are made by engineering 
students, faculty of universities, colleges and research 
organizations to make the outdoor lighting system less power 
consuming. The latest technology, which is used globally in 
these days is light emitting diode based system, it is treated as 
energy efficient and reliable lighting technology, which 
reduced the public lighting cost as well as energy consumption 
up to 80% and also responsible for the reduction of carbon 
dioxide emissions. Life span of LED lamps is about 50 times 
longer than other Conventional lamps. Busy areas should be 
lighten all the time; however, this is not the case with rural 
areas.  Sometimes, when people leave their shops, restaurants, 
cinemas, they keep walking around midnight, latter, there are 
very few people on the road at night. So, there is a temporary 
need for lighting streets or road, in relation to a continuous 
illumination of streets or road in urban areas. For energy 
saving on street lights we can install an automatic system 
which can turn on or off lighting system or the brightness of 
lamps increase or decrease according to detection of traffic on 
the road. [8] 

     In the designed system control is based on 1) Intensity & 2) 
Time. In the intensity, control method is related to light 
intensity. When the light intensity is low, lamp will glow and 
will turned off automatically when the light intensity become 
more. However, the drawback of this control method is, during 
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cloudy days, the intensity of light is very low all over the day. 
This will make the lamp to glow for the entire day which leads 
to power loss. Also, in case of lightening there is always 
chance for false triggering. Hence time based method which 
uses RTC (Real Time Clock) is combined with intensity 
control method (LDR). In time based control method, light 
should be ON/OFF for the fixed time duration. However, this 
method also have some disadvantages as, in summer, days are 
of long duration and vice a versa in winter. So, the lights 
should be turned off earlier during summer than in winter. But 
the time duration is already set and it cannot be changed. To 
overcome these drawbacks, microcontroller is introduced 
which will consider both parameters LDR and RTC at the 
same time. This makes the system easy to operate in any 
environmental condition. 

     Another parameter need to consider is that, the street lights 
are installed on highways with vast range of kilometers which 
make it difficult to monitor and control the performance of 
each and every street lamp causes the problem for highway 
services. Solution to this problem is to make use of various 
wireless technologies such as Bluetooth, Wi-Fi, ZigBee. But, 
in Bluetooth, Wi-Fi & ZigBee, there is need to build several 
number of small servers in every few hundred meters of range. 
So, to observe and control such a large number of servers 
becomes hectic. So here we will be using GSM 
communication system as a method of wireless 
communication for the monitoring and controlling the 
performance of street lights. [9] 

     Further, the developed system includes Light Emitting 
Diode (LED) as a lighting source, having large life span and 
Solar panel which uses renewable energy source. Various 
sensors are also used like presence sensor to detect the 
presence of vehicle or pedestrian, current sensor for the 
measurement of power consumption, and for the detection of 
faulty lamps. 

 

 
Fig. 1 General setup for streetlight solar panel system [9] 

 

     The system is designed such a way that lights sensors 
(LDR), RTC and Presence sensor placed in all the street lights 
circuit will turn ON and OFF lamps automatically. When the 
lights are turn ON every light pole having current sensor 
informs about fault to the centralized system by using GSM 
module attached to circuit via Short Message Service (SMS). 
The information through SMS is received at Base station with 
Raspberry Pi (a compute module), analyzes the data and the 
status of street lamp is visualized with help of Graphical User 
Interface (GUI). This will make fault detection and 
maintenance of system easy than the conventional system. 

     By implementing the proposed system, streets can be 
illuminated with lower power consumption lamps, low 
operating cost, low Co2 emissions and environment friendly. 

     The paper organization is done as, section II describes the 
related work done, System Design is explained in section III, 
and in section IV Implementation of the designed system is 
briefed. Results are discussed in section V and the paper is 
concluded in section VI. 

II. RELATED WORK 
Overview of the previous work done related to the smart 
lighting system by different authors is explained in the related 
work. The strategic implementation of the different 
communication technologies and the methodology used in 
system is discussed briefly. 

     An autonomous street lighting system implemented by 
Marco A.D. Costa, Guilherme H. Costa, Anderson S. dos [1] 
in 2009, consists of LEDs solar energy and batteries. This 
system uses LED’s as a source of light. All the DC-DC power 
stages makes the system highly efficient though it is not so 
easy to implement. The reason behind this is the cost of the 
battery. Costly batteries makes the system more expensive and 
also they have lower lifespan. 

     Po-Yen Chen, Yi-Hua Liu, Yeu-Torng Yau, Hung-Chun 
Lee [2] in 2009, introduced street lighting system with LED 
lamps, a LED lamp driving circuit which can be controlled 
digitally and an Ethernet for communication. But, the use of 
ethernet made the system inefficient as the number of 
collisions increased. Also, non-deterministic characteristic of 
Ethernet were not suitable for real time applications. 

     Hengyu Wu, MinliTang [3] used, an AT89S52 single-chip 
microcomputer that integrates a power circuit, a fault detection 
circuit, a photosensitive detection circuit, an infrared detection 
circuit, an LCD display circuit, a street light control circuit, an 
alarm circuit, a pressed key control circuit for the development 
of the street light control system. This system can 
automatically turn on or off the lights and controls the 
switches according to traffic flow. Main weakness of the 
system is that they didn’t say about the working principle 
behind the system. It also said to use fault detection circuit 
which when it is damaged, the voltage is zero, so it will create 
a problem. This paper is and theoretic proof and shows only 
simulation result but not as a real time set up experiments. 
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     Reinhard Mullner and Andreas Riener [4] et al. in 2011 
introduced the Smart Street Lighting (SSL) system, a 
framework developed fora dynamic switching of street lamps 
based on pedestrians’ locations and desired safety zones. In 
the developed system prototype, each pedestrian is localized 
via his/her Smartphone, periodically sending location and 
configuration information to the SSL server. For street lamp 
control, each and every lamppost is equipped with a ZigBee-
based radio device, receiving control information from the 
SSL server via multi-hop routing. Drawbacks of the system is 
that objects like trees, trucks, sales booth etc. can interrupt 
wireless communication between lampposts and that 
inaccuracy of global positioning system position detection can 
lead to unexpected lighting effects. Owing to the system 
inherent positioning accuracy of GPS (in the range of few 
meters) in combination with low-cost GPS receivers, the 
resulting inaccuracy can lead to unexpected lighting effects.  

     Li Lian and Li Li [5] have introduced the present specific 
situation of urban lighting, a design of wireless street lamp 
control system based on the combination of ZigBee and GPRS 
is introduced in this paper, which can realize control and 
monitoring of single lamp. When there are fewer vehicles on 
the street at night, LED Street lamp still can meet the lighting 
requirements working at the low brightness level, not only 
ensuring the traffic safety, also saving energy. This system 
realizes the remote control of the street lamp and data 
collection function. On the premise of meeting the demand for 
road lighting, unnecessary power consumption is avoided, the 
laying cable is also reduced meanwhile, and the cost of 
equipment investment and maintenance is lowered. 
 

III. SYSTEM DESIGN 
Designed system’s hardware and software requirements 

are explained below with the help of block diagram as shown. 
First section describes the hardware needed to develop the 
system which includes Street Unit at transmitter end  and Base 
Unit at receiving end and then software used will be briefed in 
the second section. 

A. Hardware Reqiurement 
     Various hardware components involved in the development 
of the system at Street Unit (Transmitter End) are shown in 
following Fig.1. It shows the block diagram of proposed 
system at transmitter end. It consists of various components 
viz. microcontroller (ATmega 16), sensors, GSM module for 
wireless communication, solar panel and battery, Real Time 
Clock (RTC) and 16x2 LCD for display purpose. By 
considering the time set by Real Time Clock (RTC) and from 
the status of LDR sensor, controller turns the light ON/OFF. 
Also Presence sensor (IR Obstacle sensor) turns on the light 
only when the presence is detected during night time and 
current sensor (ACS712) will sense the current value from 
which power consumed is calculated. It also provides the 
information about the faulty lamps which ease the fault 
detection. 

 
 

Fig. 2   Block Diagram at Street Unit 
 
     This entire information of desired system’s parameters is 
sent to the controller which executes the code for the analysis 
of system. Street lights are dimmed by Pulse Width 
Modulation (PWM) using 8-bit timer/counter 0 of ATmega 16 
microcontroller. GSM Module sends the status of street light 
to the base unit which includes the total power consumption, is 
there any faulty lamp present. If the fault is detected then the 
same message is forwarded to electrician for immediate 
repairing or replacement. This is all about the street unit. 

      Base unit of the system is shown in following fig.2. This is 
the receiving end, consisting of GSM, Raspberry pi - a 
compute module and a monitor for displaying the Graphical 
User Interface (GUI).  

 

 
 

Fig. 3   Block Diagram at Base Unit 
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     Message from street unit is received by the GSM module at 
base unit and it is shown in the form of GUI by Raspberry Pi 
on the monitor screen which is then uploaded on website. So, 
this way our system can be easily monitored and controlled 
wirelessly. 
 

B. Software Requirements 
       In the proposed system, we have programmed ATmega in 
‘C’ language by using AVR Studio 5 and Python is used for 
programming the Raspberry Pi. 
        AVR Studio 5, produced by Atmel, is a software 
development environment, family of AVR microcontroller for 
its AVR 8-bits and 32-bits. It is a full software development 
environment with an editor, simulator, programmer, etc. It 
comes with its own integrated C compiler the AVR GNU C 
Compiler (GCC). As such you do not need a third party C 
compiler.  
       Python is a high-level, object-oriented scripting language. 
Python is Interpreted as it is processed by the interpreter at 
runtime and also it is an interactive. Python is highly readable 
and it is also called as beginner’s language. Python is easy to 
learn, easy to read, maintain, has standard library and is very 
much portable. 
 

IV. IMPLEMENTATION 
Flow of the implemented system is explained with the help of 
following flowcharts. Fig. 5 shows the flowchart for Street 
unit and flowchart for Base unit is shown in Fig 6. 

     First initialize all the devices such as RTC, LCD, ADC, 
serial ports etc. After the initialization is done, check if the 
menu key is pressed, if it is pressed then set the real time using 
keys provided and if not pressed means real time is already 
set, now compare it with ON and OFF time using RTC. If the 
current real time is greater than ON time and less than OFF 
time, switch on the street lights otherwise turn them off. Now 
check the status of IR obstacle sensor, LDR sensor, check for 
GSM module and also check the dimming mode. After the 
lights are turned on measure the current by using current 
sensor ACS712 and then calculate the power consumption in 
KWhr.   

        As shown in Fig. 6 flowchart, we have to first import 
some libraries of python viz. TK inter, serial, time etc. Then 
initialize the GSM module at base unit. The message is 
received by the GSM module at base unit, sent by transmitting 
end. The same message is displayed on Graphical User 
Interface (GUI) and then uploaded on website.  

 

 

 

 

 

 
Fig. 5   Flowchart for Street Unit 

 

 
                            Fig. 5   Flowchart for Base Unit 
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V. RESULTS & DISCUSSION 
 
    Result of the implemented system is as follows: 

First condition – During day time i.e. at 6 am, we can see the 
lights are OFF.   

 
 

Second condition – During day time i.e. at 6 am, if light 
intensity is relatively less (Change in the environmental 
conditions), lights are ON.   

 
 

Third condition – At 7 pm (TURN ON TIME), lights are 
turned ON, as the time set in RTC.  

 

 

Fourth condition – At 12 am (Dimming Mode), lights are 
dimmed, as the time set in RTC.  

 
 

Fifth condition – At 4 am (TURN ON TIME), lights are 
turned ON, as the time set in RTC.  

 
 

Sixth condition – At 6 am (TURN OFF TIME), lights are 
turned OFF, as the time set in RTC.  
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Expected Results: 

We Expect the following results in due days: 

       In all the above conditions we can see that, there is one 
cluster of LED’S. If we consider such 5 clusters mounted on 
the street pole and if suppose a cluster with full intensity 
consumes 1A current each, then the total current is equal to 
5A and the  single dimmed cluster will consume 0.7A each so 
total current is 3.5A with the voltage constant. 

        Table 1 shows the power consumption for 4 days from 
7pm till midnight and from midnight to 4am when the lights 
were ON and in dimmed condition. From the constant voltage 
and varying current, we have calculated the power consumed 
by V*I*hr in KWhr.  
TABLE I   4 DAYS POWER CONSUMPTION FOR 5 CLUSTERS OF LED 
  

Sr. 
no 

Date Time Voltage
(V) 

Current 
(A) 

Power(KWhr)
V*I*hr 

1 1/8/2015 7pm-
11.59pm 

12 5 0.3

2 1/8/2015 12am-
4am 

12 3.5 0.16

3 2/8/2015 7pm-
11.59pm 

12 5 0.3

4 2/8/2015 12am-
4am 

12 3.5 0.16

5 3/8/2015 7pm-
11.59pm 

12 5 0.3

6 3/8/2015 12am-
4am 

12 3.5 0.16

For the same readings as shown in above TABLE I, graph of 
Power Consumption and Current Vs Time is drawn below 

 
 

Fig 6   Power consumption and Current vs. Current 
 
     By using this type of high efficiency lamps, solar energy 
and also by the use of wireless technology, power wastage by 
HID lamps is reduced to a great extent and almost 60-70% 
power is saved. 

VI. CONCLUSION 
An intelligent wireless street light system designed in this 
paper, ease the system fault detection and thereby maintenance 

and offers power saving. This is achieved by the use of highly 
economical LED technology that are illuminated by renewable 
source of energy provided by the solar panels. Remote urban 
and rural areas are the suitable places for implementation of 
such street lighting system where the traffic is low most of the 
times. Application this system in remote areas is easy because 
of the independent power network where the classical systems 
are comparatively expensive. The system can be extended 
easily, is flexible and also adjustable according to the need of 
user. Use of GSM technology made the system wireless, less 
complex. 
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