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    Abstract: This paper is aimed at defining the process of 
automating the operation of electronic devices, in this case, street 
lights of a certain campus or area where there is a reliable 
network connection. This is achieved by using a microcontroller 
to control the target electronic device wirelessly instead of 
operating the electronic device manually and a relay to 
electromagnetically provide the functioning of a switch and also 
use a step-down converter to regulate voltage and convert it from 
220v AC to 5v DC. The microcontroller used is the ESP8266 
(NodeMCU) as this microcontroller has inbuilt Wi-Fi module 
that can suffice connecting to a network helping us in reaching 
the goal of wirelessly operating electronic devices. This is a step 
in the direction of a smart world where internet of things is the 
way of communication between all electronic devices and 
efficient utilization of this system saves a lot of energy and there 
will be lesser need of human intervention. This is an efficient step 
in the right direction of digitizing routine tasks and have much 
more control over them as opposed to being present physically 
near the electronic device. 
    Keywords: Internet of Things, Blynk IoT service, NodeMCU, 
Streetlight monitoring, Regulator. 

I. INTRODUCTION 

Internet of Things is an emerging technology which allows 
for connection of various electronic devices such that 
otherwise would have been controlled manually. 
Information sharing between these connected devices can be 
termed as a major advantage of using this technology [1][6]. 
In our daily routine, we observed that there are certain 
actions we perform in a sequence without giving much 
thought to it. We do not particularly look at a time to turn on 
our lights at our home, we just do it based on our perception 
of when the sun sets. This is a routine task and can therefore 
be converted into logic. This is the very foundation of our 
research. We wanted to question if it was possible to convert 
this set of actions performed in a sequence based on some 
conditions into a logic which we can feed into an automatic 
system for it to do our routine tasks such as operating street 
lights.This has two major advantages: firstly it is easier to 
operate the connected devices compared to manually 
operating them, and, secondly, in the present world of every 
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electronic device being connected to each other, it is only 
going to be more and more important to have electronic 
equipment connected to a digital medium to share 
information. 

II. LITERATURE SURVEY 

The existing system consists of an electrical wiring circuit  
that connects street lights with a power source and switches 
to operate the system [2]. The switch determines if the 
circuit is opened or closed and this switch, hence, acts as the 
control for the whole system. This system has to be 
manually operated from where the physical location of the 
system exists. This system cannot be controlled from 
anywhere other than the physical location of the switches 
provided for the system or the power source. It is also 
noticed that this system requires each of the switches for 
each of the corresponding streetlights to be operated 
individually. The potential of making the system smart is 
seen as the entire electronic circuit consists of manual 
switches which are used to operate the system. They can be 
considered as the control of the entire system [3]. Here, the 
possibility of remotely operating the switch and hence, 
control the entire system lead to the inception of this project. 

III. PROPOSED SYSTEM 

The proposed system involves connecting an extra switch 
mechanism to the already existing switch but the new switch 
should be able to connect to the internet to receive 
commands from a user [4]. This is possible by connecting 
the new switch in series with the already exiting switch and 
having the old switch always turned on. The new switch is 
the microcontroller we equip for the project i.e., NodeMCU. 
Since this microcontroller can be controlled wirelessly with 
a smartphone, the entire system becomes smart and it is no 
longer required to be manually operated from the physical 
location of the switch. 

A. Working principle of IoT 

Internet of Things is a godsent in terms of opening new 
possibilities of interacting with electronic devices by 
digitally interfacing them possibly providing information in 
a very simple user-friendly format to a smart device 
connected to the same network as the rest of the system. In 
this system, every device required to be operated on the 
basis of IoT, are connected to each other on the same 
network. This network can be any form of network like 
LAN, WAN, MAN or local Wi-Fi or even cables, although 
it is not advisable to have a large network of devices with 
cables as the medium of transport of the network as it causes 
so much mess of wires and defeats the simplicity achieved 
by opting for Internet Of things in the first place.  
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This system is then interfaced by an end-user. The user can 
decide what kind of tasks must be performed by the system 
and the goal is to enable the user to have the privilege of 
giving these commands from anywhere in the world. It is a 
possibility since the entire world is connected with through 
the internet and this can be used as a medium to 
communicate information from the user to the devices that 
must be interacted with to send and receive data to perform 
some tasks required by the user. In this world of 
possibilities, anything can be connected to the internet with 
the help of supporting devices connecting to the network 
and acting as switches for the said mechanism to work. This 
enables, for say, to be able to turn on air conditioning in our 
car or our home knowing we will be there in a few minutes 
time to keep the atmosphere of the environment cool just as 
we enter. This can be further automated by connecting the 

GPS available on our phones to send a message to the home 
air conditioner to turn on as and when there are say 10 mins 
left for the journey to complete and to reach home. This is 
just one of many possible ways of interconnecting various 
devices and software services to make one’s life a lot easier 

and simpler. Any switch has only two states: it is either 
turned on or it is turned off. This can act as the very basic 
quality of digital devices in general. This can be used to our 
benefit as sending a binary signal is not a tough job for 
networks. The goal of Internet of Things is to one day have 
a seamless transition between all devices that can 
communicate with each other and make decisions for the 
user based on the user’s regular habits and interests. 

B. Microcontroller 

Unlike humans, electronic devices do not have a brain of 
their own and so we need to instruct the devices what they 
should to do in order to cumulatively finish a larger task that 
all these smaller tasks contribute to. This is where a 
microcontroller comes into play. A microcontroller is a 
device that is essentially used to send digital or analogue 
signals as per requirements to electronic devices to have 
these electronic devices perform certain tasks as per needs 
and requirements. A microcontroller acts as the central 
processing unit of any electronic circuitry. In essence, a 
microcontroller is a scaled down version of a standard size 
CPU used in standalone personal computers, and it is used 
to control projects that require lesser power. Hence the name 

“micro” controller. In this project, we use the ESP8266 

microcontroller, commonly known as “NodeMCU”. The 

main reason NodeMCU is preferred over other 
microcontrollers is, for this project, we need connection to 
the cloud through a wireless network medium. The best way 
to execute this connection is to have the microcontroller 
connected to a wireless LAN network (Wi-Fi). NodeMCU 
has built-in network adapter that supports Wi-Fi 
connectivity. This is the main reason NodeMCU is most 
suitable for this project. We can program the microcontroller 
to connect to a specific SSID by providing the necessary 
details like SSID and password associated with that 
network. This makes our goal of being able to wirelessly 
operate electronic devices much simpler and easier. 

 

Figure 2. NodeMCU: Microcontroller 

C. Blynk IoT service 

In order to communicate wirelessly through distances longer 
than 100-150 meters, we need a server that provides us 
network access to be able to communicate with the devices 
from longer distances. We use the Blynk services to provide 
our project with the server that is online almost all the time 
[5], so that we can have a reliable connection between the 
two ends of the network and the ultimate goal of simplicity 
in operating the electronic devices wirelessly is achieved. 
This service is further enhanced with the help of android or 
iOS application provided by Blynk to interface the 
electronic device targeted to be controlled with the help of a 
microcontroller. This further simplifies the process of 
wirelessly controlling electronic devices as the setup 
requires us to connect the microcontroller to a laptop once to 
program the necessary wireless LAN details and any preset 
programming required to logically make the microcontroller 
work according to our needs, but once this setup is done, 
there will be no further need of a laptop until any updates 
are required to be made to the code. The microcontroller can 
be connected to the circuit and be controlled completely 
through the Blynk application. 
 

    IoT 

Figure 1. Internet of things 
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IV. FLOWCHART OF WORKING SYSTEM 

 
 

V. RESULTS AND DISCUSSION 

The prototype displays the following results: 
1. Connection is reliably established as soon as the 

system is powered. 
2. The commands given by the user through phone 

are efficiently executed at the target end as 
intended. 

3. The lights turn on or off based on command given 
by the user. 

4. The system can be operated from anywhere in the 
world given that there is an active internet 
connection available. 

5. The server is reliable and is online always. 
The system can now be operated remotely from any location 
instead of being present in the location of the switch and 
operate it manually. It is a step in the direction of 

minimising time spent on daily routine tasks. To make it 
completely automated, we have to give it a logic to turn on 
or off based on sunset and sunrise times taken from a 
reliable weather forecast and that will make need of any 
human intervention minimal. 

VI. CONCLUSION 

By implementing this system, we move one step closer to a 
smarter digital world by eliminating efforts in tasks that 
require us to manually operate them by being physically 
present near the target electronic equipment. This system is 
an efficient implementation of the internet of things concept 
as it makes it possible to wirelessly operate electronic 
devices like street lights from anywhere in the world where 
there is a network connection available. The system is easy 
to setup and implement and requires no extra maintenance 
compared to the already existing system. This system can be 
further enhanced by writing logic into the code that can be 
capable of retrieving information of the time of sunset and 
sunrise from a reliable weather reporting source and 
automate the process completely by turning on the street 
light at the time of sunset and turning it off by sunrise. This 
further eliminates human intervention and a manual visit to 
the location of the street lights will be required only in case 
of a malfunction. 
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