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Abstract: In this age of growing energy demand there is a need 
to conserve energy that is being produced. It is known that each 
watt saved is 4 watts of power stopped from generation. In this era, 
it is impossible for monitor the unnecessary power wastage hence 
there is a need for automating these processes. This paper 
discussed about a brief idea about automation of lights using PIR 
sensor for domestic applications. It is good initiative in the field of 
Energy conservation. 
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I. INTRODUCTION 

Commercial Buildings currently implement the 
automation using IR sensor and PIR Sensor. [1] The below 
gives a brief explanation about the different components that 
are used for the setup and what each of the different 
components do to this setup that makes it easy to make and 
use [2]. The BEE (Bureau of Energy Efficiency) has 
instructed the upcoming buildings to be star rated for their 
efficiency [2]. The Energy Efficiency Index is Used to Know 
the present standard of a building [3]. The PIR Sensor detects 
human movement and triggers the Arduino to give a HIGH 
signal to the relay [4]. The relay allows the supply current to 
enter the light source that switches on the light; the light 
continues to glow as long as there is human presence [5]. This 
project controls the light using an Arduino Uno and a PIR 
sensor. [6]. The light then stops glowing after there is no 
human presence in the room. PIR has a large range for 
detection of Movement [7]. Arduino is an easily available 
module for which many sensors can be fixed to give a desired 
output. [8]. The PIR Sensor can be replaced by temperature 
sensor for automatic cut off of heating devices when specific 
temperature is achieved. [9].  
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IOT plays a crucial role in the upcoming days where we can 
monitor the output of sensors. [10] The energy demand has 
been increasing for the past decade and we can expect it to 
double within 5 years [11].PIR Sensors can replace the the 
need for manual switching and reduces the energy loss[12] 

II. EXISTING SYSTEM 

At present the logic for automated light control is 
implemented with the help of PIR sensors, where the program 
logic differs. Initially the PIR sensor senses the movement 
and after a while the value reset's itself. Hence it is not 
effective. 

III. PROPOSED SYSTEM 

Our Proposed system has a continuous working of PIR 
sensor as it detects the movement every 50 ms. It ensures the 
human detection for every predefined interval of time which 
ensure there is no automatic turning off of the light even 
though when the human is present inside the room.  

 
Fig. 1. Program Logic 
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IV. PROGRAM CODE 

 The code given below is used to control the relay by 
adjusting the signal given as digital signal to the common of 
the relay. 
 The program first sets the 8th pin as the output pin for the 
relay and the 4th pin as the input pin to get the status of the PIR 
sensor. It also sets up various variables for monitoring time 
namely previous time, time, timespan and current time.  
The code then checks the status of the PIR sensor as whether 
digital HIGH or LOW and activates the relay pin by triggering 
it with a digital HIGH. 
The various time variables each have a different but similar 
purpose viz., to get the time and overcome the problem of the 
lamp getting off even if people are still present in the room. 
The previous time variable gets the time taken till that line of 
code is executed and acts as the base value that is used to 
control the ON time of the lamp. The current time variable 
again gets the time take till that line of code is executed and 
uses the time difference between the current time and gives 
the difference between the variables to time which acts as the 
base value to increase or decrease the lamp time ON. When 
the PIR sensor is digital low it doesn’t do any change to the 

lamp ON time lets it decrease on its own. When the PIR sensor 
is digital HIGH the time value increases by a small constant 
that can be set by the user according the amount time that is 
needed for the lamp to stay on even when human presence is 
not available. [10] The time value is also controlled to not get 
to infinity by using a simple if statement. The given project 
can be extended with the help of IOT [8]. 

V. HARDWARE IMPLEMENTATION 

 

 
Fig. 2. Proposed Circuit Design 

 

 
Fig. 3. Hardware Implementation 

 
Fig. 4. When the PIR sensor is digital HIGH and lamp is 

ON 

 
Fig. 5. When the PIR sensor is digital HIGH and lamp is 

OFF 

VI. WORKING SYSTEM 

ARDUINO: 

 Arduino is most commercially viable and versatile 
microcontroller platform available in the market as of today. 
Arduino is used as the platform, as cost effectiveness is the 
main goal of the project. 
 

 
Fig. 6. Pin Setup of Arduino Uno 

 
PIN 8: It is connected to the relay, for controlling the 

light using the it. 
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 Pin 8 sends out a digital HIGH signal to the relay to 
switch ON the light and a digital LOW to switch OFF the light 

PIN 4: It is connected to the PIR sensor and acts as the 
INPUT to the Arduino which acts as the triggering 
mechanism for the relay. 

+5V: It acts the base power supply for both the relay and 
the PIR sensor. There are totally two +5V pins in the board. It 
constantly gives out a digital HIGH signal as the output 

GND: It acts as the common port for all the connections. 
There are totally three GND pins in the board. It constantly 
gives out a digital LOW 

RELAY MODULE: 

Relay module is the main reason that the project can be 
scaled up very easily. Relay acts as a switch that is controlled 
electromagnetically through signal given by the Arduino. 

 

 

Fig. 7. Relay Module 
 

There are basically 6 connections given to the relay 3 
from the Arduino side and 3 from the EB side. The 
connections are: 

Normally Close (NC): We connect nothing to this port 
so that when a digital LOW signal is given to the relay the 
light stays OFF 

Normally Open: We connect the bulb’s phase to this 

port so that when a digital HIGH signal is given to the signal 
port the light is ON 

Common: We connect the phase of the EB supply to this 
port so that the relay can switch ON and OFF according to the 
signal from the Arduino 

Input/Signal: The pin 8 output from the Arduino is 
connected to this port. It receives the digital HIGH or LOW 
signal from the pin 8 and helps in controlling the light 
Ground: The GND pin of the Arduino is connected to this 
port. This gets a constant digital LOW. 

+5V: The +5v of the Arduino is connected to this port.it 
gets a constant digital HIGH to this port. 
 

The number of relay modules increases according to the 
size of the relay board. This makes it very convenient to 
increase the scale at which the program can work.as all the 
relay modules have the configurations for the input it is very 
easy increase the number of outlets very easily and efficiently. 
 

PIR SENSOR: 

It is one of the main components for this project, through 
which the light is controlled from the signal given by it to the 

Arduino [7]. The PIR (Passive infrared sensor) senses the 
movement of the body with change in infrared radiation 
emitted by the body. The PIR senor can detect the movement 
of the body between (5-12 meters) upto an angle of 270 
degree. 

 

Fig. 8. Top View of PIR Sensor 

 
Fig. 9. Bottom View of PIR Sensor 

 
 
 

There are basically 3 connections given to the PIR 
sensor,using the following ports: 

+5V: The +5V of the Arduino is given to this pin. This 
constantly gives digital HIGH to the +5V of Arduino. 

OUT: The output of this is given to pin 4 of Arduino. This 
is the input for the Arduino. It sends digital HIGH when a 
motion is detected by the PIR sensor and digital LOW when 
there is no motion detected. 

GND: The GND pin of the Arduino is connected to this 
port. This gives a constant digital LOW to the Arduino. 

The PIR Sensor can be replaced by temperature sensor for 
automatic cut off of heating devices when specific 
temperature is achieved. [9] 

VII. MODEL CALCULATION - ANALYSIS 

SCENARIO: CLASS ROOM 

No of fans: 6 
No of tube light: 9 
Power rating of fan: 75 W 
Power rating of tube light:18W 
Power consumed by all the fans = 75*6 

= 450 W 
Power consumed by all the tube 
light = 18*9 
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= 162 W 
Total power consumed by both = 450W+162W 

= 612W 
 

The power consumed in a class in 1hr = 
612W IN 8hrs the power consumed = 
612*8 
= 4896W 

 
For the same room in 8hrs effective run time is about 6hrs 
in 6hrs the power consumed = 612*6 

=3672W 
 
Therefore, the power saved in the class with PIR sensor 

= 4896W-3672W 
= 1224W 

 
Hence one unit of power each day in a single room can be 
saved. 

 
The percentage of power saved is 

 
=1224W/3672W *100 

 
=25% of the total energy per day 

VIII. RESULT ANALYSIS 

 
Fig. 10. Result Analysis 

 
 

 
Fig. 11. Energy Utilized in a Room 

 

 
Fig. 12. Forecast Energy Readings 

 

 
Fig. 13. Cost Analysis Without PIR 

 
Fig. 14. Cost Analysis With PIR 

 

 
Fig. 15. Energy Utilized without PIR 

 

 
Fig. 16. Energy Utilized with PIR 

 

 
Fig. 17. Overall Energy Utilized 
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Fig. 18. Cost Analysis 

IX. CONCLUSION 

 Automation of lights using PIR sensor for domestic 
purpose has proved to be saving the amount of energy spent. 
More energy can be saved by extended this logic to various 
conditions with the help of different sensors. With the help of 
PIR sensor we can save nearly 1224 watt of energy per day for 
a single room which infers that we are saving nearly 4800 
watts from production. 

REFERENCES 

1. The smart environment of commercial buildings; Mervat El-Shafie ; 
Lubaba Fakeih 

2. Energy Efficient Lighting System Design for Building;Wan Norsyafizan 
W. Muhamad; Mohamad Yusuf Mat Zain;Norfishah Wahab: Noor 
Hafiah Abdul Aziz ; Rosmalini Abd Kadir 

3. Identification building energy saving using Energy Efficiency Index 
approach; Nur Najihah Abu Bakar ; Mohammad Yusri Hassan ; Hayati 
Abdullah ; Hasimah Abdul Rahman ; Md Pauzi Abdullah ; Faridah 
Hussin ; Masilah Bandi 

4. Proposal of a method for assessment of energy performance of home 
lighting; Dionyz Gasparovsky ; Jana Raditschova 

5. Methodology to calculate the energy consumption for lighting in 
buildings; A. Rosemann; C. Suvagau 

6. An intelligent lighting energy management system for commercial and 
residential buildings; Siriporn Bannamas ; Peerapol Jirapong 

7. Intelligent power saving system using PIR sensors R Hari Krishnan; P 
Sivagami. 

8. P.Eben Sophia, Prithvirajan.R, Thirunavukarasu.S, Muthuraj.K, S. 
Sarmila“PIR and IR Sensor Based Smart Home Automation System 
Using IOT for Energy Saving Applications” International Journal of 

Innovative Technology and Exploring Engineering (IJITEE) ISSN: 
2278-3075, Volume-8 Issue-8S, June 2019 

9. S. A. Ram, N. Siddarth, N. Manjula, K. Rogan and K. Srinivasan, 
“Real-time automation system using Arduino," 2017 International 
Conference on Innovations in Information, Embedded and 
Communication Systems (ICIIECS), Coimbatore, 2017, pp. 1-5. 

10. S. Sbîrnă, P. V. Søberg, L. S. Sbîrnă and M. Coşulschi, "Sensor 

programming and concept implementation of a temperature monitoring 
system, using Arduino as prototyping platform," 2016 20th 
International Conference on System Theory, Control and Computing 
(ICSTCC), Sinaia, 2016, pp. 848-853 

11. Mrinmay Saha, Rima Halder, Anamitra Baruah, Ashish Kumar Sharma 
and S.Senthilmurugan"Implementation of Energy Saving Algorithm in 
Smart Home " International Journal of Innovative Technology and 
Exploring Engineering ( IJITEE) ISSN: 2278-3075, Volume-8 Issue-7 
May,2019 

12. A.Aswin, Chidambaram.R, S.B.Kavin darshan, Abinav Soorya.N, 
S.Senthilmurugan " Design of Smart Energy Meter with power theft 
Detection and a novel of billing Payment" International Journal of 
Recent Technology and Engineering ( IJRTE) ISSN: 2277-3878, 
Volume-7, Issue-6, March 2019 

 
 
 
 
 
 

AUTHORS PROFILE 

 
 Akash Prabhu, is a Third year UG Student. He is 
currently studying B. Tech EEE in SRM Institute of 
Science and Technology, Kattankulathur, India. He has 
also participated in many International Conferences and 
also published papers in many International Journals. His                        
research interests are Smart grid, Energy Management,              

Power Systems, Electrical Machines 
 
S.Senthilmurugan, received his Diploma in Electrical 
and Electronics Engineering from Alagappa Polytechnic 
college Karaikudi , DOTE, Chennai, India in 2004 with 
First class with Honours. He received his B.E. degree in   
Electrical and Electronics Engineering from Alagapaa 

Chettiar College of Engineering and Technology, Karaikudi (Anna 
University), India in 2007 with First class.  He received his M.E. degree in 
Control and Instrumentation Engineering from College of Engineering  
Guindy, Anna University, India in 2010 with First class. He is currently 
pursuing Ph.D. in EEE from SRM Institute  of Science of Technology, 
Kattankulathur, India. He is  also an Assistant Professor (Sr.G)  in the 
Department of   Electrical and Electronics Engineering in SRM Institute of 
Science and Technology (SRMIST) , Kattankulathur, India since 2011. He is 
also holding a position of Faculty Advisor of ENFUSE student chapter in 
SRMIST, Dept of Electrical and Electronics Engineering having 188 student 
members since 2018. This chapter actively involved in conducting 
workshops, Conferences, Industrial visits, Tech Quiz etc by creating 
awareness of Energy conservation and its management.  His research    
interests are Control Systems, Smart Grid, Virtual Instrumentation, Sensor 
and Networks. He has also participated in many National and International 
Conferences and also published papers in many National and International 
Journals. 
      

Viswanathan Ganesh, is a Third year UG Student. He 
is currently studying B. Tech EEE in SRM Institute of 
Science and Technology, Kattankulathur, India. He has 
also participated in many International Conferences and 
also published papers in many International Journals His    

research interests are Smart grid, Energy Management, 
Power Systems, Electrical Machines. 

 
Rajendra Kumar, is a Third year UG Student. He is 
currently studying B. Tech EEE in SRM Institute of 
Science and Technology, Kattankulathur, India. He has 
also participated in many International Conferences and 
also published papers in many International Journals His    

  research interests are Smart grid, Energy Management, 
 Power Systems, Electrical Machines. 

 
Thanush Ramesh, is a Third year UG Student. He is 
currently studying B. Tech EEE in SRM Institute of 
Science and Technology, Kattankulathur, India. He has 
also participated in many International Conferences and 
also published papers in many International Journals His    

research interests are Smart grid, Energy Management, Power Systems, 
Electrical Machines. 
 

 
 
 


