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I. INTRODUCTION 
 

Modern day, 21st Century homes are becoming 

more and more automated, from smart fridge, smart 

TV to smart bulb. There is an unpresidential need to 

work on automation technology, make it more 

efficient, handle the massive amount of data that 

they produce. This data can be used to learn about 

the user and provide them a better experience than 

ever before. It can help in predicting what the user is 

looking for and enable these automation devices to  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

achieve the desired result without user’s intervention 

Today a lot  of  Automation  devices  in  houses  are 

connected with both wired and wireless. Both of 

them have their pros and cons, but wireless 

counterpart provides an additional flexibility of 

changing the configuration without being expensive. 

 It provides users option to upgrade to latest and 

more efficient devices without renovating their house 

which is going to have a lot of capital from the user’s 

perspective. We are going to talk about two of the 

most important systems of Home Automation, 

namely Smart Thermostat and Smart door, how to 

make them better equipped to work in modern day 

house. 

 

 

Abstract- With the advent of 5G technology the world is going to usher into a new era where 

everything is connected and works seamlessly to provide human being an experience which they 

have never imagined. Home Automation is one such space where a lot of multinational companies 

and start-ups are venturing into. This will in true sense utilize the full capacity of next generation 

networking technology. In doing so it will also contribute to the reduction of carbon footprint of a 

person in long run. IoT (Internet of Things) is a hot topic of today and will be in near future. They 

will generate huge amount of data. This data will be used for understanding the user’s nature and 

will help serve them better. In this paper we present how some aspects of home automation can be 

made more efficient specifically thermostat and door lock/Unlock mechanism, where various 

sensors will be connected to each other and sharing information among themselves. This connection 

will be on Wi-Fi, as compared to the wired connection it gives us much more flexibility such as, 

changing the setup later or modifying the equipment with ease without the overhead of getting 

new wiring done.  We will also see  how  to  learn user’s behavior by analyzing the massive amount 

of data produced by various sensors in modern day IoT  devices, how  can  we leverage this 

thousands GB’s of  data using various machine learning algorithm and provide the  customer/end  

users  a  seamless  and  fluid  experience along with high level of security. 

 

Keywords- Home Automation, Wi-Fi, IoT (Internet of Things), Machine learning, Regressing, 

Classification, Thermostat, Sensor, Temperature. 
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1. Smart Thermostat 

Smart Thermostat itself delineate quick, clever and 

intelligent device that instinctually adjust 

temperature or trigger the devices when 

temperature reach definite point. The main objective 

is to maintain a suitable temperature, automate the 

whole process of switching it on and off which will 

ultimately lead to reduction of electricity bills. The 

work of the thermostat would be to maintain 

temperature according to user’s requirement and will 

take into consideration various factors such as 

outside weather, current temperature inside and 

outside, no. of people in the room at a point of time. 

 

2. B. Smart lock 

Smart Lock here allows user to enter into their house 

without any use of key, it will use camera and 

fingerprint scanners to determine the identity of the 

person and will allow the user to just walk in and out 

without being worried about the key. This will be a 

seamless experience for the user as they won’t have 

to wait at the gate, they can just open the door as if 

it’s always unlocked, also this will enable a lot of 

security features, such as having data of any 

unauthorized access. Notifying the user or security of 

any such activity and help keeping home safe. 

 

II. FUNCTIONALITY OF COMPONENTS 
 

Both Smart lock and smart thermostat can be easily 

used by users through a mobile or a webapp. A user- 

friendly online interface can be accessed through 

internet within few seconds where they can adjust 

the temperature or control the on/off mechanism of 

their home appliances. The main aim is to ease the 

use for the users by offering maximum functionality 

along with the security of the users.The component 

required for the thermostat would be as following: - 

 

1. Proximity Sensor 

Also known as passive infrared sensor, used to detect 

motion, as when the sensor inactive a slight motion 

of a warm body probably a human being or an 

animal which will cause a distinctive change and 

when the warm body leaves the reverse reaction will 

take place causing a negative distinctive change. 

Through this we can acknowledge the movement of 

a living body. 

2. Temperature Sensor 

This will work as a measuring tool to find out outside 

temperature. In accordance to outside temperature 

we will be evaluating and adjusting temperature 

inside. 

 

3. Infrared Sensor 

This is similar to motion sensor emitting infrared 

radiation but, here it will keep a track on count of the 

people while entering the room and leaving the 

room. 

 

4. LCD Display 

This will display the count of no. of people in the 

room as well as record the temperature outside the 

room which ultimately will be saved in the database 

for future use. 

 

5. Camera 

This will be used to recognize the user which will be 

matched with the previously created database to 

check if he is authorized for entering the house. 

 

6. Fingerprint Sensor 

This sensor is used to authenticate the fingerprint of 

the user trying to enter the house. This will be used 

along with the camera to provide authorization. 

 

7. Arduino UNO 

The most important component will be Arduino Uno 

which is a microcontroller board based on the 

ATmega328P. which has a 14-digital input/output 

pins and a ceramic resonator of 16Mhz. This has a 

USB socket to connect with the computer powered 

with an AC-to-DC adapter or battery. 

 

So, the overall procedure of the working of smart 

thermostat by the users would be that, firstly they 

need to be connected to internet in order to connect 

the interface synced with the thermostat functionality 

through a laptop or desktop. Additionally, they can 

also use smart phone so that any adjustments can be 

made easily with the help of a phone. After 

installation of thermostat, every time users change 

the temperature, it will save the data and learn from 

  

the saved data in future since the various algorithm 

will help us to work this AI functionality. If there is a 

sudden weather change, it will regulate the 

temperature accordingly. It will also sense the 

presence or absence of people in the home and then 

switch on and off the devices to which it is 

connected. In this way users will be benefited as 

electricity bill will be reduced as well as the algorithm 

put will engender its performance and regulate the 
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temperature for all home appliances. On similar line 

the Smart lock can also be controlled by 

App/WebApp. First time user will have to add 

themselves as valid members so that the lock can 

search through the data when someone is trying to 

enter the house. 

 

III. RELATED WORK 
 

1. Aman Pathak & Utkarsh Sundaram 

The paper proposes a home smart lock system which 

will make the door lock or unlock through a 

smartphone over internet or Bluetooth. The phone 

would have an android application installed which 

would work as door locking system for far distance. 

Face recognition would be also used to unlock the 

door by just looking into the camera matching the 

image which is already present in database. 

 

2. Shweta Singh & Kishore Kumar Ray 

The main objective of this paper is to outline the 

various uses of Internet of Things under a roof. The 

paper signifies the working of IoT, architectures and 

different vital automations with their usages for day- 

to-day purpose. 

 

3. Vinay Sagar K N & Kusuma S M 

The main intention of the paper is to provide a 

system which used computer or mobile devices to 

control the home appliances through internet 

connection anywhere across the globe. The basic 

idea of the paper is to save electricity as well as 

human energy. 

  

IV. SYSYEM DESIGN 
 

1. Problem Definition 

Homes today are facing many challenges such as 

manageability, solvency, security and flexibility. Our 

research is designed to overcome these challenges 

by Automating some of the most important aspects 

of a house, such as thermostat and the lock at your 

door. This can be managed via both WebApp Or 

mobile phone app. It will also give greater flexibility 

than the traditional wired setup. It will also reduce 

the cost of deployment alongside giving the ability 

to upgrade. Smart lock will also be an enabler of 

security for the house. 

 

2. Proposed System Feature 

The smart thermostat and door lock system would 

consist of a computer or mobile connected with 

internet using the basic three sensors namely – 

proximity sensor to detect motion of a object in the 

room, IR sensor to find the count of people in the 

room and temperature sensor to measure the 

outside temperature of the room. These all would be 

easily configured through Arduino Uno which will act 

as a microcontroller for the whole system. The 

system accessed from a webApp/mobile app 

through which the functionality of controlling the 

temperature for the room would be handled as well 

as switching the appliances on/off when not in use. 

The overall adjustment of the temperature inside the 

room would depend on three factors – temperature 

outside room in accordance with inside, count of 

people inside the room and movement of a body. 

Furthermore, the smart locking system through facial 

recognition and fingerprint sensor would also be 

helpful for surveillance purpose as well as higher end 

security. The main advantages would be reduction in 

electricity bill and protection of homes from 

burglary. 

  

V. SYSTEM DESIGN AND 

IMPLEMENTATION 
 

1. Proposed System and Implementation 

 

  
Figure 1 Proposed model of Smart system. 

 

Our system consists of Thermostat and a door lock 

which will be connected to Arduino board that in 

turn connected to various sensors namely motion 

Sensor, IR sensor, temperature sensor, LCD Display, 

Camera and fingerprint sensor. Thermostat will get 

data about how many persons are inside the house 

by keeping count using IR sensor, to explain this 

functionality we will use two IR sensors attached at 

front and back of the column on where door reside. 

When a person enters the room the first IR sensor 

will get the notification followed by the second. This 

shows an increase in the number of people in the 
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house. Consequently, it will give a decrease in count 

of the number of persons when the seconds gets 

notified and then the first. This will help the 

automation suit to adjust the temperature on the 

basis of how many people are inside a house. As we 

all know that if the temperature of the room 

generally increases with the increase in the number 

of people in the house so the thermostat should be 

able to adjust accordingly. Another sensor that gives 

our thermostat input is the Motion sensor.  

 

It keep’s track of any movement in the room. This is 

mostly because when people are sleeping and not 

moving, they tend to feel much cooler than normal. 

Third sensor is temperature sensor which keeps track 

of current temperature inside and the temperature 

outside so that it can adjust your rooms temperature 

accordingly. All these 3 sensors work in unison to 

provide an optimal experience. All these data from 

the sensors along with any kind of adjustment done 

by the user will be stored so that we can run 

regression model to determine which will be exact 

temperature to be set for the given conditions. 

 

Similarly the smart lock relies on the camera and the 

finger print scanner which will be installed in the 

door handle , the camera will capture the picture of 

the person in front of the house and try to match it 

with the previously existing images that have been 

approved by the user for entry , for an additional 

security when the person will try to enter the house 

and use the door handle another check will be made 

by matching the finger print of the user entering the 

house for additional security . Although, there is an 

option for the user to just use one of these features. 

 

 
Figure 2 Sequence diagram of the Smart thermostat. 

 

2. Significance of the System 

 The programmable thermostat will save a lot of 

energy by managing the process of heating and 

cooling. 

 It can help to save money on electricity bill as 

well as making life easier and greener. 

 It can be remotely adjusted or scheduled for 

saving energy from anywhere across the world 

through internet access. 

 The door lock would restrict the intruder and will 

safeguard our house. and will be a great enabler of 

security. 

 

VI. RESULTS 
  

 
Figure 3 Web App page. 

  

The data from all the sensors are collected and 

stored in the server. This will also give user an option 

to see what the current temperature set by the AI 

along with the provision to change the temperature 

from the WebApp or Phone App. Figure. 3 Shows the 

sample of the WebApp where we can see what the 

current temperature is set and there is an option for 

us to change the temperature if we want to. Similarly, 

the data from the camera at the door will also be 

collected and stored so that the user can view who 

has entered the house. This will also give user the 

data needed for complaint in case of unauthorized 

access attempt. There is also an option for the user if 

they want to download and analyses data, they can 

mail these to themselves using an option from both 

the places. 

 

VI. CONCLUSION AND FUTURE WORK 
 

1. Conclusion 

This system will take Home Automation a leap 

forward as it can take care of regulating the 

temperature which is one of the most important 

factors of a house all over the world. It can predict 

the users need to a great level of precision which will 
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ensure customer satisfaction. This will also provide a 

high level of security to the house due to 2 level of 

biometric check put at the door. Malicious people 

won’t be able to fool the smart door system easily. 

 

2. Future Work 

This system can be further improved by using more 

accurate Machine learning techniques which can 

define the data better and will be able to make 

better predictions. We can try different Algorithms 

such as Random Forest etc. to further shorten the 

gap between what user want and what system can 

provide. Furthermore, enhancement in security front 

could also be made by recording a click as soon as 

the camera sees some activity near the door which 

will give the user further evidence in case of any 

breach. 
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