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Abstract: Internet of things is an emerging 

network that can be used to share information and 

complete tasks without human intervention. Smart 

home automation using internet of things helps in 

integrating electrical appliances with the sensors 

.This is done by a microcontroller present in 

Arduino. Home Automation uses sensors for 

temperature detection, humidity check, light 

detection, smoke detection, and motion detection 

.Smart home automation integrated with the 

Arduino helps in getting the data of the sensors 

through Wi-Fi module. This automated system is 

different and can be made convenient from other 

systems as it can be operated from anywhere of the 

house using the Wi-Fi module. In our design we 

have implemented a home automated device which 

can control home appliances like turning on/off 

fan, light, checking the smoke levels in kitchen, 

using fire alarms in home etc. This automated 

system aims to reduce human intervention and 

control using automatically controlled sensors .The 

advantage of this system is that it can be expanded 

and extended by using variety of sensors and 

controlling it with Arduino. This system helps in 

building a more convenient, safe, economic model. 

 

Keywords: Home Automation, sensors, Wi-Fi, 

Arduino, Internet of   things. 

  

1. Introduction 

    Internet of things is a budding topic which aims 

in the internetworking of physical devices which 

can also be referred as smart devices. They help in 

enabling objects to collect and exchange the data. 

When the Internet of Things is interlinked with 

sensors and activators, they help in developing 

smart grids, intelligence transportation, smart 

homes and smart cities. In today’s world the use of 

automatic systems has increased than manual 

systems. Smart home automation is one such rising 

topic which aims to simplify human lives. With the 

help of home automation, almost all homes have 

become automated, convenient and controlled by 

sensors. Without any physical contact with the 

switch we can manage and control simple home 

devices this is what we call Home Automation. Our 

project helps in controlling and managing basic 

home appliances with the help of sensors like 

DHT11, PIR, and LM35 etc. The use of computer 

and internet of things ranges from simple remote 

control to complex microcontroller based networks. 

This depends on the degree of intelligence and 

automation. This project has been developed to 

increase the ease, convenience, to ensure security 

and to develop energy efficient devices. Home 

automation can be manipulated with the use of 

different types of sensors and microcontroller 

depending on our use. Most of the homes use the 

wired connection to control devices. This 

connection is installed during physical construction 

of building, but this can increase the physical efforts 

of human. Hence, our project aims to lessen the 

burden of human by introducing human operated 

remote sensors. To maintain the interconnectivity of 

home appliances we have implemented Wi-Fi 

module to operate the sensors. We can also use 

ZigBee, Bluetooth, Radiofrequency (RF), and 

Global System for Mobile (GSM) to enable the 

interconnectivity. This project can be extended by 

using cloud technologies and increase the 

internetworking of devices. Our project provides a 

remote controlled interface to basic appliances with 

the help of Wi-Fi. Our project aims to reduce the 

cost of installation and enables in building more 

economic model. Smart home automation provides 

an interface where there are automatically 

controlled sensors connected with Wi-Fi  

Advantages of Smart Home Automation: 
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Reduction in the installation costs: Installation 

cost will be reduced as there is no use of cabling 

and other wired structures. These wired 

communications requires professional way of 

laying cables which can expensive and complex. 

Hence, in our project we have used simple sensors 

to control the devices wirelessly. 

Internetworking with Wi-Fi module: Our project 

involves interconnectivity with Wi-Fi to the 

sensors. This makes connection easy with mobile 

devices like mobile, laptops, tablets. Notification is 

sent through mails with the help of Wi-Fi. 

Auto-controlled sensors: With the help of sensors 

we can automatically turn off/on devices based on 

our surroundings. For instance, if the temperature 

exceeds 45 degree centigrade the motor of a fan 

will be automatically turned on. 

2.Literature Survey 

[1] Vinay sagar K N,Kusuma S M proposed a 

system   which uses Intel Galileo. This system uses 

wireless communication, internetworking of cloud 

networks. It operates various lights, fans and simple 

appliances. The data from the sensors will be 

collected automatically. This data will be stored in 

the cloud. The proposed system is built to reduce 

cost and allows expandability using wide range of 

devices. This system can be operated from 

anywhere of  the world using internet connection. 

[2]DeepaliJavale, MohdMohsin, 

ShreerangNandanwar proposed a system to provide 

control over various home devices and provide 

safety using android devices. This design is an 

integration of android phoneandArduino Mega. The 

main objective of this system is to provide more 

convenience to the user .The Arduino ADK 

controls the embedded devices with the help of 

android phone. The android device sends the signal 

to Arduino ADK.  

[3] Basma M. Mohammad El-

BasioniSherineM.AbdEl-kader, Mahmoud 

AbdelmonimFakhreldinproposed a new design 

which utilizes wireless networks and biometric 

technology. This paper helps in ensuring the 

security of home entering process by employing 

biometric as an authentication tool. This design is 

capable of building automation system in offices, 

schools and other places. The paper ends with the 

idea of employing the technology in larger and 

comprehensive form.  

[4] Mohamed Abd El-Latif Mowad, Ahmed Fathy, 

Ahmed Hafezpresents the execution of a multi-

platform controlled system that is a combination of 

both hardware and software technologies. It is an 

interface to enable remote control with integration 

of mobile devices.  In this paper, the use of a 

microcontroller,Arduino and few sensors is 

specifiedfor controlling the home devices like fan, 

light etc. This paper gives the detailed view of 

connectivity between a microcontroller and smart 

phone via Bluetooth. 

[5]Christian Reinisch, Mario J. Kofler, Wolfgang 

Kastner has put forth the idea of minimizing energy 

consumption as well as guarantee user comfort. The 

main aim is to build a smart home as digital eco-

system. It uses the concept off applying artificial 

intelligence in controlling the home devices. 

3. Hardware Specifications 

3.1 Arduino: 

    Arduino Mega is an open source 

microcontrollerboard . Arduino Mega consists   54 

digital I/O pins ,in which 14 can be used as PWM 

outputs. The board contains 4 UARTs (serial 

points),a USB connection to connect to PC, an 

oscillator of  16 MHz, a power jack for power 

supply , an ICSP header , 16 analog inputs and  a 

reset button. The DC current for every I/O is 40mA 

and DC current for 3.3V pin is 50mA.The flash 

memory of the board is 128 KB in which 4KB is 

used by boot loader .The  SRAM is 8KB and 

EEPROM is 4 KB . The power to Arduino Mega is 

given by external power supply or USB connection. 

The non USB power (external) can be either from 

battery or AC to DC adapter. The board can operate 

with an external volt of 6 to 20 volts. The power 

pins of the board are Vin, 5V, 3.3V and ground 

pins .Arduino boards are generally cheaper when 

compared to other microcontroller. The Arduino 

software (IDE) can be executed on windows, Linux 

and other OS. The Arduino Software is easy to use 

and flexible. It has open source tools which can be 

extended by other developers. 

 

3.2 HardwareSensors 

3.2.1 Light Sensor: 

    LDR(see Figure1) of photo-resistor are made up 

of semiconductor materials whose resistivity is a 

function of the incident of electro-magnetic 

radiation.The unit of LDR is lux. 

Input: Light 

Output: Analog Signal 
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Figure  1.  LDR  

 

3.2.2 Gas Sensor: 

    In this paper we have used MQ135 (see 

2).It is used for monitoring air Quality. It detects 

NH3,alcohol, NOx, benzene, C02,smoke. 

generally operates at 5V and operates at 40mA.It 

gives both analog and digital output. It is used in 

variety of applications.Units are Percentage.

Input:  smoke,Co2,NOx,alcohol,benzene

Output: Analog signal 

 

Figure  2.   MQ135 

3.2.3 Temperature and humidity sensor:

    The DHT11(see Figure 3) is a temperature and 

humidity sensor used for measuring the relative 

humidity and temperature. The DHT11 is used for 

calculating humidity by measuring the electrical 

resistance. The relative humidity is proportional to 

the resistance between two electrodes. DHT11 has 

NTC temperature sensor(thermistor) which is used 

for temperature readings.Units are Celsius for 

Temperature and Percentage for Humidity.

Input: temperature and humidity. 

Output: Digital Signal 

 
Figure  3.   DHT11 

 

3.2.4 PIR motion sensor: 

   PIR sensors (see Figure 4) help in detection of 

motion.They are generally used to detecthuman 

movementwithin the sensor range.They are also 

s paper we have used MQ135 (see Figure 

).It is used for monitoring air Quality. It detects 

NH3,alcohol, NOx, benzene, C02,smoke. It 

perates at 40mA.It 

gives both analog and digital output. It is used in 

variety of applications.Units are Percentage. 

:  smoke,Co2,NOx,alcohol,benzene 

3.2.3 Temperature and humidity sensor: 

) is a temperature and 

humidity sensor used for measuring the relative 

humidity and temperature. The DHT11 is used for 

calculating humidity by measuring the electrical 

resistance. The relative humidity is proportional to 

ctrodes. DHT11 has 

NTC temperature sensor(thermistor) which is used 

for temperature readings.Units are Celsius for 

Temperature and Percentage for Humidity. 

 

help in detection of 

motion.They are generally used to detecthuman 

movementwithin the sensor range.They are also 

called  Passive infrared or IR motion sensors.They 

consists of  pyroelectric sensor which detects the 

levels of infrared radiation.The output is in the 

form of digital pulse .When motion is detected it 

shows digital high and when no motion is detected 

it shows digital low. 

Input: Infrared Red radiations 

Output:Digital pulse 

 

 

Figure 4. PIR sensor

 

3.2.5 Real time Clock:

    Real time clock (see Figure 

electronic devices to keep track of accurate time. 

The input given is starting time and date of the 

clock.The output is an analogsignal.The DS1302 

chip is used to maintain real time clock. The ch

communicates through serial interface with the 

microcontroller. 

Input: Starting time and date of clock

Output: Analog Signal 

Figure 5. Real Time Clock

 

 

4. Implementation

     The proposed system has the following 

functionalities. They define the overall 

of the automated system. The project has Wi

module which sends the notifications of sensors 

through mail. 

• Detecting human motion

• Sensing the air toxicity 

• Sensing humidity levels

• Sensing the intensity of light

• Sensing the temperature levels

• Sending alerts/notification through mails

 

called  Passive infrared or IR motion sensors.They 

consists of  pyroelectric sensor which detects the 

of infrared radiation.The output is in the 

form of digital pulse .When motion is detected it 

shows digital high and when no motion is detected 

 

 

PIR sensor 

time Clock: 

ure 5) is mostly used in 

electronic devices to keep track of accurate time. 

The input given is starting time and date of the 

clock.The output is an analogsignal.The DS1302 

chip is used to maintain real time clock. The chip 

communicates through serial interface with the 

t: Starting time and date of clock 

 
Real Time Clock 

mplementation 

The proposed system has the following 

functionalities. They define the overall framework 

of the automated system. The project has Wi-Fi 

module which sends the notifications of sensors 

Detecting human motion 

 

Sensing humidity levels 

Sensing the intensity of light 

Sensing the temperature levels 

nding alerts/notification through mails 
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     The project put forwards the idea of 

implementing Arduino Mega using sensors. 

Arduino has a built in microcontroller which 

integrates all sensors. The proposed system detects 

the presence of human motion using PIR s

PIR is and electronic sensor that measures the IR 

rays reflecting from object.This can be used as a 

security element during the absence of owner. 

When there is a movement in the house, an alert or 

notification can be sent through Wi-Fi module

    The proposed system continuously analyses   

temperature and humidity levels of the room(see 

Figure 6).When there is change in temperature 

levels, fan is turned on/off .The DHT11 senses the 

changes in temperature and humidity levels. 

Similarly LDR sensor is used to measure the light 

intensity in the room. Light can be turned on/off 

using this sensor which checks the intensity of light 

levels. Measuring unit of light is lux. 

 

Figure 6.  Block Diagram of proposed system

 

      This system(see Figure 6) also has an 

toxicity sensor MQ135 which senses the toxicity in 

the room and sends alerts using Wi-Fi module. This 

sensor is generally used to prevent fire attacks. A 

buzzer is connected near the sensor. When the 

sensor detects the smoke levels, it rings the 

buzzer.TheWi-Fi module helps in sending the 

reading to the server over Wireless network. A real 

time clock is also connected to system

6). This helps in keeping track of the current time. 

RTCs are present in electronic devices to keep track 

of accurate time. This can help in avoiding 

confusion and maintain accuracy.Real time clocks 

can keep track of time even when power is off or 

on. 

 

Figure 7. Architecture of proposed system

 

     The proposed system (see Figure 7

design an automated system with the help of 

sensors and Arduino. When a person enters the 

The project put forwards the idea of 

implementing Arduino Mega using sensors. 

Arduino has a built in microcontroller which 

integrates all sensors. The proposed system detects 

the presence of human motion using PIR sensor. 

PIR is and electronic sensor that measures the IR 

rays reflecting from object.This can be used as a 

security element during the absence of owner. 

When there is a movement in the house, an alert or 

Fi module. 

proposed system continuously analyses   

temperature and humidity levels of the room(see 

When there is change in temperature 

levels, fan is turned on/off .The DHT11 senses the 

changes in temperature and humidity levels. 

d to measure the light 

intensity in the room. Light can be turned on/off 

using this sensor which checks the intensity of light 

 
Block Diagram of proposed system 

(see Figure 6) also has an air 

ensor MQ135 which senses the toxicity in 

Fi module. This 

sensor is generally used to prevent fire attacks. A 

buzzer is connected near the sensor. When the 

sensor detects the smoke levels, it rings the 

Fi module helps in sending the 

reading to the server over Wireless network. A real 

time clock is also connected to system(see Figure 

). This helps in keeping track of the current time. 

RTCs are present in electronic devices to keep track 

e time. This can help in avoiding 

confusion and maintain accuracy.Real time clocks 

can keep track of time even when power is off or 

 

Architecture of proposed system 

system (see Figure 7) aims to 

the help of 

sensors and Arduino. When a person enters the 

room, PIR sensor detects the motion of the person. 

When there is change in temperature level motor of 

the fan gets activated and fan is turned on/off. 

When there is change in intensity of light in 

room, LDR sensor is activated and turns on/off the 

light. A real time clock is maintained to keep     

track of accurate time. Notifications and alerts are 

sent through Wi-Fi module using mail

 

Sensor Functionalities

• PIR SENSOR detects the presence of

human 

• DHT11 sense the surrounding temperature

• DHT11 sense the humidity

• LDR measures the luminance capacity

• ESP8266 notifies the user through mail

• MQ5 sensor detects fire/gas

 

5. Graphs

5.1 DHT11 Temperature Sensor:

 

Figure 8. Temperature Graph

 

       Figure 8 shows graph plotted between 

Temperature (degree centigrade) and time 

(minutes).The normal room temperature is in 

between   21-24 degree centigrade. The room 

temperature significantly increases when there is 

human presence in the room. The electrical 

appliances will be activated when the temperature 

is above or equal to 27 degree centigrade. Due to 

this , the temperature in the room decreases 

gradually and reaches the normal room 

temperature. When there is normal room 

temperature the appliances will be

 

5.2  LDR  sensor:
 

Figure 9. Luminance Graph

 
     Figure 9 shows the graph  plotted using the 

values of LDR sensor. The graph shows the 

room, PIR sensor detects the motion of the person. 

When there is change in temperature level motor of 

the fan gets activated and fan is turned on/off.    

When there is change in intensity of light in the 

room, LDR sensor is activated and turns on/off the 

light. A real time clock is maintained to keep     

track of accurate time. Notifications and alerts are 

Fi module using mail 

Sensor Functionalities 

PIR SENSOR detects the presence of 

DHT11 sense the surrounding temperature 

DHT11 sense the humidity 

LDR measures the luminance capacity 

ESP8266 notifies the user through mail 

MQ5 sensor detects fire/gas 

5. Graphs 

5.1 DHT11 Temperature Sensor: 

 

Temperature Graph 

graph plotted between 

Temperature (degree centigrade) and time 

(minutes).The normal room temperature is in 

24 degree centigrade. The room 

temperature significantly increases when there is 

human presence in the room. The electrical 

appliances will be activated when the temperature 

is above or equal to 27 degree centigrade. Due to 

this , the temperature in the room decreases 

gradually and reaches the normal room 

temperature. When there is normal room 

temperature the appliances will be turned off. 

5.2  LDR  sensor: 

 
Luminance Graph 

shows the graph  plotted using the 

values of LDR sensor. The graph shows the 
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intensity of light from morning 6:00am to evening 

10:00pm in a normal living room. Initially the lux 

value is around 150. Within a span of 2 hours the 

intensity increases to 200 in the room that is from 

8:00 am to 10: 00 am. From the graph, we can see 

significant increase in the light intensity during the 

day time. The values range from 200 to 350 in the 

afternoon that is from 12:00 pm to 4:00 pm.The 

light intensity decreases in the evening from 350 to 

150 and this activates the appliances. If the lux 

value is equal or less than 150, light  will be turned 

on. 

5.3MQ135 Sensor: 

 

Figure 10. Air Toxicity Graph

 

    Figure 10 shows the graph plotted between time 

(hours) and Co2 levels(ppm). The readings are 

taken from MQ135 sensor. The readings of Co

normal room for 24 hours are noted and plotted.  It 

is considered to be dangerous if the Co

concentration is above 400ppm. Hence notifications 

are sent through Wi-Fi .When the Co2 lev

400 and above. The above graph shows the Co2 

concentration levels ranging from 150 to 600 in a 

normal room.  

6. Conclusion 

    This paper has proven to work satisfactory 

andreduce the burden of human by using simple 

sensors and connecting it to Arduino. The designed 

system controls and integrates variety of sensors 

which checks surrounding temperature and 

humidity levels, detects the motion of object, and 

checksthe smoke levels in air. This is done with the 

help of Arduino which communicates and contr

respective sensor operations. The data of the sensor 

can be provided to the users through Wi

The notifications can be sent to the users through 

mail. This automated design helps in analysing and 

checking various parameters anytime and 

anywhere. 
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