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Abstract - Home automation is building a system that gives the opportunity to monitor or control our home and the 

devices we used. Home Automation Systems have begun increasing more prominent significance. The need of cognitive 

support for people with physical inabilities is the need of the day. This home automation system is the study and design of 

the automation system which does the job of actuate the electrical devices automatically based on the conditions. Wi-Fi is 

often used for remote monitoring and control. Home devices, when remotely monitored and controlled via the Internet, 

are an important constituent of the Internet of Things. This system is controlled with a user interface which can be 

accessed using mobiles, personal computer or laptop. The proposed idea of a Home Automation System is a simple way 

of approach to control all electrical and electronic hardware's remotely through internet or Bluetooth. All electrical 

machines like fans, lights, TV, aeration and cooling systems, and so on are interfaced with the internet So the user can able 

to access and control the machines remotely. Extendibility is given most extreme significance and tweaked capacities can 

be included later. 
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I. INTRODUCTION 
 

In existing home automation systems the electrical devices such as fan, light and other appliances are automatically 

controlled by the given condition like sensory movements. A separate control is essential for manual control. This 

proposed system is consist of a home automation system and a manual control which done by a user interface. The user 

interface is created by HTML language. This user interface can be accessed in devices like computer, laptop and mobiles 

etc. which provided with internet. 

 

In modern world the usage of wireless communication is increasing significantly. In digital environment electronic 

communication devices are available everywhere. So the user can use any communication device such as computer, laptop 

and mobiles, etc. to access the user interface and control the particular electrical devices. The user interface communicates 

with the microcontroller which designated with an IP address transmit the signal to the actuating elements such as relays, 

switches, etc. 

 
A. PROBLEM IDENTIFICATION 

 

The user cannot actuate the electrical devices when the user not available in the place. To reduce the wastage of power 

and also monitor the status of the electrical devices this system can be used. By using the user interface the user can 

actuate and also monitor the status of the electrical devices. 
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B. PROPOSED WORK 

To reduce the wastage of power the status of the electrical devices are monitored and controlled through a web 

interface. The web interface is created by using HTML language which enables the users to select the electrical devices and 

actuate it. The opted control for a particular electrical device is send to the microcontroller and it will actuate the 

respective device. The web interface which designated with a specific IP address can easily accessible through a 

communication device such as computer, laptop, mobile, etc. The current status of the electrical devices can also be 

monitored in the web interface. 

 

C. EXISTING METHODOLOGY 
In the existing automation systems the microcontroller manages the inputs which provided by sensors and actuate the 

devices which interfaced with it. In case of any malfunction the devices may be continuously turned on. Therefore the 

energy is get waste and also the lifespan of the device gets damage. Even though the amount of energy consumed by the 

microcontroller and the sensors are considerably low, the wastage of energy in case of any malfunction is the main 

problem. 

 

Home automation systems are advanced technology to control the various loads in home or any other places where 

human efforts are needed only to actuate the devices. It involves automatic controlling of home appliances using different 

technologies and controllers over desktops, laptops smart phones or tablets. In this project, by changing program in 

Computer, it is possible to control the devices remotely. 

 
Fig -1: Existing methodology 

In the existing methodology, separate control for manually actuate the devices aren’t available. So in our project we 

include the manual control and also actuate the devices remotely. 

 

D. PROPOSED METHODOLOGY 
This project is included with some elements which makes the control a lot easier and reduce the wastage of energy by 

the devices. The electrical devices can only be actuated or monitored if the user available in the premises. So this element 

is added into the project to make the control a lot easier and reliable. 

 

 

 

 

 

 

 

 

 

 

Fig -2: Proposed methodology 
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II. BLOCK DIAGRAM 
 

The Arduino microcontroller manage the inputs which given through sensors and provide the output. The user gives 

the instructions remotely by using Mobile or Laptop through internet. The wireless communication technology can be 

applied for home automation. This system using Arduino microcontroller as a main control unit. The Controller receives 

input signals from the sensors which interfaced with the controller. Fig.1 shows the block diagram of this system.In this 

system arduino microcontroller is used to manage the input from the sensors and actuate the electrical devices through 

relay module. 

 

The sensors which senses the environmental events such as temperature, movement of objects or humans, humidity, 

distance, etc. are interfaced with the arduino microcontroller through a wired interface. The Ethernet shield and Bluetooth 

module are interfaced with the arduino microcontroller to continuously share the sensor signal to the web portal and also 

to receive controls from the user. 

 

This system utilizes a small amount of electrical power to provide power supply to the microcontroller unit and sensors. 

The power supply can be provided by an AC-DC converter adapter to provide the dc power supply to the unit. This 

system utilizes low power when compared to the other automation systems. A battery source is enough to power the 

microcontroller unit and sensors and also provide power to the any actuators which uses DC power. 

 
Fig -3: Block diagram of the system 

 

III. COMPONENTS 
 

Various sensors are used to measure the temperature and humidity of the environment, smoke detection and gas leakage, 

motion detection. These sensors are interfaced with the microcontroller to monitor the environment and actuate the 

electrical devices through a relay module. 
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A. MICROCONTROLLER 
A microcontroller (or MCU for microcontroller unit) is a small computer on a single integrated circuit. The chip may 

include a microcontroller as one of its components. A microcontroller contains one or more CPUs (processor cores) along 

with memory and programmable input/output peripherals. Microcontrollers are designed for embedded applications, in 

contrast to the microprocessors used in personal computers or other general purpose applications consisting of various 

discrete chips. 

 
Fig -4: Arduino microcontroller (source [10] https://circuits.io/) 

 

B. DHT11 TEMPERATURE AND HUMIDITY SENSOR 
DHT11 sensor which measures both temperature and humidity in the air. DHT11 produces a calibrated digital output 

as an output signal. This sensor has three pins Vcc, Gnd and data. The temperature and humidity values are taken from 

the data pin. 

 
Fig -5: DHT11 temperature and humidity sensor (source [10] https://circuits.io/) 

DHT11 is a part of DHTXX series of Humidity sensors. This sensor measures the temperature and the humidity. The 

temperature ranges from 0-100¬0c and the humidity 0-80%. The data pin sent the output signal. 

 

C. PIR SENSOR 
The PIR Sensor detects motion of the objects by detecting changes in the infrared (heat) rays emitted by from 

surrounding objects. When any motion is detected the PIR sensor outputs a high signal on its output pin. PIR sensor 

detects the motion in wide angle ranges from 0-1800. This helps user to detect motion in a large and open area. 

 
Fig -6: PIR sensor interface (source [10] https://circuits.io/) 
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D. ULTRASONIC SENSOR 
As the name demonstrates, ultrasonic sensors measure distance by utilizing ultrasonic waves. The sensor head has two 

components one emits an ultrasonic wave and gets the wave reflected over from the objective. It quantifies the separation 

to the objective by estimating the time between the outflow and gathering. 

 

 
Fig -7: Ultrasonic sensor interface (source [10] https://circuits.io/) 

 

Distance L = 1/2 × T × C 

Where L is the distance,  

T is the time difference between the time taken for emission and time taken for reception, and C is the sonic speed. (The 

value is multiplied by 1/2 because T is the time for go-and-return distance.) 

 

E. RELAY MODULE 
A relay is a switch which is actuated by a small pulse input. The high voltage devices are connected to the one pin of 

the relay. The small voltage input devices such as sensor is connected to another pin of relay module. When the sensor 

sent the output signal it actuate the relay and allows the current to flow through the high voltage device. Relays are used 

mostly in telephone exchanges and computers to perform logical operations. 

 
Fig -8: Relay module interface (source [10] https://circuits.io/) 

 

F. ETHERNET SHIELD 
The Arduino Ethernet Shield used to connect to the arduino with the Ethernet using Ethernet cable. It is based on the 

Wiznet W5100 Ethernet chip (datasheet). The Wiznet W5100 provides a network (IP-Internet Protocol) which capable of 

both TCP and UDP. This Ethernet shield provides four simultaneous socket connections. The arduino Ethernet shield 

provides internet connection to the arduino microcontroller. 

 

Ethernet shield allocate IP address to the arduino microcontroller. This IP address is linked with the IP address of the 

webpage. This linking process is done by using the arduino program which is developed using the arduino IDE. 
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IV. WEBPAGE DEVELOPMENT 
 

The user interface is created by using HTML language which provides the control options of the electrical devices to the 

user. The webpage is assigned with an IP address and the arduino server also assigned with an IP address. Both IP 

addresses are connected to transfer the data by using the arduino program. The webpage contains list of electrical devices 

and separate control for each of the same. The control which selected by the user is sent to a get request page which 

enables the signal in the microcontroller through the arduino server. 

 

 
Fig -9: User interface 

The user can select the devices which is to be actuated from the webpage. The webpage displays the devices with an 

option for turn on/off the particular device. When the user selects the control, the request send to the get request page. 

This page sends the data with the designated arduino pin number to the arduino server. This signal allow the current in the 

pin to actuate the electrical device. The control flow is shown in fig. 11 

 
     Fig -10: Control flow 

 

V. CONCLUSION 
 

This home automation system with electrical devices control through a web interface reduces the wastage of power 

and ease in controlling of electrical devices. It monitors the events such as temperature, humidity, motion detection and 

controls the electrical devices. This system provides control through a webpage which can be accessed by a laptop, mobile 

or a PC/PDA (Personal Digital Assistant). 
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