
 

657 | P a g e  

Arduino Ethernet Based Home Automation 

C.Nagamani
1
, J.Jhansi

2
 

1
Embedded Systems, 

2
Assistant Professor, Department of ECE,  

Siddharth Institute of Engineering & Technology, Puttur 

 

ABSTRACT 

This paper presents a negligible exertion and versatile home control and natural checking system. It uses an 

embedded little scale – web server in Arduino Mega 328 microcontroller, with IP system for getting to and 

controlling appliances and machines remotely. These machines can be controlled through a web application or 

by method for Bluetooth Android based Smart phone application. The proposed system does not require a 

submitted server PC concerning practically identical structures and offers a novel correspondence tradition to 

screen and control the home environment with more than essentially the trading value. 

 

I. INTRODUCTION 

Home robotization is automation of the home, housework or family activity. Home automation may join bound 

together control of lighting, HVAC (warming, ventilation and air cooling), machines, and diverse structures, to 

give upgraded settlement, comfort, essentialness viability and security. Home computerization has been around 

for a long time and things have been accessible for an impressive period of time, however no one plan has 

become through to the standard yet. Home motorization for the elderly and impaired can give extended 

individual fulfillment to individuals who may somehow require parental figures or institutional thought. It can in 

like manner give a remote interface to home devices or the computerization system itself, through telephone 

line, remote transmission or the web, to give control and seeing by method for a propelled cell telephone or web 

program. This paper will delineate the system which we are executing to control diverse home mechanical 

assemblies with Android propelled cell. 

 

II. BLOCK DIAGRAM 

 

III. POWER SUPPLY 
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IV. HARDWARE DETAILS 

4.1 Arduino 

The Arduino Micro Controller is an extremely easy to utilize and installed on an unmarried chip. It is an In-

System-Programmable Device this implies the customer haven't any need to utilize the dispose of the IC, we can 

without a moment's delay join the Arduino to the PC and picking the best possible COMM port. The Arduino 

has many sorts like UNO, MEGA and numerous others; here we utilize Arduino UNO board. The UNO board 

will appear this way. 

 

The Programming of the Arduino is either in C/C++. In case you're familiar with C, programming g of the 

Arduino is direct to perceive. In the event that you are not acquainted with C no bother picking up information 

of is to be had in the example codes. The Arduino Board is referred to as ISP transforms into when the code 

dumped inside the Board can be use at each time, anyplace. 

 

4.2 Arduino Board 

Hence the Arduino Board does not have capacity to execute code by itself, without any external Power Supply. 

To communicate with the outside world the Arduino board has I/O pins. It contains total 14 pins from 0 to 13 

that can be used as input from Switches. Each pin has a 40mA of current passes through it. 

The Arduino has inbuilt program to check whether it is working or not. The Arduino board has very easy 

compatible interface design, for communicating wit the Sensors it need only 5v supply 

 

V. POWER SUPPLY 

Control supplies, occasionally called control connectors, or just connectors, are accessible in different voltages, 

with changing current purposes of repression, which is quite recently the most phenomenal most extreme of a 

compel supply to pass on current to a stack. Subsequently, on the off chance that you create one yourself, you 

will always know how to repair it, as you will know effectively what area/some part of the circuit is doing what. 

Also, further, knowing how to make one will permit you to repair the ones you have inception at now got, 

without squandering your cash on another. 
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VI. POWER SUPPLY 

6.1 Transformers 

Transformers are contraptions which wander down a for the most part higher AC information Voltage into a 

lower AC yield voltage. To find the data and yield terminals of a transformer is outstandingly crude. 

 

Basically, there are two sides in a transformer where the bend bowing inside the transformer closes. Both 

terminations have two wires each.  

6.2 Rectifier 

Rectifier is a gadget which is utilized to change over AC voltage to DC voltage. It is for the most part separated 

into Full wave and Half wave rectifiers. At the point when forward one-sided there will be voltage drop in 

diodes of around 0.7v.  

 

6.3 Capacitors 

Capacitors are utilized to get the immaculate and smoothest DC voltage in which the rectifier is utilized to get 

throbbing DC voltage which is utilized as a part of the light of the present destiny, from the connector. 

Capacitors are utilized to get square DC from AC current experience of the present channels so they are used as 

a touch of parallel to the yield. Moreover, if there is a swell in the data or yield, a capacitor changes it by 

discharging the charge set away in it. 

 

6.4 Voltage Regulators 

The 78XX voltage controller is principally overall utilized controller for voltage controllers. The XX speaks to 

the voltage of which the voltage controller delivers as the yield to the specific gadget. 7805 will deliver and 
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control the yield voltage of 5v and 7812 will create the yield voltage of 12v. The voltage controllers are that 

they require no under 2 volts more than their yield voltage as information. For instance, 7805 will require no 

under 7V, and 7812, no under 14 volts as information sources. This voltage which ought to be given to voltage 

controllers is called Dropout Voltage. 

 

6.5 Arduino Ethernet Shield 

front back 
Fig: Arduino Ethenet Shield 

6.6 Overview 

The Arduino Ethernet Shield interfaces your Arduino to the web in simple minutes. Simply plug this module 

onto your Arduino board, interface it to your system with a RJ45 link (excluded) and take after a couple of 

straightforward guidelines to begin controlling your reality through the web. As dependably with Arduino, each 

component of the stage – equipment, programming and documentation – is uninhibitedly accessible and open-

source. This implies you can learn precisely how it's made and utilize its configuration as the beginning stage 

for your own circuits. A huge number of Arduino sheets are as of now filling individuals' inventiveness 

everywhere throughout the world, ordinary.Requires an Arduino board (not included) 

 Operating voltage 5V (supplied from the Arduino Board) 

 Ethernet Controller: W5100 with internal 16K buffer 

 Connection speed: 10/100Mb 

 Connection with Arduino on SPI port 

 

VII. RELAY 

The Relay is an automatic switching device which has a sensing capability to the electric current. Mostly these 

relays are used in the electric circuits only. It has a operation type of open or close to contact with the loads. 

Classification: 
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Generally Relays are classified into many types depending on their usage and functioning, each relay has its 

own application. The classification of relay has electromagnetic type, solid state type, high voltage type etc; 

 

VIII. RELAY DESIGN 

There are only four main parts in a relay. They are 

 Electromagnet 

 Movable Armature 

 Switch point contacts 

 Spring 

The figures given below show the actual design of a simple relay. 

 

3.3.1 Relay Construction 

Relay has magnetic feature with a wire loop inside covered by a iron core as center. A way of low hesitance for 

the attractive flux is accommodated the versatile armature and furthermore the switch point contacts. The 

portable motor is associated with the burden which is mechanically associated with the switch point contacts. 

These parts are securely held with the assistance of a spring. The spring is utilized in order to create an air hole 

in the circuit when the transfer moves toward becoming de-stimulated. 

 

IX. HOW RELAY WORKS? 

The working of a relay can be better understood by explaining the following diagram given below. 

 

Relay Design 

In the above diagram we can observe that the function of relay. Here we see an iron center covered by a wire. 

As appeared, the power source is given to the electromagnet through a control switch and through contacts to 

the heap. At the point when current begins coursing through the control loop, the electromagnet begins 

stimulating and subsequently heightens the attractive field. Hence the upper contact arm begins to be pulled in 

to the lower settled arm and in this manner shuts the contacts making a short out for the power the heap. Then 
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again, if the transfer was at that point de-invigorated when the contacts were shut, then the contact move 

oppositely and make an open circuit. 

When the loop current is off, the versatile armature will be returned by a constrain back to its underlying 

position. This constrain will be practically equivalent to a large portion of the quality of the attractive compel. 

This constrain is fundamentally given by two components. They are the spring and furthermore gravity. 

The Relays are divided into different types due their respective voltage levels. Those types are shown below:  

1. Single-Pole-Single-Throw 

2. Single-Pole-Double-Throw 

3. Double-Pole-Single-Throw 

4. Double-Pole-Double-Throw 

For our project we are using a SPDT Relay 

 

X. SOFTWARE DESCRIPTION 

9.1 Arduino IDE 

The Arduino IDE software is a open source software, where we can have the example codes for the beginners. 

In the Present world there are lot of version in the Arduino IDE in which present usage is Version1.0.5. It is 

very easy to connect the PC with Arduino Board. 

 

XI. WORKING OF THE PROJECT 

The main aim of this project is to provide the central access of home appliances with a high security. In this 

project for providing central accessing we are using the http commands by using Ethernet system. In this 

project we are going to give the commands through the network. Then these commands are sent to the arduino 

at mega 328 controller through the arduino Ethernet shield and then from controller the controlling of the 

home appliances are done by using relay switching. In this project we are going to monitoring the eight home 

appliances by using http commands. 

 

XII. APPLICATIONS  

Following are the applications of Home Automation and Security System   

 Medical alert / tele assistance. 

 Precise and safe blind control. 

 Detection of fire, gas leaks and water leaks. 

 Smoke detector can detect a fire or smoke condition, causing all lights in the house to blink to alert any 

person of the house to the possible emergency.   

 

XIII. CONCLUSION 

In this venture, we made the home robotization through the Ethernet. Ethernet having low reaction time and it is 

rapid, secured and furthermore dependable. Ethernet keeps on being upgraded with more noteworthy execution, 

higher determinism, and lower cost usage and even combine control arrange applications. Ethernet can give 
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boundless conveyed estimation and control. As a result of the reasonable, moderately fast system access to 

clients and low postponement of Ethernet properties makes bolsters for some applications. In future the different 

installed web server can be planned with Wi-Fi and Ethernet, which is conjunction innovation on a solitary chip. 

So the home machines can likewise control from Wi-Fi empowered savvy gadget, for example, advanced 

mobile phones with high graphical interface. 
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