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Abstract 
Home automation also known as domotics, develops our houses to be smarter in this smart world. A smart house is a 

home that has highly advanced, automated systems to control and monitor any function of a house - lighting, 

temperature control, multi-media, security, window and door operations, air quality, or any other task of necessity or 

comfort performed by a home's resident. This paper aims to develop a low cost prototype, using a Raspberry Pi, that 

enables connected home. As a result, we will be able to control home appliances and also monitor home environment, 

remotely.  Additionally, we’ll be using Near Field Communication (NFC) technology alongside IoT, to control home 

appliances. 

Keywords: Raspberry Pi, NFC (Near Field Communication), Remote Control, Internet of Things, 

Connected home 

1. Introduction 

The Internet of Things (IoT) refers to the ever-growing network of physical objects that feature an IP 

address for internet connectivity, and the communication that occurs between these objects and other 

Internet-enabled devices and systems. The Internet of Things extends internet connectivity beyond 

traditional devices like desktop and laptop computers, smartphones and tablets to a diverse range of devices 

and everyday things that utilize embedded technology to communicate and interact with the external 

environment, all via the Internet. As far as the reach of the Internet of Things, there are more than 12 billion 

devices that can currently connect to the Internet, and researchers at IDC estimate that by 2020 there will be 

26 times more connected things than people. According to Gartner, consumer applications will drive the 

number of connected things, while enterprise will account for most of the revenue. IoT adoption is 

growing, with manufacturing and utilities estimated to have the largest installed base of Things by 2020. 

 

Category 2013 2014 2015 2020 

Automotive 96.0 189.6 372.3 3,511.1 

Consumer 1,842.1 2,244.5 2,874.9 13,172.5 

Generic Business 395.2 479.4 623.9 5,158.6 
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How do IOT impact on us? 

Say for example you are on your way to a meeting; your car could have access to your calendar and already 

know the best route to take. If the traffic is heavy your car might send a text to the other party notifying 

them that you will be late. 

What if your alarm clock wakes up you at 6 a.m. and then notifies your coffee maker to start brewing 

coffee for you? 

 

1.1 The Internet of Things - info graphic The Connectivity based on Cisco data shown below 

 

 
 

2. Proposed System 

 
The objectives of our project are as follows  

 

 To build a generalized prototype. 

 To build a solution at less costs. 

 To demonstrate some of the possibilities. 

 To enable remote control over the web. 

 Control appliances through an app from mobile. 

 To enable automation through sensing. 

 

We, in this project have used Raspberry Pi as the central device which controls the things. With a device 

such powerful, we have hosted a web server on it which we will be accessing via PC or mobile phone over 

the network. It can sense temperature, humidity and brightness of a room and can make decisions based on 

the data sensed.  

 

Vertical Business 698.7 836.5 1,009.4 3,164.4 

Grand Total 3,032.0 3,750.0 4,880.6 25,006.6 
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2.1 Block Diagram of Proposed System 

 

Fig. 1 Proposed System Block Diagram 

 

Raspberry Pi is the core component and the one which controls and processes the appliances and data 

respectively. It takes inputs from the sensors and the devices like phones/PCs over the network, processes 

them and actuates or automatically controls a sensor or a home appliance. We will discuss in detail, in the 

coming chapters on how we have implemented this system. 

2.2 Circuit Diagram 

The below circuit diagram has been created using an open-source software called Fritzing. The circuit 

connections will be made as shown in the above figure and the output is observed. 

 

 

Fig. 2 Proposed System Circuit Diagram 

3. Implementation 

 
Implementation involves several steps which include installation of required software before we actually 

start coding. Implementation can be divided into various steps, as mentioned below. 
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3.1 Raspberry setup and coding 

 
Raspberry Pi is a mini-computer which needs initial setups similar to a PC. In the following discussions we 

see how to setup and then code/program the GPIO pins of the Pi as per the requirements. 

 

3.2 Installing Raspbian on SD Card 

 
To install and configure the Raspbian on Raspberry Pi, we need to follow the following steps. 

 Download the image of Raspbian from the official website 

 Using Win32 Disk Imager, make copy the ISO to the SD Card and we’re ready to go 

Now insert the SD card into the given slot and turn on the Raspberry Pi. Once your Raspberry Pi has 

completed the boot process, a login prompt will appear. The default login for Raspbian is username pi with 

the password raspberry. Note you will not see any writing appear when you type the password. This is a 

security feature in Linux.After you have successfully logged in, we will see the command line prompt 

pi@raspberrypi~$. To load the graphical user interface, we need totype startx and press Enter on our 

keyboard. On first login, we’ll be taken to configuration. 

 

3.3 VNC Server Installation 

 
Sometimes it is not convenient to work directly on the Raspberry Pi. Maybe we would like to work on it 

from another computer by remote control. VNC is a graphical desktop sharing system that allows you to 

remotely control the desktop interface of one computer from another. It transmits the keyboard and mouse 

events from the controller, and receives updates to the screen over the network from the remote host. We 

will see the desktop of the Raspberry Pi inside a window on your computer. We'll be able to control it as 

though we were working on the Raspberry Pi itself. 

 

3.4 LAMP Installation 

 
LAMP is an acronym that stands for LinuxApacheMySQLPHP these are the components required to run a 

Dynamic HTML webpage and these are the first steps to build a LAMP webserver on a RaspberryPi. The 

following are the commands used in installation of LAMP: To install Apache and PHP  

 

sudo apt-get install apache2 php5 libapache2-mod-php5 

 

3.5 Network Configuration of Pi 

 
Next up we install the software onto the Pi that will act as the 'hostap' (host access point) 

sudo apt-get update 

sudo apt-get install hostapdisc-dhcp-server 

 

Set up DHCP server 

Next we will edit /etc/dhcp/dhcpd.conf, a file that sets up our DHCP server - this allows Wi-Fi connections 

to automatically get IP addresses, DNS, etc. 

Run this command to edit the file 

sudonano /etc/dhcp/dhcpd.conf 

 

Configure Access Point 

Now we can configure the access point details. We will set up a password-protected network so only 

people with the password can connect. Create a new file by running  

sudonano /etc/hostapd/hostapd.conf 

 

Configure Network Address Translation 

It is necessary to establish a link between the wlan0 and eth0. To do so we need to NAT. Setting up NAT 

will allow multiple clients to connect to the Wi-Fi and have all the data 'tunneled' through the single 

Ethernet IP. 
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3.6 Python on Pi 

 
To program the GPIO of the Raspberry Pi, we use Python script. To do so, we need to install a library 

which eases the programming of the pins. The name of the library is RPI.GPIO. It can be downloaded from 

the website, https://pypi.python.org/pypi/RPi.GPIO. After downloading the file, we need to extract it and 

then run the following commands. 

 

3.7 WebPages 

 
Web pages include both html and php pages which work together to achieve a web page with a login and 

thereby a web interface to control python GPIO via php. The following are the codes for the website. 

 

Various modules in webpage designing includes 

 

 Code for Login Page 

 Code for CSS 

 Code for database config 

 Code for logged-in pages styling 

 Code executed when lights on button is clicked 

 Code executed when lights off button is pressed 

 

4. Results 

 

 

Fig. 3 Login Screen (screenshot from webpage) 
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Fig. 4 Control Screen (screenshot from webpage) 

5. Conclusions 

A prototype has been developed for a lesser cost of implementation. Remote access and home monitoring is 

achieved. Automation of lightning and HVAC appliances is achieved. Finally, a generalized model for 

Internet of Things: Domotics has been developed using a Raspberry Pi. 
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