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GENERAL INTRUDUCTION

An increasing number of common household devices is being connected to the Internet. The set-

top box was one of the first to be equipped with an Internet connection to enable interactivity, but

recently also smaller devices become connected. There are many examples of already

commercially available devices, like thermostats, light switches, LED lights, etc' Together, this

Internet-of-Things (IoT) results in a smart home environment where the configuration of IoT

actuators (e.g. desired temperature or light level) is adjusted to the preferences and routines of its

residents. Automated control algorithms are typically implemented as rule-based systems that

perform well under expected situation.

Real-time context construction has however largely remained unaddressed by the IoT research

community. Humans cannot be completely casted in rules, and the home resident's desires might

change instantly. In these unanticipated situations the user will want to manually override the

automated object setting, at least temporarily. The configuration and settings of connected objects

are typically managed in one of fwo ways: by web services in the cloud, or by a companion app on

the mobile device of the resident. The commercial reality of a multi-vendor environment results in

a modern version of the 'basket of remotes' problem. All users are connected to the same server

using the same applicition. Clearly, smart homes must be configurable via an intuitive interface,

common to all actuators, that enables ad-hoc interactions in an unobtrusive way. We are currently

building a prototype that meets these requirements. The idea is that users can adjust an actuator

directly by using only their mobile devices to perform the actual operation. Users could then simply

increase the room LED.

The organization of my dissertation is as follows: Chapter one deals mainly with Internet of

Things (IoT) vision and its components, where we explain the utility of Intemet protocol IP and

some of its versions features, in particular IP 6, Alongside with loT Applications Protocols. We

talk also about some critical issues, such as security and privacy'

Chapter two gives an overview about the smart home (home automation). We introduce a brief

history of smart homes from traditional visions to modern smart homes. We also present many

approaches that have been adopted in smart homes technologies, some types of local networks and

microcontrollers that we can use to realize home automation projects, then we give ...

In chapter three, we talk about the famous controller Arduino, and present its basic

functionalities. We talk about Arduino shields, sensors and controllers destinated for smart home



projects and electronical background. We should mention that Arduino is the controller that we

have used to realize our contribution.

Chapter Four presents our approach for controlling smart homes via different smartphones. In

this chapter we introduce first a graphical representation of smart home, and how their components

including the Arduino controller are connected, and how they interact with smartphones of different

family's members. After that, the two main sides of our realization, which are client side and server

side are presented. Some scenarios are presented as well. We finally conclude by giving an insight

on our mobile web application.



GEIIERAL CONCLUSION

Automating your home is feasible these days. Although, it has been around for a while, it has

not been a potential option for a lot of people due to its immense cost. However, thanks to the

development of Android and Arduino technologies, practically anyone can implement some kind

of automation at their home. Although microcontrollers have been in home automation solutions

for a long time, none of them have been open-hardware and open-source. The emerging of
microcontrollers like Arduino fosters the development of smart homes solutions. With the add-on

modules Arduino gives us endless opportunities to link and configure different devices in our home.

By implementing the wireless-based systems, we showed how Arduino can be adapted in a smart

home environment.

In this dissertation, we have implemented a smart home system that enable us to control

electronic devices at home remotely via different smartphones at the same time, and to receive

alerts on the situation of the.smart home including for instance the situations of emergencies. The

iesults were satisfying. The devicds were controlled by sending instructions using local network.

A LED light was used to show the demonstration of an electronic device management. Arduino

Uno Board was used as a microcontroller while the W5100 Ethernet model was used for

communication between' the microcontroller unit and the mobile station. We created a

multiplatform mobile phone application which is web mobile application used to control our

hardware. Any mobile have the application can control our home.

The home automation using Internet of Things has been experimentally proven to work

satisfactorily by connecting simple appliances to it and the appliances were successfully controlled

remotely through intemet. The designed system does not only monitor the sensor data, like

temperature, gas, light, motion sensors, but also it does actuate a process according to such

requirement. For example, switching on the light when it gets dark. This will help the user to

analyze the conditions based on various parameters in the home anytime and anywhere.

Future work

Due to some financial issues and the non-availability of some equipment, we were unable to

realize some parts of our system, so using this system as framework, the system can be expanded

to include various other options which could include:
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home security featres like capturing the photo of a person moving around the house and

storing it onto the cloud- This will reduce the data storage than using the CCTV camera

which will record all the time and store it.

The system can be expanded for energy monitoring, or weather stations. This kind of a

system with respective changes can be implemented in the hospitals for disable people,

or in industry, where human invasion is impossible or dangerous, and it can also be

implemented for environmental monitoring.
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Abstract

The home automation system differs from other systems by allowing the user to operate the

system from anywhere around the world through internet connection. Our work presents a Home

Automation system (HAS) using Arduino Uno that employs the integration of wireless

communication, and local network with smartphone controlling and monitoring to provide the user

with remote control of iarious lights, fans, and appliances within their home. The system will

automatically change on fhe basis of sensors' data. This system is designed to be low cost and

expandable allowing a variety of devices to be controlled.

Keywords: Home Automation, Smart Home, Arduino, Smartphone.

R6sum6

Le systdme domotique diffdre des autres systdmes en perrnettant d I'utilisateur de faire

fonctionner le systdme de partout dans le monde entier grdce d la connexion Internet. Notre travail,

prdsente un systdme Home Automation (HAS) en utilisant Arduino Uno qui emploie I'intdgration

de la communication sans fil et rdseau local avec smartphone de contr6le et de surveillance pour

fournir d I'utilisateur le contr6le d distance des diff6rentes lumidres, ventilateurs et appareils au

sein de leur champs. Le systdme change automatiquement sur la base des donndes des capteurs.

Ce systdme est congu pour 6tre d coOt raisonnable et extensible permettant une vari6t6 d'appareils

d contr6ler.

Les mots cl6 : Maison Intelligent, Maison Automatique, Arduino, Smartphone.
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