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Summary

ANDROID APPLICATION FOR THE CONTROL OF EMBEDDED SYSTEMS
OF SMART HOME AUTOMATED CONTROL SYSTEM

Technologies of “smart environment” are especially growing in modern
conditions. There is no generally accepted definition for them, because the given
technology is so new, but we can identify a number of provisions characteristic
to this environment — this may include the use of controlling and computing
devices, that are related to achieve a common goal in the decentralized dynamic
environment, such as providing effective management or security. For such
circumstance, the following characteristics can be singled out:

Direct interaction between devices.

Remote control of devices.

Complexity of devices.

“Intellectuality” of devices.

Diversity of network interrelation standards.

The “smart house” is a modern instrument to enhance the comfort and
quality of life, the part of processes can be managed automatically, when others
are managed remotely. This is the reason for its study and refinement.

There are lots of engineering systems and electrical appliances in modern
houses, so their control and management is becoming more and more difficult
and the effective use of energy, resources and home security doesn’t take little
space. Balanced use of home automation system allows us to save money,
efficiently manage all engineering systems and electrical devices, to ensure home
security. That’s why this issue is relevant for every type of house and apartment.

27



The work is focused on the intelligent automation system for
management of the modern building engineering systems of “smart home”. The
goal of the job is to create a microprocessor system to manage the building, the
implenemtation of which will enable us to manage its objects (lighting, power
supply, ventilation, heating, gas leakage, temperature, humidity, carbon dioxide)
in automatic mode.

Our aim is to create the kind of automation system, which will give the
customer new opportunities to manage and control home appropriately.

The following problems should be solved:

v" Automatization sollutions’ analysis of the house existed on the market;
v Selecting the means of the system and the environment;

v" Creating the maquette of the device;

v" Creating the control panel of the home automation system;

As a result, we get a software device of “home automation system”, that
manages electrical devices, controls the gas leackage, carbon dioxide emissions,
moisture in the building, temperature and pressure.

Problems, that have been solved:
e Analysis of current systems and ready sollutions;
e Creating a base protocol;
e Designing and creating the system;

The purpose of this work is to create a microprocessor system of building
management, which enables us to manage its objects in automatic mode.

The scheme made by me, can be used for protection of private buildings
and spaces, as well as state units. Sensors are used in the scheme, by means of
which we can control and avoid such threats as gas leakage, incorrect
flammability of carbon dioxide, temperature, humidity and pressure control from
any corner of the world, where there is an Internet connection. It can be
controlled by optional Arduino and microprocessor. In case of violation SMS will
be sent to the owner as the notification.

The system is flexible and of large-scale. The software-hardware complex
can be used as a laboratory stand for conducting classes.

The main findings of theoretical and experimental studies are discussed in
the work.

A cross-platform application is written for "smart home" system.

As a result of program fragment the following consequences are obtained:

1. Analysis of modern automation systems. The results of this analysis made it
possible to select instrumental tools of software;

2. Architecture was worked out, which includes software and hardware
components, the distinctive feature of which lies in its flexibility and large-scale;

3. A fragment of the "smart house" software-hardware complex is worked out,
which provides realization of this specific architecture;

4. Algorithm of management systems and control systems have been worked out,
which enable to control and manipulate remote software-hardware complexes in
real time;
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5. The most popular and optimal instrumental tools for applying annexes were
studied: Java, C++, Android, MySgl, XML;

In course of the work, home automation system technologies were
investigated, the main objectives and tasks were developed, and substantiation of
the means were provided.

As a result, the software-hardware product - home automation system is
adopted, and the list of components provides the fulfillment of the tasks ahead of
the system. The part of the software is realized on the Arduino microcontroller
base, and the hardware part contains its managed Panel, various retreaders and 3
additional equipments - Enc28j60 Module, servo-follower and Relay.

This system represents the prototype of the existing "smart home", this
system is designed for the own room in a private house and subsequently it will
be modernized, and then it might not fall short of expensive commercial
solutions
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