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Abstract

The smart home system has been developed since. 188rst application was built
in 1984, in Turkey. In these first steps, the fedugroup was only people without disabilities.
Initially, manufacturers tried to create all-in-ongystems, yet the final products were all
gadget-like and minimalistic. (Energy control unisecurity systems, light controllers, etc.)
Smart homes have various application areas. Colitigplcentral air conditioning in modern
high-rise buildings, malls with parameters suchta®perature and humidity is an example of
real-time programming of these devices. The ma@a idere is to control the capacity of air
conditioning equipment in order to save energysthaving money. The goal of our article is
to make life easier with the help of computer smeWith our knowhow and extra research of
available information, by using the software ponscand the hardware components, we aim to
create a sensor-based smart home system. Basitadlysystem is getting the data from the
sensors placed in different locations in home amhdfer it to terminal via Wi-Fi. In the
flowchart, the most crucial part is to connect thardware problem-free. Next thing is to
upload the code for these modules to an EEPROM atanpo establish connection between
devices and to display the information in the temthiscreen. The designed system looks like
an autonomous computer which can control the ainditioning with the help of various
sensors with precision.

AKILLI EV SISTEMi DONANIM ve YAZILIM TASARIMI
oz

Akilli ev sistemi 1980’lerden beri geliriimeye devam edilmektedir. Turkiye'de ilk
uygulama ise 1984 yilinda yapiktr. ilk uygulamalarda, siradan her hangi bir fizikseen
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olmayan insanlarin ev konforu giniilmistii. Ureticiler, bir sistemin biitiiniinii entegre etimey
amaglamamnlardi. Ancak bireysel olarak kontrol edilebileceikgk triin ¢gidi ortaya ¢ikti.
(Enerji kontrol Unitesi, glvenlik sistemigik kontrolculeri... gibi). Literatirde bahsedifine
gore cok farkli uygulama alanlari, tipleri ve kapdari mevcuttur. Yiksek kath modern
binalarda veya buyiik alieris merkezlerinde, merkezi havalandirma sistemleringaklik ve
nem gibi parametre kontrolleri ile ilgili cihazlarcalsma zamanlarinin programlanmasi bu
orneklerden biridir. Genel kurulum amaci binalakddlanilan isitma sgutma ekipmanlarinin
kapasite kontrollerini yaparak enerji tasarrufueeldtmektir. Bu makaledeki amag, insan
hayatini kolaylgtirmaktir. Bilgisayar biliminin bununla ilgili kisalarini kullanmak amac
edinilmistir. Bu calsamda, yazilim ve donanim unsurlari kullanilip indayatina katkida
bulunacak bicimde sensoér temelli basit bir akilh sksstemi kurulacaktir. Sistem temelde ev
icine farkh ortamlarda konumlandirilan alt bilgysalara bgli 1s1, nem ve ¢gtli hayati Gneme
sahip gaz sensdrlerinden bilgiler alip kablosuglda& yardimiyla ana bilgisayara bilgiler
gonderip anlik olarak ana bilgisayargshakran vasitasiyla bilgiler buradan goérintilerktice

Is aksinda en buyik bdangic donamim kismini sorunsuz glamtilarla bir araya
getirebilmektir. Ardindan yapilmasi gereken asiem ise bu moduillere uygun kodlari
EEPROM'’lu min bilgisayarlara yikleyip cihazlar amada iletsimi sgglayabilmek ve bilgileri
dogru bir bicimde anlik olarak ekranda okunur bir bidie gérinttilemektir. Tasarlanan sistem,
ilgili sensorler aracfilyla akilli ev sistemi olarak c¢ahn otomatik bir bilgisayara
benzemektedir.

Keywords:Smart Home System, Hardware and Software Desigluji#o

Anahtar Kelimeler: Akilli Ev Sistemi, Donanim ve Yazilim Tasarimiufrd

1. INTRODUCTION

Technologic developments goes very fast and otits application area
Is smart home. In this article, we develop thistexys both hardware and
software structure. In 2005, scientists designetA&io microcontroller. There
are lots of projects implemented via this controdlad this is very popular in
electronical and computer science. Using this camepbdecreases costs and
increases designing of smart home. We contributeignimplementation area.
Our system is secured closed loop home system vdaeh energy and other
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things. Designed system controls heat, gas, huynikifhting and security [1-
7]. It makes life easy and comfortable. Smart hafse can be controlled with
mobile phones and softwares. It can used with patscomputer. Figure 1
shows the general structure and functions of shaarte.

Figure 1. Application areas of smart home system

Arduino Mega 2560 R3 model is the central contmat of the system.
Each electrical sockets can be connected with b, For example, kettle,
iron and other machines can be added easily teystem. In this case, switch
on/switch off part must be added on to socket.tiidl sytem can be defined as

automation system.

Arduino is open source microcontroller and itscgit schema is also
open for every one. It is quite easy to make armtmrical and software
applications with it. PIC C is a programming langean order to use it.
Necessary components are one type of Arduino (mmoi, mega, leonardo)

controller, USB cable, IDE program and computer.
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Figure 2. Arduino Model Choice Screen

We firstly choose Arduino port from menu in orderconnect it with
computer. After that the system has been developed.
2. HARDWARE / SOFTWARE COMPONENTSand THEIR
IMPLEMENTATIONS

In this chapter we describe the hardware and softeamponents of smart
home system and their implementations. These coemisrare Arduino Nano,
Aluminium heatsink, small 5V air conditioned fanrddino Mega 2560 R3,
2x16 LCD keypad shield, 2.4 GHz wireless module, rénote controller,
thermal paste, DHT-11 heat and humidity sensor, 21QMQ-4 / MQ-7 gas
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sensors, cables, prototype paltform (802 pointedadivoard) and other
equipments. Arduino nano has ARM architecture 15 zMeélock cycled

microcontroller. It has compatible with Bluetootti;fi, GSM and USB.

=
=
E

(@)

Figure 3. (a) Arduino nano (b) Arduino mega 2560 R3
(c) 2x16 LCD keypad shield (d) 2.4 GHz wireless mied
(e) Heat and humidity sensor (f) MQ-4 gassserig) MQ-7 gas sensor

Arduino mega 2560 R3 is our main computer whichdewt the system
and it has 16 MHz processor. There is USB point,irgdut on it, three LEDs
and on/reset modules. 2x16 LCD keypad shield h#shmiwith matrix screen.
Each row has 5x8 pixels. ASCIl characters can lmeved and used on this
screen part. 2.4 GHz wireless module works with 8. They have also

antenna version. For home system development we k&-4 and MQ-7 gas
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sensors. They detect CNG/LPG gas and carbonmonoggdge respectively.
These components can be seen from Figure 3. Afieniog the Arduino IDE,
the libraries and definitions has been stored isygiem. After adding libraries
we defined the variables. These can be seen frgoré-4.

#include <LiquidCrystal.h> //lcd ekran kiitiphanesini dahil ediyoruz

#include <dhtll.h> // dhtll kitiiphanesini ekliyoruz.
g¢define DHT11PIN 52 // DHT11PIN olarak Dijital 52'yi belirliyoruz.
dhtll DHT; //S1icaklik sens6r tanimlama

LiquidCrystal lcd(8, 9, 4, 5, 6, 7);

void setup() {
lcd.begin (16, 2); //lcd ekran baglangici
led.createChar (0, newChar); //bar karakterini olugturma
pinMode (trig, OUTPUTI):; //mesafe dlcmek icin ¢ikis yapan ses dalga pini

.......

pinMode (echo, INPUT); //mesafe olcer icin girig yapan ses dalga pini

pinMode (backlight, OUTPUT) ; //arka plan 181dinin ¢ikis birimi oldugunu gdsteriyoruz

digitalWrite (backlight, HIGH);//arka plan 1g1gin1 baslangicta aktif ediyoruz
menuAcilis(); //ag¢ilis menisiini gadiriyoruz
clearPrintTitle(): //ast satiri belirliyoruz

}

Figure 4. Libraries, definitions and setup function

We define main menu with keypad. The screen i li®atrix and x
variable has been used for this. After that up, awght and left keys defined
for the system. Menu content also can be seen @reen to control the smart
home. We code the system and start the dynamgigbiase.
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Figure 5. Smart home system

Smart home system illustrated in Figure 5. All dveaire parts and
software developments, coding phase has been ctadpfeorder to use it. We
complete the design of the system with many parts.

5. CONCLUSION

Arduino microcontroller is one of the most poputard in a few years
in order to design several electronic, robotic anftware based system. It is
easy to use, practical and compatible with manfeint hardwares. Lots of
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applications developed by the scientists and thakamife easier. Arduino
developed in several years and there are sevexas tyf them available for the
experiments. Entegrated systems also can be cotetrwith it. Connection
can be made not only with cable but also wireld&scause of its many
advantages we use it to design smart home systhaselsystems make life
more comfortable, easier and economic. Becauséxatiomg part of the home
save energy. Especially, security, electrical mae$i gas controlling, heat,
humidity, lightining and automatic climate systenaimacquisitions from the
systems. Mobile phones also can be used to cah#@dmart home system.
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