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ABSTRACT: We live in times where everything we do is on fast-forward, from our most simple to 

our most complex activity. More than that, we are all into multi-tasking thinking and doing, therefore 

a system that would ease all up would be more than welcome into our lives. With that in mind, we 

thought considering a system design that could be helpful with enjoying simple routines right in the 

comfort of our own homes, where we can escape this rush century. The system we implemented is a 

design, hardware and software, which can be adjusted, with required architectural changes, for a real 

home.  For proposed design we used the “fashionable” IoT principles, electronic components and a 

software application. 
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1. INTRODUCTION  
 

“Comfort” has become a rare and desired 

aspect of our nowadays, whether we speak in 

terms of comfort at our jobs, other outside 

activities or in our homes.  

Home comfort systems are high technologies 

which transform a home into a “smart” house. 

In general, a smart house involves automatic 

lighting systems, temperature control, safety, 

etc., which integrates electronic devices, 

device controllers and a telecommunication 

system [1-6]. 

In present times, system home comfort has 

come to developing more and more high 

performance and reliable automatic system 

technologies, such as wireless, Bluetooth, 

satellites, radio. 

With this in mind, we considered developing 

and implementing a system design intended to 

assure a minimum comfort in our homes, all 

the more so as, in our country, such type of 

system is far from a priority. 

In designing the home comfort system, we 

considered two aspects: hardware and 

software. 

For the hardware part we have built a house 

model where we implemented needed 

electronic components, based on Arduino 

technology, which were connected to an 

Android system mobile [7-11]. 

The software part consists in an application 

installed and functioning on an Android 

system mobile. By its mean we can activate 

different functions of home comfort system. 

Both components design will be described in 

the following. 

 

2. HARDWARE PLATFORM 

DESIGN 

 

First step in hardware platform design was to 

create a home environment. Walls were built 

from Styrofoam material, for furniture we used 

wood, on the courtyard synthetic carpet was set 

and appliances, like TV, audio system, cooler, 

sprinklers, were executed with a 3D printer, as 

shown in figure 1. 
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For simulating the functionality of appliances, 

various electronic components were use as 

solution. For example, function of turning on 

the TV is implemented using a led, function of 

starting on the cooler system is implemented 

using a general purpose engine.  

 

 
Figure 1. Hardware platform-home environment 

 

For wiring appliances to Arduino Uno board 

we used an intermediate component, a 

breadboard [11-13]. Communication between 

devices was made by means of Bluetooth 

module HC-05 mounted on breadboard (figure 

2). We also used jumpers for controlling 

opening/closing system circuits. 

Arduino Uno board is provided with 

ATmega328P microcontroller and has 

available 14 I/O digital pins and 6 I/O analog 

pins which can be programmed through 

Arduino IDE [12, 14-16]. For supply we used 

an USB cable, but a 9 voltage battery can also 

be used.Wiring connections can be seen in 

figure 2. 

 

 
Figure 2. Hardware platform-wiring connections 

 

 2. SOFTWARE 

IMPLEMENTATION  
 

The software for system home comfort is 

divided in two programing codes, a code for 

Android application and a code for Arduino 

board.  

Android application is in fact the interface 

between front user and home system. It is used 

to establish connection between smartphone 
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and Bluetooth on breadboard for 

communication part, as well as to make actions 

which generates events for appliances control 

[17-21]. For each appliance there is a 

command button in the application that has a 

functionality and generates a corresponding 

action. Created buttons have the name of the 

appliances. For this system design we have 

built 6 buttons that can be in one of two states, 

on or off, meaning activated or deactivated 

[21-23]. So, if one leaves home and forgets the 

light on, for instance, it can be turned off using 

the smartphone. 

Figure 3 highlights the code used in buttons 

programming. 

 

 
Figure 3. Android interface – code sequence 

 

 
Figure 4. Arduino Uno – code sequence 
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The programming code for Arduino Uno is 

written in C++ language, due to its flexibility 

and scalability. Arduino IDE offers the facility 

to error check the code before is load on board 

[13, 21]. Another important step is 

disconnecting Rx and Tx pins from Arduino 

board before loading the programming code 

[23].  

A code sequence for Arduino Uno is presented 

in figure 4. We have chosen to activate the 

Bluetooth module through Android 

application, so if we do not execute this step 

first of all, the system will not function.  

For each function of the system home comfort 

there is an activation button on Android user 

interface which generates an event sent to 

Arduino Uno which will send a command to 

the appliance we select [6, 12,13]. For every 

on/off command we set a numeric value to 

trigger the event [1, 6], for example the cooling 

system (named Ventilator) activation button 

has associated number 4 for “ON” state and 

number 1 for “OFF” state. 

3. USING THE APPLICATION 

AND FUNCTIONING TESTS  
 

The Android application has a user-friendly 

interface. In figure 5 we are already inside the 

application, at the button controls screen. At 

this point, as it can be seen, we have 4 

appliances connected to the system home 

comfort: a TV, a cooling system, a coffee 

machine (Espressor) and a sprinkler. We have 

the option to activate each one at a time as well 

as activate them all at once. We have Button 6 

designed for system extensions. 

 

 
Figure 5. Android application – button screen 

 

Now we will show how the Android 

application is used and how the designed 

system home comfort functions.  

When we touch a button from application 

window shown in figure 5, let’s say, for 

instance, button corresponding to cooling 

system, the button will turn green and will 

display “Turn ON”. That means a signal was 

sent from smartphone, through Bluetooth 

device (figure 2) to the Arduino Uno board 

which triggers a command signal sent to the 

cooling system. The cooler will start 

functioning, in this case being simulated by the 

3D part representing a cooler spinning.  

As we prefer, we can now turn off the cooler 

or let it in function, and touch another button 

corresponding to a different appliance, in this 

case let us choose the TV. So we touch the 

second button (tv), which turns green, being in 

“ON” state, action that starts a similar series of 

action-event states, signals following the line 

Smartphone-Bluetooth-Arduino-TV. All the 

rest of the buttons function in the same way. 

What we have just exposed above is 

represented in figures 6-a, b and 7-a, b, where 

we activated one button at a time on the 

application and we can see the functioning 

results of appliances. 
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a) cooler button activated     b) cooler blades spinning 

Figure 7. Application – Turning on the cooling system 
 

  
a) TV button activated      b) TV led functioning 

Figure 7. Application – Turning on the TV 

 

4. CONCLUSION 
 

The design we implemented and tested was 

functional, even though is not a 1:1 model for 

house or appliances. We plan to expand the 

present design in terms of adding other 

possible to simulate functions like door 

locking and unlocking, window opening, as 

well as updating the programming code for the 

system to work on voice commands or with 

timers for function deactivation on delay. 

The true challenge is to implement such a 

system on a real house. This would imply 

definitely higher costs, and more performant 

devices for communication, an active internet 

connection and changes in appliances 

electrical schemes. 
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