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1.Introduction 
Currently, we are living in the era of IoT (Internet of 

Things) where individual to corporate consumers are 

embraced the revolution brought by the IoT [1]. 

Around 6 trillion US (United States) dollar is 

estimated to be spent on the IoT solutions in the next 

5 years [2] and every leading global companies are 

willing to take this advantage by their products and 

innovative services. For this, they focused on 

developing smart home, smart traffic management of 

cities, etc. Among them, smart home is one of the 

most attractive fields as around 119.26 billion USD 

are being targeted to earn by the year of 2022 from 

the global smart home market [3]. Due to huge 

advantages, people are interested to use the 

automation system in their home or in their job place 

that is energy-efficient and can manage common 

electrical appliances, such as lights, fan, air-

conditioner, TV, fridge, etc. easier. For example, 

running air-conditioners at over 25 degree Celsius 

alone can save 67,644 US dollars a day in 

Bangladesh and IoT can ensure that [4]. 
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Though the smart home has a huge market value, but 

not widely used yet due to lack of smart home 

infrastructure [5] as well as the ignorance of smart 

home service adoption also diffusion is considered as 

barriers [6]. In addition, smart home system faces 

four main challenges: high cost of ownership, 

inflexibility, poor manageability and security [7, 8]. 

Moreover, only a few devices are managed randomly 

in almost all available solutions.   

 

So, in this work, a complete 3-room automation 

system is implemented automation using Bluetooth 

and Arduino that are cheap and reduce cost [9], 

energy [10, 11] also capable of controlling and 

managing all the home appliances by an android 

application via Bluetooth through an easy user 

interface. 

 

2.Related work 
Nowadays, Smart home [12] helps people to enjoy a 

comfortable living. For this reason, more and more 

researchers are attracted to work in this area.   

 

Sriskanthan et al. [13] presented a model based on 

Bluetooth system via a personal computer (PC).  

They used Bluetooth technology via PC for 
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controlling the appliances.  The system contains a 

remote host, but it is unable to support mobile 

technology.  

 

Piyare and Tazil [14] proposed a home automation 

system based on wireless and it is a low-cost 

solution. But only Symbian’s cell phone supports this 

automation. But the Symbian system is now out of 

the market.   

 

Another design was implemented by Al-Ali and 

Rousan [15] in the Java platform. However, it is 

difficult to prove physically such a system as a low-

cost one.  

 

With the help of a web server, a device controlling 

system is developed by Ramli et al. [16]. But server 

dependency and cost are the main drawbacks of this 

system.  

 

Erol et al. [17] designed a telephone and PIC-based 

cabling system which is not really suitable to use.  

 

Another system proposed by Kanma et al. [18] that 

can be accessed remotely using GPRS. A phone with 

Bluetooth connectivity that is accessed remotely 

through GPRS.  

 

Most of the proposed approaches described above are 

experimental and mainly focused on wireless 

technology [19]. But Bluetooth is easier to use. This 

has motivated us to develop a three-room apartment 

automation system. 

 

3.Existing systems 

3.1GSM based home automation system 

GSM based system [20] is developed using GSM 

communication technology. The system controls the 

home appliances by PIC16F887 microcontroller. The 

user commands are transferred to a server which is 

usually done by a PC. The home server generally 

builds up by the help of an SMS, mobile cell module 

and microcontroller. 

 

3.2Phone based home automation 

Phone based system [18] mainly uses a remote-

control system. To transmit a command, this kind of 

system uses telephone line. The automation system 

mainly consists of a DTMF (dual tone multi 

frequency) receiver, an I/O interface unit and a PC. 

 

3.3Wireless control system 

 Wireless Control System [21] is based on Wi-Fi or 

Bluetooth based technology. It uses network 

technology to establish connection with the 

appliances. The home appliances are controlled via 

different network technologies.  

 

3.4ZigBee based home automation 

ZigBee system [22] is mainly a wireless technology 

system based on PIC microcontroller and a voice 

recognition system. Here the system use mike for 

voice command. ZigBee is a low range 

communication system, as a result, it cannot be 

controlled from a far-away location. 

 

3.5Bluetooth based system 

Bluetooth based [23] system mainly uses Bluetooth 

technology to control the home appliances. The 

system can transmit information across 100 meters. 

The Bluetooth module is connected to the android 

application. The Arduino and other sensors are 

relating with the help of wire.  

 

4.Methodology  
4.1Proposed Bluetooth based system 

Our proposed system consists of two modules: 

software module and hardware module. The 

schematic diagram and the flowchart of the system 

are shown in Figure 1 and Figure 2 respectively. A 

brief description of the modules is described below. 

 

4.2Functionalities of the system 

Our home automation system includes the following 

functionalities that enable the system beneficial to the 

users: 

• Door control  

• Light control 

• Fan control 

• Television control 

• Real time status of appliances 

 

It performs the following operations: 

• Fan on/off  

• Light on/off 

• TV on/off  

• Door lock/unlock   

• On/off other devices  
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Figure 1 Schematic diagram of the system 

 

 
Figure 2 Flow chart of the proposed system 
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4.3Software module 

To operate the system, we develop an android based 

mobile application. The application communicates 

with the hardware through Bluetooth network. Figure 

3 shows the graphical user interface that is very user 

friendly to operate the whole system. The home 

screen of the application includes room selection 

button and a side navigation button on the top bar. 

The side navigation button shows the menu bar for 

settings and section of the application. By clicking on 

the room selection button, it expands the layout of the 

three different room-button for selection. Selecting 

each room button, it will take to the new page where 

user can find the Bluetooth connection button and 

another button for controlling home appliances like 

light, fan, TV, etc. Also the app includes an auto 

mode button for automatically starting to manage the 

appliances.  

 

 

 

 

 
Figure 3 User ınterface of the android application 

 

4.4Hardware module  
Our home automation system is implemented with 

some hardware interfaces which are controlled 

through Bluetooth technology. The hardware 

components are: 

• Arduino UNO 

• Bluetooth Module 

• LM-35 

• LDR Sensor  

• Sonar Sensor 

• Servo Motor.  

 

Figure 4 to Figure 8 show some hardware modules 

that are used in the system.  A brief description of the 

hardware modules is given below. 
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Arduino Uno. The Arduino Uno [24] is a 

microcontroller board based on the ATmega328p. 

Arduino is an open source, cost-efficient platform for 

designing and implementing different projects in the 

field of embedded system and IOT [25]. There are 14 

digital input/output pins including 6 analog pins and 

6 PWM pins. 

 

Bluetooth Module. Bluetooth [26] is used for 

establishing a wireless Bluetooth network. Using 

Bluetooth network host and client can interchange 

data and files. A HC-05 Bluetooth module offers a 

coverage area of 10-100 meters. The HC-05 

Bluetooth module contains 6 pins which are 

ENABLE, VCC, GND, TX, RX, and STATE. 

 
LM-35. LM-35 is a low-cost temperature sensor. It 

consists of three pins which are GND, VCC and 

OUTPUT. Output pin gives numerical data output 

which can be converted to any kind of temperature 

units like Celsius or Fahrenheit.  

 

LDR Sensor. LDR sensor is a light dependent 

register. It senses day light when the value of 

resistance decreases to a minimum numeric value of 

resistance and it senses darkness while the LDR gives 

an output of maximum value of resistance. LDR 

includes only two pins, which are GND and Analog 

Output. 

 

Servo Motor. A servo motor is a rotary actuator or 

linear actuator that allows for precise control of 

angular or linear position, velocity and acceleration. 

It consists of a suitable motor coupled to a sensor for 

position feedback. 

 

 
Figure 4 Arduino Uno board 

 

 
Figure 5 Bluetooth HC-05 module 

 

 
Figure 6 LM 35 sensor 

 

 
Figure 7 LDR sensor 

 

 
Figure 8 Servo motor 

 

 

 

 

 



International Journal of Advanced Technology and Engineering Exploration, Vol 6(58)                                                                                                             

213          

 

4.5Circuit design 

The system automates a complete apartment with 

three rooms. Room-1 contains the devices like light, 

fan. Room-2 consists of common appliances like fan, 

light and dim light. 3rd room includes a ceiling fan 

and light. Figure 9, 10, 11 respectively show the 

circuit diagrams of the system for room number one, 

two, three, respectively. One Arduino board, LM- 35, 

LDR sensor, electric bulb, electric fan, Bluetooth 

module, resistance and a relay module are being used 

for three individual rooms.   

 

The establishment of connecting an Arduino board 

and the Bluetooth module are described below. 

 

Step 1: Connect the Bluetooth module with the 

Arduino GND and VCC pin.  

Step 2: Connect the relay module with the Arduino 

ground and VCC pin.  

Step 3: Connect the sensor with the Arduino ground 

and analog input pin.  

 

The power supply of the Bluetooth module came 

from Arduino GND and VCC pin.  TX pin of 

Bluetooth module is connected with Arduino board’s 

RX pin. If the Bluetooth module sends data then the 

Arduino receives the data by RX pin. Similarly, if the 

Arduino board sends data through TX pin then the 

Bluetooth module receives the data by RX pin.  

 

We use relay module for performing multiple devices 

like light, fan, television etc. For a four-channel relay 

module we have four individual input pins to connect 

four devices with it. As we have three rooms so that 

we use three relay modules for performing our desire 

home appliances.   

 

The LM-35 contains three pins where analog output 

pin will connect with the Arduino analog input pin 

and the other two pins will connect with the GND 

and VCC pins of the Arduino board. Digital pin 7 in 

Arduino board is connected to the servo motor and 

digital pin 3 in Arduino board is also connected to the 

servo motor. 

 
Figure 9 Circuit diagram of Room 1 

 

 
Figure 10 Circuit diagram of Room 2 

 

 
Figure 11 Circuit diagram of Room 3 

 

5.Experimental results and discussions 

In this work, we have implemented the control of the 

various electrical appliances for a complete 3-room 

apartment by using Arduino board along with an 

android smart phone. The implementation is shown 

in the Figure 12.  We have successfully controlled 

the fan, light, door, TV of each room through 

Bluetooth network and android application.   We 

have doe experimentation to estimate the energy 

saving for a month for this smart apartment. 
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The Table 1 shows the results after implementing our 

system in a 3-bedroom apartment for one month.  

The rooms contain three lamps (50 Watt each), three 

fans (75 Watt each), a CRT television (150 Watt) and 

a door motor which takes 20 second to open or close. 

After the completion of setup, we observe the 

consumption of energy and take the data with and 

without using our system. The experimental result in 

this small scale determines that our system is around 

28% more energy efficient than the manually 

operated system. 

 

 

 
Figure 12 Experimental setup 

 

Table 1 Monthly energy consumption (30 days) 

 Usage of resources  

Components Manual mode IoT mode 

3 Light 27 17.5 

3 Fan 101 72.25 

1 TV 26.25 21.5 

1 Door 

Motor 

2.25 2.25 

Total 

Energy  

156.5 113.5 

Total Cost  9.39                                6.81 

 

6.Conclusion  
The smart home has been experimentally proven to 

work satisfactorily by connecting the appliances to it 

and the appliances were successfully controlled from 

a wireless mobile device. The HC-05 Bluetooth 

module which we have used in our system 

successfully connect with different kind of Android 

smartphones. The system is feasible because the 

development cost is very low as compared to other 

existing systems and also optimize the energy cost 

than the manual system. The future endeavor of this 

research is to add a speech recognition module along 

with android application. It will also ensure a more 

user-friendly user interface for the elderly and 

disabled people.  
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