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Abstract— This Project presents the overall design of Home 

Automation System &#40;HAS&#41; with low cost and 

wireless remote control. This system is designed to assist 

and provide support so as to fulfill the needs of old age and 

physically challenged people at home. Also, the smart home 

concept in the system improves the standard of living at 

home. The main system implements Wireless Bluetooth 

technology to provide remote access from Smart Phone. The 

design has switches and provides more safety control 

features. All the Switches Status is synchronized with the 

Control System by every user interface indicates its real 

time status of each switches independently. This system is 

very useful to control electrical appliances and devices in 

house with relatively low-cost design, user friendly interface 

and straightforward for installation. Due to the advancement 

of wireless technology, there are several different 

connections are introduced such as GSM, WIFI, ZIGBEE, 

and Bluetooth. Each of the connection has their own unique 

specifications and applications. Among the four popular 

wireless connections that often implemented in HAS 

project, Bluetooth is being chosen with its suitable 

capability. Bluetooth with globally available frequencies of 

2400Hz can provide connectivity up to 100 meters at speed 

of up to 3Mbps depending on the Bluetooth device class. 

Bluetooth wireless connection enabled the system 

communicates with graphical interface (GUI) on Android 

smart phone without cable. The target home appliances are 

controlled by the system Main Control Board in order 

improve the standard of living reception, this system 

provides physical control method to the Main Control Board 

is performed as wireless remote control to the appliances. 

The Bluetooth wireless connection enabled the system 

communicates with graphical user interface (GUI) on 

Android smart phone without cable. The user can easily 

touch on the screen of the phone to control the home 

appliances. This portable method can assist the physically 

challenged people who have problem with locomotion 

difficulty. 
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I. INTRODUCTION 

The “Home Automation” concept has existed for many 

years. The terms “Smart Home”, “Intelligent Home” 

followed and has been used to introduce the concept of 

networking appliances and devices in the house. Home 

automation Systems (HASs) represents a great research 

opportunity in creating new fields in engineering, 

architecture and computing (Humidor and Millan, 2004). 

HASs becoming popular nowadays and enter quickly in this 

emerging market. However, end users, especially the 

disabled and elderly due to their complexity and cost, do not 

always accept these systems. Due to the advancement of 

wireless technology, there are several different of 

connections are introduced such as GSM, WIFI, ZIGBEE, 

and Bluetooth. Home automation refers to providing the 

capability to control as well as monitor various household 

activities. Theses may include lighting, heating and air 

conditioning, security locks on the doors, multimedia, and 

various appliances. Bluetooth board in their HAS project 

with cell phone remote control. This designed system 

remains the physical switches with the modified low voltage 

activating method, in order to provide safer physical control 

to the user compared to the conventional high voltage 

switches. The Bluetooth connection in this system is 

established by Bluetooth module that directly receives/ 

transmits commands from/to smart phone. This system 

provides three different types of physical control methods to 

the Main Control Board. The first physical control method is 

by pressing on the modified Low Voltage Activating 

Switches. The conventional high voltages switches will be 

replaced by the modified 5 Volt push buttons as the 

activating switches. The low voltage switch eliminates the 

risk of dangerous electrical shock by wet hand. This control 

method is done by Android GUI installed in Smart Phone. 

The user can easily touch on the screen of the phone to 

control the home appliances. This portable method is able to 

assist the disabled people who have problem with 

locomotion difficulty. Android OS on Smart Phone is 

chosen based on the high user distribution in current market. 

By considering the flexibility, the main control board is 

designed with wired and wireless connection. USB HID as 

secondary connection to the control board performs the 

wired connection. For the wireless connection, the main 

control board can be connected to either one of the Smart 

Phone. Besides, the switches status on the board is 

synchronized in real time to all the connected GUI 

controllers. In term of cost, this system implemented low 

cost we are present, also with the help of an automatic room 

light control system, you need not worry about electricity as 

the lights get automatically off when there is no person. 

Microcontroller and Bluetooth module as the system main 

core. This system performs with powerful remote functions 

to make our life in home become easier. As the mobile 

devices are continuously increasing in its popularity and 

also for its smooth functionality the demand for advanced 

and responsive mobile applications is increasing day by day 

in people’s daily routine. Smart home is not a new term for 

science society however; it is still far more away from 

people’s vision and audition. The field of home automation 

is growing exponentially as the electronic based 

technologies are converging day by day. Variety of smart 

systems has been constructed where the control is through 

Bluetooth. Automatic Room Lights System using Arduino is 

a very useful project as you need not worry about turning on 

and off the switches every time you want to turn on the 

lights, In this project, we will see the Automatic Room 

Lights using Arduino and PIR Sensor, where the lights in 
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the room will automatically turn ON and OFF by detecting 

the presence of a human.  

Such Automatic Room Lights can be implemented 

in your garages, staircases, and bathrooms etc. where we do 

not need continuous light. 

II. PROPOSED METHODOLOGY  

 
Fig. 1: Block Diagram of Android based Home Automation 

In this project we have used AT89S52 microcontroller for 

controlling the whole process of this project. It is an 8-bit 

microcontroller and it require supply voltage of 5V DC. 

Then the main power supply is 230V AC. We used step 

down transformer to convert 230V to 12V. at output of step-

down transformer, but we need DC for microcontroller 

circuit then rectifier circuit convert AC voltages to DC 

voltage. the output of rectifier circuit is 12V DC. But this 

voltage is not pure DC then filter is used to get pure DC 

from impure DC, at the output of filter circuit 12V DC is get 

but microcontroller need 5V DC, then we regulate 12V DC 

into 5V DC. Circuit connection of this project this are very 

simple Bluetooth module Rx and Tx Pins are directly 

connected to the Tx and Rx pins of microcontroller, four 5-

volt relay are used as a switch for turning on and off the 

home appliances running on AC mains and a relay driver 

ULN2003 is used for driving relays. Fan, lights are 

connected at microcontroller port2 via relays and relay 

driver. An 11.0592 MHz crystal oscillator used in this 

circuit for generating clock signal for microcontroller and a 

5V voltages regulator LM 7805 used for providing 5volt for 

the whole circuit. LCD board is used to indicate the status of 

electrical load and also used to display received data from 

Bluetooth here LCD Display is interfaced to the port1 of the 

microcontroller. i.e. data pins of LCD are connected to 

port0. The three control pins of the LCD RS, RW, EN are 

connected to P2.5, P2.6 and P2.7 pins respectively. 

Electrical loads like lamp and fan are connected to the P0.0 

to P0.3 pins through the four channel relay module Here 

relays are used to switch AC loads using small DC voltages. 

NPN transistor is used to drive the relay. 

III. HARDWARE DESCRIPTION 

A. Bluetooth Module (HC-05) 

 
Fig. 2: Bluetooth Module (HC-05) 

HC-05 Bluetooth Module is an easy to use Bluetooth SPP 

(Serial Port Protocol) module, designed for transparent 

wireless serial connection setup. Its communication is via 

serial communication which makes an easy way to interface 

with controller or PC. HC-05 Bluetooth module provides 

switching mode between master and slave mode which 

means it able to use neither receiving nor transmitting data. 

B. ATMEGA16 Microcontroller 

 
Fig. 3: ATMEGA16 Microcontroller 

All output signals generated from flex sensors are in 

analogue form and these signals need to be digitized before 

they can be transmitted to encoder. Therefore 

microcontroller ATMEGA 16 is used as the main controller 

in this project. It has inbuilt ADC module, which digitizes 

all analogue signals from the sensors and inbuilt multiplexer 

for sensor signal selection. It supports both serial and 

parallel communication facilities. 

C. Passive Infrared Sensor 

 
Fig. 4: Passive Infrared Sensor 
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Passive Infrared Sensor (PIR) is very useful module, used to 

build many kinds of Security Alarm Systems and Motion 

Detectors. It is called passive because it receives infrared, 

not emits. Basically, PIR sensor detects any change in heat, 

and whenever it detects any change, its output PIN becomes 

HIGH. They are also referred as Piezoelectric or IR motion 

sensors. Here we should note that every object emits some 

amount of infrared when heated. Human also emits infrared 

because of body heat. PIR sensors can detect small amount 

of variation in infrared. Whenever an object passes through 

the sensor range, it produces infrared because of the friction 

between air and object and get caught by PIR. 

D. Android 

 
Fig. 5: Android 

Android is an open-source operating system which means 

that any manufacturer can use it in their phones free of 

charge. It was built to be truly open.  Android is built on the 

open Linux Kernel. Furthermore, it utilizes a custom JAVA 

virtual machine that was designed to optimize memory and 

hardware resources in a mobile environment. 

IV. FLOWCHART 

 

V. ADVANTAGE 

1) The main advantage of “Home automation through 

Android Mobile” is that the “Physically Challenged and 

Disabled People”.  

2) Controlled through one common device.  

3) Fast enough to realize the true power of wireless 

technology.  

4) Smart Home.  

VI. APPLICATION 

1) Home automation- This Project can be used to control 

various home at appliances.  

2) We can control devices from a long distance, thus it 

gives ease of access. 

3) Faster operation and efficient. 

4) No need to carry separate remote or any other 

controlling unit.  
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VII. FUTURE SCOPE 

This project can further develop by integrating it with the 

internet to monitor your home while sitting in a remote area. 

By doing this, one can keep an eye on his or her home 

through an internet connected to the user’s mobile phone or 

PC or Laptop. This will not only improve and security of 

your home in this modern-day world but will also assist in 

conservation of energy like if you left any home appliance 

switched on by mistake, then you can check the status of the 

appliance on the graphical interface made on your mobile 

and can switch it off using the internet connectivity. 

VIII. IMPLEMENTATION   

We have implemented a minimal effort and proficient 

shrewd home framework in our outline. This framework has 

two principle modules: the hardware interface module and 

the software communication module. At the core of this 

framework is the AT89s52 microcontroller which is 

additionally equipped for working as an interface for all the 

hardware modules. All communication and controls in this 

framework go through the microcontroller. The shrewd 

home framework offers changing functionalities to control 

lighting, fans/aeration and cooling systems, and other home 

machines associated with the transfer framework. All these 

can be controlled from the Android advanced mobile phone 

application. 

 

IX. CONCLUSION  

In conclusion, this low-cost system is designed to improve 

the standard living in home. The remote-control function by 

smart phone provides help and assistance specially to 

disabled and elderly. In order to provide safety protection to 

the user, a low voltage activating switches is replaced 

current electric switches, Moreover, implementation of 

wireless Bluetooth connection in control board allows the 

system install in more simple way. The control board is 

directly installed beside the electrical switches whereby the 

switching connection is controlled by relay. For future work, 

the window GUI will be implemented with speech 

recognition voice control. The android GUI will be 

implemented as a remote Bluetooth. 
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