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Abstract— In recent years, the home environment has seen a 

rapid introduction of network enabled digital technology. 

With the rapid expansion of the Internet, the owners have been 

requesting remote control and monitoring of these in-home 

appliances. This leads to networking these appliances to form 

a kind of home automation system. This paper presents the 

overall design of Home Automation System (HAS) with low 

cost and wireless remote control. This system is designed to 

assist and provide support in order to fulfill the needs of 

elderly and disabled in home. Also, this concept in the system 

improves the standard living at home.  We aim at controlling 

Home appliances via Android device using Wifi as 

communication protocol and Raspberry Pi as server system. 

We create a user friendly interface for the android device that 

allows the user to communicate with the Raspberry Pi server. 

The server will be interfaced with a relay circuit board that 

controls the appliances running in Home. The communication 

with server allows the user to select the appropriate device. 

The server communicates with the corresponding relay. By 

this we offer a scalable and cost effective Home automation 

system. In this design android application has developed by 

using Android SDK[1]. 
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I. INTRODUCTION 

Homes of the 21st century will become more and more self-

controlled and automated due to the comfort it provides, 

especially when employed in a private home. A home 

automation system is a means that allow users to control 

electric appliances of varying kind. Automation is the most 

frequently spelled term in the field of electronics. The hunger 

for automation brought many revolutions in the existing 

technologies. These had greater importance than any other 

technologies due to its user-friendly nature. These can be 

used as a replacement of the existing switches in home which 

may produce sparks and also results in fire accidents in few 

situations. Due to the advancement of wireless technology, 

there are several different technologies were introduced such 

as RFID, ZIGBEE, Bluetooth, GSM and Wi-Fi. Each 

technology has their own unique specifications and 

application also provides home security and emergency 

systems to be activated [2]. These had greater importance 

than any other technologies due to its user-friendly nature [3]. 

These can be used as a replacement of the existing switches 

in home which may produce sparks and also results in fire 

accidents in few situations[4].Home automation not only 

refers to reduce human efforts but also energy efficiency and 

time saving. In concept of android based home automation 

system we can provide end users with simple secure and 

easily configurable home automation system. We can 

overcome the barriers facing home automation systems and 

will enable a home technology ecosystem that allows people 

to easily adopt the home automation technology that appeals 

to their household. 

Home Automation is becoming an inevitable thing 

in our fast developing environment and current life style. 

New trends in lifestyle have enhanced the installation of 

automated home appliances in many places. Automation of 

appliances was firstly introduced in offices for ease of use and 

also for reduction in time and cost consumption. Nowadays, 

home automation systems are available in a number of 

varieties. A few have been discussed here. 

 Java-Based Home Automation System. 

 Home Automation using GSM. 

 Zigbee based Home automation. 

 SMS based Home automation 

Even if many varieties of home automation systems 

are available they have a number of limitations. Currently 

home automation systems are implemented with a large 

amount of hardware. The installation and maintenance of the 

current system is a difficult task. It also imposes a huge 

installation cost on the user or consumer. Current home 

automation systems are inefficient in security. They are also 

very poor in bandwidth utilization. They may either leave a 

large amount of bandwidth or it will be very less. In case of 

Zigbee the bandwidth is too low and in case of GSM it is too 

high. The java based home automation is very poor in security 

as the uses web pages to access and control the appliances. 

SMS based and GSM based home automation is costly for the 

consumer as it becomes expensive to communicate via SMS. 

The variety of home automation system improves the quality 

of the resident’s life by facilitating a flexible, comfortable, 

healthy safe environment. 

II. RELATED WORK AND LITERATURE REVIEW 

A. Zigbee based Home Automation 

 
Fig. 1: Zigbee based home automation system. 
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The ZigBee wireless communication technology can be 

applied [5] for home automation. The system uses PIC 

microcontroller and voice recognition for this purpose. The 

voice commands are taken from a mike. They are compared 

with a voice store and processed. The PIC microcontroller 

then transmits the commands through ZigBee to the receiver. 

The receiver unit has another PIC microcontroller that can 

process the command. It uses relays to control the respective 

appliances. This system has the drawback that ZigBee is a 

low range communication medium. So remote access is 

hindered from faraway locations. Also, the voice recognition 

module could become unwieldy. This system has the added 

feature of integrating a smoke detector to the system. When 

smoke is sensed, it sends a message to the user’s built-in 

mobile number. 

B. GSM Based Home Automation System 

In this GSM based home automation system [6]. There are so 

many technologies but the range of the system which uses 

these technologies is about 120 m. The GSM technology 

provides wide range so that you can operate your system from 

any corner of the world. The home appliances are controlled 

and accessed by SMS. So this technology provides cost 

effective solutions for controlling the home appliances 

remotely. The system is wireless therefore it is cost-effective 

and easy to install. The proposed system allows user to 

control home devices via SMS using GSM technology. The 

system is able to give feedback about the condition of the 

home devices. And the system follows certain SMS pattern 

which provide authentication of user. 

 
Fig. 2: Home Automation Using GSM 

C. Java Based Home Automation System 

This paper presents the design and implementation of a Java-

based automation system that can monitor and control home 

appliances via the World Wide Web. The design is based on 

a stand-alone embedded system board integrated into a PC-

based server at home. The home appliances are connected to 

the input/output ports of the embedded system board and their 

status are passed to the server. The monitoring and control 

software engines based on the combination of Java Server 

Pages, JavaBeans, and Interactive C. The home appliances 

can be monitored and controlled locally via the embedded 

system board, or remotely through a web browser from 

anywhere in the world provided that an Internet access is 

available. Appliances at home are connected to an embedded 

system board (E-board). The control code on the E-board 

operates the appliances and communicates with Java-based 

code that resides at the server at home. The user can interact 

with the home automation system from anywhere at any time. 

III. PROPOSED SYSTEM 

Every user who is experienced in the existing system may 

think of a system that may add more flexibility and run with 

some common applications such as android. The proposed 

system is designed in such a way to avoid the limitations of 

the existing system. 

The proposed home automation system is working 

with very popular android phones. It is having mainly three 

components; the android enabled user device, a wifi router 

having a good scalable range, and a raspberry pi board .Here 

the users have provision to control the home appliances 

through android enabled device. This will improve the system 

popularity since there is no need for a wired connection, 

internet etc. The instructions from the user will be transmitted 

through the wifi network. The raspberry pi board is 

configured according to the home system and it will enable 

the relay circuit as per user request. The relay circuit can 

control the home appliances also. We can add appliances to 

the system also can add additional security features. 

The main objectives of the proposed system is to 

design and to implement a cheap and open source home 

automation system that is capable of controlling and 

automating most of the house appliances through an android 

device. 

 
Fig. 3: Block diagram of proposed system 

IV. DESIGN AND IMPLEMENTATION 

The proposed model of the home automation system is as 

shown in the figure 3.In our system the main processing unit 

is the raspberry pi. We have installed raspbian operating 

system for our raspberry pi. The programming language used 

is python. The android application is connected over internet 

of things to the raspberry pi. The android application is 

developed using android studio. The android studio uses a 

light weight database using SQlite. Database Storage in the 

system generates forms to collect data and stores the 

responses in a database. The system is very flexible since the 

data can include PHP, allowing the system to perform 

additional processing. 

The designed android application is protected with 

user name and password at the initial level as shown below. 

In order to access the main software page the user has to be a 

member. The user can register by clicking “not a member? 

sign up now”. Once the user has registered he/she will be 

directed back to the initial level. For a wrong user name and 

password the system generates a toaster “login credentials are 

wrong! Please try again’’. For a correct user name and 

password the system provides access to the main software 

page .The main software page consists of the list of 

appliances and their status i.e on/off. 

Screenshots of the designed android application:  
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Fig. 4: Login page on the android application 

 
Fig. 5: Registration page for the new user 

 
Fig. 5: Toaster pops up if any wrong details have been 

entered. 

 
Fig. 6: main page on the app for switching on/off the 

appliances. 

A. Relay Circuit for Bulb 

 
Fig. 7: Relay circuit 

1) Working 

The circuit consists of transistor, resistor, diode and a relay. 

When circuit receives output from raspberry pi, transistor is 

turned on and eventually relay is actuated. Once relay is 

actuated, bulb turns on. Diode is used so that there no current 

in the reverse direction. Bulb will remain on as long as there 

is output from raspberry pi. 

B. Materials Required 

1) Hardware 

a) Raspberry PI 

 
Fig. 8: Raspberry pi 

The Raspberry Pi is a credit-card-sized single-board 

computer developed in the UK by the Raspberry Pi 

Foundation with the intention of promoting the teaching of 

basic computer science in schools.  

There are different types of raspberry pi model 

available in the market, Such as Model A, Model B, Model 

B+ out of which we uses Model B.The Raspberry Pi has a 

Broadcom BCM2835 system on a chip (SoC), which includes 

an ARM1176JZF-S 700 MHz, Video Core IV GPU, and was 

originally shipped with 256 megabytes of RAM, later 

upgraded to 512 MB. It does not include a built-in hard disk 

or solid-state drive, but uses an SD card for booting and long-

term storage. Again, this will depend on your configuration 

(Ethernet or Wi-Fi) and your router, but is usually really easy. 

If you are using the Ethernet connection, simply 

connect a cable to your router and it should work 

automatically. If you’re using a Wi-Fi dongle, the easiest 

solution is to use the GUI that comes with Raspbian to find 

your wireless network and enter your WEP/WPA password. 
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2) Relay  

 
Fig. 9: relay 

A Relay is electrically operated switches, which allow low 

power circuits to switch a relatively high voltage or current 

on/off. For a relay to operate a suitable pull in and holding 

current should be passed through its coil. Relay coils are 

designed to operate from a particular voltage often its 5V or 

12V. The function of relay driver circuit is to provide the 

necessary current energize the relay coil, when a LOGIC 1 is 

written on the PORT PIN thus turning on the relay. The relay 

is turning off by writing LOGIC 0 on the port pin. In our 

system four relays are used for device control. 

3) Voltage Regulator L7812CV 

 
Fig. 10: Voltage regulator 

 Output current to 1.5A 

 Output voltages of 5; 5.2; 6; 8; 8.5; 9; 10; 12; 15; 18; 24V  

 Thermal overload protection  

 Short circuit protection  

 Output transition SOA protection 

 The L7800 series of three-terminal positive regulators is 

available in TO-220, TO-220FP, TO-3 and D2PAK 

packages and several fixed output voltages, making it 

useful in a wide range of applications. These regulators 

can provide local on-card regulation, eliminating the 

distribution problems associated with single point 

regulation. Each type employs internal current limiting, 

thermal shut-down and safe area protection, making it 

essentially indestructible. 

4) Transformer 

 
Fig. 11: Transformer 

We are using a step down transformer. It is one whose 

secondary voltage is less than its primary voltage. It is 

designed to reduce the voltage from the primary winding to 

the secondary winding. This kind of transformer “steps 

down” the voltage applied to it. 

As a step-down unit, the transformer converts high-

voltage, low-current power into low-voltage, high-current 

power. The larger-gauge wire used in the secondary winding 

is necessary due to the increase in current. The primary 

winding, which doesn’t have to conduct as much current, may 

be made of smaller-gauge wire. 

5) Other Components 

a) Resistors 

 
Fig. 12: resistors 

A resistor is a passive two-terminal electrical component that 

implements electrical resistance as a circuit element. In 

electronic circuits, resistors are used to reduce current flow, 

adjust signal levels, to divide voltages, bias active elements, 

and terminate transmission lines, among other uses.  

b) Capacitor 

 
Fig. 13: capacitor 

The capacitor is a component which has the ability or 

“capacity” to store energy in the form of an electrical charge 

producing a potential difference (Static Voltage) across its 

plates, much like a small rechargeable battery. 

C. Software 

1) PCB Wizard 3.5 

PCB Wizard is a powerful package for designing single-sided 

and double-sided printed circuit boards (PCBs). It provides a 

comprehensive range of tools covering all the traditional 

steps in PCB production, including schematic drawing, 

schematic capture, component placement, automatic routing, 

Bill of Materials reporting and file generation for 

manufacturing. In addition, PCB Wizard offers a wealth of 

clever new features that do away with the steep learning curve 

normally associated with PCB packages. 

2) Raspbian OS 

Raspbian is a Debian-based computer operating 

system for Raspberry Pi. It is now officially provided by 

the Raspberry Pi Foundation, as the primary operating system 

for the family of Raspberry PI single-board computers. . It is 

based on the ARM Debian 7 ‘wheezy’ architecture port 

originally designed for ARMv7 and later processors (with 

jazelle RCT/thumbee,and NTONSIMD extensions) complied 

for the more limited ARMv6 instruction set of the raspberry 

pi. 

3) Android 

Android is a software stack for mobile devices that include 

and operating system, middleware and key applications. Now 
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days we have many tools to develop android applications. We 

can develop android applications using Android SDK,MIT 

App Inventor, Intel SDK and etc. According to user 

convenient we can use one of the tools. In this system we 

developed android application using android SDK. The 

Android SDK provides the tools and APIs necessary to begin 

developing applications on the Android platform using Java. 

By providing an open development framework, Android 

offers developers the capability to build very rich and new 

applications. Developers have full access to the same 

framework APIs used by the core applications. Android 

includes a set of C/C++ libraries used by various components 

of the Android system. They include System Media library, 

C library, Surface Manager, SGL, LibWebCore, SQLite, Free 

Type and 3D libraries. The Android SDK compiles the code 

along with any data and resource files into an Android 

package, an archive file with an .apk file extension. All the 

code in a single .apk file is considered to be one application 

and Home Automation using android System is the file that 

Android powered devices use to install the application. Once 

installed on a device, each Android application lives in its 

own security sandbox. 

4) Python 

Python is an interpreted language, i.e., a programming 

language whose programs are not directly executed by the 

host cpu but rather executed (or “interpreted”) by a program 

known as an interpreter. The source code of a Python program 

is translated or (partially) compiled to a “bytecode” form of a 

Python “process virtual machine” language. This is in 

distinction to C code which is compiled to cpu-machine code 

before runtime. 

D. Applications 

 In terms of lighting control, it is possible to save energy 

when hours of wasted energy in both residential and 

commercial applications by auto on/off light at night 

time in all major city office buildings. 

 Put off the Bathroom Fan Automatically We all have a 

tendency to leave the bathroom fans on. Also many a 

times we forget to put it off which consist us a lot of 

electricity wastage. Now if you have a home automation 

system you can probably set a timer inside the bathroom 

that will automatically stop the fan at the set time. This 

way the fan will go off even if you forget to put it off 

manually. If you are worried that the fan will go off when 

a person is inside the bathroom then you can fix a motion 

detector too so that the fan does not go off when there is 

motion inside the room. 

 If the automation system is applied in the industrial 

environment then it becomes the more prominent and 

beneficial feature of the automation system, 

E. Advantages 

 Save Money and the Environment – Smart homes feature 

products like thermostats, air conditioners, and lighting. 

Having the ability to put these things on a timer, or turn 

them on and off when you’re away from home will likely 

help you save money on your electricity bills. Many of 

these products allow you to track your energy usage and 

expenditures. 

 Adding Convenience to your Daily Life – When you 

convert your home into a smart home, you’ll have all of 

your products programmed to your specific needs. 

Additionally being able to control your home, no matter 

where you are, can be extremely beneficial. 

 Security-Existing switches in home produce sparks and 

fire accidents in few situations Using our system, this can 

be taken care of. 

 Ease of Use –Almost all smart home products can be 

installed without much hassle, many of them don’t even 

require you to bring someone into your home. 

Additionally if you’re already someone who’s tech 

savvy, learning how to use most of these products is a 

breeze. 

 Managing all of your home devices from one place. The 

convenience factor here is enormous. Being able to keep 

all of the technology in your home connected through 

one interface is a massive step forward for technology 

and home management. Theoretically, all you’ll have to 

do is learn how to use one app on your smart phone and 

tablet, and you’ll be able to tap into countless functions 

and devices throughout your home. 

F. Disadvantages 

 Reliability –A smart home will be extremely reliant on 

your internet connection. If your connection drops you’ll 

be left with a lot of smart products that won’t work. 

Additionally, wireless signals can possibly be interrupted 

by other electronics in your home and cause some of your 

smart products to function slowly or not at all. 

 Human errors: If the human does not handle the kit safely 

or if he/she does not use the correct keys to perform the 

operations, human errors may occur. Human errors also 

lead to destructions of the machine. Then there will be a 

huge system crash. 

 Slight Learning Curve –I know I stated in the advantages 

that most smart home systems are actually very easy to 

use, but at the same time there is still somewhat of a 

learning curve for most people. For anyone already 

immersed in technology, converting your smart home 

will be a breeze, but for anyone not so tech savvy, it may 

make for a lot of time spent reading manuals. 

V. FUTURE WORK 

Limitation to control only several devices can be removed by 

extending automation of all other home appliances. Security 

cameras can be controlled, allowing the user to observe 

activity around a house or business. 

Security systems can include motion sensors that 

will detect any kind of unauthorized movement and notify the 

user via the application .the camera will capture the object at 

the door step and send as a push notification on the users 

application. The screen display at the main door will allow 

the user to pass a message to the person at the door. 

VI. CONCLUSION 

The system as the name indicates, ‘Android based home 

automation’ makes the system more flexible and provides 

attractive user interface compared to other home automation 

systems. In this system we integrate mobile devices into 

home automation systems. A novel architecture for a home 

automation system is proposed using the relatively new 

communication technologies. The system consists of mainly 
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three components is a wifi, raspberry pi board and relay 

circuits. Wifi is used as the communication channel between 

android phone and the raspberry pi board. We hide the 

complexity of the notions involved in the home automation 

system by including them into a simple, but comprehensive 

set of related concepts. This simplification is needed to fit as 

much of the functionality on the limited space offered by a 

mobile device’s display. 
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