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Abstract--- Today’s homes have as many wires as the 

number of devices to control. Home automation using 

ZigBee and Arduino as a gateway does away with the need 

for separate wires and even remotes. The HAS-ZA is a 

wireless home automation system that can be implemented 

in existing home environments, without any changes in the 

infrastructure. Home Automation lets the user control the 

home appliances from his or her smart-phone or laptop. The 

assigned actions can happen depending on time or other 

sensor readings such as light, temperature or sound from any 

connected device in the Home Automation network. With 

the help of Arduino, currently working as gateway, we can 

control, command, operate and observe the end devices. 

Here we are considering end devices like fan, bulb, TV, 

Music System, doors, windows etc. with the single gateway, 

the system can control entire home irrespective of number of 

rooms or boundaries where each room will be connected 

with single receiver. 
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I. INTRODUCTION 

Today various wireless technologies are used with the help 

of which one can monitor as well as control the power 

consumption of the devices. Usually modules developed 

with the help of these wireless technologies, collects the 

data of total power consumed at regular intervals and send 

them via transmitting device. At the receiver end, the data is 

collected and processed for monitoring purposes.  

 The oldest one is “Infrared technology”, whose 

power consumption in transferring the collected data is low 

but the number of units that can be controlled or monitored 

by this technology is only 1. Another wireless technology, 

which can fulfill the requirements of transferring the data, is 

“Bluetooth Technology”. The power consumption of this 

technology for transferring the data is on the higher side but 

it can control 7 devices at a time. Moreover, the data transfer 

rate is as high as 1 Mbps. However, a new technology 

known as “Zigbee Technology” is superior to both 

technologies mentioned above. 

II.   SYSTEM OVERVIEW & FUNCTIONAL DIAGRAM: 

ZigBee is a low cost, low power, wireless mesh networking 

standard. ZigBee can control 254 devices at a time and has 

the data transfer rate of 250kbps.  Because of Zigbee’s low 

cost, low power consumption and ability to connect large 

number of devices, it could be considered the best option to 

be used in wireless control and monitoring applications. 

ZigBee is also complaint with IEEE 802.15.4-2003 

standard, which also allows this technology to be used 

worldwide. 

Also, we configure the ardiuno as a Master device and it 

sends commands to other Slave/End devices. The ardinuo is 

a low-power, low-cost single-board computer development 

platform based on the Texas Instruments OMAP4430 

system on a chip (SoC). 

 
Fig. 1:  System Diagram 

III.   HARDWARE DESIGN 

 Arduino Board: A.

The Arduino microcontroller is a powerful single board 

computer. It is based on the ATmega328, which is having 

14 digital input/output pins, 6 analog inputs. Crystal 

oscillator of 16 MHz and USB Connection reset switch as 

well as power jack and ICSP reader. USB Connector is 

connected for taking the computer and DC power jack to 

external 6 to 20 V Supply. Its hardware is reasonable price 

and development software is free. It is open source hardware 

as well as no software registration required. 

Everything it contains which is needed to support 

controller just by connecting it to the computer with USB or 

Power supply with AC-to-DC converter. Here we are not 

using USB to Serial Converter as The Atmega828 is 

programmed to convert USB to Serial. 

By using this board we can create interface circuit 

to read switches and other sensors and to control motors and 

lights by writing programs.[5] The Atmel ATmega328 

controller operating at 5V Supply and it requires 2 Kb 

RAM,32 Kb Flash memory to store the programs as well as 

1 Kb EEPROM to store the parameters. The clock speed is 

set to the 16 MHz by default which is having capacity to 

translate about 300000 lines of C code/second. 

 
Fig. 2:  Block Diagram of Gateway System with Arduino 

 ZigBee: B.

There are two basic varieties of XBee radio physical 

hardware. Both   the Series 1 and Series 2 radios are 
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available in two different transmission powers, regular and 

PRO. The regular version is called simply an XBee and 

another one the XBee-PRO radio has more power and is 

larger and more expensive. 

Here for implementing ZigBee protocol we are 

using modules like XBee and XBee - Pro from Digi-

International. According to your need in terms of range and 

price we can select any one from them. 

   Blutooth: C.

Bluetooth is a standard radio which is used to replace the 

Wired or cabled connection between two electronics device 

like computers, mobile phones etc. this technology can be 

used for short distance are or we can say this system covers 

shorter area about 10 meter so it is 

IV.   SOFTWARE DESIGN 

 Android: A.

Android is an open-source operating system. it is based on 

linux.it is used for mobile devices, tablet pc.etc. For access 

to social networking sites like face book, YouTube, and 

twitter are easy for smart phone users and also gmail, google 

map and calendar. Number of manufactures, like Samsung, 

Motorola, htc, Sony Ericson used android. The expanding 

assortment of applications Android-based phones will be 

strong competitors in the smart-phone market. 

The Arduino Programming is somewhat matching 

or simplified version of C and C++, so if our Fundamental 

towards C and C++ is good then it will be easier to learn 

Arduino Programming, there is nothing to learn C/C++ from 

basic as only few commands are required to perform useful 

operations. 

 user to transfer data as well as voice or 

information from one device to another device without 

interruption or without losing the data transferred. 

 
Fig. 3:  Bluetooth chip 

Many hardware manufacturers companies used 

android os to run of devices, like cell phones, tablets, e-

readers, net books, and many others. Most of student selects 

to use phones running android.  Android provide easy 

functionality to users. 

 among all hardware manufacturers. Its allows 

registered software developers to create applications for 

Android mobile devices in Java undergoing review and 

waiting for approval. 

 Blue Term Application: B.

Blueterm application used to control external Bluetooth 

modules via Bluetooth. Blueterm is used as source code 

and modified so that uses a xml file is displayed on the 

android device’s screen with buttons. 

  Installation to Blueterm_RM.apk, RM stands for 

Reflection Method, the method used to make Bluetooth 

connection. 

  Download directly to your android phone and also 

for pcs. Install this application and running it. free explorer 

apps available on android app market, and  you will have a 

modified version of blueterm. it will work with any android 

device with Bluetooth. 

Bluetooth doesn’t functions in a proper manner 

sometimes it is android fault. When connected android 

phone to external devices, Bluetooth module the immediate 

response was an unable to connect. 

For technical responses used reflection method to 

overcome connection Technically-speaking the reason is 

that the widely used connection method. it is also used for 

engineering tests for external devices. 

 
Fig. 4:  First screen of blueterm indicate not connected 

Then find the paired device pressing the menu button of 

your android phone and choose “Connect Device“. You will 

see the paired devices you have just paired 

 
Fig. 5:  Screen shown disconnected device 

Choose the device and blueterm will show the message 

‘connecting’ at the top right of the screen. 

V.   WORKING STEP OF PROJECT 

Connections of all components used in project like arduino 

board, zigbee module, blutooth module.connect arduino 

board with zigbee module and board then connect with 

power supply. Second zigbee module connect with 

Bluetooth module. it also connect with power supply. Lamp 

connect with relay so lamp will turn on while relay is on and 
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lamp will turn off while relay is off. Then all connect with 

power supply and turn on power supply. 

 
Fig. 6: 

 Second step using android mobile we can 

communicate with board using ZigBee and Bluetooth. turn 

on application blue term it shows no connections while 

power not given to board and module. 

 Once connection is establish between mobile and 

device then using press number we can turn on and off home 

automation devices.e.g.here press number 4 is turn on for 

lamp while press number 4 lamp will turn on and pres 

another time 4 lamp will turn off. 

 While pressing number 4 at the time 

communication between device and Bluetooth module 

established and lamp will turn on. Such a way we can turn 

on and off other like fan, light, refrigreter etc.this is the final 

output of project. 

 
Fig. 7:  Final output 

VI. CONCLUSIONS 

The home automation using Zigbee and arduino board as a 

gateway is a wireless home automation system that is 

supposed to be implemented in existing home environments, 

without any changes in the infrastructure. 

 Home Automation let the user to control the home 

from his or her android operating system based devices and 

assign actions that should happen depending on time or 

other sensor readings such as light, temperature or sound 

from any device in the Home Automation network. 

 In this project with the help of arduino we can 

control, command, operate and observe the end device. At 

other hand Zigbee device satisfies the market’s need for a 

cost-effective. 
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