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ABSTRACT 
This paper proposes the design of voice 
controllable & wireless network for smart home. 
Research presented in this paper focuses mainly 
to understand the speech or voice of user and to 
control the home appliances through voice 
command remotely. The main concern in 
systems development is the integration of 
technologies to increase customer satisfaction. 
This paper presents a design of ARM processor-
based embedded system and Ethernet interface. 
The protocol between the units in the design is 
enhanced to be suitable for most of the 
appliances. Ethernet is used for communication 
with network. Voice command is given to 
microphone for controlling devices. With help of 
this smart home system  we can make people life  
more convenient, more comfortable and more 
safe The user can give a voice command in order 
to perform certain actions such as switching 
lights on/off, getting the status of any appliance 
etc. System is designed to be low cost and 
flexible with the increasing variety of devices to 
be controlled. 
 
Keywords: Cortex M3 Microcontroller; 
Ethernet controller; Embedded C; Smart homes; 
microphone 

 

1. INTRODUCTION 
 

       Wireless technologies have been developing 
rapidly in these years. The obvious advantage of 
wireless transmission is a significant reduction 
and simplification in wiring and harness. Many 
communication technologies, such as Bluetooth 
and ZigBee, GSM/GPRS (General Packet Radio 
Service), etc., have been developed for different 
situations. In smart home system the basic tasks 

of turning on or off certain devices and beyond, 
either remotely or in close proximity. The 
control of the devices when completely taken 
over by the machines, the process of monitoring 
and reporting becomes more important. In 
previous work, much research has been done 
using wireless technologies. Literature search 
indicates related work based on voice 
controllable commands which can control 
devices remotely such as 
 

Nguyen et al. [1] proposed a Home 
appliance control system. Infrared ray and power 
line communication are used to control the home 
appliances system. This system helps user to 
checks the status of appliances and controls 
them remotely from everywhere. And this is 
done through their cellular phone or Internet. 
The simple approach to control the home 
appliances is given in this paper. 
 

Haque et al. [2] proposed a system that 
controls the home appliances using the personal 
computer. This system is developed by using the 
Visual Basic 6.0 as programming language and 
Microsoft voice engine tools for speech 
recognition purpose. Appliances can be either 
controlled by timer or by voice command.  
 

Khiyal et al. [3] proposed a system for 
controlling home appliances remotely that is 
useful for the people who are not at home 
mostly. The main objective of the system is to 
provide security and control the home 
appliances such as AC, lights and alarms. The 
system is implemented by SMS technology that 
is used to transfer data from sender to receiver 
over GSM network. One or more computers can 
be used to control the home appliances. System 
send an alert SMS to authorized user when any 

DESIGN OF VOICE CONTROLLABLE AND    
WIRELESS NETWORK FOR SMART HOME    

   

                                                                                                                                                                                ISSN   2347 - 3983 
Volume 1, No.4, December  2013 

International Journal of  Emerging Trends in Engineering Research 
Available Online at http://warse.org/pdfs/2013/ijeter01142013.pdf 



Gayatri Jamgade  et al., International Journal of  Emerging Trends in Engineering Research, 1(4), December 2013, 64-68 

65 
 

intrusion is detected and user can in turn respond 
in order to overcome the situation. Moreover 
user can send SMS to system to get the status of 
home appliances and controlling them.  
Smart home is not a new concept in today’s 
world, it is used to provide convenience for user 
to remotely control and monitor the appliances 
and it provides a better use of electricity. As by 
the growth of PC (personal computers), internet, 
mobile phone and wireless technology makes it 
easy for a user to remotely access and controls 
the appliances. Many of users used internet, 
wireless technology to communicate and control 
home appliances, in addition to that Bluetooth 
and GSM technology is also used for controlling 
the home appliances.  
 

Proposed method reduces the wiring and 
complexity of the system. System has been 
developed to monitor the Appliances remotely 
by simply running the mobile application and 
giving voice command or through PC. It is 
affordable to everyone, cheap and easy to install. 
As there is no wired communication between the 
remote user and appliances control module and 
the electronic devices used to control are easily 
available making it a cost effective solution.  
Based on these observations, we propose to 
develop voice controllable smart home system 
by using embedded system. In this we are using 
ARM processor as main hardware component. 
The design of the system is presented in the next 
sections.  
 

The paper is organized in such a way that: 
section 2 discusses system design,it shows two 
parts hardware design and software design 
section 3 discuss result, section 4 discuss 
conclusion and future enhancement and finally 
references are given in section 5. 

 
2. SYSTEM DESIGN 

 
Many embedded system can have different 
designs based on the requirement. Design of 
system is based on the specifications given by 
customer. System design shows two parts first is 
hardware design and second is software design. 
In first part we will see all detail about hardware 
components.  

A. HARDWARE DESIGN 

Figure1 shows number of devices or home 
appliances which are connected to Cortex M3 
microcontroller. Voice command is given 
through microphone and this analog input is 
given to Cortex M3 microcontroller. Figure.1 
shows a model from where user with a Mobile 
or touch pad or laptop giving voice command, 
the software application convert the voice into 
text. 
 
 

 
 

Figure 1: Proposed Block Diagram 

 
All devices are AC devices, here we will use 
relays to switch AC devices. There are number 
of devices we can connect to home automat 
system. In this project we will connect only four 
devices to home automation system. First device 
is bulb which user should be able to switch ON 
or OFF remotely. Second device is Motor, in 
this user will be able to control speed of motor. 
Third device is LED which used to control the 
brightness of LED light. Fourth device is heat 
sensing device in this we will use one rotator or 
wheel. These all devices are controlled by user 
remotely. 
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Figure  2: LPC1768 Development Kit 
 

The most important component of hardware 
design is LPC 1768.The LPC1768 are ARM 
Cortex-M3 based microcontrollers for embedded 
applications featuring a high level of integration 
and low power consumption. 
 
Another hardware is project component used in 
this project is Arduino. Arduino can be used to 
develop interactive objects, taking inputs from a 
variety of switches or sensors, and controlling a 
variety of lights, motors, and other physical 
outputs.  With the help of this we can convert 
voice command  into ByteOutputStream. 
Ethernet controller is used for interfacing 
between processor and internet. Every voice 
message will have a specific command number. 

 

B. SOFTWARE DESIGN 

This application is develop in Embedded C 
language. Keil Integrated development 
environment is used for writing programs, 
debugging and simulation. This application uses 
bloom software. This software must be installed 
on host machine. Bloom is a serial port 
to TCP/IP socket redirector. Its role is to transfer 
data from a serial port to an open TCP/IP socket 
connection and vice versa. It provides the 
software bridge needed to enable networked 
applications to communicate with serial devices, 
and vice versa. This application shows two 

important parts. First part is to recognize speech 
or voice of user. This is done through speech 
reorganization engine. Second is to control the 
appliances remotely according to the user 
demand. This can be done through relay based 
circuit that is attached with host computer. In 
this we have used Sensor Monkey online service 
for streaming real-time sensor data live over the 
Internet. It can be used for delivering high-
throughput, low-latency sensor data over the 
web. 
 
The working of the system is explained with 
help of flowchart. The publish step of the 
flowchart publishes the current device status to 
client device of the user.Figure 3 shows 
flowchart for project. First step in flow chart is 
Initialize ADC. Input signal provided to devices 
is analog in nature. To covert analog signal to 
digital signal ADC module is initialized.  
 
The next step in which UART is initialized is 
required for communication purpose. UART is 
usually an individual (or part of an) integrated 
circuit used for serial communications over a 
computer or peripheral device’s serial port. 
Controller should be set for 9600 baud rate in 
order to receive and transmit data. Next step is 
to define General Purpose Input Output (GPIO) 
pins. GPIO pins are used for getting input or 
getting commands from user.  
 
However, before getting commands from user, 
Controller checks for status of all its deployed 
devices. Controller publishes the device status to 
the client program at User end, thus completing 
a feedback loop. This is important because it 
helps the User get a real-time device health 
status and assists in taking informed corrective 
decisions, if required. This feedback loop runs 
infinitely to achieve continuous monitoring of 
home appliances. 
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Fig 3.FlowChart 

 
 

3. RESULTS AND DISCUSSION 
 

Design in this paper monitors status of various 
devices remotely. In proposed system user gives 
voice command to mobile application which 
convert the command into text, this text is read 
by the micro controller. After the complete 
reception the concern operation is performed, 
microcontroller save the status of the device and 
sends a feedback on the successfulness or the 
failure of the concerned operation. Similarly a 
user can control all devices in smart home. 

4. CONCLUSION  AND FUTURE 
ENHANCEMENT 

 
Controlling home appliances with wireless 
technology has revolutionized our way of 
living. Home owners can come to an ideal 
environment coming from their daily 
activities. Technique used in this system is 
not complex. The communication link 
between the appliances and remote user 
plays an impotent roll in automation. In 
future many more features can be added in it 
like home appliances can be controlled by 
using voice call by implementing more 
secure and efficient techniques. 
 
 
5.REFERENCES 

 
1. Tam Van Nguyen, Dong Gun Lee, Yong Ho Seol, 
Myung Hwan Yu, Deokjai Choi, “Ubiquitous Access 
to Home Appliance Control System using Infrared 
Ray and Power Line Communication”, ICI 2007, 3rd 
IEEE/IFIP International Conference in Central Asia, 
Tashkent, Uzbekistan, vol 1, pp1-4,26-28 Sept.2007  

2. S. M. AnamulHaque, S. M. Kamruzzaman and 
Md. Ashraful Islam1 “ASystem for Smart-Home 
Control of Appliances Based on Timer and Speech 
Interaction” Proceedings of the 4th International 
Conference on Electrical Engineering & 2nd Annual 
Paper Meet 26-28 , pp. 128-131,January, 2006  

3. Malik Sikandar Hayat Khiyal, Aihab Khan, and 
ErumShehzadi “SMS Based Wireless Home 
Appliance Control System (HACS) for Automating 
Appliances and Security”. Issue in Information 
Science and Information Technology Vol 6,,Pp 887-
894, 2009.  
 
4. G.Jamgade, S.Markhedkar ,”Design & 
Implementation of wireless network for smart 
homes”http://ijrast.org/Files/Volume_1_Issue_2/5%2
0DESIGN%20AND%20IMPLEMENTATION%20O
F%20WIRELESS.pdf.Vol. 1 Issue 2 ISSN: 2321-
7030 
 
5. M. Butt, , M Khanam, Aihab Khan, M Sikandar H 
Khiyal.”Controlling Home Appliances Remotely 
Through Voice Command”,http://www.thesai.org/ 



Gayatri Jamgade  et al., International Journal of  Emerging Trends in Engineering Research, 1(4), December 2013, 64-68 

68 
 

downloads/SpecialIssueNo2/Paper%206-controlling 
%20Home%20Appliances%20Remotely%20Throug
h%20Voice%20Command.pdf 

6.FBaig, S Beg,M F Khan.”Controlling Home 
Appliances Remotely through Voice Command 
”http://arxiv.org/ftp/arxiv/papers/1212/1212.1790.pdf 

7.  YU Cheng-bo, LIU Jie, and TAO Hong-yan, 
“Research on remote monitor technology of 
equipment,” Information and Control, Magn. China, 
vol.31 (3), pp.236-240, June 2002.  
 
8. B. Rajesh Kumar, Member, IEEE, K. Sridharan, 
Senior Member, IEEE, and K. Srinivasan, ”The 
Design and Development of a Web-Based Data 
Acquisition System”, ieee transactions on 
instrumentation and measurement, vol. 51, no. 3, 
June 2002. 
 
9.  J. C. Nunes and J. C. M. Delgado, “An Internet 
application for home automation,” Electrotechnical 
Conference, 2000. MELECON 10th Mediterranean, 
Vol. 1, pp. 298 -301, 2000. 
 
10.  R. Shepherd “Bluetooth Wireless Technology in 
the Home,” Electronics & Communication 
Engineering Journal, Vol. 13 Issue.5, pp. 195 -203, 
October 2001. 
 
11. Andrade, J. D. S., Sodré, M. V. S., Dominguez, 
D. S., Milian, F. M and Torres, M, 2011. “Remote 
Device Control and Data Acquisition Using 
Embedded Systems” IEEE Latin America 
Transactions. 

 
 
 
 


