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 Smart homes/Home automation is an emerging market already resulting in substantial growth in 
users and customers. The need for smart homes in any public is always high. In particular, home 
automation is regarded as a desirable solution to keep home safe especially while they are not 
occupied - either using the day when the inhabitants are at work or for extended periods when they 
are on vacation. Smart surveillance features also allow the safety of children and elderly people to be 
monitored remotely via Smartphone applications. This paper Voice Controlled Appliances (VoCA) 
gives you a way to showcase your home appliances in a smarter and in an effective way. It reduces the 
unnecessary energy consumption and ensures that the appliances are under control. All it needs is a 
voice command through your android application in your mobile, the commands will be processed and 
corresponding action will be triggered. It is cost effective as well. The other home automation 
appliances are very expensive when compared to this paper. VoCA is able to ease a user’s interaction 
with home equipment by providing anew, easy to use, interface. The initial phase of the development 
involved surveying the current field by conducting studies on speech-recognition software and the 
needs of potential users. These studies provided a foundation for the prototype requirements that 
acted as the goal for the implementation phases that followed. 
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1. INTRODUCTION 
 
Voice recognition is the process of taking the spoken word as an input to a computer program. This process is 
important to virtual reality because it provides a fairly natural and intuitive way of controlling the simulation while 
allowing the user's hands to remain free. This article will delve into the uses of voice recognition in the field of 
virtual reality, examine how voice recognition is accomplished, and list the academic disciplines that are central to 
the understanding and advancement of voice recognition technology. Voice activation for home appliances has only 
just started with electronics companies like Samsung releasing a voice controlled TV remote. Taking a step further 
into home automation using voice activation emancipates the innovation in IoT revolution. -“In particular, home 
automation is regarded as a desirable solution to keep home safe while they are not occupied - either using the day 
when the inhabitants are at work or for extended periods when they are vacationating. Smart surveillance features 
also allow the safety of children and elderly people to be monitored remotely via smartphone apps. In integrated 
townships, the smart security features must be integrated with larger security measures at the  project 
level.”  - Managing Director, Pride Group, The Hindu. VoCA gives you an efficient and an effortless way of 
controlling your appliances. The basic parts includes the speech recognition. Speech recognition is a familiar and 
accessible concept to most people in western society. All that is needed in order to use speech recognition is a 
smartphone with some form of speech recognition application. Most phones even come with a speech-recognition 
application pre-installed. With voice-controlled home automation everyone can lead a more comfortable life. 
Running around the house to turn on all the lamps can be tiresome; it would instead be easier to use your voice. 
This paper is very much useful for people with disabilities the benefit might be even greater since they can now do 
things that they, due to their disability, could not do before. This kind of voice-controlled system could improve 
their quality of life, while decreasing the need of assistance. 
 

2. RELATED WORK 

 A detailed study and comparisons on the available solutions have been made by the website [2] 

1. Amazon Echo : battery operated  speaker which performs online search - 250$ 
 Amazon Echo (known in-development as Doppler or Project D and shortened and referred to as Echo) is a 
smart speaker developed by Amazon.com. The device consists of a 9.25-inch (23.5 cm) tall cylinder speaker 
with a seven-piece microphone array. 

 Limitations: 
Purchasing merchandise or digital media such as songs, by commanding Echo to buy the song, does 
require manual intervention—through an alternate user interface—to complete the purchase. Echo 
has demonstrated hit-or-miss results when asked common questions that users would expect 
better answers to. Echo sometimes confuses certain homophones. The current location of the 
device is set to Seattle (Amazon headquarters) by default and must be changed manually, but can 
only be set to a location within the United States. 

2. Apple Homekit : works on Siri - IPhone controlled 
Homekit is a bunch of devices manufactured for supporting iPhone features. All are voice controlled 
based .In order to control the devices using the Homekit there is a need an Apple TV to act as a bridge. 
These smart kit facility is only limited to apple users .This results in cost overflow. These are mostly 
preferred in foreign countries. 

3. AthomHomey : Virtual assistant like cortana - 243$ 



International Journal of Research in Engineering and Applied Sciences (IJREAS)  

Vol. 6 Issue 9, September - 2016 

ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 6.573  

 

 

  

 International Journal of Research in Engineering & Applied Sciences 
Email:- editorijrim@gmail.com, http://www.euroasiapub.org 

An open access scholarly, online, peer-reviewed, interdisciplinary, monthly, and fully refereed journals 

17 

The voice interface is Power BI technology and machine learning  Cortana connects all devices, 

including Xbox One and PC.Thos is a product from apple. 

4. CastleOS : Provides voice control by integrating a group of devices 
This smart device integrates support for more smart devices and protocols than any other home   
automation system. Only CastleOS supports X10, INSTEON, Z-Wave, UPB, WeMo, LightwaveRF, Nest, 
Sonos, Ecobee, and others right out of the box.   

5. Insteon : Provides a network of configurable devices 
Insteon Hub is a trending smart home automation series which monitors the home with more 
convience . Hub setup takes a couple of minutes and a few moments per light switch, sensor, etc. - 
all you need to do is connect it to power and your home's internet router. In order to initiate an 
Insteon Hub all the bulbs, plug-in’s and all the appliances should be replaces with the Insteon 
sensors which results in much complication. 

6. Mycroft  : Provides a network of controllable devices 
Mycroft is an open-source, AI-powered smart home platform with Raspberry Pi 2 and Arduino 
controllers at its core. Just say its name, and the Wi-Fi-connected. Mycroft runs on a quad-core ARM 
Cortex-A7 processor with 1 GB of memory. Mycroft sells an extended version of the hub for $159. 

    The following are the problems faced by the users in using the above smart home devices: 
• The existing products are not cost effective and the need of internet is necessary. 
• In order to change a home to a smart one the whole wiring has to be changed which increases the 

complexity. 
• Some of the existing applications are very expensive. 

 
 2.1 Survey conducted by NCAER: 
A research was done on smart homes in India by National council forApplied Economics Research –NCAER 
2015 highlighted the following points: 

o GDP growth in middle class economy sector for FY1: 7.6% 
o Urban Middle Class population: 23.6 million 
o Middle Class households: 113.8 million, 547 million. 
o Indians constitute 3% of global middle class sector with annual per capita: Rs. 61,480 
o Growth of smart homes in Tier 1 cities: 15-18% 
o Growth of smart homes in Tier 2&3 cities: 5-10% 

 
2.2 Survey conducted by Hindu: 
A survey  has been conducted by Hindu in collaboration   with CGG-Center for Good Governance  have stated that  
Average Indian home buyers are positive to the idea of a smart home, they are willing to spend no more than 1-3% 
extra for home featuring smart solutions where are upper income groups are willing to spend up to 5-8%.-The 
survey was conducted across 21 states and the lower margin was set for    2$/day and  higher margin was 
13$/day and a monthly income of 2Lacs - 10Lacs. 
-Prediction of time magazine: US$ 12bn in the upcoming five years. 
+ 
A survey in Bengaluru of 220 projects offering a home costing more than crores of rupees last year revealed that 80 
of them were constructing fully automated homes. According to MadhavRao, National Secretary of Indian Society 
of Heating Refrigeration & Air Conditioning Engineers (ISHRAE), construction of smart homes is projected to have 
a growth rate of 35 to 40 per cent.  By 2016, 300 projects will have fully automated homes. ISHRAE will be 
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organizing Acrex India 2015 in Bengaluru between February 26 and 28 enabling 400 exhibitors to showcase the 
components going into smart homes. [1] 
 

3. VoCA 
 

       Voice recognition is "the technology by which sounds, words or phrases spoken by humans are converted into 
electrical signals, and these signals are transformed into coding patterns to which meaning has been assigned”. We 
focus here on the human voice because we most often and most naturally use our voices to communicate our ideas 
to others in our immediate surroundings. Voice recognition is a strong solution for implementations in which vocal 
interaction is already present. 
       The proposed solution uses an Arduino micro-controller and a Bluetooth module which is more cost effective. 

This product just needs  

 An app to give command  
 Bluetooth to connect 
 Arduino to trigger 

 
3.1 Problem being solved 

 This paper shows us a smart way of showcasing our appliances. It makes a path to make our home a 
smart one with a zero percent complexity. Other smart devices once they face any problem the only 
thing that can be done is replacing the device which increases the cost and this made the people  

 It reduces the common problem of the switch boards by ditching the conventional haystack of electrical 
wires. In order to turn our home into a smart one all the wiring has to be replaced. The major drawback 
is making the customers think twice. 

 This paper is eliminating the need for smart homes in the middle class public of the state. Previous 
smart devices experienced a bad impact in the area of cost. This is considered as the major drawback 
.This problem is solved in this paper. 

 We conducted a survey on this product and following are the names with who we have discussed the 

problems. We also got some suggestions from people which helped us in building this paper. 
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TABLE 1: Table showing remarks of the people surveyed 
S.No Name Designation Remarks/Suggestions/Questions 

1 Mr. S. Ravinder Reddy Retd. Civil Engineer How many appliances can one device control 

2 Mr. P. Vishnu Charan Sr. Developer Very do-able and potent. You must tackle 

CastleOS efficiently. I’d buy your product if its 

fully developed 

3 Mr. M. Sri Ram Murthy Retd. Govt 

employee 

Very helpful for the old and disabled. 

4 Mr. M. Pakeezah Homemaker Increase its range to compel people to buy it 

5 Mr. Ry. Crist Journalist, cnet.com I’ve made a detailed comparison already and the 

low price of your product would surely catch 

eyes. 

6 Mr. K. Kameshwara 

Rao 

Lab assistant, CBIT It would be very helpful for me to access the 

switch using my phone. 

7 Mr. A.Bhaskara Rao Scientist – B, DRDL I wouldn’t want to meddle with wiring of ancient 

times in places like ours, it’d be better if you 

didn’t depend on your wiring 

8 Mr. 

AdithyaPhaniKalyan 

Student I understand the technology. Making it available 

at such a low cost Is very great 

9 Mr. P.Krishnaveni Student The idea itself is very comfortable to hear 

10 Mr. T.Kahkasha Homemaker I’d persuade my husband to buy if it promises the 
same. 

11 Mr. Narsimha Reddy Farmer I don’t use  a smart phone but my son does, can 

you do the same to my feature phone as well? 

12 Mr. Mallikarjun Rao Principal, Narayana 

Junior College 

If you could provide a secure access to the app 

rather than letting anyone use it, it would be 

good. 

 
 

3.2 Architecture of VoCA 
The technology includes: 
1 Arduino Uno microcontroller with ATmega 328 processor 

Arduino/Genuino Uno is a microcontroller board based on the ATmega328P. It has 14 digital input/output 

pins (of which 6 can be used as PWM outputs), 6 analog inputs, a 16 MHz quartz crystal, a USB connection, a 

power jack, an ICSP header and a reset button. It contains everything needed to support the microcontroller; 

simply connect it to a computer with a USB cable or power it with a AC-to-DC adapter or battery to get started. 

2 HC-05 Bluetooth module 

Bluetooth is a wireless technology standard for exchanging data over short distances (using short-wavelength 

UHF radio waves in the ISM band from 2.4 to 2.485 GHz) from fixed and mobile devices, and building personal 
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area networks (PANs). Range is approximately 10 Meters (30 feet).These low-cost Bluetooth Sub-modules 

work well with Arduino and other Microcomputers.   

3 12V 4ch relay board for controlling the switches 

This is a 5V 8-Channel Relay interface board, Be able to control various  appliances, and   other equipments 

with large current. It can be controlled directly by Micro-controller. 5V 8-Channel Relay interface board, and 

each one needs 15-20mA Driver Current Equiped with high-current relay, AC250V 10A ; DC30V 10A  Standard 

interface that can be controlled directly by microcontroller (Arduino , 8051, AVR, PIC, DSP, ARM, ARM, 

MSP430, TTL logic)   Indication LED’s for Relay output status 

4 Android voice recognition, STT – TTS technology. 
In this paper voice commands play a major role in controlling the appliances. These voice commands are sent 
through our smart phone .once the commands are received by the arduino it triggers the command and the 

appliance acts according to the command given.   

Fig:1 Architecture of VoCA 
 

 
 First thing to be done is connecting with the Bluetooth. The flow starts with giving the command through your 
android application then the command is triggered by the arduino and then the appliance connected to the relay 
board responds accordingly. 

 
3.3 Algorithm 

 Initialize the appliances in the first phase. Declare commands for controlling the appliances and it follows by 

declaring the input and output pin. In while loop it triggers the commands and the loop is nested with if and else 

statements in which required statements are executed.. If the command is equal to the string declared then the 



International Journal of Research in Engineering and Applied Sciences (IJREAS)  

Vol. 6 Issue 9, September - 2016 

ISSN(O): 2249-3905, ISSN(P) : 2349-6525 | Impact Factor: 6.573  

 

 

  

 International Journal of Research in Engineering & Applied Sciences 
Email:- editorijrim@gmail.com, http://www.euroasiapub.org 

An open access scholarly, online, peer-reviewed, interdisciplinary, monthly, and fully refereed journals 

21 

appliances are activated. Else no appliance is activated. The following is the algorithm for the code which is to be 

dumped in the arduino uno. 

1. Start 
2. Initialize name of appliances; 
3. Initialize commands to control(on, off); 
4. function(i/p and o/p pins) 
5. while 
6. { 
7. if(command)  
8. activate appliances; 
9. else 
10. no appliance activated. 
11.} 
12. Stop 
 
3.4 Circuit diagram of VoCA: 
VoCA should be connected to the AC power to pass the electricity. The phase of the AC power should be connected 
to the relay board (providing electricity to the appliances). The phase of the appliance should be connected to the 
COM of the relay board (COM acts as a switch). The neutral of AC power is connected to the neutral of appliance. 
Precautions must be taken. The following is the circuit diagram showing the connections of  VoCA. 

 
 

Fig2:  Circuit diagram of VoCA 
 

 
4. EXPERIMENTAL RESULT 

The app triggers the Bluetooth which in turn sends the info to Arduino enabling the relay and turning the switch 

on.We can activate any appliance connected to it with no effort. 
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Fig:3 Output of VoCA 

Relay boar0d showing the output. When the command is given the arduino triggers it and the light starts glowing. 

4.1 Key Features of VoCA:  

Choice of technology 

The technology used Arduino and Bluetooth. The current solutions use a high level integrated chips. 

On size 

Size of my device is the size of a grown man’s palm, the existing solutions are bulkier. This adds to the effortless 
use of VoCA. 

On cost 

All of the current solutions cost more than 240$. My product provides an excellent cost effectiveness. 

On features 

 Affordable: The use of inexpensive hardware and software is prioritized. 
• Ease of use: The user should not need deep technological knowledge to use the prototype. 
• Functional: It should not be more difficult to control devices using the prototype than withmore 

conventional methods. 
• Relevant functionality: The prototype should be able to perform tasks that are of interestto the user.Limit 

energy consumption: The prototype should be able to help the user limit the energyconsumption in their 
home. 
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5. CONCLUSION 

This paper (VOCA) speaks for itself. Such credible portability and minute for currently available solutions for home 

automation are not available. Indian home automation companies like home automat and z wave do not provide 

such simple and cost effective solutions. Promoting the product on social media platforms and conducting 

awareness for simple and cheap solutions and a live comparison for smart homes for my target customers will get 

my product sold. 

6. FUTURE WORK 

This work deals with one language and a micro-controller which has 342kb of memory. This can be further 

extended using Wi-Fi connection which benefits more to commercial institutions and organizations. This paper can 

be more useful by making this work for all the languages and also for the accents which makes people more 

comfortable using it. Any product having the above features which eliminates the need of smart homes within the 

budget would definitely be considered as the best one.    
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