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Abstract - Communication is the basic means of sharing information amidst the society. Our field of interest lies in creating 
a device in order to banish the communication barrier, within the mass and the deaf. A prototype design of a device which 
would translate the spoken words into text has been proposed in this project. Real time speech processing is required for the 
conversion of speech to text. Also, home automation has been proposed in order to inform the user of the on-goings about 
the house. This can be implemented by using sensors in various locations and transmitting the data through ZigBee 
transmitters. The handheld device would consist of a central microcontroller to interface between speech processing unit, 
display device and ZigBee receivers. 
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I. INTRODUCTION 
 
1.1 Overview of the project 
Based on the survey provided by the National Sample 
Survey 58th round, 2002, it was found that deafness 
was the second most popular disability in India when 
the issue was based on deficit of sensory organ. 
About 63% of the population suffered from severe 
hearing loss. Out of them, some were born innately 
deaf, while others losing their hearing in the later 
course of their life. As we all know, language is the 
most rapid and effective way of communication. It is 
composed of a series of words and structures. These 
words, which may be spoken or signed, need to be 
produced very fast and in real time. However, if 
people who are severely impaired in their cochlear 
abilities want to take part in normal oral 
communication, they need an alternative to 
compensate for the same. Hearing aids suffice the 
need for many hearing impaired people. They amplify 
the sound and enhance the incoming sound 
perception. They could be helpful for the people who 
lose their sound perceiving ability in the later course 
of their life. But in the case of masses who are born 
with hearing deficit, they prove inadequate. 
As an aid to the above scenario, we intend to create a 
speech to text converter which would assist such 
impaired populace. The speech to text converter 
(STT) will be a handheld device, that is, it’ll be easily 
portable. The converters that are presently available 
are generally software based. For the utility of an 
ordinary deaf individual, the complexity of using 
software could be recovered using a simple, user 
friendly hardware based gadget. Along with the 
proposed translator, we also plan to subsume several 
in-house sensors. These sensors would be typically 
sound sensors, with an amplitude threshold set, so as 
to identify with the specific sound it is programmed 
for. The sensors could be located at different parts of 
the house. For instance, a sound sensor to implicate 
The ringing of doorbell when a person arrives, or 

another sound sensor in the kitchen to indicate 
whether the food is cooked or not etc. 
Also, as further advancement, a system could be 
designed which provides the provision to develop a 
sign language converter so as to assist the deaf in 
normal communication 
 
1.2 Aim 
The main aim of our project is: 
 To create an integrated wireless home 

automation system for the disabled based on 
speech inputs. 

 To assist the deaf in exchange of information 
when conversing with a normal person. 

1.3 Objective  
 To implement a low cost, reliable, handheld 

prototype. 
 To reduce the dependency of the disabled on 

his/her peers. 
 To achieve home automation making use of 

ZigBee standard.  
 To make the system user friendly for the 

disabled. 
1.4 Project scope 
 Man-machine communication. 
 Voice enabled device controlling. 
 In houses, offices to have improved security 

system using intercom and Bluetooth. 
 As an aid to visually impaired to gain 

information through their sense of hearing. 
 Speech to sign language converter and vice 

versa. 
 
II. RELATED WORK 
 
2.1Speech to text conversion using Raspberry pi 
Speech Recognition is a technique which includes 
taking the input from the microphone, and analysing 
it using various methods/algorithms. The signal fed to 
the microphone is digitized using an Analogue to 
Digital Converter (ADC) and is stored in the 
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memory.  To determine the meaning of this voice 
input, the system tries to match the input speech with 
a digitized voice sample, or a template that is 
previously fed in the system. The embedded system 
converts the speech data into text. The searching and 
matching of the voice is done using Google API. The 
output of voice search will be stored into a database.  
The prime difficulty lies in building the API which is 
based on voice search. To accomplish this purpose, a 
speech browser is made by using Embedded/QT 
creator tool which is available in raspberry pi tool 
library. This speech browser contains several buttons 
such as a record button. By pressing this button any 
person can input a speech and the result based on 
voice search will be shown in the window same as 
like the way it is shown in Google search [1].  
 
2.2 Using Digital Signal Processing 
During the course of literature survey, we’ve learnt 
that using Digital Signal Processing could be much 
efficient and accurate when it comes to speech 
processing. Speech recognition with computer 
interface is called as Automatic Speech Recognition 
(ASR) or simply speech recognition. 
Automatic speech recognition systems operate in two 
phases. First, a training phase, during which the 
system are trained to learn the reference patterns 
corresponding to different speech inputs (e.g. phrases, 
words, phones) that constitute the vocabulary or the 
database of the application. Each reference is learned 
whenever the user speaks into the microphone and is 
stored either in the form of templates based on some 
averaging methods or models that represents the 
statistical properties of pattern. Second is the 
recognition phase, during which a real time speech 
input spoken into the microphone, is precisely 
identified by searching the database that was earlier 
stored as the reference template during the training 
phase[2].  

 
Fig.1. Basic principle of ASR 

 
2.3 Using ZigBee transceiver 
The Wireless Home Automation System is an 
integrated system to aid elderly and disabled people 
with an easy-to-use home automation system that can 
be fully operated based on speech commands.  
These applications are such designed that they are 
compatible with each other and contains a central 
control unit. The project demonstrates a system that 

can be integrated as a single portable unit and allows 
one to wirelessly control lights, fans, air conditioners, 
television sets, security cameras, electronic doors, 
computer systems, audio/visual equipment’s etc. and 
turn on or off any appliance and to get the status of 
different sensors and take decisions accordingly[3].    
The system consists of a microphone which is 
connected to a HM 2007 speech recognition chip. 
This chip sends the voice commands in the form of a 
binary sequence to the connected microcontroller. 
The base station unit takes the sensor/voice command 
input and sends to the remote station with the help of 
a  ZigBee transceiver. The remote system receives the 
commands through ZigBee transceiver and performs 
the requested function. The sensors unit detects when 
the person enters or leaves the room by measuring the 
change in signals strength between the access point 
and can accordingly turn on or off appliances such as 
lights and fans and in the meantime send its status 
back to base station. 
 
III. PROJECT METHODOLOGIES 
 
3.1 System Overview 
 

 
Fig.2. Functional block diagram 

 
A typical home automation system using ZigBee 
allows one to control house hold appliances from a 
centralized control unit which is wireless. The Home 
Automation part of the project will contain two 
remote stations and one base station. The circuitry for 
both the remote stations would be separate and will 
be placed at different locations in the residence, for 
example, kitchen, at the door bell etc. However, the 
main controller would lie with the disabled.  
Sound sensors are placed at different locations in the 
house. The overall system is controlled by these 
sensors. These sensors send the voice commands to 
microcontroller. The microcontroller unit takes 
decision and send the commands tothe hand-held 
device by ZigBee transceiver. The hand-held device 
receives the commands through ZigBee transceiver 
and performs the request function. 
For a deaf and mute person to understand the 
conversation between two normal people, 
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VAD(Voice activity Detection) sensor is included to 
capture the real time sound signals. VAD’s output is 
then converted into text, which the challenged person 
can read. The text output is displayed on a LCD 
making its way through the microcontroller. 
 
3.2 Communication Standards 
ZigBee is a kind of transceiver, used to create local 
personal area networks using low power radios. It is 
based on IEEE 801.15.4 protocol and is mainly used 
for home automation system where there is single 
transmission of input from a sensor. The ZigBee 
modules can be used as a transmitter, as well as a 
receiver; depending on the way they’re configured. It 
is used to create star networks or mesh topologies and 
can extend its range up to 10-100 meters. The main 
reason we have decided to involve ZigBee in our 
prototype instead of Bluetooth is, the range extension 
comparison between the two. ZigBee provides a 
larger range than Bluetooth. Also, the power 
consumption is much low and the battery life is 
relatively better.  As a result of which, ZigBee proves 
to be a perfect suit for our application. 
 
3.3 Sound Sensor 

 

 
Fig.3. FC-04 Sound Sensor 

 
As the Block diagram shows, one of the sound 
sensors precisely suited for our application is FC-04 
sound sensor. This sensor can easily be programmed 
with any ordinary microcontroller to detect the sound 
received on its input. It can be used as, sound 
detection module, microphone module, voice whistle 
switch, sound trigger module etc. the following are 
the features of FC-04: 
 Detects the intensity of the sound 

Environment. 

 Adjusts threshold using the digital 
potentiometer (blue). 

 The working voltage of 3.3 V to 5 V. 
 The output form Digital switch output (1 s and 

0 s). 
 Has a fixed bolt hole, convenient installation. 

 
CONCLUSION 
 
Due to the following features like, support for 
multiple network topologies such as, point to point, 
point to multipoint, mesh networks, long battery life, 
low latency, secure data connection and high capacity 
for nodes per network, offered at low power, ZigBee 
was chosen to accomplish the project goals of setting 
up the wireless network of the proposed device. The 
threshold set of sound signal for basic noise detection 
at the door/ kitchen was intended to be done by a 
basic sound sensor- FC04. The speech to text(STT) 
part of the prototype is still under literature survey 
stage. 
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