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Abstract - There are 2.78% of the total population of India who can’t speak [1]. It causes barrier in communication between 
mute and normal people. Mute people normally express their feelings in terms of gestures .In order to overcome this 
problem, it is proposed to have an 'interactive glove'.This works as a medium of communication in such a way that gestures 
made by mute people will be displayed on LCD and converted into speech so that normal people can understand their 
expressions. 
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I. INTRODUCTION 

 
Communication between a mute and normal person 
causes a serious problem compared to communication 
between blind and normal visual people.  The blind 
people can talk freely by means of normal language 
whereas the deaf-dumb have their own manual-visual 
language known as sign language [2]. 
Sign language is a non-verbal form of communication 
method which is found among all deaf communities 
in world. The languages do not have a common origin 
and hence difficult to interpret. Deaf-Mute 
communication required interpreter who will convert 
hand gestures into auditory speech. A gesture in a 
sign language, is a unique and predefined movement 
of the hands with a specific shape made out of them.  
Gesture recognition is classified into two main 
categories -vision based and sensor based. The 
drawback of vision based method includes precise 
position of gesture and complex algorithms for data 
processing. Otherchallenges in image and video 
processing includes keeping a user hand steady 
enough to capture movement .The sensor based 
technique offers greater mobility compared to image 
processing. 
The main aim of this paper is to present a system that 
can efficiently translate sign language into text 
information. A database will be prepared to identify 
the gesture depends on scaled voltage range. It is 
planned to interface Matlab   with the arduinofor text 
to speech conversion. 
 
II. LITERATURE SURVEY 

 
The past implementation of this project involve using 
image processing concept and accelerometer .But the 
drawback of these implementations are while using 
image processing for capturinggesturethe user has to 
keep his hand in front of camera for specific period of 
time and with correct,predefined position .Sometimes 
it takes more than predefined time,so the processor 
will undergoes mismatch and imperfection for given 
database.[2][3]. 
With accelerometer the processing is too complicated. 
It senses the axis of movements. Since users hand 

won’t be at the same axis as defined in the database, 
problem occurred. 
According to previous research the accuracy for image 
processing and accelerometer methods is too low i.e. 
up to 30-40%.Accuracy can be increased by using flex 
sensors for gesture recognition with voltage scaling. 
[2][3]This method is more efficient than all previous 
methods.  
 
III. OBJECTIVE OF IMPLEMENTATION  

 
Figure 1. Hand gestures for English alphabets 

 
Following gestures are already defined for dumb 
people. All the alphabets can be detected by these 
predefined gestures. There are different movements of 
fingers for different alphabets. 
 
IV. SYSTEM ARCHITECTURE & 
COMPONENTS 

 
Figure 2. Block diagram of system 
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Figure 2 is the proposed block diagram for interpreter 
device between mute and normalpeople.  
A) FLEX SENSOR: 

It is a variable resistor device. With bends in one 
direction,resistance increases while in opposite 
direction it decreases [7].Range of resistance is from 
10-20kohm. Size of flex sensor is 4.5’’.   
 

 
Figure 3. Graph of voltage vs resistance 

 

 
Figure 4. Graph of resistance vs bending in degrees 

 

 
 
B) ARDUINO ATMEGA 328 
ATmega328 running at 16 MHz with auto-reset. It 
uses the opti-boot, boot loader (115200 baud, 0.5 
KB). It has 14 digital i/o pins (6 pins can beuseas 
pwm output),6 analog input pins [5].Atmega328 
controller has 32KB on-chip flash memory for storing 
purpose.Codes of which 2KB used for boot loader. It 
also includes a 2KB of SRAM and 1KB of EEPROM. 
A program is written and stored on the flash memory 
of the controller. The Arduino software includes a 
serial port monitor too. This allows the data transfer 
to and from the Arduino. 
C) MATLAB SPEECH SYNTHESIZER 
After identifying particular character by arduino it is 
interfaced with matlab. It takes the string from 
Arduino and process it for speech synthesis .Speech 
synthesis is a production of human speech. TTS(text 
to speech) is a library file in matlab which will 
convert text information into speech[8]. Resultant 

speech can be created by concatenating characters 
and stored in database.  
 
D) LCD DISPLAY 
       16*2 LCD is being used. Micro-controller 
compares the output voltage with the given database 
and gives data (ASCII) to the LCD display. This 8-bit 
address is the location of the first character in the 
message that LCD should display. 

 
V.  IMPLEMENTATION 

 
This project design will reduce the barrier between 
mute, deaf and normal people .It requires one 
processing device which can handle whole process 
from gesture to text and then voice conversion. The 
controller being used is Arduino ATMEGA 328.It 
recognizes the sign created by mute people by taking 
input from flex sensors. Flex sensor gives resistance 
deviation according to the degree of bending. 
This flex sensors are connected with voltage divider 
circuit. This design takes varying resistance readings 
into respective varying voltage. Then designer can 
define the specific voltage range for specific alphabet 
.With theincrease in the number of sensors the 
accuracy will increase and with the help of voltage 
amplifier designer can scale output voltage in more 
precise range. Due to amplification, the voltage range 
can expanded for further use of alphabet declaration. 
After completion of each sentence and if designer 
wants to put space between the two words,the system 
designer can define special gesture for the same.   
After indication of sentence completion the whole 
string is will transmitted to MATLAB. 
MATLAB has its own speech synthesizer unit. After 
creating data acquisition code for MATLAB, it will 
take Arduino string input and   convert the respective 
string into voice .This project implementation has 
LCD display unit so that deaf person can also see the 
sentences that the mute person wants to say. 
Till now the project is implemented for one flex 
sensor and five alphabets were recognized. Observed 
voltage for initial condition was 4.14V. As flex 
sensor was bending resultant resistance of circuit 
changed. The minimum output voltage observed was 
3.13 V. For a range of 1 volt, five characters were 
displayed on LCD by giving difference of 0.2 V for 
each character. 
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This project will have two modules one is learning 
module and second is operational 
module.Systemdesigner has to give training to for the 
alphabets and various words for specific gesture. 
Second is  an real time interaction of mute person 
with normal community. 
 
SUMMERY AND CONCLUSION  
 
This project include the use of arduino, flex sensor, 
matlab.It can be used to convert hand gesture into 
voice and also the meaning of sign is displayed on 
LCD display. This project aims to lower the barrier of 
communication between mute communities with 
normal world. Due to portability issue, mute people 
can use this device as a part of  their daily routine. 
 
FUTURE SCOPE 
 

1. This project can be implemented using 
wireless system (Blue-tooth, RF module 
etc.) to get better handling of equipment. 
And can be   made portable. 

2. The number of signs can be increased and it 
can be applied to different languages. 

3. Home automation can also be possible by 
using gesture recognition 

4. It can be used for machine human 
interaction. 
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