
International Journal of Engineering Science  and Computing, October 2016           2520                                                             http://ijesc.org/ 

          
ISSN XXXX XXXX © 2016 IJESC                                                                                                   
                                                       
 

 

Hand Gesture Recognition Using Sign Language Transcription 

System 
P A S Ram kumar

1
, N S N Lakshmipathi Raju

2
,
 
T Saran kumar

3
, V Venkateswarulu

4
 

Department of Electronics & Communication Engineering 

BVC Engineering College, Odalarevu, India  

 

Abstract: 

In our country around 2.78% of peoples are not able to speak (dumb). Their communications with others are only using the motion of 

their hands and expressions. We proposed a new technique called artificial speaking mouth for dumb people. It will be very helpful to 

them for conveying their thoughts to others. Some peoples are easily able to get the informat ion from their mot ions. Same one  is not 

able to understand their way of conveying the message. In order to overcome the complexity the artificial mouth is  introduced for the 

dumb people. This system is based on the motion sensor. According to dumb people, for every motion they have a meaning. That 

message is kept in a database. Likewise all templates are kept in the database. In the real time the template d atabase is fed into a 

arguing microcontroller. For every action the motion sensors get accelerated and give the signal to the ardiuno microcontroller. The 

arduino microcontroller matches the motion with the database and produces the speech signal. The output of the system is using the 

speaker. By properly updating the database the dumb will speak like a normal person using the artificial mouth. The system also 

includes a text to speech conversion (TTS) block that interprets the matched gestures. Up to now we are discussed about face to face 

communicat ion. But in this proposed system can communicate with a long distance by using gloves, in this system we are using 10 bit  

binary code i.e 2048 words can be generated, in this words are generated by a controller that words will be transmitted in the form 

voice calls with the help of GSM modem to communicate with a large d istance in a phone calls. 
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I. INTRODUCTION 

Gestures are bodily actions made by humans to convey 

meaningful information to others. It comes easily to human and 

so using these gestures as a mode of interaction will help  

humans to interact with computer easily. A gesture is 

scientifically categorized into two distinctive categories: 

dynamic and static. A dynamic gesture is intended to change 

over a period of time whereas a static gesture is observed at the 

spurt of time. A waving hand means goodbye is an example of 

dynamic gesture and the stop sign is an example of static 

gesture. In this paper we main ly focus on hand gestures. The 

primary goal of hand gesture recognition system is to create a 

system which can identify specific hand gestures and use them 

to convey information or device control Sign language is the 

language used by deaf and mute people and it is a 

communicat ion skill that uses gestures instead of sound to 

convey meaning simultaneously combining hand shapes, 

orientations and movement of the hands, arms or body and 

facial expressions to express fluidly a speaker’s thoughts. Signs 

are used to communicate words and sentences to audience. A 

gesture in a sign language is a particular movement of the 

hands with a specific shape made out of them. A sign language 

usually provides sign for whole words. It can also provide sign 

for letters to perform words that don’t have corresponding sign 

in that sign language. In this project Flex Sensor Plays the 

major role, Flex sensors are sensors that change in resistance 

depending on   the amount of bend on the sensor. A sign 

language is a language which uses manual communication 

 and body language to convey meaning, as opposed to 

acoustically conveyed sound patterns. This can involve 

simultaneously combining hand shapes, orientation and 

movement of the hands, arms or body, and facial expressions to 

flu idly express a speaker's thoughts. No one form of sign 

language is universal as it varies from region to region and 

country to country and a single gesture can carry a different 

meaning in a different part of the world. Various available sign 

languages are American Sign Language (ASL), British Sign 

Language (BSL), Turkish Sign Language (TSL), Indian Sign 

Language (ISL) and many more. There are a total of 26 

alphabets in the English vocabulary. Each alphabet may be 

assigned a unique gesture. In our project, the image of the hand 

is captured using a simple web camera. The acquired image is 

then processed and some features are extracted. These features 

are then used as input to a classification algorithm for 

recognition. The recognized gesture may then be used to 

generate speech or text. Few attempts have been made in the 

past to recognize the gestures made using hands but with 

limitat ions of recognition rate and time. This project aims at 

designing a fully functional system with significant 

improvement from the past works 

II HARDWARE IMPLEMENTATION 

Here a digital pattern generated by the glove is directly given to 

ARDUINO MEGA 2560 controller. A firmware is inserted in 

Arduino such that each gesture is assigned a particular 

character as per the table shown in the methodology chapter. 

So, as per that code characters corresponding to the gesture are 

transmitted via RF transceiver  
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Fig 1: Block diagram of hand gesture 

 

III. DIGITAL GLOVES DES IGN 

This is final implemented design. This glove can be made using 

small metal strips that are fixed on the five fingers of the glove 

as shown below. A copper plate is fixed on the palm as ground. 

It is better to use a ground plate instead of individual metal 

strips is because the contact area for ground will be more 

facilitating easy identificat ion of finger position. The copper 

strips indicate a voltage level of logic 1 in rest position. But 

when they come in contact with the ground plate, the voltage 

associated with them is drained and they indicate a voltage 

level of logic 0. Thus necessary gestures are formed.  

 
Fig 2 : copper plate glove  

 

Table 1: Digital Patterns Formed    

 

 
 

 

IV. HARDWARE COMPONENTS  DESCRIPTION 

Arduino mega 2560  

 Arduino has been used in thousands of different projects and 

applications. The Arduino software is easy-to-use for 

beginners, yet flexible enough    for   advanced users. It runs on 

Mac, Windows, and Linux. Teachers and     students use it to 

build low cost scientific instruments, to prove chemistry and 

physics principles, or to get started with programming and 

robotics. Designers and architects build interactive prototypes, 

musicians and artists use it for installations and to experiment 

with new musical instruments. Makers, of course, use it to build 

many of the projects exhib ited at the Maker Faire, for example. 

Arduino is a key tool to learn new things. Anyone - children, 

hobbyists, artists, programmers - can start tinkering just 

following the step by s tep instructions of a kit, or sharing ideas 

online with other members of the Arduino community.  

 

 
Fig : 3. Arduino Mega 2560 

 

Memory 

The Atmega 2560 has 256 KB of flash memory for storing code 

(of which 8 KB is used for the boot loader), for example code 

for the word “hai” is  10111, “for how are you” 01111, for 

10110 “I want to go outside”, etc..,   8 KB of SRAM and 4 KB 

of EEPROM (which can be read and written with the EEPROM 

lib rary). 

 

Gs m module  

GSM SIM 900A GSM is built with Dual Band GSM SIM900A, 

works on frequencies 900/ 1800 MHz the Modem is coming 

with RS232 interface, which allows you connect PC as well as 

microcontroller with RS232 Chip (MAX232). The baud rate is 

configurable from 9600-115200 through AT command. The 

GSM shield by Arduino is used to send/ receive messages and 

make/receive call just like a mobile phone by using a SIM card 

by a network provider. We can do this by plugging the GSM 

shield into the Arduino board and then plugging in a SIM card 

from an operator that offers GPRS coverage. The shield 

employs the use of a radio modem by SIM Comm. We can 

communicate easily  with the shield using the AT commands.  
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Fig : 4. Gs m sim900a 

 

A GS M Module is basically a GSM Modem (like SIM 900) 

connected to a PCB with different types of output taken from 

the board – say TTL Output (for Arduino, 8051 and other 

microcontrollers) and RS232 Output to interface directly with a 

PC (personal computer). The board will also have pins or 

provisions to attach mic and speaker, to take out +5V or other 

values of power and ground connections. These types of 

provisions vary with different modules. 

 

 
Fig : 5.Interfacing of Gs m with Aruino Mega 2560 

 

Lots of varieties of GSM modem and GSM Modules are 

available in the market to choose from. For our pro ject of 

connecting a gsm modem or module to arduino and hence send 

and receive voice call using arduino – it’s always good to 

choose an arduino compatible GSM Module – that is a GSM 

module with TTL Output provisions. 

 

Lcd display  

LCD (Liquid Crystal Display) screen is an electronic display 

module and find a wide range of applications. A 16x2 LCD 

display is very basic module and is very commonly used in 

various devices and circuits. These modules are preferred 

over seven segments and other mult i segment LEDs. The 

reasons being: LCDs are economical; easily programmable; 

have no limitation of displaying special & even custom 

characters (unlike in seven segments), animat ions and so on.  

 

ISD1740 voice recording and playback module  

This module board is based on ISD1740, which is a single-chip 

single-message record/playback device. Recordings are stored 

into on-chip non-volatile memory, p roviding zero-power 

message storage. With the embedded Flash memory employed, 

data retention up to 100 years and typical 100,000 erase/record 

cycles can be reached. Time for record ing is 8-20 seconds. 

 

 
Fig : 8.ISD1740 

 

V. FLOW CHART 

 

             

VI NEED FOR THE S YS TEM.  

This system is mainly developed to express the true feelings of 

the dumb people enabling them to communicate through 

phones.till now the systems which we have developed for the 

dumb provide  face to face communicat ion using sensors or 

image processing techniquesbut here communication indirectly  

through mobiles is made possible. Suppose a person wants to 

http://www.engineersgarage.com/content/seven-segment-display
http://www.engineersgarage.com/content/led
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/create-custom-characters-LCD-AT89C51
http://www.engineersgarage.com/microcontroller/8051projects/display-custom-animations-LCD-AT89C51


International Journal of Engineering Science  and Computing, October 2016           2523                                                             http://ijesc.org/ 

conevey some message or speak to another person through 

phone he gives his version of speech through the gloves and the 

person other side can able to hear the message. This is possible 

by using voice modem at the side of the dumb person when he 

presses the reqired message from the glove that informat ion 

will be given out through this voice modem so that the other 

person will be able to hear. Therefore long distance 

communicat ion is made possible for the dumb to express their 

feelings and views in a simpler way using a low cost system. 

 

VII SOFTWARE REQUIREMENTS  

ARDUINO SOFTWARE        

The Arduino microcontroller is an easy to use yet powerful 

single board computer that has gained considerable traction in 

the hobby and professional market. The Arduino is open-source, 

which means hardware is reasonably priced and development 

software is free. This guide is for students in ME 2011, or 

students anywhere who are confronting the Arduino for the first 

time. For advanced Arduino users, prowl the web; there are lots 

of resources. The Arduino project was started in Italy to develop 

low cost hardware for   interaction design. An overview is on 

the Wikipedia entry for Arduino. 

 

VIII. CONCLUS ION 

Sign language is one of the useful tools to ease the 

communicat ion between the deaf and mute communit ies and 

normal society. Though sign language can be implemented to 

communicate, the target person must have an idea of the sign 

language which is not possible always. Hence our project 

lowers such barriers this project was meant to be a prototype to 

check the feasibility of recognizing sign language. With this 

project, deaf or dumb communit ies can use the gloves to form 

gestures according to sign language and the gestures will be 

converted to speech. Our main aim mute peoples 

communicated with normal peoples in mobile phones by using 

hand gloves shapes  

 

IX. FUTURE S COPE 

The project that we have chosen is not limited only to this 

application but can also be extended to of greater use if it is 

remodeled using more complex equipment. More sensors can 

be employed to recognize even complex gestures. A handy and 

portable hardware device with built in translating system, 

speakers and a group of body sensors can be assembled on a 

pair of gloves so that deaf and dumb people can communicate 

to a normal person anywhere with less effort.  
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