
137 | P a g e  

 

International Journal of Innovative Research in Engineering 
Volume 3, Issue 6 (November-December 2022), PP: 137-139. 
www.theijire.com                                ISSN No: 2582-8746 

 

Speech to Sign Language Convertor & Vice Versa  
 

 

 

  

Khushi Sahu1, Kirti Mishra2, Mridul Rai3  
1,2,3 Computer Science and Engineering, Institute of Technology and Management, Gorakhpur, Uttar Pradesh, India. 
 

How to cite this paper: 
Khushi Sahu1, Kirti Mishra2, Mridul Rai3. “Speech to 
Sign Language Convertor & Vice Versa ”, 
 IJIRE-V3I06-137-139. 

 

 
Copyright © 2022 by author(s) and5th Dimension  

Research Publication. 
This work is licensed under the Creative Commons 
Attribution International License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/ 

 

Abstract:  Taking into account the complications faced by pupils of speech and hearing 

impaired, we would like to present a tool that connects the gap in communication and 

facilitate better interaction. In situations where a spoken person is untrained with sign 

language, the need is unavoidable for a sign language interpreter in order to setup an 

interchange of expounding. We propose a system that allows two-way conversation between 

deaf people and people with other voices. In this paper, we present an efficient prototype in 

two stages. In the early stages, sign language gestures are fed into the system in real time 

using the device's computer vision capabilities. These gestures are then recognized using our 

Deep Neural Network while the fine-tuned hand detection with edge detection algorithm 

interprets it as text as well as audio. The second stage is to convert the audio to text and 

optionally display the relevant hand gestures for the same .The system can recognize more 

than 300 sign words in Indian Sign Language. 

Key Word: Concurrent Neural Networks, Natural Language Processing, Machine Learning, 

Sign Language Converter, Computer Vision. 
 

I. INTRODUCTION 

Sign language is the primary mode of communication for speech impaired people. It empowers them communicate 

with gestures that convey your thoughts join the conversation. Many researchers possibility of major language challenges 

suggested the aforementioned community of people lack of access to information communication lead gaps to the 

uncompromising situation of such people in society to put the numbers in context. The 2011 census India has 134 million 

people with disabilities employable age group 15-59 years old 99 years old 739 millions were non-workers or part-time 

workers this is that just 261 of the working-age population. In the country adopted people with hearing impairments face many 

challenges trouble at work 31 of people feel treated differently because of hearing loss or hearing loss tinnitus while 33 of deaf 

people avoid social contact the situation because they find it difficult to communicate 68 percentage of people with hearing 

loss who feel isolated at work as a result unable to communicate. 

Indian Sign Language is used by deaf and hard of hearing people to communicate by showing sign language on 

different parts of the body. All over the world because there are different communities of deaf people, the languages of these 

communities are different. The sign language used in America is American Sign Language (ASL); British Sign Language 

(BSL) is used in the UK. Indian Sign Language (ISL) is used in India to express thoughts and communicate with each other 

Indian Sign Language (ISL) uses manual communication and body language (non-manual communication) to convey thoughts, 

ideas, or feelings. ISL characters can be broadly categorized into three classes: single-handed, double-handed, and non-manual. 

One-handed and two-handed signatures, also known as manual signatures, use the hands of the signer. Make a sign to convey 

information. Non-manual signs are created by changing posture and facial expressions. This system is designed to assist the 

deaf Indians to interact with others by translating English texts into sign language. This project is based on speech/audio-to-

sign and sign-to-speech conversion using video technology. Speech-to-text conversion includes small, medium and large 

lexical conversion. Such systems process or accept speech and then convert it into respective texts. The goal of this system is 

to design an independent communication system for the deaf. Sign language is used all over the world to fill communication 

gaps for deaf and speech impaired people who mainly rely on sign language for their daily communication. There is no 

efficient model to convert to lack of adequate and effective audiovisual support for oral communication. Although considerable 

progress has already been made in computer recognition of sign languages from other countries, very limited work has been 

done on the computerization of the ISL. Previous research in this area has focused on American sign language (ASL) or British 

Sign Language, but few systems have been developed for Indian Sign Language. In contrast to the current systems, which are 

only able to convert words directly into Indian Sign Language, our inventive system aims to convert sentences into Indian Sign 

Language grammar and effectively display it to the user. 

 

II.TECHNOLOGY USED 

Machine Learning: Despite the rapid advancements, humans and machines continue to differ in intelligence. Machines, on 

the other hand are unable to analyze information and make decisions based on that analysis. Robotizing assignments has 

created excessive interests in the inline innovation held where a few plans and operations can be given over to machines. 

Machines have recently been developed with artificial intelligence to have the same level of intelligence as human brains. The 
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introduction of the first neural network model in 1943 marked the beginning of artistic intelligence. In National Innovation 

Performance data analysis, where the effects of government policies and decisions are still unclear, machine learning has 

recently been implemented. Clustering, correlation analysis, a Bayesian neural network, and breakdown for decomposing 

innovation output prediction are all components of the proposed machine learning strategy. Benchmarking national innovation 

programs has improved with this method. 

A machine is expected to learn whenever there is a change in the structure, program, or data; this is based on the input 

or response to the external environment, which improves its expected result. Because machines can learn on their own when 

given the right data, they can solve a specific problem. Machine learning can be considered part of artificial intelligence. The 

creation of an algorithm that will enable a computer to learn is all that is involved in machine learning. This is based on the 

algorithm's input and desired outcome. Some of the methods used in machine learning will change how humans approach a 

task. Concerning the methods and approaches for machine learning, a number of programmers and mathematicians have 

devised solutions. 

Pattern recognition, natural language processing, cognitive computing, image processing, knowledge representation, 

traffic classification, cognitive radio and intrusion detection, optical networks, and other areas are currently the focus of 

machine learning research. Due to the signal and feedback fed into the learning system, most machine learning problems and 

tasks fall into three broad categories. 

In order to guarantee the safe operation and production of machinery, machine fault diagnosis has grown in 

importance with the manufacturing industry's rapid expansion. As a result, numerous approaches have been investigated and 

developed over the past few years, with intelligent algorithms advancing at a particularly rapid rate. In the past five years, a lot 

of research has been done on convolutional neural networks (CNNs), which are typical examples of intelligent diagnostic 

models. A lot of this research has been published in academic journals and conference proceedings. However, these studies 

have not been the subject of a systematic review that provides a roadmap for future research. This work attempts to 

comprehensively review and summarize the development of Convolutional Network based Fault Diagnosis (CNFD) 

approaches in order to fill this void. A typical CNFD framework typically consists of the following steps: data collection, 

model construction, feature learning, and decision making. As a result, the structure of this paper follows this stream. First, the 

process of collecting data is described, and several well-known datasets are discussed. The basic theory of the basic CNN and 

its variants is then developed. From that point forward, the utilizations of CNFD are evaluated concerning three standard 

bearings, for example characterization, expectation and move determination. In conclusion, the characteristics of the current 

development, obstacles to be overcome, and trends for the future are highlighted with prospects and conclusions. Last but not 

least, it is anticipated that this work will help researchers in this field and motivate them to conduct additional research. 

 

Open CV: An Intel-developed Application Peripheral Interface (API) known as Open CV (Open Source Computer Vision 

Library) can be utilized in numerous computer vision and image processing applications. Open CV was first developed as an 

Intel Research project in 1999 to advance CPU-intensive applications as part of a series of projects that also included real-time 

ray tracing and 3D display walls. The Open CV library is a collection of C/C++ functions, algorithms, and a few classes that 

implement some computer vision and image processing algorithms. Interfaces for Python, Ruby, Mat lab, and other languages 

are currently being worked on. Open CV was developed with a strong emphasis on real-time applications and computational 

efficiency in mind. Open CV is compatible with multi core processors and is written in optimized C. We need Intel's Integrated 

Primitives (IPP) libraries, which contain low-level optimized routines in numerous algorithmic areas, if further automatic 

optimisation on Intel architecture is required. If that library is installed, Open CV uses the appropriate IPP library at runtime 

automatically. Open CV has over 500 functions that cover a wide range of vision fields, such as user interface, camera 

calibration, stereo vision, security, factory product inspection, medical imaging, and robotics. 

Open CV offers a collection of computer vision and image processing applications. With MMX technology, the 

functions are particularly effective and are optimized for Intel architecture processors. The Open CV Library is a method for 

forming an open-source vision community that will make better use of the latest opportunities to use computer vision in the 

expanding PC and mobile platforms. The open library comes with complete C source code and a platform-independent 

interface. 

Both Picture handling and PC vision can be machine vision where, PC or a machine, gets a matrix of numbers from 

camera or circle with no inherent example acknowledgment, or programmed control of concentration. A number grid is all a 

computer "sees."Any given number in that grid has a lot of noise in it, so it doesn't tell us much on its own. 

 

III.OBJECTIVES 

The primary goal of this project is:- 

 To convert sign language into text and voice, the he framework makes it easier for those who have trouble speaking to 

communicate with others through sign language. 

 It results in the removal of the intermediary, who typically serves as a translator. 

 It would have a user-friendly interface by producing speech or text in response to a sign gesture input. 

 To offer deaf individuals services and information in Indian sign language. 

 To create a project that is expandable and can record the entire ISL vocabulary using both manual and non-manual signs. 
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IV. PROPOSED SYSTEM 

 
 

 
                                Fig [1] Speech/Text to ISL                                                                     Fig [2] Sign Language to Speech/Text 

 

V.LITERATURE REVIEW 

There is significantly less research done on sign language, particularly Indian Sign Language. India is also known as a 

multilingual nation because each state has its own regional language. It's also important to remember that every state has its 

own sign language. Since India was once a colony of the British Empire, the sign languages of the two countries share many 

similarities. The formation of phrases that facilitate translation by providing the appropriate ASL grammar phrases is the 

primary concern associated with the switch from spoken English to sign language. This section describes the survey that was 

conducted to determine the issues that people who are deaf or hard of hearing confront. The study's findings about several 

suggested and available remedies are also examined, along with any downsides. A few developers have attempted to solve the 

problem faced by deaf person by developing text to audio converter and sign language converter but our study of the existing 

solutions revealed that none of them provide a complete solution to the problem. While one application takes input as text and 

produces audio as output, another simply shows the corresponding sign for the entered text. All the capabilities necessary for a 

conversation are not integrated into a single application. Moreover, most of the existing solution of this problem  uses 

American Sign Language which is not followed by Indian deaf and impaired people. 

 

VI.CONCLUSION 

This project was intended to tackle the language challenge about a significant number of India's population 

communication The prototype is specially designed for voice impairment and succeeded in showing a solution to bridge the 

communication gap. The prototype is recognizable to convert 320 words into hand gestures with 100% accuracy. It can also 

split sentences and display appropriate hand gestures for a set of keywords in the text. 

 

References 
[1]. “Speech to Indian Sign Language Translator,” © 2021 The authors and IOS Press, doi:10.3233/APC210172, Hemang Monga, Jatin 

Bhutani, Muskan Ahuja, Nikita Maida and Himangi Pande 

[2]. “Two-Way Sign Language Converter for Speech-Impaired,” ISSN: 2278-0181 IJERTV9IS0203 Published by : www.ijert.org Vol. 9 Issue 

02, February-2020, Ankita Shinde, Raveena Dandona 

[3]. “Speech To Sign Language Translator For Hearing Impaired”  Turkish Journal of Computer and Mathematics Education Vol.12 No.10 

(2021), Ezhumalai P,  Raj Kumar M, Rahul A S, Vimalanathan V, Yuvaraj A 

[4]. “Conversation of Sign Language to Speech with Human Gestures”  2nd International Symposium on Big Data and Cloud Computing 

(ISBCC’15)Rajaganapathy. S, Aravind. B, Keerthana. B, Sivagami. M 

[5]. An Integrated Two Way ISL (Indian Sign Language) Translation System - A New Approach, M.Suresh Anand and A. Kumaresan 

[6]. Adithya, V., Vinod, P. R., Gopalakrishnan, U. (2013). “Artificial neural network-based method for Indian sign language recognition”. 

 


