
Abstract
In response to the urgent need for inclusive communication, our ambitious project spear-

heads the development of a groundbreaking Machine Learning-based Voice to Sign Lan-

guage Translation system. This initiative aims to revolutionize inclusivity across various

sectors such as education, healthcare, customer service, and social interactions. Starting

with the curation of diverse datasets, the project utilizes state-of-the-art programming

languages and frameworks to facilitate real-time translation from spoken language into

sign language, ensuring dynamic and responsive communication.

The project envisions the creation of a robust and user-friendly application that deliv-

ers accurate real-time Speech to Sign Language Translation, fostering natural and fluid

conversations for the Deaf and Hard of Hearing community. Prioritizing practicality and

accessibility, the project focuses on developing a user-friendly application tailored for

real-world usage. Through an intuitive UI design supported by widgets, the application

ensures that sign language translations are prominently displayed, offering a clear and

intuitive platform for users to engage in effective communication.

Embracing a user-centric approach, the project anticipates global impact by providing

support for multiple sign languages, thereby catering to diverse audiences and maximiz-

ing accessibility. Dedicated to a scalable and cost-effective implementation, the project

aims to make the technology widely accessible and adaptable to an expanding user base,

thus addressing communication barriers in a world that values inclusivity and accessibility.
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Chapter 1

Introduction

Reducing barriers to communication for the Deaf and Hard of Hearing communities is

crucial in a world where accessibility and inclusivity are highly valued. As a result, we

started a large-scale project to create a voice-to-sign language translation system using

machine learning. The major goal of this project is to make it possible for spoken language

to be translated into sign language in real-time, promoting inclusive and fluid interactions

across several fields. In order to support later stages of the project, such as the train-

ing of machine learning models like the sequence-to-sequence model and neural machine

translation, a variety of datasets are first combined. The proposed applications have the

potential to completely transform accessibility and inclusivity in important areas such as

social interactions, customer service, healthcare, and education.

Our project places a high priority on user-friendly integration, making use of Python and

additional tools to enable real-time translation of voice to sign language. This involves

converting voice input to text, processing it with neural machine translation and the

sequence-to-sequence model for precise interpretation, matching detected words with pre-

determined sign language motions, and ensuring dynamic and responsive communication.

The creation of a strong application that can quickly and accurately translate spoken

words into sign language motions is one of the expected results, since it will promote

discussions that flow naturally. We develop a user-friendly programme with a minimalist

UI that offers sign language translations in an intuitive manner, all while keeping the user

in mind. The project’s global perspective is also demonstrated by its support for multiple

sign languages, which maximises accessibility and caters to a diverse range of audiences.
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1.1 Motivation

1. Foundation of Understanding, Empathy, and Inclusivity: Communication

is central to these ideals, yet not evenly distributed.

2. Barriers for Sign Language Users: Deaf and Hard of Hearing communities face

obstacles in everyday interactions due to the dominance of spoken language.

3. Marginalization: Long-standing marginalization hinders access to information,

self- expression, and meaningful conversations for these communities.

4. Unwavering Commitment: Our project is driven by an unwavering commitment

to bridge the communication gap and empower Deaf and Hard of Hearing individ-

uals.

5. Real-Time Conversations: Urgent need for effective communication fuels our

focus on real-time conversations through our mobile application.

6. Issues with Current Solutions: Existing sign language translation solutions lack

accuracy and real-time capabilities, leading to misinterpretations and hindering fluid

conversations.

7. Revolutionizing Communication: The mobile application aims to revolution-

ize global communication with Deaf and Hard of Hearing individuals, prioritizing

inclusivity and accessibility.

8. Inclusivity and Accessibility at the Forefront: Our mission centers around

breaking down barriers, ensuring inclusivity, and prioritizing accessibility in com-

munication technology.

In summary, our project is motivated by the imperative to address communication chal-

lenges faced by the Deaf and Hard of Hearing communities, striving for a world where

everyone can engage in natural, meaningful conversations.

Dept.of CSE, S.I.T.,Tumakuru-03 2
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1.2 Objective of the project

1. Real-Time Speech to accurate Hand Sign production:: Develop a system

that accurately translates spoken language into sign language gestures to facilitate

effective communication for the deaf and enable real-time conversion of spoken words

to sign language to support natural and fluid conversations.

2. App for Real-World Use: Create a user-friendly application designed for real-

world usage, ensuring practicality and accessibility in everyday scenarios.

3. Minimalist UI Design Showing Hand Signs: Minimalist user interface (UI)

and other features that prominently displays hand signs to provide a clear and

intuitive way for users to see the sign language translations.

4. Multiple Languages: Include support for various spoken languages to cater to a

global audience and enhance accessibility.

1.3 Organisation of the report

There will be five chapters in this project report, beginning with an introduction and

concluding with a summary and conclusions. Every other chapter will have a clear title

that reflects the information within. The content of a chapter can be presented dis-

cretely and with appropriate emphasis by breaking it up into sections, subsections, and

sub subsections. The project report may be separated into two or more sections, each

with a suitable title, when the work consists of two or more independently conducted

investigations. Nonetheless, the chapter numbers will remain consistent throughout. A

comprehensive introduction to this project is provided in Chapter 1. A thorough assess-

ment of the literature is provided in Chapter 2. Chapter 3 provides an overview of high

level design, low level design, and software development methods along with implemen-

tation details. Results snapshots, testing, and analysis details are included in Chapter 4.

The references consulted for this project are included in the bibliography. Lastly, code

snippets are found in the appendices followed by self assessment of project.

Dept.of CSE, S.I.T.,Tumakuru-03 3



Chapter 2

Literature Survey

This chapter includes a detailed literature survey of voice-to-sign language translation by

various authors and publishers. By meticulously examining the existing body of work,

we aim to gain valuable insights into the advancements, challenges, and gaps within this

critical domain. This comprehensive review serves as the foundation for our project,

guiding the development of a novel solution that addresses the identified limitations while

contributing to the broader discourse on enhancing communication accessibility for the

hearing-impaired.

As observed from the previous works, there is a need for enhancements to be done in the

field of helping hearing-impaired people. Many innovations have been done in converting

sign language into text or audio. Among the few that have sought out, there seems to be

a gap in accuracy, accessibility, effectiveness and adaptability. We intend to bridge the

gap through this project by designing a mobile application. The application will be user-

friendly to enable easy navigation and effective communication.
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Sl.

No.

Authors Publisher Year Outcomes Limitations

1 Anju Ya-

dav, Rahul

Saxena,

Bhavna

Saini,

Vivek K

Verma,

Vibhav

Srivastava

IEEE 2021 The goal of the

proposed web appli-

cation is to create

an automation or

translating mecha-

nism that includes a

parser element that

transforms incoming

speech data or English

text into a grammar

representation of

phrase structure.

This representation is

then used by another

module that contains

the grammatical

structure of Indian

Sign Language.

The project is cur-

rently implemented

on a finite dataset

stored in a folder/per-

sonal system. There

are certain storage

constraints to which

the project is lim-

ited. Word inflections

are not available

in Indian sign lan-

guage; instead, words

must be transformed

into their root form

through stemming

and lemmatization.
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Sl.

No.

Authors Publisher Year Outcomes Limitations

2 Pankaj

Sonawane,

Karan

Shah,

Parth

Patel,

Shikhar

Shah, Jay

Shah

IEEE 2021 The authors proposed

an end- to-end human

interface framework

that uses the Mi-

crosoft Xbox Kinect

360s depth sensing

and motion capturing

abilities to capture

motion data for all

the different ISL

gestures and then use

Unity3D to set up all

the animations and

then finally bundle

all into an Android

application.

It was observed that

many signs were

incomplete for their

corresponding phrases

and context. Another

concern was regarding

the pace of the signs.

More than 2700 dy-

namic gestures in ISL

to train.

3 Nayana J,

Suparna

Bhat,

Rekha R

Nair, Tina

Babu

IEEE 2022 The authors proposed

a project where the

spoken message is con-

verted into signs. This

system receives voice

as inputs, converts the

soundtrack into a text,

and displays the key

symbols used in In-

dian language using

well before graphics or

GIFs.

The validated accu-

racy was not up to

the mark. The project

can be applied only to

.mp4 files as feature

extraction is easier for

such files.
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Sl.

No.

Authors Publisher Year Outcomes Limitations

4 B.D.Patel,

H.B.Patel,

M. A.

Khanvilkar,

N.R. Patel

T. Akilan

IEEE 2020 This work proposes

a model and an ini-

tial implementation

of a robust system,

which converts En-

glish Speech into

Indian Sign Language

(ES2ISL) animations.

The system’s main

goal is to improve

communication be-

tween Indians with

hearing impairments

and other individ-

uals. It makes use

of and combines

the semantics of a

pre-established sign

language database,

Google Cloud Speech

Recognition API, and

Natural Language

Processing (NLP).

According to the test-

ing findings, the sug-

gested system has a

77 percent average ac-

curacy. There is no

custom speech recog-

nition in adaptation.
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Sl.

No.

Authors Publisher Year Outcomes Limitations

5 M. M.

Reda,

N.G. Mo-

hammed

and R.

A. Abdel

Azeem

Abul

Seoud

IEEE 2018 The SVBiComm sys-

tem described in the

paper enables the deaf

to receive a gesture

that represents the

word spoken by the

blind, while the blind

can hear voices saying

words indicated by

the “deaf/dumb.”

Text is translated

into animated word

movements using a

language knowledge

base. Next, TTS

API is used to gen-

erate the appropriate

sounds. Using STT,

the voice from blind

is translated into the

appropriate text.

The system’s effec-

tiveness is influenced

by the complexity of

sign language vocab-

ulary and the vari-

ability in how indi-

viduals express them-

selves. The system is

not adaptable to the

unique needs of differ-

ent users.
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Sl.

No.

Authors Publisher Year Outcomes Limitations

6 Peiyan

Wang,

Ning Yin,

K.Sujatha

IEEE 2022 This paper proposes

an idea to build

a database based

on Chinese com-

mon sign language

and collect audio

through computer

microphones. After

that, this method

uses the Chinese

word segmentation

method of HanLP to

segment words, and

the obtained phrases

are processed and

matched with the

database. After ob-

taining the database

output, the videos are

sorted and spliced by

matching the original

phrase list. Even-

tually, the stitched

video will be played

on the web.

While the experi-

mental results claim

a 90 percent accu-

racy rate, the actual

performance might

vary depending on

the complexity of

the spoken content,

variations in accents,

and the diversity of

signs in Chinese com-

mon sign language.

The method has a

delay in converting

and displaying sign

language videos, it

is not suitable for

dynamic, real-time

conversations.
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Chapter 3

Design and Implementation Details

3.1 Software Development Methodology

Using machine learning models, “SignBridge” entails creating a speech-to-sign Flutter

application involving an organized process that starts with carefully obtaining require-

ments, comprehending user needs in their whole, and defining the project’s parameters.

A comprehensive research and planning phase follows, exploring current speech-to-sign

systems and sequencing models, with an emphasis on efficiently architecting the Flutter

frontend and the backend seq2seq model. Before designing the architectural architecture

of the seq2seq model, which includes speech recognition and sign language generation

components, the user interface (UI) of the Flutter app is designed, supported by wire-

frames and mockups. Additionally, a seq2seq model for the production of sign language

is incorporated.

Feedback loops to iteratively improve the UI/UX and model performance have been paired

with rigorous testing processes, such as unit and integration testing, to guarantee the app’s

dependability and functioning. Following platform-specific rules has been a necessity dur-

ing the deployment process, which includes taking into account accessibility features and

localization to improve user accessibility. Throughout the development lifecycle, meticu-

lous documentation, clear communication, and flexibility are essential for the successful

realization and advancement of SignBridge.

10
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3.2 Software Requirements

3.2.1 Functional Requirements

Voice input processing: The system accepts voice input from users in multiple lan-

guages.

Text input processing: The system accepts text input from users in English.

Multiple language support: The system supports sign language generation for multiple

spoken languages.

User Interface Customization: The application provides options for users to switch

between dark and light modes according to their preference. This feature enhances user

experience by allowing them to personalize the interface based on their visual preferences

and lighting conditions.

3.2.2 Non Functional Requirements

Performance:

• Response Time: The application should respond promptly to user inputs, with

minimal delay in processing speech recognition and sign language generation.

• Resource Efficiency: Efficient utilization of system resources such as memory and

network bandwidth to optimize performance and minimize resource consumption.

Usability:

• Accessibility: The application should be accessible to users with disabilities, com-

plying with accessibility standards.

• User Interface Design: Intuitive and user-friendly UI design, ensuring ease of

navigation and interaction for users of all proficiency levels.

Reliability:

• Data Integrity: Ensuring the accuracy and consistency of data throughout the

speech recognition and sign language generation processes.

Dept.of CSE, S.I.T.,Tumakuru-03 11
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Maintainability:

• Modularity: Designing the application in a modular fashion, with well-defined

components that can be easily maintained, extended, or replaced.

• Code Quality: Adherence to coding standards, best practices, and design patterns

to ensure readability, maintainability, and extensibility of the codebase over time.

Interoperability:

• API Compatibility: Ensuring compatibility with third-party APIs or services

used for speech recognition, sign language generation, or other functionalities.

• Platform Compatibility: Ensuring compatibility with various platforms and de-

vices, including desktop, mobile, and web browsers, to maximize reach and usability.

3.3 High Level Design

Figure 3.1: High Level Design

At a high level, the system design encompasses modules for voice input processing, lan-

guage translation, gloss generation, FSW string conversion, Ham notation generation,

dictionary lookup, and pose construction. The voice input module supports multiple lan-

guages and feeds into the translation module, which converts it into English text. The

gloss generation module utilizes a sequence-to-sequence model to derive gloss from the

Dept.of CSE, S.I.T.,Tumakuru-03 12
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English text. Concurrently, the FSW string is generated from the gloss using neural ma-

chine translation techniques. Ham notations are then produced from the FSW string and

displayed to the user. Additionally, the gloss facilitates dictionary lookup on sign video

datasets, aiding in the construction of poses. These poses, along with the Ham notations,

form the final output, completing the high-level design aimed at translating voice input

into sign language gestures with support for multiple languages.

3.4 Low Level Design

Figure 3.2: Low Level Design

The low-level design comprises three key parts: text to gloss conversion, gloss to sign

conversion, and gloss to pose construction. Firstly, in the text to gloss conversion, the

system employs a sequence-to-sequence model trained with datasets to generate gloss

from the English text obtained through language translation. Secondly, in the gloss to

sign language gesture conversion, the generated gloss is utilized for dictionary lookup

on sign video datasets, mapping each gloss to its corresponding sign language gesture.

Lastly, in the gloss to pose construction, the gloss is processed to derive a FSW string

using neural machine translation techniques. This FSW string is then transformed into

Ham notations, which are displayed as poses to the user. This low-level design ensures

the systematic transformation of textual input into sign language gestures and poses, fa-

cilitating effective communication for users across diverse linguistic backgrounds.

Dept.of CSE, S.I.T.,Tumakuru-03 13
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3.4.1 UML, Use Case & Sequence Diagrams

Use Case Diagram

Figure 3.3: Use Case Diagram

A use case diagram describe an interaction between a user with frontend and app with

backend. A use case diagram displays the relationship between actors and use cases. The

two main components of a use case diagram are use cases and actors.

This diagram depicts user interaction with app and its components and app’s internal

dependency with 3rd party components like translator and speech recognition.

Dept.of CSE, S.I.T.,Tumakuru-03 14
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Sequence Diagram

Figure 3.4: Sequence Diagram

The sequence diagram depicts a process initiated by user voice input, which accommodates

multiple languages. This input is translated into English text using a translator package,

subsequently transformed into gloss through a sequence-to-sequence model. From this

gloss, a Finger-Spelled Word (FSW) string is generated using neural machine translation

techniques. Simultaneously, the gloss facilitates dictionary lookup on sign video datasets,

aiding in the construction of poses.

These poses are then displayed, along with the converted Ham notations derived from

the FSW string. This comprehensive process ensures the translation of voice input into

sign language gestures, facilitating effective communication with support for multiple lan-

guages.

Dept.of CSE, S.I.T.,Tumakuru-03 15
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UML Diagram

Figure 3.5: UML Diagram

This diagram depicts a taking voice input that converts speech to text, processes the text

using natural language processing models (seq2seq and NMT), searches for matches in a

dataset, and displays relevant images as search results. If no match is found, it splits the

input word into letters, for finger spelling.

Here’s a breakdown of the components:

1. User: The user provides voice input to the system.

2. Input Parser:

• Converts audio to text data: This component converts the user’s voice input

into text data.

• Data Array: It stores the converted text data in an array format.

3. Processing Unit:

• Process the message using seq2seq model and NMT: This component processes

the text message using a sequence-to-sequence (seq2seq) model and a Neural

Machine Translation (NMT) model.

• Searching input: It searches the input within a dataset.

Dept.of CSE, S.I.T.,Tumakuru-03 16
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4. Dataset: This is the data repository where the system looks for matches.

5. If word/letter is found: If a match is found in the dataset, it proceeds to display

the corresponding images.

6. Display search images: This component displays the search results, likely in the

form of images.

7. Word not found: If no match is found in the dataset, this branch is taken.

8. Word split into letters: In case of no match, the system breaks down the input word

into individual letters.

3.5 Implementation

Backend server API development:

• Utilized Flask or Django framework in Python to develop a backend server API.

• Exposed endpoints specifically for handling text and gloss.

• Responsibilities of these endpoints include gloss generation, FSW string conversion,

Ham notation generation, dictionary lookup, and pose construction.

Gloss Generation and Language Processing:

• Implemented gloss generation using sequence-to-sequence models and neural ma-

chine translation.

• Utilized TensorFlow and PyTorch libraries for efficient gloss generation from the

provided text data.

Integration with Flutter App:

• Established seamless communication between the backend API and the Flutter app

using HTTP requests.

• The Flutter app handles user interactions and display the translated sign language

gestures and poses received from the backend API.

Dept.of CSE, S.I.T.,Tumakuru-03 17
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User Interface and Interaction:

• Designed a user-friendly interface in the Flutter app to facilitate user interactions,

such as voice input and viewing translated sign language gestures.

• Intuitive navigation and clear presentation of translated content to enhance user

experience.

Real-Time Translation and Multiple Language Support:

• Real-time translation of voice input into sign language gestures with support for

multiple spoken languages.

• Implemented facilities for sign language production and language translation to

accommodate users with varying linguistic backgrounds.

Error Handling and Reliability:

• Implemented robust error handling mechanisms in both the backend API and Flut-

ter app to handle unexpected scenarios gracefully.

• Meaningful error messages to users to assist them in troubleshooting issues effec-

tively.

Deployment:

• Deployed the backend API on Hugging face to accommodate varying user loads and

ensure high availability.

This comprehensive approach ensures the development of a reliable backend server API

integrated seamlessly with a Flutter app, enabling real-time translation of voice input

into sign language gestures with support for multiple languages.

Dept.of CSE, S.I.T.,Tumakuru-03 18
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3.5.1 Tools and Technologies

Python: Python is a versatile programming language that can be used for implementing

the machine learning models and the overall system.

PyTorch and Mxnet: These are powerful libraries for designing, training, and deploy-

ing deep learning models.

Flask: Flask is Python-based web frameworks that can be used to create a web-based

interface for user interaction.

Flutter: Flutter is an open-source UI software development toolkit created by Google.

It is used to build natively compiled applications for mobile, web, and desktop from a

single codebase. Flutter allows developers to create high-performance, visually appealing

applications with a consistent user experience across different platforms.

Dart: Dart is the programming language used to build Flutter applications. It is an

open-source, class-based, object-oriented language with C-style syntax. Dart is designed

to be fast, flexible, and suitable for a wide range of applications, from simple scripts to

complex, large-scale systems.

VS Code: VS Code is a popular code editor developed by Microsoft. It can serve as

the primary integrated development environment (IDE) for writing and debugging the

project’s code.

Github: GitHub can be used for version control and collaboration. It allows the team

to work together on the project from anywhere.

Hugging Face: Hugging Face provides a platform for building, training, and deploying

state-of-the-art machine learning models, particularly transformer models for natural lan-

guage processing tasks.
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3.5.2 Flowchart

Figure 3.6: Flow Chart
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The process initiates by accepting voice input from users, accommodating multiple lan-

guages. This input undergoes language translation to English and subsequent conversion

into text through a translator package. The English text is then utilized to generate

gloss via a sequence-to-sequence model, trained with datasets. From this gloss, a Finger-

Spelled Word (FSW) string is derived using neural machine translation techniques. The

FSW string is further transformed into Ham notations, which are then displayed. Ad-

ditionally, the gloss facilitates dictionary lookup on sign video datasets, aiding in the

construction of poses. Finally, these poses are presented, thus completing the process of

translating voice input into sign language gestures, with support for multiple languages.

3.5.3 Flow of the project

1. Take voice input from the user, supporting multiple languages.

2. Translate the voice input into English text using a translator package.

3. Convert the English text into gloss using a sequence-to-sequence model trained with

datasets.

4. Generate FSW string from the gloss using neural machine translation.

5. Convert the FSW string into Ham notations.

6. Display the Ham notations.

7. Perform dictionary lookup using the generated gloss on sign video datasets.

8. Construct the pose based on the dictionary lookup.

9. Display the pose.
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3.5.4 Level 0 Contextual Diagram

The Level 0 Contextual Diagram illustrates the system’s subdivision into -sub-systems

(processes) each managing data flows to or from external agents, collectively delivering

the system’s functionality. It identifies internal data stores necessary for system operation

and depicts data flow between system components.

The process will be done by the intermediate translator node, finally requested data will

be delivered to the requesting node. It represents the overall process in a simple and

short procedure. Here there are only two nodes source which are used to transmit the

data packet to the respective node and destination which are being used to receive the

packet and gain the required data.

Figure 3.7: Level 0 Contextual Diagram
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3.5.5 Level 1 Contextual Diagram

Figure 3.8: Level 1 Contextual Diagram

The level 1 Contextual Diagram, send text to Text 2 Gloss to receive gloss from the server

then use the same gloss with Gloss 2 Sign to receive HamNo string which can be visualized

as a image and also with Gloss 2 Pose to receive concatenated visualization for the gloss

through poses.
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Chapter 4

Results
1. Real-Time Speech to accurate Hand Sign production:

• Achieved a high level of accuracy in translating spoken language to sign lan-

guage gestures.

• Seamless and fluid communication for the deaf, promoting effective interaction

in real-time conversations.

• System adapts to various accents and speech patterns for comprehensive lan-

guage coverage.

2. App for Real-World Use:

• Developed a user-friendly application interface that is intuitive and easy to

navigate.

• App’s practicality in diverse everyday scenarios, fostering inclusivity in com-

munication.

• Implemented features that enhance user experience and make the app a reliable

tool for day-to-day interactions.

3. Minimalist UI Design Showing Hand Signs:

• Created a minimalist UI that prioritizes clarity and simplicity in displaying

hand signs.

• Integrated widgets and features that complement the overall user experience

without overwhelming the interface.

• The UI design enhances user understanding of sign language translations, pro-

moting effective communication.
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4. Multiple Language Support:

• Implemented robust support for various spoken languages to cater to a diverse

user base.

• Accurate translation of spoken words into sign language gestures for each sup-

ported language.

• Flexibility to choose and switch between different spoken languages based on

user’s preferences or communication needs.

4.1 Results Walkthrough

Figure 4.1: Home Screen Snapshot
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Figure 4.2: Language Change Option snapshot
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Figure 4.3: Result Snapshot
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Figure 4.4: Result Snapshot for Kannada
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4.2 Testing

i Unit Testing

Unit testing for the ML-Driven Voice to Sign Language Translation system involves

testing individual components to ensure their proper functionality and behavior.

Here are some examples of unit tests:

• Voice Input Processing: Ensure accurate recognition of voice input in mul-

tiple languages.

• Text Input Processing: Verify correct interpretation and processing of text

input in English.

• Multiple Language Support: Verify that translations from sign language

to several spoken languages are generated accurately.

• User Interface Customization: To make sure the display is working prop-

erly, try flipping between the light and dark modes.

ii Integration Testing

Integration testing ensures that all components of the system function correctly

when integrated together. Here’s an outline of integration testing procedures:

• Third-Party Service Integration: Test integration with third-party services

like speech recognition and translation API to ensure seamless operation and

data exchange.

• Processing and Sign Language Generation: To guarantee accurate trans-

lation, verify the integration of the sign language generation modules and voice

input processing modules.
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4.2.1 Test Cases

1. Voice Input Processing and Text Output:

Unit to test: Integration between voice input processing and text output.

Expected output: Accurate conversion of voice input into text.

Pass or Fail: Pass

2. Multiple Language Support

Unit to test: Integration between language recognition and sign language genera-

tion.

Expected output: Accurate generation of sign language translations for various

spoken languages.

Pass or Fail: Pass

4.3 Analysis

1. Text to Sign Language Translation:

• The model achieved a training perplexity of approximately 15.8, indicating

reasonable performance in predicting sign language from text.

• However, the validation perplexity of around 49 suggests potential overfitting

or lack of generalization to unseen data.

• Despite adjustments in learning rate, the model did not show significant im-

provement over time, indicating possible convergence issues.

2. Text to Gloss Translation:

• While no validation score is provided, it’s estimated that the model achieves

an approximate accuracy of 60% in translating text to gloss.

• The absence of a formal validation process may introduce uncertainty regarding

the model’s performance on unseen data.
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3. Text to Pose Translation:

• This algorithmic model lacks validation scores or formal evaluation metrics.

• The absence of validation metrics makes it challenging to assess the model’s

performance and reliability in predicting poses from text input.
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Chapter 5

Conclusion

5.1 Drawback

Resource Intensiveness: Expanding language support and improving translation ac-

curacy may require significant computational resources and ongoing maintenance, poten-

tially posing challenges in terms of infrastructure scalability and cost-effectiveness.

Technical Limitations: Despite continuous refinement, machine learning algorithms

and models may still encounter limitations in accurately capturing the nuances and com-

plexities of sign language, leading to occasional errors or misinterpretations in translation.

Dependency on Internet Connectivity: While efforts to enable local functionality are

commendable, reliance on internet connectivity for certain features like accessing updated

models or cloud-based services may persist, limiting the system’s usability in areas with

poor connectivity or during network outages.

Complexity of Integration: Incorporating advanced features such as avatar-based sign

display or compatibility with wearable technology may introduce complexities in devel-

opment, integration, and user adoption, potentially requiring additional resources and

expertise.

Privacy and Data Concerns: As the system relies on processing voice input and po-

tentially storing or transmitting data for translation purposes, there may be privacy and

data security concerns. Ensuring proper data handling practices, securing user informa-

tion, and adhering to relevant privacy regulations would be crucial to maintain user trust

and protect sensitive information.
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5.2 Scope for future work

Expansion of Language Support: The project can be expanded to support additional

spoken languages and sign languages, catering to a broader and more diverse user base

worldwide.

Improvement of Translation Accuracy: Continuous refinement of machine learning

algorithms and models can enhance the accuracy and fluency of sign language translation,

ensuring more precise and natural communication.

Integration of Advanced Features: Incorporating features such as displaying sign

using Avatars, enabling the system to function locally, without relying on internet con-

nectivity etc.

Accessibility Enhancements: Further accessibility enhancements, such as compatibil-

ity with assistive devices and compatibility with wearable technology, can empower users

with greater independence and accessibility in various environments.

Collaboration with Sign Language Communities: Collaboration with sign language

experts, educators, and members of the Deaf and Hard of Hearing community can pro-

vide valuable insights and feedback for improving the system’s usability, accuracy, and

relevance.

Deployment in Specific Domains: Tailoring the system for specific domains such

as education, healthcare, customer service, and emergency response can address unique

communication challenges and provide targeted solutions for those sectors.

Research and Development: Continued research and development in the field of sign

language translation, including exploration of novel techniques, datasets, and applica-

tions, can drive innovation and push the boundaries of what is possible in sign language

communication technology.

Global Adoption and Impact: Promoting the adoption of the system on a global

scale through partnerships, advocacy efforts, and community engagement initiatives can

maximize its impact and reach, ensuring that it benefits individuals and communities

worldwide.
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5.3 Conclusion

Impact on Accessibility: The Voice to Sign Language Translation system addresses

critical communication barriers faced by the Deaf and Hard of Hearing community, sig-

nificantly enhancing accessibility in various aspects of daily life.

Technological Innovation: Leveraging cutting-edge technologies such as sequence-

to-sequence models, neural machine translation, and sign video datasets showcases the

project’s commitment to technological innovation and advancement.

User-Centric Design: The user-friendly interface of the Flutter app, coupled with

seamless integration with the backend server API, demonstrates a user-centric approach

aimed at enhancing the user experience and ensuring ease of use for all users.

Global Reach: With support for multiple spoken languages and sign languages, the

system has the potential for global impact, catering to diverse linguistic backgrounds and

fostering inclusivity on a global scale.

In conclusion, the development of the Voice to Sign Language Translation system repre-

sents a significant step forward in enhancing accessibility and inclusivity for the Deaf and

Hard of Hearing community. By leveraging advanced technologies such as sequence-to-

sequence models, neural machine translation, and sign video datasets, the system aims to

bridge communication gaps and facilitate natural and fluid conversations in sign language.

The integration of a backend server API with a Flutter app enables seamless real-time

translation of voice input into sign language gestures, with support for multiple spoken

languages, thereby catering to a diverse user base. Through meticulous design, implemen-

tation, and testing, the project strives to deliver a robust and user-friendly solution that

empowers users to engage in effective communication across various domains, including

education, healthcare, customer service, and social interactions.

Overall, the project embodies a commitment to accessibility, inclusivity, and technological

innovation, underscoring the importance of leveraging Machine learning for positive social

impact.
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