~Y International Journal for Multidisciplinary Research (IJFMR)

ILJFMR E-ISSN: 2582-2160 e Website: www.ijfmr.com e Email: editor@ijfmr.com

Video Translation Software for Indian
Languages: Bridging Linguistic and Cultural
Gaps

T Srujan Bisneer?, Vicky Raj V2, Abhinav C S, Mohammed Farris?,
Serin V Simpson®

1234YG Student Dept. Of CSE, Presidency University, Bengaluru
®Assistant Professor Dept. Of CSE, Presidency University, Bengaluru

Abstract

This project proposes a computer program for translating English video content into Indian languages with
cultural and religious sensitivity. The software leverages the latest machine translation and deep
learning capabilities to provide accurate and sensitive translations. It has a user-friendly interface, robust
video processing, and multi-language support for Indian languages. The software seeks to foster
inclusive communication and connect cultures. Preliminary tests demonstrate high user interaction and
enhanced accessibility. It has potential applications in education, mass media, and cultural exchange.
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I. INTRODUCTION
1.1 Background and Motivation

i

In the world today, opening up digital content to all languages is more and more crucial, particularly in a
country with as many official languages as India, 22 to be exact, and numerous dialects. Video content is
growing fast, but much of it is out of reach for non-English or non-Hindi audiences. India's language
diversity also involves profound cultural and religious connotations that influence the way content is
interpreted. Conventional video translation tools usually overlook such subtle differences, resulting in
correct translations but inappropriately adapted versions. This makes way for more context-sensitive
translation options.
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1.2 Problem Statement

Video content translation in India is challenged by its vast linguistic and cultural heterogeneity. Current
tools do not have the capability to strike a balance between technical accuracy and cultural and religious
sensitivity. This deficiency is of utmost importance, particularly for emotionally or spiritually significant
content. The research aims at constructing a culturally sensitive, end-to-end translation system. It employs
state-of-the-art machine translation to provide accurate language as well as maintenance of the original
content's tone and context. The aim is to provide translations that are respectful and meaningful in various
Indian communities.

1.3 Objectives

1.

To create simple to use software for translating video content from English to other Indian languages,
keeping in mind the languages spoken by different religious and cultural groups.

2. To apply sophisticated machine translation methods that translate accurately and in context in
different linguistic domains.
3. To make a system that maintains cultural sensitivities and religious nuances while translating, so as
not to dilute the original content.
4. To offer an easy to use and user friendly interface for uploading, translating and viewing video
content including for the non-technically savvy.
5. To accommodate multiple video formats and be compatible with the available videosharing sites and
media systems.
6. To test the solution's effectiveness through extensive user testing and feedback processes.
7. To be part of the wider mission of facilitating cultural awareness and linguistic diversity using
technological advancement.
Il. LITERATURE REVIEW
Reference Summary Gaps
Smith, T., & Johnson, A. Focuses on simplifying legal | Does not fully address how to
jargon to make legal documents | maintain legal accuracy in

more accessible to non-experts.

complex cases.

Jones, A., & Patel, R.

Explores barriers faced by small

Lacks investigation into tech-

businesses in accessing legal | driven, cost-effective access
resources and suggests solutions. | methods.
Brown, M., et al. Presents how Al can automate | Overlooks ethical and bias

the drafting of legal documents.

concerns in Al applications.

Huang, L., & Yang, Z.

Analyzes NLP techniques for

Does not consider latest

extracting legal information | advancements in NLP for better
from text. accuracy.

Koh, H., & Goh, C. Discusses using machine | Doesn't assess the limitations of
learning to automate legal | ML in ensuring accuracy.
drafting.

Yadav, P., & Sharma, K.

Presents an Al-powered system
for delivering legal documents.

Scalability and reliability aspects
are not deeply analyzed.

[JFMR250344303

Volume 7, Issue 3, May-June 2025



https://www.ijfmr.com/

~Y International Journal for Multidisciplinary Research (IJFMR)

(i)

IJFMR

E-ISSN: 2582-2160 e Website: www.ijffmr.com

e Email: editor@ijfmr.com

Garcia, M., & Lee, J.

Examines how Al is improving
access to justice in
underrepresented communities.

Fails to analyze long-term
implications of Al dependency.

Choi, D., & Nguyen, T.

Studies legal chatbots and their
ability to provide preliminary
legal help.

Evaluation of chatbot accuracy
in legal interpretation is missing.

Ahmed, S., & Banerjee, R.

Covers multilingual challenges
in legal document translation
using Al.

Cultural context in multilingual
Al translation is not addressed.

algorithms in Al-processed legal
texts.

O’Connor, F., & Wallace, R. Explores real-time legal | Neglects data privacy concerns
transcription  using  speech | in live transcription.
recognition.

Li, X., & Tanaka, M. Focuses on integrating legal | System  performance  under
databases with Al for better | diverse legal systems not
document retrieval. examined.

Miller, D., & Chen, W. Analyzes bias detection | Does not propose concrete

solutions to reduce bhias.

Wilson, G., et al.

Presents comparative review of
rule-based vs ML-based legal
tools.

Hybrid approaches are not
thoroughly explored.

Park, S., & Kumar, N.

Discusses case prediction using
legal Al models.

Accuracy and fairness in high-
stakes predictions are
underexplored.

Alvarez, J., & Petrova, D.

Evaluates how open legal data
sets are used in training Al
systems.

Data quality and completeness
are not critically assessed.

Singh, R., & Das, A.

Investigates the role  of
explainable Al (XAI) in legal
tech.

User comprehension and trust
issues in XAl need more focus.

Taylor, B., & Hassan, M.

Looks at automation in contract
analysis and review.

Edge cases and exceptions in
contract law are not fully
handled.

IHl. METHODOLOGY
3.1 Research Approach

This study used a mixed-method strategy that integrated technical development with user-centric design
principles. The research methodology involved aspects of design science research, where the
development of a technical artifact (the translation software) was informed by iterative testing and
refinement through user feedback and performance measures.
The research process consisted of these main stages:
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1. Requirements Analysis: Technical and user requirements identification through literature review and
consultation with stakeholders.

2. Design and Development: Core functionality design and implementation.

3. Testing and Evaluation: Technical testing and user-based testing of the system.

4. Refinement: Iterative refinement based on evaluation results.

Across these stages, technical operation as well as cultural awareness were taken into account such that

the system achieved the dual goals of translation quality and cultural fit.

3.2 Data Collection

Its development and testing were done on multiple datasets:

1. Video Dataset: A collection of videos showing different genres of content, linguistic characteristics
and cultural environments was collected.

2. Audio Variation Dataset: To make the audio processing strong, videos with diversified audio
characteristics like different accents, intonations and speech patterns were incorporated.

3. Religious and Cultural Reference Dataset: A special-purpose dataset comprising words, phrases
and concepts with certain religious or cultural overtones was established to test the system's handling
of culturally sensitive content.

4. User Feedback Data: Throughout the development and testing phase, qualitative and quantitative
feedback were collected from users of different linguistic and cultural backgrounds.

3.3 System Architecture

The video translation system was designed with a modular architecture involving several integrated

components:

r N
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3.3.1 Audio Extraction Module
This module was tasked to stream audio from videos based on audio extraction technologies made using
the moviepy.editor,VideoFileClip library. The module is expected to preserve audio integrity and quality
which is very important in ensuring precise speech recognition in the following processes.

3.3.2 Speech Recognition Module

The speech recognition unit used Automatic Speech Recognition (ASR) technologies via the speech
recognition package to convert analyzed audio into text. To maintain accuracy the system used pre trained
ASR models with selective tuning to recognize English speech patterns typical in target content types.
3.3.3 Text Processing and Language Detection

This module applied language detection algorithms to verify the source language of transcribed text and
ready it for translation. Particular care was taken in the identification and treatment of the religious terms
and the culturally important expressions..
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3.3.4 Translation Engine

The central translation capability was built with the google trans library and augmented with the custom
adaptations for dealing with the cultural and religious vocabulary. The translation engine supported several
Indian languages and was constructed to maintain meaning and context across language barriers

3.3.5 Text-to-Speech Synthesis

The gTTS (Google Text to Speech) library was used to transform translated text into speech within the
target language again. The module provided customization features to modify speech patterns, intonations
and pacing so that it could be altered to fit the cultural environment of the target language.

3.3.6 Video Synchronization

This module was tasked with merging translated audio into the original video material, so that visual
components and translated audio or subtitles are properly synchronized.

3.3.7 User Interface

A web interface based on Flask was created to give users an easy way of accessing the translation feature.
The interface featured upload of video, selection of language, preview of translation and download of
output.

3.4 Testing and Evaluation

The evaluation of the system followed a multi-faceted approach:

3.4.1 Technical Evaluation

The system's technical performance was measured with respect to the standard machine translation and

speech processing metrics:

e Translation Accuracy : Measured using BLEU scores and human evaluations

e Audio Quality : Evaluated based on the signal to noise ratio and clarity measurements

e Synchronization Precision: Assessed by measuring the visual and audio alignment over time

e Efficiency of Processing: Monitored through time to the completion statistics for various video
durations and types.

3.4.2 Cultural Sensitivity Evaluation

A dedicated evaluation system was designed to examine the system's performance on culturally sensitive

material:

e Cultural Term Accuracy: Rated by native speakers well known with the languages and the cultural
background.

e Religious Terminology Preservation: Tested by domain experts in religious studies

e Contextual Appropriateness: Examined via comparative source and the translated content analysis.

3.4.3 User Experience Evaluation

The usability and user satisfaction factors were tested using:

e User Satisfaction Surveys: Structured questionnaires to assess ease of use and perceived value

e Task Completion Analysis: Determination of users capacity to perform important tasks
independently

e Preference Testing: Comparative testing with other translation solutions available

IV.SYSTEM DESIGN AND IMPLEMENTATION
4.1 System Overview
The video translation application software was intended as an integrated solution that leverages several
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technologies to achieve end to end video content translation smoothly. The architecture of the system is
modular-based and there are component-level updates and extensions without needing complete system
redefinition.

4.2 Software Requirements

The project needed a special set of libraries and technologies:

e Operating System: Windows 7/8/10.

e Programming Language: Python 3.6+

e Web Framework: Flask.

Libraries:

moviepy for video operations.

speech recognition for speech to text operation.

googletrans for text translation.

gtts for text to speech functionality

pandas for data operations.

librosa for audio processing

Development Environment: VSCode

e Deployment Platform: Xampp Server

e Database: MySQL for user details and session management

4.3 System Architecture Details

O O O O O O e

Audia Speach N
Extraction Recognition
Text
Normalization
~ I
Transiation Langunge
Engine Detector
Speach
Synthesis

4.3.1 Frontend Architecture

The fronted was done through the utilization of HTML, CSS and JavaScript with Bootstrap used for
responsiveness. Major components involved:

e Home Page (index.html): Front page with the system description and navigation links

e Upload Interface: Video upload form with the format checks

e Language Selection: Interface for selecting target translation language

e Preview Panel: Space for showing transcription and the translation output
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e Download Section: Links for accessing and downloading the processed material
e Feedback Mechanism: Forms for users to give feedback on translation quality
4.3.2 Backend Architecture
The backend was organized under the Flask framework with the below elements:
1. Flask Routes:
e Root route ("/") to serve the home interface
e Upload route ("/upload") for handling file submissions
e Processing routes for executing the translation pipeline
e Download routes for delivering final translations
2. Core Processing Modules:
e FileHandler: Handling uploaded files and checking formats
e AudioExtractor: Extracting audio from video content
e Transcriber: Speech to text
e Translator: Translating text between languages
e SpeechGenerator: Building audio from translated speech
e VideoComposer: Assembling translations over original video
3. Database Structure:
e User table for account management
e Videos table for monitoring uploaded material
e Translations table for retaining processing outcomes
e Feedback table for retrieving user judgments
4.4 Data Flow Architecture
The data flow of the system has a sequential processing structure:
User uploads video via web interface
System checks file format and saves the video
Audio extraction module isolates the soundtrack
Speech recognition translates audio into English text
Cultural context analyzer picks out sensitive words
Translation engine translates text into target language
Text-to-speech module creates audio in target language
Video composer joins original video with translated audio
. Finished translation is made accessible for user download
This pipeline is controlled through a queuing system that maximizes the use of resources and keeps users
informed of the status during processing.
4.5 Algorithm Details
The core algorithm for the video translation process was implemented as follows:
def process_video(video_file, target_language):
# Step 1: Extract audio from video
audio_file = extract_audio(video_file)
# Step 2: Transcribe audio to text
transcribed_text = transcribe_audio(audio_file)
# Step 3: Analyze for

© o N DR
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analyzed_text=

cultural_context_analysis(transcribed_text)

# Step 4: Translate text to target language

translated _text = translate_text(analyzed_text

, target_language)

# Step 5: Generate speech from translated text

translated_audio =

text_to_speech(translated_text, target_language)

# Step 6: Synchronize translated audio with original video

final_video = synchronize_video_audio(video _file, translated_audio)

# Step 7: Return processed video and text

return final_video, translated_text
Each function in this pipeline was implemented with specific optimizations for the Indian language context
which including specialized handling for religious terminology and cultural references.

V. RESULTS AND DISCUSSIONS

5.1 System Performance

The video translation system was evaluated across multiple dimensions to assess its technical performance
and user experience.

5.1.1 Translation Accuracy

Translation accuracy was measured using both automated metrics and human evaluation:

Translation Accuracy Comparison
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These findings point to solid performance in key language pairs with slightly improved outcomes for Hindi
translations. This is probably because more training data is available for English Hindi translation than in
other language pairs.

5.1.2 Processing Efficiency

Processing times were measured for different video lengths to assess system efficiency:
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While these processing times are okay for the offline translation and they highlight the need for
optimization before real time translation capabilities can be achieved.

5.1.3 Cultural Sensitivity Assessment

Expert evaluators rated the system's handling of culturally sensitive content on a scale of 1-5:

Aspect Average Rating

Religious Term Accuracy 4.0

Cultural Context Preservation 3.8

Idiomatic Expression Translation||3.5

These ratings suggest that while the system performs reasonably well in handling cultural policies and
there remains room for improvement particularly in the translation of idiomatic expressions.

5.2 User Experience Evaluation

User experience was evaluated through surveys and task completion analysis with 50 participants
representing diverse cultural and religional backgrounds:

5.2.1 User Satisfaction

Aspect Average Rating (1-5)
Ease of Use 4.3
Interface Clarity  ||4.5

Translation Quality (3.9

Overall Satisfaction||4.1
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These ratings indicate generally positive user reception with particularly strong scores for interface design
and usability. The somewhat lower score for translation quality reflects the inherent challenges of machine
translation especially for culturally nuanced content.

5.2.2 Task Completion Analysis

Task Completion Analysis
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The high completion rates across all tasks suggest that the interface design successfully supports user
interactions with minimal friction.

5.3 Comparison with Existing Methods
The system was compared with existing translation approaches to assess relative performance:

Aspect Proposed System|[Manual Translation|General Translation Software
Translation Accuracy|Medium-High High Medium

Cultural Sensitivity |[High High Low

Processing Time Medium Very Long Short

Cost Efficiency High Low Medium

Scalability High Low High

This contrast brings out the balanced nature of the proposed system, which provides meaningful reductions
in processing time and cost-effectiveness relative to manual translation with higher cultural sensitivity
than generic-purpose translation software.

5.4 Challenges and Limitations

Some challenges and limitations were noticed while testing and developing the system:

1.

Languages Support: Although the system is made to support major Indian languages supporting less
common languages is still difficult due to insufficient training data.

Speech Recognition Accuracy: The transcription module sometimes struggled with accented English
that might have caused errors before translation.

Cultural Sensitivity: While cultural terminology is given technical treatment, a few phrases that had
context-based usage were difficult to translate truthfully.

Processing Resources: System computational loads can restrict usage for those who have lower-
capability equipment.

Synchronization Precision: In certain cases, i.e., in fast-paced material, there was much trouble
achieving video and translated-audio exactness.
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VI.CONCLUSION AND FUTURE WORK
6.1 Conclusion
The important contributions of this work are:

1.

A top to bottom system architecture that integrates speech recognition, machine translation and speech
synthesis into one video processing pipeline.

New methods of handling culturally and religiously sensitive material during translation to maintain
cultural context and respect cultural sensitivities.

A user-friendly interface that makes translation technology accessible to non-technical users, allowing
them to translate video content with minimal resistance.

Empirical verification of the system performance on a variety of Indian languages to show its
effectiveness to cross linguistic barriers.

6.2 Future Work
Though the present system is a major advancement some areas with potential directions for future
development and research have been outlined:

O N GO~ LDdPE

Wider Language Coverage

Real-time Translation Features
Improved Cultural Context Analysis
Multimodal Integration

User Customization

Mobile Platform Support

Community Contribution Framework
Integration with Educational Platforms
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