ﬂ"ﬂ

ISSN(O): 2319-8753
B , ,t .n ISSN(P): 2347-6710

Scwnce | Engmeermg | Technology
TR W T

International Journal of Innovative Research in Science
Engineering and Technology (IJIRSET)

(A Monthly, Peer Reviewed, Refereed, Scholarly Indexed, Open Access Journal)

Impact Factor: 8.699 Volume 14, Issue 4, April 2025

@ www.ijirset.com ijirset@gmail.com & +91-9940572462 (O +9163819 07438



= . <
ﬂ:\"‘ﬂg International Journal of Innovative Research of
[FII;XJ 3§ Science, Engineering and Technology (IJIRSET)

Impact
Factor

8.699

|www.ijirset.com |A Monthly, Peer Reviewed & Refereed Journal| e-ISSN: 2319-8753| p-ISSN: 2347-6710|
Volume 14, Issue 4, April 2025
|DOI: 10.15680/1JIRSET.2025.1404121|

Indian Language Translator
(Sanskrit to Hindi)

Ashwini Gharde, Pratham Mane, Sudhanshu Prasad, Yash Gupta, Shubham Lagade
Researcher, Department of Computer Engineering, K.C. College of Engineering, Thane, Maharashtra, India
Researcher, Department of Computer Engineering, K.C. College of Engineering, Thane, Maharashtra, India
Researcher, Department of Computer Engineering, K.C. College of Engineering, Thane, Maharashtra, India
Researcher, Department of Computer Engineering, K.C. College of Engineering, Thane, Maharashtra, India
Researcher, Department of Computer Engineering, K.C. College of Engineering, Thane, Maharashtra, India

ABSTRACT: This paper introduces a deep learning-powered Sanskrit-to-Hindi language translator using sequence-to-
sequence  (Seq2Seq) models and attention. The  system also incorporates speech-to-text as well  as text-to-
speech capabilities to improve user  accessibility. The  model was  fine-tuned  using custom  tokenizers
and parallel corpora of texts in Sanskrit and Hindi. Experimental results showcase competitive translation accuracy and
fluency, as verified using standard evaluation methods. The project showcases the promise of neural machine
translation for low-resource language pairs under morphological complexity and syntactic divergence challenges.

KEYWORDS: Sanskrit to Hindi translation, deep learning, sequence-to-sequence model, speech recognition, text-to-
speech.

L. INTRODUCTION

Sanskrit is, is of great cultural and educational importance; however, it is challenging to process using contemporary
computational techniques because of its complex morphology and absence of digital resources. Hindi, being a
prominent Indian language, is lexically and syntactically similar to Sanskrit, and therefore translation between the two
languages is a useful application of machine learning algorithms.

The main aim of this project is to facilitate the translation of Sanskrit to Hindi through the application of neural
machine translation (NMT) methods. The system utilizes:

e Seq2Seq models with attention for context-sensitive translation.

e Speech-to-text translation to enable Sanskrit input via speech.

e  Text-to-speech synthesis to pronounce the Hindi translations.

The system's new chatbot interface provides context-aware assistance in addition to translation, enabling natural
language questioning of Sanskrit grammar, cultural reference clarification in translations, and language learning
assistance. The combination of such traditional machine translation with conversational Al improves the interactivity
and informativeness of the user interface.

II. LITERATURE SURVEY

Neural machine translation has revolutionized language translation using Seq2Seq models and attention as the
standard [2],[4],[7]. Attempts so far in Sanskrit to Hindi translation are rule-based systems [10], [12], [13] and
statistical [9] methods, but they are not as versatile as NMT. Transformer architectures enhanced long-range
dependency management.Multilingual models like M2M100 and mBART provided low-resource language
functionality.
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Hybrid approaches that combined linguistic rules with NMT [2],[4],[7] addressed morphological challenges.
These are further supplemented by our effort of fine-tuning pre-trained models (English-Hindi with mBART and
Sanskrit-English with M2M100) and incorporating speech functionality.

Recent studies have proven the feasibility of integrating conversational agents with translation models. Botpress and
Rasa are some current frameworks for customizable dialog management support and open-source frameworks,
respectively. For Indian language adoption, integrated chatbots effectively for learning Hindi but no effort has been
made on Sanskrit-specific solution. We make a contribution by creating a hybrid system wherein the chatbot:

Translates user translation requests
Provides definitions of Sanskrit words
Includes usage examples.

Talks to translation backend via API

1. METHODOLOGY

3.1 System Architecture

The pipeline includes:

Speech-to-Text: Google's Speech Recognition API converts Sanskrit speech into text.

Transcription: Sanskrit — English: M2M100 model trained on specially prepared Sanskrit-English corpus.
English to Hindi: Indian languages adapted mBART model.

Text-to-Speech: Hindi is provided by Google's gTTS.

3.2 Model Training

Dataset: There are 50,000 parallel sentences of ancient Sanskrit and Hindi from ancient texts like Vedas, Upanishads
and their contemporary translations wherever available.

Tokenization: Special sub word tokenizers for Sanskrit for handling compound words.

Training: Enhanced with NVIDIA GPUs and Adam optimizer (learning rate=3e-5, batch size=32).

3.3 Attention Mechanism
The encoder-decoder architecture utilizes multi-head attention to dynamically translate Hindi words to Sanskrit words,
adjusting for syntactic reordering.

3.4 Chatbot Integration
The chatbot functionality (chatbot.html) was developed with:
Architecture:
e  Botpress cloud-hosted instance
Webchat v2.3 interface embedded through iframe
Flexible dialogue pathways for translation assistance
Natural language translation for translation requests
Contextual support combined with Sanskrit grammar Dynamically integrated with translation API
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The sentence §df: qdwai RIS can be broken down as follows
. : - This means “the sun® and is in the nominative case (subject of the sentence).
+ Q&I - This means *in the eastern* and is in the locative case, indicating location.
« f3ff1 - This means "direction” and is also in the locative case, complementing JdI.
« 3R - This means "rises” and is the third-person singular form of the verb “to rise*
©@G+ 9.

So, the sentence translates to: "The sun rises in the eastern direction.”
Is there anything else you'd like me to explain or translate?

Yesterday

ATaH w4 R

The sentence AT 4= 3fRT can be broken down as follows:
. - This means "God" or “the Lord" and is in the nominative case (subject of
the sentence)
- This means "everywhere® and indicates the omnipresence of the subject.
« 3f&¥ - This means "is" and is the third-person singular form of the verb *to be* (3f)
in the present tense.

So, the sentence translates to: "God is everywhere.”
Is there anything else you'd like me to explain or translate?

| - N ENG 13:51
=’ Q Search E. mn H 4 a w q w E L ey > O 05-04-2025

4.1 Evaluation Criteria
BLEU Score: 32.5 (12 points ahead of rule-based baselines).
Human Evaluation: 85% of the translations were scored as “fluent” by human evaluators.

4.2 Main Results
Accuracy of speech recognition for Sanskrit was 78%
Two-stage translation (Sanskrit —» English —» Hindi) preserved semantic meaning better than translation.

4.3 Challenges
Limited Sanskrit digitized content. Dialectical forms of Hindi.

4.4 Chatbot Assessment
The chatbot was able to answer 78% of the Sanskrit-related questions itself most failures occurred with ambiguous
poetic verses the clients had preferred the explanatory responses to raw translations.

V. CONCLUSION

This project demonstrates that pairing the preservation of ancient languages with the most current Al technology has
the potential to produce tools both theoretically valid and practical. Continuing on to build, we hope to transform the
system from being a translation tool to a comprehensive platform for Indian language research, cultural preservation,
and digital humanities scholarship.

Public release of our models and codebase will enable increased inter-cooperation between linguists, historians, and Al
researchers in pursuing this worthwhile work. Future releases will focus on usability by non-technical users without
compromising on the accuracy that is needed for scholarly use.

Ultimately, our belief is that these types of systems are capable of strongly increasing interest in Sanskrit and other

ancient languages among younger audiences, as well as being immensely useful resources for scholars and life-long
learners everywhere.
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The proposed system demonstrates the potential of NMT to translate Sanskrit-Hindi and other Indian languages. Future
encompasses:

Impact
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8.699

Expanding the parallel corpus.
Using end-to-end transformer models.
With user input for iterative refinement.

The inclusion of the chatbot functionality has elevated the system from a simple translator to a conversational language
assistant. Future operations will:

Improve the chatbot's Sanskrit knowledge base
Add voice interaction functionality
Apply user adaptation for personalized learning
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