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ABSTRACT

In the field of computational linguistics, addressing machine translation (MT) challenges for low-resource
languages remains crucial, as these languages often lack extensive data compared to high resource
languages. General large language models (LLMs), such as GPT-4 and Llama, primarily trained on
monolingual corpora, face significant challenges in translating low-resource languages, often resulting in
subpar translation quality. This study introduces Language-Specific Fine-Tuning with Low-rank adaptation
(LSFTL), a method that enhances translation for low-resource languages by optimizing the multi-head
attention and feed-forward networks of Transformer layers through low-rank matrix adaptation. LSFTL
preserves the majority of the model parameters while selectively fine-tuning key components, thereby
maintaining stability and enhancing translation quality. Experiments on non-English centered low-resource
Asian languages demonstrated that LSFTL improved COMET scores by 1-3 points compared to specialized
multilingual machine translation models. Additionally, LSFTL’s parameter-efficient approach allows
smaller models to achieve performance comparable to their larger counterparts, highlighting its significance
in making machine translation systems more accessible and effective for low-resource languages.

Keywords: - Machine translation, low-resource languages, large language models, parameter- efficient fine-

tuning, LoRA.
1. INTRODUCTION

The Indian government places significant reliance on the distribution of notices as a primary means of
conveying vital and pertinent information to the masses. This method has proven to be a robust and dependable
way to establish a direct connection with a large and diverse population, ensuring that every citizen can remain
informed about the government’s ongoing activities and developments. However, a notable challenge arises in
this process— the government often employs the language that is predominantly spoken within a particular state.
While this choice effectively reaches the majority of the population, it leaves a significant portion of the
minority population struggling to grasp the content of these notices. The linguistic diversity of India is one of its
defining characteristics, with numerous regional languages spoken across the nation. Consequently, a substantial
portion of the populace may not be fluent or familiar with the language chosen for official notices in their
respective regions. This language barrier can be a substantial impediment to the government’s objective of
ensuring that all citizens, regardless of their linguistic background, can access critical information. To address
this challenge, a systematic solution is imperative. The government should develop and implement a robust
system capable of seamlessly translating and converting local languages into various Indian languages. By doing
so, these notices can be made accessible to the minority population, transcending linguistic boundaries and
enabling everyone to comprehend and engage with the government’s communications effectively. Such a
system would not only promote inclusivity and equal access to information but also uphold the principles of
democracy by ensuring that every citizen can actively participate in the governance process. It would reflect the
government’s commitment to fostering unity in diversity and strengthen its relationship with all segments of
society, reinforcing the bonds of a vibrant and pluralistic nation. In essence, the development of a
comprehensive language conversion system is a vital step towards creating a more connected, informed, and
equitable society in India.
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2. LITERATURE REVIEW

Literature review related to exiting system/methodology
The Machine Translation System using Open NMT has been designed specifically to facilitate learning in native
Indian languages by translating English into 22 different Indian languages. However, the system’s effectiveness
is limited when faced with complex English sentences, as it has primarily been trained on simple query phrases
found in the dataset. [1] The paper explores the application of DNN networks and the Word2vec tool in
multilingual language translation. Machine translation faces several limitations, including problems associated
with a restricted vocabulary, data sparsity, and the preservation of the history of vector values. [2] The proposed
system utilizes a combination of RBMT(Rule-based Machine Translation) and SMT (Statistical Machine
Translation) techniques to leverage the advantages of each approach for English to Marathi translation. Open
NLP (Open Natural Language Processing) is employed to construct the hybrid machine translation model,
which effectively integrates RBMT and SMT. [3]

Sr. Title of Paper Review Analysis/Limitations
No.
[1] Real Time Machine Translation | The Machine Translation | The system has been
System for English to Indian language | System finds how to | developed only for English
translate English Language | to Indian languages. The
into model is not able to
22 Indian Languages to | translate the complicated
help learning in native | English sentences due to
languages using | simple query phrases in
OpenNMT. [1] the dataset.
[2] Machine Translation using Deep | The paper discusses the | The challenges associated
Learning: use of DNN net- works in | with machine translation
An Overview translation of multilingual | are insufficient
language along with the | vocabulary, data sparsity,
use of Word2vec tool.[2] and maintaining a history
of vector values. The use
of RNNs is very
complicated for large
datasets which require a
high
GPU.
[3] Hybrid machine translation for | The system proposed uses | Vuforia is a popular

English to Marathi: A research
evaluation in Machine Translation:
(Hybrid translator)

the combination of RBMT
and SMT to utilize the
advantage of each machine
translation

technique for English to
Marathi Translation. Open
NLP is used for
constructing a  hybrid
machine translation

model [3]

freemium platform where
using  Vuforia  Object
Scanner, we can scan and
create object targets. The
recognition process can be
implemented using the
database (local or cloud
storage).

3. METHODOLOGY

Users upload images or PDFs to the website, where the text is extracted and processed. Extracted text is
structured into sentences, then segmented into word arrays. These arrays are fed into a language model (LLM)
for translation, with the model leveraging training data. Predicted translations are reconstituted into sentences
and displayed to users. This process enhances accessibility and comprehension of Marathi government
documents, fostering citizen engagement and alleviating complexities. It combines Optical Character
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Recognition (OCR)for text extraction, LLM for translation, and user-friendly web interfaces for effective
information delivery.
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Figure: System Diagram.
Input The input to the system is the source text to be translated. This text can be in any language, but it is
typically preprocessed to clean it up and normalize it.
Text Extraction The text extraction module extracts the text to be translated from the input. This may involve
breaking up the input into sentences, identifying the source language, and detecting any special characters or
formatting.
Preprocessing The preprocessing module performs a variety of tasks on the extracted text, such as tokenizing
the text, removing stop words, and normalizing the case.
Pretrained Model The pretrained model is a neural network that has been trained on a large corpus of parallel
text. The model is used to generate translations of the preprocessed text.
Finetuning The finetuning module is used to fine-tune the pretrained model on a specific domain or task. This
can be done by providing the model with additional training data or by adjusting the model’s hyperparameters.
Evaluation The evaluation module is used to evaluate the performance of the MT system on a held- out test set.
This helps to ensure that the system is producing high-quality translations.
Output The output of the MT system is the translated text in the target language. This text can be used in a
variety of applications, such as translation websites, machine translation APIs, and multilingual software.

4. CONCLUSIONS

In conclusion, The project “Translation of Government Notices in Indian Languages using LLM” provides an
effective solution to overcome the linguistic barriers that citizens often face in accessing government
information. By combining OCR-based text extraction, fine-tuned Large Language Models, and a user-
friendly web interface, the system ensures that official notices are translated into clear, understandable, and
inclusive formats. This approach not only enhances citizen— government communication but also empowers
minority communities who may not be proficient in the regional language, thereby fostering transparency,
inclusivity, and democratic participation. While the current implementation focuses on Marathi, the
framework can be scaled to support multiple Indian languages, making it a powerful tool for nationwide
deployment. In essence, the project demonstrates the practical potential of Al-driven language technologies in
solving real- world socio-technical challenges, ultimately contributing to a more connected, informed, and
equitable society.
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