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Abstract— In today’s digital age, the need for access to legal guidance is paramount, especially in a jurisdiction
like India where legal complexities can often confuse the public This paper addresses a common issue of law
addresses insufficient awareness among the public and proposes a solution as ""JurisTech: Spreading Legal
Awareness'', based on The platform is made for giving legal help using simple words that everyone can
understand.

The problem there is due to a lack of complete understanding of Indian law among individuals, leading to legal
difficulties and potential injustices. This knowledge gap exacerbates social inequalities and prevents mass justice
get a chance.

The solution provided, JurisTech, uses Al technology to Offer an interface that's easy for users to navigate such
as a conversation with a legal professional Users can enter their legal queries in plain English in, and the
platform offers tailored advice based on Indian law. By breaking down legal jargon and jargon, JurisTech helps
people understand their rights and duties more clearly.

The main conclusion drawn from this effort is the effectiveness of Al-driven solutions in democratizing access
to legal information. By harnessing technology, we can increase legal awareness among the masses, thus creating
a more just and fair society. Additionally, JurisTech’s success highlights the potential of AI to transform legal
services andHelp them become more involved in the legal process.

Keywords— Artificial Intelligence, Next.js, Go, Text summarization, Text Analysis,Legal Guidance, Model
FineTuneing , Generative Al

I. INTRODUCTION

Acknowledging the important point that the legal environment in India is often complex and difficult for individuals
to navigate, leading to many legal challenges and injustices, this paper presents "JurisTech: Spreading Legal
Awareness."” comes, an A-based solution aimed at solving Indian challenges law and democratization of legal
knowledge and Natural Language Processing (NLP)[3][1] technology Growing interest in using these advances to
solve social challenges "JurisTech™ works in this context, providing a user interface similar to ChatGPT, where users
can inserting questions or questions in basic English, and our Al model based on India law Analyzes the question of
providing tailored legal advice The important research of this paper is to present a new way of discovering legal
knowledge, [2]where "JurisTech" stands out by providing the core of the Indian legal system Giving people the tools
they need to make smart choices Previous research has highlighted the critical need for increasing legal literacy among
Indians , and has highlighted lack of Providing access to resources related to the law and widespread legal confusion
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as major barriers to access and access to justice. While delving into "JurisTech™ and its implications, this paper aims
to provide a comprehensive overview of its mechanism, impact, future directions, and ultimately pave the way for an
informed and equitable legal system in India.

Related Work:

A considerable amount of research has focused on training large language models in the legal field, with many studies
relying heavily on comprehensive datasets primarily from the legal systems of the US and the UK. Some models, such
as InLegalBERT and its variations, have specifically been trained on datasets from the Indian legal system. These
datasets often come from robust Indian legal repositories like Indian Kanoon, which boasts a vast collection of
documents, totaling around 22.7 million texts spanning an impressive 84GB. These documents cover the period from
1950 to 2019, providing a rich historical context for Al training.

However, despite the extensive nature of these datasets, there are certain challenges. Indian legal terminology, with its
unique jargon, can make understanding court cases difficult. Additionally, older court cases that were manually
transcribed during the digitization process may contain inconsistencies and anomalies.

In this research, we propose strategies to overcome these challenges, making the wealth of data in the Indian legal
system more accessible for training large language models and thereby contributing to the advancement of Al in the
legal domain. By addressing these challenges, we aim to utilize the depth and breadth of this extensive legal dataset
more effectively.

Il. ARCHITECTURAL DIAGRAM

stoye the argswer for future

User Interface Application Layer Database layer

Figure A: Architectural Diagram
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I1l. METHODOLOGY
1. DATA PREPARATION

In this paper, [1]the approach aimed to mimic the analytical process used by legal professionals when analyzing
court cases or documents. Critical elements such as headnotes, case citations, legal issues, applicable laws, and
opinions were identified and utilized as a framework for effectively summarizing legal documents.

[2]Initially, a dataset consisting of 150 prompts inspired by the Constitution of India was manually compiled. Over
time, this dataset was expanded to include 933 prompts in a specific input-output format, leveraging OLLAMA to
guide the efforts.

To ensure a granular analysis, the Indian Constitution was divided into manageable sections while preserving
contextual relevance. Top-rated large language models (LLMs) were utilized to generate input-output pairs, with a
particular focus on articles like 12, 14, 15, 19, and 21. Landmark cases related to these articles were also integrated
into the training data, with approximately 50 court cases selected and 3,300 prompts generated for fine-tuning LLMs
such as Llamaz2.

For the summarization of articles, highly-rated LLMs including GPT-3.5 turbo, Claude, and OLLAMA were
employed. The majority of the data (40%) was sourced from GPT-3.5 turbo, with 40% from OLLAMA and the
remaining 20% from Claude.

Subsequently, the data generation process was automated, utilizing the most proficient LLMs available to produce
synthetic data. After careful summarization, legal documents were prompted to provide responses in the specified
instruction, input, and output format.

A diverse set of 400 tasks applicable across all court cases was curated, ensuring detailed and comprehensible
instructions. These instructions were meticulously explained to enhance overall clarity.

Finally, the dataset was structured into a formatted structure encompassing instructions, case details, and summaries.
Upon successful collection of the datasets, this instruction set was utilized to fine-tune the foundational large language
model.

2. Model Training
The system of exceptional-tuning an Al version entails using mission-precise labeled data to noticeably enhance the
model's performance within a specific domain[4]. To achieve this intention within the prison area, the electricity of the
open-supply Ollama-7B-instruct changed into harnessed, a formidable model that has proven promising performance
in this area.
Originating from a robust education background, the olllama-2b version was educated on an outstanding quantity of 2
billion tokens drawn from the Refined Web corpus, similarly enriched by means of curated datasets. This complete
corpus provides the version with a various and rich linguistic surroundings, laying a strong foundation for subsequent
area-unique first-class-tuning.
To beautify the performance and optimization of the pleasant-tuning method, the modern QLORA (Quantized Lottery
Ticket Hypothesis) configuration changed into adopted. This particular method utilizes a four-bit quantization
approach, significantly lowering GPU utilization without compromising the version's performance and competencies.
Throughout iterative experiments, the NVIDIA 1650Ti, a excessive-overall performance GPU handy through Google
Colab Pro, changed into utilized to meet the computational needs of large-scale version schooling.
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In addition to focusing on the OLLAMA-2B-instruct version, concurrent schooling turned into conducted on the these
days unveiled Llama2 version. This simultaneous training approach enabled a detailed assessment of the inference
outcomes produced by both models, presenting a holistic view in their effectiveness inside the criminal domain.
Hyperparameter tuning turned into approached methodically and iteratively, experimenting with step by step large
dataset sizes across successive iterations. This approach ensured a thorough exam of the impact of different
hyperparameters on the version's overall performance.

3. LORA Fine-tuning
Refining large pre-trained models presents significant computational hurdles, typically requiring adjustments to
millions of parameters. While this conventional fine-tuning method is successful[9][8], it necessitates substantial
computational power and time, creating a bottleneck for customizing these models for particular tasks. LoRA offers
an innovative approach to address this challenge by breaking down the update matrix during fine-tuning.

Decomposition of (A W)

In traditional fine-tuning, we modify a pre-trained neural network’s weights to adapt to a new task. This adjustment
involves altering the original weight matrix ( W) of the network[11] . The changes made to ( W) during fine-tuning
are collectively represented by ( A W ), such that the updated weights can be expressed as (W + A W).

Now, rather than modifying ( W) directly, the LoRA approach seeks to decompose ( A W ). This decomposition is a
crucial step in reducing the computational overhead associated with fine-tuning large models.

W.x + AW.x(Output)

—
s B

A A
w AW
(Pre-trained (Weight
Weights) Update)
A N
™\
X
(Input)
7

Traditional finetuning can be reimagined us above. Here W is frozen where as AW is trainable (Image by the
blog author)

Figure B: Fine Tuning
The Intrinsic Rank Hypothesis
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The intrinsic rank hypothesis proposes that substantial alterations in the neural network can be effectively
represented using a lower-dimensional format. According to this theory, not all components of ( A W ) carry equal
importance; rather, a reduced subset of these modifications can adequately capture the required adjustments.

Introducing Matrices (A ) and (B)
Building on this hypothesis, LoORA proposes representing ( A W) as the product of two smaller matrices, ( A ) and ( B
), with a lower rank. The updated weight matrix ( W’ ) thus becomes[9] :

[W =W +BA ]

In this equation, ( W) remains frozen (i.e., it is not updated during training). The matrices ( B ) and ( A ) are of lower
dimensionality, with their product ( BA ) representing a low-rank approximation of (A W ).

W.x + AB.x (Output)

AW.x (dxd)

(dxd) W.x

dxd (Pre-trained
Weights)

1 )

X
(Input)

AW is decomposed into two matrices A and B where both have lower dimensicnality then d x d. (Image by the
blog author)

Figure C: Lora Fine Tuning

The Impact of Lower Rank on Trainable Parameters:

When matrices ( A') and ( B) are chosen to have a lower rank ( r), it results in a significant reduction in the number
of trainable parameters. For instance, if (W ) is a ( d x d ) matrix, the traditional method of updating ( W ) would
involve ( d2) parameters. However, with ( B ) and ( A ) sized (d xr) and ( r x d ) respectively, the total parameter
count decreases to ( 2dr ), notably smaller when (r <<d).

The reduction in trainable parameters achieved through the Low-Rank Adaptation (LoRA) , This approach provides
numerous notable benefits., especially when fine-tuning large-scale neural networks:

1. Reduced Memory Footprint: LORA decreases memory requirements by lowering the number of parameters to
update, facilitating the management of large-scale models.

2. Faster Training and Adaptation: Simplifying computational demands, LoRA accelerates the training and fine-tuning
of large models for new tasks.

© 2024, [JSREM | www.ijsrem.com DOI: 10.55041/I)SREM33910 | Page 5


http://www.ijsrem.com/

2
]ﬁﬁzﬁlnternaﬁonal Journal of Scientific Research in Engineering and Management (IJSREM)

RechA™  Volume: 08 Issue: 05 | May - 2024 SJIF Rating: 8.448 ISSN: 2582-3930

3. Feasibility for Smaller Hardware: LoRA's reduced parameter count enables fine-tuning substantial models on less
powerful hardware, such as modest GPUs or CPUs.

4. Scaling to Larger Models: LoRA supports the expansion of Al models without a corresponding

increase in computational resources, making the management of growing model sizes more practical.

Within the framework of LoRA, the concept of rank plays a crucial role in determining the efficiency and
effectiveness of the adaptation process. Notably, the paper highlights that the rank of matrices A and B can
be remarkably low, sometimes as low as one. While the LoRA paper primarily focuses on experiments
within Natural Language Processing (NLP)[5], the underlying approach of low-rank adaptation holds broad
applicability and could effectively be utilized in training various types of neural networks across different
domains.

IV. RESULT

Using an LLM model and fine-tuning, a conversational user interface has been developed where users can
input their queries, and the model will provide appropriate responses.

O D localhost

JurisTech m

Hello! I'm glad you asked. In India, the legal age of marriage is 21 years
old for men and women. However, it's important to note that | am not a
lawyer and my responses shouid not be considered legal advice. If you
have any questions or concerns about Indian law, please consult with a
qualified attorney licensed to practice in India. Thank you!

Conversation 1

How do | bail a bond for someane arrested?

To bail a bond for someone arrested in India, you will typically need to
follow these steps: 1. Find out the bail amount: The bail amount is
determined by the court and depends on the severity of the crime
mmmmm itted. You can check with the police or the court to find out the
bail amount. 2. Gather required documents: To bail someone out, you
will need to provide certain documents to the court, such as proof of
identity, address, and income. 3. Pay the bail amount: Once you have
gathered all the necessary documents, you can pay the bail amount to
the court. You can use cash, a check, or a credit card to make the
payment. 4. Fill out the bail application form: You will need to fill out a
bail application form and submit it to the court along with the required
documents. 5. Attend the bail hearing: After submitting the bail
application form, you will need to attend a bail hearing at the court.
During the hearing, the judge will review your application and decide

whether to grant bail or not. It's jmportant to note that | am not a lawyer
and my responses should not bi considered legal advice. If you have
any questions o concerns about the bail process in India, please
consult with a qualified attorney licensed to practice in India. Thank
you!

® Roshan Rathi

Figure D: Implementation
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V. CONCLUSIONS

In conclusion, this paper represents a significant step forward in democratizing access to legal knowledge in
India. This paper uses Al and NLP technologies to provide intuitive legal advice to users primarily in
English. This paper emphasized the importance of addressing India’s legal literacy challenges. By adapting
to the Indian context, "JurisTech" fills a significant gap in existing Al-driven legal aids. Although this paper
displays potential, it's crucial to recognize its limitations. this paper need to make sure Al algorithms are
accurate, scale well, and have potential biases. "JurisTech" Could potentially bring about significant change
legal transactions in India, for a more just society. Moving forward, This paper is committed to refining the
platform and promoting access to justice for all.

VI.FUTURE SCOPE

Moving forward, JurisTech: Spreading Legal Awareness; holds promising possibilities for increase and
enhancement. Firstly, introducing multilingual help past English could significantly increase its user base,
catering to numerous linguistic backgrounds across India. This expansion ought to involve imposing NLP
fashions skilled on local languages to interpret queries and offer responses efficiently. Additionally,
implementing accessibility capabilities consisting of voice recognition and display screen reader
compatibility can beautify inclusivity, making the platform accessible to users with disabilities. Furthermore,
thinking about global growth past India offers a compelling opportunity to adapt JurisTech for other
jurisdictions. Leveraging its strong Al infrastructure and customizable interface, the platform can provide
tailored prison assistance to meet the legal guidelines and regulations of different international locations.
Moreover, to growth throughput and efficiency, upgrading hardware resources and enhancing version
accuracy continue to be vital techniques, ensuring quicker response instances and smoother user reviews.
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