International Research Journal on Advanced Engineering Hub (IRJAEH)
e ISSN: 2584-2137

Vol. 02 Issue: 12 December 2025

Page No: 4164-4178

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2025.0611

IRJAEH

Al Based Legal Assistance Platform Using Natural Language Processing
Jenith Selva Melba M?, Savitha R?

PG Scholar, Dept of CSE (Al & ML), Jansons Institute of Technology, Karumathampatti, Coimbatore,
Tamilnadu, India.

Assistant Professor, Dept of CSE, Jansons Institute of Technology, Karumathampatti, Coimbatore,
Tamilnadu, India.

Emails: melbal5m@gmail.com?, savitha.r@jit.ac.in?

Abstract

In today’s rapidly evolving digital era, access to legal information remains a significant challenge for a large
segment of society due to the complexity of legal terminology, procedural barriers, and limited availability of
professional guidance. This project provides an innovative Al-driven legal guidance platform developed to
bridge this gap by providing simplified, accurate, and user-friendly legal insights. Utilizing advanced Natural
Language Processing (NLP) and Machine Learning (ML) techniques, the system is designed to decode
intricate legal jargon and present it in clear, understandable language, thereby empowering users to make
informed decisions. The development of LegalEase follows a systematic methodology involving requirement
analysis, dataset preparation, NLP model training, system design, iterative testing, and performance
optimization.
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1. Introduction

The legal landscape, with its myriad statutes,
regulations, and precedents, can often appear
labyrinthine to individuals seeking guidance on legal
matters. Accessing clear and reliable legal
information can be a daunting task, particularly for
those without specialized legal expertise. Traditional
methods of seeking legal advice, such as consulting
with legal professionals or poring over voluminous
legal texts, are often time-consuming, costly, and
inaccessible to many. In response to these challenges,
there has been a growing interest in leveraging
artificial intelligence (Al) and natural language
processing (NLP) technologies to democratize access
to legal guidance. Al-driven legal guidance platforms
offer a promising solution by harnessing the power of
machine learning algorithms to interpret legal
queries, extract relevant information from legal
documents, and provide clear and actionable insights
to users. These platforms hold the potential to
revolutionize the legal industry by making legal
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information more accessible, affordable, and
understandable to a broader audience. The LegalEase
project emerges at the intersection of Al, NLP, and
legal technology, with the overarching goal of
simplifying the legal landscape and empowering
individuals with knowledge about their rights and
obligations. By developing an innovative Al-driven
legal guidance platform, LegalEase seeks to bridge
the gap between legal expertise and everyday
individuals, enabling users to navigate legal
complexities confidently and make well-informed
decisions about their legal affairs. This project report
provides a comprehensive overview of the
development and implementation of LegalEase,
outlining its objectives, methodology, technology
stack, and key findings. Through rigorous research,
iterative development, and user-centric design,
LegalEase aims to set a new standard for accessible
and user-friendly legal guidance, paving the way for
a more inclusive and equitable legal system. [1]
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1.1. Scope of Project

The scope of the LegalEase project is ambitious,
aiming to address the multifaceted challenges
surrounding access to legal guidance through the
development of an innovative Al-driven platform.
The project encompasses a wide range of objectives,
methodologies, and technologies, with the
overarching goal of democratizing access to legal
information and empowering individuals to navigate
legal complexities confidently. At its core, the scope
of the LegalEase project includes:

e Development of Al-driven Legal Guidance
Platform: The project involves the design,
development, and implementation of a
sophisticated  Al-driven legal guidance
platform. Leveraging cutting-edge natural
language processing (NLP) techniques and
machine learning algorithms, the platform
will interpret user queries, extract relevant
information from legal texts, and provide
clear and actionable insights to users. [2]

e User-Centric Design and Accessibility: A key
aspect of the project scope is ensuring that the
LegalEase platform is designed with the
needs of users in mind. This includes
conducting user research, usability testing,
and iterative design processes to create a user
interface (Ul) and user experience (UX) that
are intuitive, accessible, and inclusive for
individuals from diverse backgrounds and
levels of legal expertise.

e Integration of Legal Data and Knowledge:
The LegalEase platform will integrate vast
datasets of legal texts, documents, and
precedents to fuel its Al algorithms and
provide users with comprehensive and
reliable legal information. This involves
collecting, cleaning, and preprocessing legal
data from various sources to ensure accuracy
and relevance.

e Ethical and Legal Considerations: The project
scope encompasses a thorough examination
of ethical and legal considerations
surrounding the use of Al in legal guidance.
This includes ensuring compliance with data
privacy regulations, ethical standards for Al
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development, and guidelines for transparency
and accountability in algorithmic decision-
making.

e Testing, Validation, and Iterative
Improvement: Throughout the development
process, the LegalEase platform will undergo
rigorous testing, validation, and iterative
improvement to optimize its performance and
accuracy. This involves benchmarking
against  industry  standards, soliciting
feedback from users and stakeholders, and
incorporating insights to enhance the
platform's functionality and effectiveness.

e Deployment and Impact Assessment: Upon
completion, the LegalEase platform will be
deployed to production environments and
made accessible to users. The project scope
includes assessing the platform's impact on
access to legal guidance, user satisfaction, and
empowerment. This involves monitoring key
performance  metrics, conducting user
surveys, and evaluating the platform's
efficacy in meeting its objectives. [3]

1.2. Objective

The LegalEase project is driven by a set of ambitious
objectives aimed at revolutionizing access to legal
guidance and empowering individuals with
knowledge about their rights and obligations. These
objectives encompass a broad range of goals,
methodologies, and outcomes, all of which contribute
to the overarching mission of the project.

e Develop an Innovative Al-driven Legal
Guidance Platform: The primary objective of
the LegalEase project is to design, develop,
and implement a state-of-the-art Al-driven
legal guidance platform. Leveraging
advanced natural language processing (NLP)
techniques and machine learning algorithms,
the platform will interpret user queries,
extract relevant information from legal texts,
and provide clear and actionable insights to
users. [4]

e Democratize Access to Legal Information: A
core objective of LegalEase is to democratize
access to legal information by making it more
accessible, understandable, and inclusive for
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individuals from diverse backgrounds and
levels of legal expertise. By breaking down
barriers to legal knowledge, the platform aims
to empower users to navigate legal
complexities confidently and make informed
decisions about their legal affairs.

e Ensure User-Centric Design and
Accessibility: Another key objective of the
LegalEase project is to ensure that the
platform is designed with the needs of users
in mind. This includes conducting user
research, usability testing, and iterative
design processes to create a user interface
(Ul) and user experience (UX) that are
intuitive, accessible, and inclusive for all
users. [5]

e Integrate Comprehensive Legal Data and
Knowledge: The LegalEase platform will
integrate vast datasets of legal texts,
documents, and precedents to fuel its Al
algorithms and provide users with
comprehensive and reliable legal information.
This involves collecting, cleaning, and
preprocessing legal data from various sources
to ensure accuracy and relevance.

e Address Ethical and Legal Considerations:
The project objective includes addressing
ethical and legal considerations surrounding
the use of Al in legal guidance. This involves
ensuring compliance with data privacy
regulations, ethical standards for Al
development, and guidelines for transparency
and accountability in algorithmic decision-
making. [6]

e Test, Validate, and Iterate for Continuous
Improvement: Throughout the development
process, LegalEase will undergo rigorous
testing, validation, and iterative improvement
to optimize its performance and accuracy.
This involves benchmarking against industry
standards, soliciting feedback from users and
stakeholders, and incorporating insights to
enhance the platform's functionality and
effectiveness.

1.3. Project definition

The LegalEase project represents a pioneering

International Research Journal on Advanced Engineering Hub (IRJAEH)

International Research Journal on Advanced Engineering Hub (IRJAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 12 December 2025
Page No: 4164-4178

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2025.0611

endeavor at the intersection of artificial intelligence
(Al), natural language processing (NLP), and legal
technology, with the overarching goal of
revolutionizing access to legal guidance. At its core,
LegalEase seeks to address the pervasive challenges
surrounding the complexity, cost, and accessibility of
legal information by developing an innovative Al-
driven platform that empowers individuals to
navigate legal complexities confidently and make
informed decisions about their legal affairs. The
project encompasses a comprehensive scope,
spanning from the conceptualization and design
phase to the development, deployment, and impact
assessment of the LegalEase platform. Central to the
project definition is the development of sophisticated
Al algorithms and machine learning models capable
of interpreting user queries, extracting relevant
information from legal texts and documents, and
providing clear and actionable insights to users in a
user-friendly and accessible manner. [7]

Key Components of the Project Definition
Include:

e User-Centric Design and Accessibility:
LegalEase is designed with the needs of users
in mind, with a focus on creating a user
interface (Ul) and user experience (UX) that
are intuitive, accessible, and inclusive for
individuals from diverse backgrounds and
levels of legal expertise. Through rigorous
user research, usability testing, and iterative
design processes, the platform aims to
provide a seamless and engaging experience
for users seeking legal guidance.

e Integration of Comprehensive Legal Data:
The LegalEase platform integrates vast
datasets of legal texts, documents, and
precedents to fuel its Al algorithms and
provide users with comprehensive and
reliable legal information. This involves
collecting, cleaning, and preprocessing legal
data from various sources to ensure accuracy,
relevance, and currency. [8]

e Ethical and Legal Considerations: The project
definition includes a thorough examination of
ethical and legal considerations surrounding
the use of Al in legal guidance. LegalEase is
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committed to ensuring compliance with data
privacy regulations, ethical standards for Al
development, and guidelines for transparency
and accountability in algorithmic decision-
making. [9]

e Continuous Improvement and lterative
Development:  Throughout the project
lifecycle, LegalEase undergoes rigorous

testing, validation, and iterative improvement
to optimize its performance, accuracy, and
usability. This involves soliciting feedback
from users and stakeholders, benchmarking
against industry standards, and incorporating
insights to enhance the platform's
functionality and effectiveness.
2. Literature survey
A literature survey on Al-driven legal guidance
platforms like LegalEase would involve reviewing
research papers, academic publications, and industry
reports related to natural language processing (NLP),
legal informatics, and Al technologies in the legal
domain. Here's an outline of potential topics and
areas to explore in the literature survey: In the Law
Fiction Theory, it's assumed that once legal norms are
enforced by the government, everyone is deemed to
know the law, meaning ignorance of the law isn't a
defense in legal matters. This has led to legal cases
stemming from public misunderstanding of the law.
This paper suggests a solution: chatbot platforms.
These chatbots are designed to offer information on
applicable laws, allowing users to inquire about legal
documents. The bots conduct searches based on user
requests, mimicking human behavior to provide
needed information. Experimental results indicate
that the chatbot successfully recognizes and
accurately answers all user questions. Approximately
one in three Canadians faces a legal issue within three
years, yet high costs often prevent access to legal
representation or advice, leaving many to represent
themselves. Accessing legal information becomes
crucial for these disadvantaged individuals. This
study aims to address this by integrating legal data
into conversational interfaces. Two chatbots are
introduced: one, utilizing Government of Canada
data, assists with immigration queries, while the other
educates bank employees on legal matters relevant to
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their roles. These chatbots utilize a range of
representation and  classification  algorithms,
including both established techniques and recent
advancements. The immigration chatbot is made
available to the research community as an open
resource project. Sexual violence remains a persistent
global issue often compounded by stigma and
discriminatory attitudes. Victims and survivors often
face unjust accusations despite being blameless.
LAW-U, an Al chatbot, offers legal guidance to
survivors by recommending relevant Supreme Court
decisions. In Thai, LAW-U signifies "I will wait for
you," symbolizing unconditional support. It was
trained on 182 Thai Supreme Court cases using
Natural Language Processing pipelines, with mock-
up dialogs from legal experts. Similarity scores and
keyword analysis were used to enhance accuracy,
achieving an 88.89% match with the testing dataset.
LAW-U aims to set a precedent for addressing sexual
violence, empowering survivors and raising
awareness to combat these crimes. The Semantic
Web aims to make internet resources understandable
by both humans and computers, enabling various
applications in different fields. In the Brazilian Legal
Domain, semantic anomalies pose challenges, which
can be addressed using Semantic Web standards and
technologies. This study develops an Information
System utilizing Semantic Web resources to formally
represent and infer legal aspects of Crimes Against
Property. It incorporates Behavioral Decision Theory
to capture real decision-making patterns. Through
bibliographic and documentary research, key
concepts related to Criminal Types are identified. The
research follows a prescriptive, qualitative, and
quantitative approach. The prototype system
integrates Brazilian Law ontologies with a chatbot for
natural language interaction and reasoning tasks
based on formalized knowledge. The system aims to
automate decision-making processes related to
property crimes, aiding professionals, law students,
and enabling legal simulations. Additionally, it serves
as a reference for similar information systems in other
contexts. The emergence of ChatGPT, an Al chatbot,
in late 2022 stirred academic circles due to its
impressive writing abilities. However, controversy
arose when researchers began listing the chatbot,

4167


https://irjaeh.com/

IRJAEH

along with its earlier version, as co-authors on
academic papers. Nature and Science clarified that Al
chatbots cannot be listed as authors in papers they
publish, as they are not human beings. According to
the current legal framework, text generated by Al
chatbots cannot be copyrighted, rendering them
ineligible to be authors of copyrighted works. While
Al chatbots like ChatGPT produce original text, they
lack the ability to take responsibility for their writing,
akin to search engines. Thus, they do not meet the
ethical standards for authorship in research. Chatbots
have become ubiquitous, serving as interfaces
between users and software applications through
natural language communication. This demands
advanced natural language processing capabilities.
While chatbots aim to simulate human conversation,
current technology reveals their artificial nature.
Despite this, they find practical use in domains like
voice-based search and appointment scheduling. This
chapter explores copyright and personal data
protection challenges in chatbot development,
building on previous research. It primarily focuses on
pre-service model building. The authors draw from
EU regulations and Estonian law to illustrate legal
requirements, presenting an interdisciplinary analysis
merging legal and technological perspectives. This
paper explores the application of 'soft law' in
addressing the gap between Al approaches and
human behaviors. It acknowledges the inevitability of
friction as Al becomes more prevalent but suggests
using soft law to navigate this transition rather than
imposing strict legal requirements. The discussion
delves into defining key concepts, tracing the history
of human-Al interaction, and examining the
unsettling gap between human behavior and current
Al capabilities. It emphasizes the importance of
disclosure regarding Al functions and proposes soft
law as a means of addressing emerging challenges
and risks associated with Al integration into daily
life. Using a US legislative initiative as a case study,
the paper advocates for ongoing soft law efforts to
address Al-related issues. Ultimately, it considers
whether the ‘uncanny valley' between humans and Al
serves as a protective barrier and whether soft law can
aid in maintaining this protection. This study utilizes
Natural Language Processing (NLP), specifically
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through a chatbot, to address questions related to
thaharah (purification) law in Islamic daily life. The
chatbot functions as a conversational search engine,
employing Multinomial Naive Bayes (MNB) with
TF-IDF vectorization to classify intent and Rapid
Automatic Keywords Extraction (RAKE) to classify
entities. With 132 training data and 44 test data, the
methods achieved an overall accuracy of 97%, with
an average precision of 90% and recall of 97%, as
demonstrated by the Confusion Matrix. This
indicates that MNB and RAKE effectively provide
answers within the context of thaharah law. This
article discusses the use of a chatbot to support
learning tax regulations related to the Chilean tax
system among accounting students. It compares the
effectiveness of two types of chatbots: a free
conversation chatbot using natural language
processing and a rule-based chatbot driven by a
decision tree. The experimentation involved 50
higher education students divided into experimental
and control groups across two courses. Results
indicated that both types of chatbots significantly
improved learning outcomes compared to traditional
methods. The experimental group using the free
conversation chatbot showed a 15.7% improvement,
while the decision tree-based chatbot group
demonstrated a 32% improvement. This innovative
approach is considered a valuable contribution to
teaching in the field of tax regulations due to the
complexity of the subject and the effectiveness of the
chatbot tools in enhancing learning outcomes. The
advent of artificial intelligence has led to
transformative changes in various industries, and the
legal sector is no exception. One of the remarkable
applications within this domain is the development of
Al-powered chatbots tailored for providing judicial
advice. The paper presents a generative chatbot and
an Intent-based chatbot aimed at providing judicial
advice to Indians and explore and compare the two
approaches on the basis of various factors such as
nature of responses, response quality, handling
changing scenarios, training and data requirements
and user experience in the context of offering judicial
advice specific to Indian laws. The underlying
technologies of the chatbots along with their
advantages, limitations, and potential use cases have
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been discussed. For the Intent-based chatbot, 36
intents based on various Indian criminal and civil
laws were created with appropriate chatbot
responses. Conversely, in the case of the generative
chatbot, a custom dataset of 100 conversations was
curated. By analyzing their strengths and weaknesses,
this paper seeks to shed light on the suitability of each
approach for addressing the complexities of legal
queries and assisting users in navigating the intricate
landscape of legal matters. Sexual violence persists
globally, often burdening victims with unjust blame
and stigma. LAW-U, an Al chatbot, offers legal
guidance to survivors by recommending relevant
Supreme Court decisions. In Thai, LAW-U
symbolizes unconditional support, akin to "sooy <"
meaning "I will wait for you". Trained on 182 Thai
Supreme Court cases related to sexual violence,
LAW-U utilizes Natural Language Processing
pipelines. Mock-up dialogs generated from court
decisions were used for training. The model's
accuracy was confirmed at 88.89% on a testing
dataset, indicating readiness for real-life application.
LAW-U aims to raise awareness and empower
victims, setting a precedent for similar initiatives
worldwide. [10]
3. System Analysis
3.1. Existing solution
The current landscape of legal guidance presents
challenges characterized by complexity, cost, and
accessibility  barriers, necessitating innovative
solutions to address these issues. Traditional methods
of seeking legal advice, such as consulting with legal
professionals or navigating complex legal texts, often
prove time-consuming, expensive, and inaccessible
to many individuals. In response to these challenges,
there has been a growing interest in leveraging
technology, particularly artificial intelligence (Al)
and natural language processing (NLP), to
democratize access to legal information and
guidance. Existing solutions in the legal-tech space
vary in terms of their functionalities, capabilities, and
limitations. [11]
Some Prominent Examples Include:
e Legal Research Platforms: Platforms like
LexisNexis and Westlaw offer
comprehensive databases of legal texts,
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documents, and precedents, enabling legal
professionals to conduct extensive legal
research. While these platforms provide
valuable resources for legal professionals,
they may be prohibitively expensive for
individuals seeking basic legal guidance.

e Online Legal Advice Forums: Websites such
as Avvo and LegalZoom provide online
forums where individuals can seek legal
advice from legal professionals or community
members. While these platforms offer a
degree of accessibility and affordability, the
quality and reliability of advice may vary, and
users may face challenges in navigating
complex legal issues effectively. [13]

e Legal Chatbots and Al Assistants: Chatbot
solutions like DoNotPay and LegalSifter
leverage Al and NLP technologies to provide
automated legal guidance and document
review services. These solutions offer
convenience and accessibility, allowing users
to access legal information and assistance
quickly and easily. However, they may
exhibit limitations in their ability to handle
complex legal queries and provide accurate
and reliable advice. [14]

e Document Automation Tools: Platforms such
as DocuSign and Rocket Lawyer offer
document automation tools that enable users
to create and manage legal documents
efficiently. While these tools streamline
document creation processes, they may lack
the personalized guidance and expertise
offered by human legal professionals.

While these existing solutions provide valuable
resources and tools for individuals seeking legal
guidance, they also highlight the need for more
innovative and user-centric approaches to addressing
the challenges of the legal landscape. The LegalEase
project seeks to build upon these existing solutions by
developing a sophisticated Al-driven legal guidance
platform that combines the accessibility and
convenience of automated assistance with the
expertise and reliability of human legal professionals.
Through innovative technology, rigorous research,
and user-centric design, LegalEase aims to set a new
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standard for accessible, affordable, and reliable legal  to democratize access to legal information. The
guidance, empowering individuals to navigate legal  proposed solution encompasses a comprehensive
complexities confidently and make informed approach aimed at providing users with clear,
decisions about their legal affairs. [15] reliable, and personalized legal guidance tailored to
3.2. Drawbacks their specific needs and circumstances.
e Cost Barriers: Traditional legal research Key Components of the Proposed Solution
platforms like LexisNexis and Westlaw are  Include:

often prohibitively expensive for individuals o
seeking basic legal guidance. The high cost of
subscription  fees and  access to
comprehensive databases can pose significant
financial barriers, limiting access to legal
information for many individuals.

e Quality and Reliability: Online legal advice
forums such as Avvo and LegalZoom provide
a degree of accessibility and affordability.
However, the quality and reliability of advice
offered on these platforms may vary
significantly.  Users  may  encounter
conflicting or inaccurate information, leading o
to confusion and uncertainty regarding their
legal matters. [16]

e Limitations of Al Chatbots: While Al chatbot
solutions like DoNotPay and LegalSifter offer
convenience and accessibility, they may
exhibit limitations in handling complex legal
queries and providing accurate advice. These
chatbots rely on predefined algorithms and
may struggle to interpret nuanced legal issues
or provide personalized guidance tailored to
individual circumstances. o

e lLack of Personalization:  Document
automation tools such as DocuSign and
Rocket Lawyer streamline document creation
processes but often lack the personalized
guidance and expertise offered by human
legal professionals. Users may feel
overwhelmed by the generic templates and
limited options for customization, leading to o
concerns about the adequacy and suitability of
their legal documents. [17]

3.3. Proposed solution

The LegalEase project proposes the development of
an innovative Al-driven legal guidance platform that
addresses the shortcomings of existing solutions
while leveraging the benefits of advanced technology
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Advanced Al and NLP Technology:
LegalEase will harness the power of advanced
artificial intelligence (Al) and natural
language processing (NLP) technology to
interpret user queries, extract relevant
information from legal texts and documents,
and provide clear and actionable insights. By
employing state-of-the-art machine learning
algorithms, the platform will continuously
improve its accuracy and effectiveness in
understanding and responding to user
inquiries. [18]

User-Centric  Design and  Accessibility:
Central to the proposed solution is the design
of a user interface (Ul) and user experience
(UX) that are intuitive, accessible, and
inclusive for individuals from diverse
backgrounds and levels of legal expertise.
Through rigorous user research, usability
testing, and iterative design processes,
LegalEase will prioritize the needs and
preferences of its users, ensuring a seamless
and engaging experience for all.
Comprehensive Legal Knowledge Base:
LegalEase will integrate vast datasets of legal
texts, documents, and precedents to fuel its Al
algorithms and provide users with
comprehensive and reliable legal information.
This includes collecting, cleaning, and
preprocessing legal data from various sources
to ensure accuracy, relevance, and currency.
Ethical and Legal Considerations: The
proposed solution will adhere to ethical and
legal standards governing the use of Al in
legal guidance, including compliance with
data privacy regulations, ethical guidelines
for Al development, and principles of
transparency and accountability. LegalEase
will prioritize user privacy and data security,
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implementing robust measures to protect
sensitive information and ensure user trust
and confidence. [19]

Continuous Improvement and Iterative
Development: Throughout the development
process, LegalEase will undergo rigorous
testing, validation, and iterative improvement
to optimize its performance, accuracy, and
usability. By soliciting feedback from users
and stakeholders and incorporating insights
into its design and functionality, LegalEase
will continuously evolve to meet the evolving
needs and expectations of its users.

3.4. Merits
The merits of the proposed LegalEase solution are
manifold, offering a transformative approach to legal
guidance that sets it apart from existing solutions: e
Accuracy and Precision: Leveraging advanced Al
and NLP technology, LegalEase ensures accurate
interpretation of user queries and extraction of
relevant legal information from vast datasets. This
precision enhances user confidence in the platform's
recommendations and fosters trust in its capabilities.

International Research Journal on Advanced Engineering Hub (IRJAEH)

User-Centric Design: LegalEase prioritizes
user experience through intuitive UI/UX
design, catering to individuals of varying
legal expertise and backgrounds. By offering
a seamless and accessible interface,
LegalEase empowers users to navigate legal
complexities effortlessly, irrespective of their
familiarity with legal terminology.

Comprehensive Legal Knowledge: With
access to extensive legal texts, documents,
and precedents, LegalEase provides users
with a comprehensive repository of legal
information. This rich knowledge base
enables users to obtain reliable guidance on a
wide range of legal matters, enhancing their
understanding of their rights and obligations.
Ethical and  Transparent  Operation:
LegalEase adheres to ethical and legal
standards, ensuring user privacy, data
security, and transparency in its operations.
By upholding principles of accountability and
fairness, LegalEase instills confidence in
users regarding the platform's integrity and
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reliability.

Continuous Improvement: Through iterative
development and user feedback mechanisms,
LegalEase undergoes continuous
enhancement to optimize performance and
usability. This commitment to improvement
ensures that the platform remains responsive
to user needs and evolves in tandem with
changing legal landscapes and user
expectations. [20]

3.5. System requirements
The system requirements for LegalEase are designed
to ensure optimal performance and usability of the
platform across various devices and environments.
These requirements encompass both hardware and
software specifications:

3.6. Hardware requirements

Processor: Minimum Intel Core i5 or AMD
Ryzen 5 processor (or equivalent) for optimal
performance.

Memory (RAM): Recommended 8GB RAM
for smooth operation and multitasking.
Storage: Adequate storage space for the
LegalEase application and associated data,
with at least 500MB of free disk space.
Display: Minimum resolution of 1280x720
pixels for optimal display clarity and
usability.

3.7. Software requirements

Operating System: LegalEase is compatible
with the following operating systems:

v" Windows 10 or later

v" macOS 10.13 High Sierra or later

v Linux distributions with kernel version

4.4 or later

Web Browser: LegalEase is accessible via
popular web browsers, including:

v" Google Chrome (latest version)

v Mozilla Firefox (latest version)

v Microsoft Edge (latest version)

v’ Safari (latest version)

Internet Connection: A stable internet
connection with sufficient bandwidth to
access LegalEase and retrieve legal

information in real-time.

4171


https://irjaeh.com/

IRJAEH

e Additional Requirements: LegalEase may
require the installation of additional software
components or plugins, such as Adobe

4. System Design
4.1. Block diagram

USER INTERFACE DOCUMENT
PROCESSING

* File Upload — .

* Chat Input * PDF Loading

* Display * Streamlit
DOCUMENT

PROCESSING
* PDF Loading CHAT
* Text Splitting INPUT * Text Splitting
« Emeddings * Emeddings
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Acrobat Reader for viewing PDF documents
or Microsoft Office for document editing and
collaboration features.

LANGUAGE MODEL
(Hugging Face)

» Text Generation

——p  * Model Loading
— * Text Generation

* QA Processing

v

r’ RETIREVAL QA CHAIN Qj

VECTOR STORE (FAISS) RETIREVAL QA CHAIN
» Vector Index gy * Document Retrieval
 Simlarity Search * Context Integration

RESPONSE GENERATION

—p * Query Processing
* Answer Formating

Figure 1 Block Diagram

e User Input (Question): The user provides a
question or prompt as input to the RAG
model. Figure 1 shows Block Diagram

e Embedding Layer: Similar to standard LLMs,
the RAG model converts the user's question
into a numerical representation using word
embedding techniques. o

e Retriever: This is a key difference from
standard LLMs. The RAG model employs a
retriever module to search through a massive
external knowledge base (Vector DB in the
diagram) to find relevant passages or
documents that correspond to the user's
question. The retriever leverages the o
embedded representation of the question to
efficiently identify the most relevant
information from the knowledge base.

e Encoder-Decoder (similar to standard LLM):
0 Encoder: The encoder processes the

International Research Journal on Advanced Engineering Hub (IRJAEH)

embedded question and the retrieved relevant
passages (or "chunks" as labeled in the
diagram) to capture their meaning and
relationships. o Decoder: The decoder
generates the output response, conditioned on
the encoded question and retrieved chunks.
Response: The RAG model produces a
response that is not only influenced by the
LLM's internal knowledge but also informed
by the retrieved relevant passages from the
external knowledge base. This can potentially
lead to more comprehensive and informative
responses compared to standard LLMSs.

In essence, RAG models combine the power
of large language models with the ability to
access and process information from external
knowledge sources, offering potentially more
factual and contextually rich responses.
Figure 2 shows Workflow Diagram
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4.2. Workflow diagram
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Figure 2 Workflow Diagram

Ask a Question: The process starts with a user
posing a question. This question could be
anything that the user is seeking information
or an answer to.

Look Up Relevant Documents: The model
employs a retriever component to search
through a vast external knowledge base
(labeled as "Specific Knowledge Base" in the
diagram) to find documents that are relevant
to the user's query.

Question Processing: The question itself is
processed through an embedding layer
(labeled "? embed"” in the diagram), which
transforms the text of the question into a
numerical representation.

Document Embedding (Implicit Source-
Informed Answer Generation): The retrieved
documents from the knowledge base also go
through an embedding process (labeled "look-
up” in the diagram) to convert them into
numerical representations. It's likely that the
retrieved documents are looked up based on
their similarity to the question embedding.
Smart Retriever: This component (labeled
"Smart Retriever” in the diagram) plays a
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crucial role in selecting the most relevant
passages or "chunks" of information from the
retrieved documents. It likely considers
factors like the embedded representation of
both the question and the documents to
identify the most pertinent information for
crafting a response.

Combining Information: The encoded
question (from step 3) and the retrieved
chunks of information (from step 5) are fed
into the LLM (labeled "LLM" in the
diagram). The LLM, likely a Transformer-
based architecture, is able to process both the
question and the relevant information from
the knowledge base to understand the context
and intent of the user's query.

Generate Answer: Finally, the LLM generates
a response (labeled "A!" in the diagram) that
is tailored to the user's question and informed
by the retrieved passages from the external
knowledge base. This allows the RAG model
to potentially provide more comprehensive
and informative answers compared to
standard LLMs that rely solely on their
internal knowledge.
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4.3. User interface

Figure 3 User Interface

e Black Background: The dominant color is
black, which creates a stark and potentially
sophisticated look. [21]

e White Text Box: There's a central white text
box with a red border. This could be a search
bar where users can type in keywords to find
legal information or services.

e Text Elements: There are some text elements,
but they are cut off in the screenshot. These
could be labels, buttons, or other interactive
elements. Figure 3 shows User Interface

5. Concept & Implementation
This chapter details the development of a Minimal
Viable Product (MVP) to validate the core technical
concepts of the LegalEase platform. The primary
focus was to implement and demonstrate a functional
Retrieval-Augmented Generation (RAG) pipeline,
proving that the proposed system can effectively
process legal documents and provide context-aware,
accurate responses to user queries. [22]

5.1. Objective of the Prototype
The primary goal of this phase was to build a
functional prototype that demonstrates the following
core capabilities:

e Document Ingestion: The automated
ingestion and processing of legal documents
from PDF format into a structured, searchable
knowledge base. [23]

e Intelligent Retrieval: The ability to
understand a user's query and retrieve the
most relevant passages from the legal
knowledge base.

e Context-Aware Generation: The generation
of coherent, accurate, and helpful legal
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responses by a Large Language Model (LLM)
that is explicitly grounded in the retrieved
legal context, thereby reducing inaccuracies
and "hallucinations."

5.2. Technology Stack for Prototype

The prototype was built using a modern, robust
technology stack selected for its performance, ease of
integration, and suitability for Al applications.

5.3. Implementation Overview

The implementation followed a systematic, pipeline-
based approach, as illustrated in the architectural
design. [24]

Document Processing and Loading:

e Tool: PyPDFDirectoryLoader
LangChain.

e Process: All legal PDF documents (e.g., the
Indian Constitution, Indian Penal Code) were
placed in a designated directory (/content).
The loader automatically read all PDF files in
this directory and extracted their raw text
content.

Text Splitting and Chunking:

e Tool: RecursiveCharacterTextSplitter from
LangChain.

e Process: The extracted text was split into
smaller, overlapping chunks (chunk size =
1000 characters, overlap = 20 characters).
This is a critical step to ensure that the text
segments are small enough to be processed by
the LLM's context window while preserving
semantic meaning through overlaps.

Vector Store Creation and Embedding:

oProcess: Each text chunk was passed through the all-
mpnet-base-v2 embedding model to convert it into a
numerical vector. These vectors were then stored in a
FAISS index, creating the system's searchable legal
knowledge base. The index was saved locally
(faiss_index) for persistent storage and quick
reloading.

Large Language Model Setup:

oProcess: The Llama-2 7B model was loaded from
Hugging Face using 4-bit quantization via the
BitsAndBytesConfig.  This  optimization  was
essential to run the large model on a single consumer-
grade GPU by reducing memory usage without a
significant drop in performance. A custom text-

from
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generation pipeline was set up with specific
parameters (temperature=0.1 for deterministic
output, max_new_tokens=512 for response length).
RAG Pipeline Integration:

e Tool: ConversationalRetrievalChain from
LangChain. [25]

e Process: This chain seamlessly integrated all
components. It takes a user's question, uses
the FAISS vector store as a retriever to find
the most relevant text chunks, and then feeds
both the question and the retrieved context to
the Llama-2 model to generate a final,
informed answer. The chain was also
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configured to return the source documents
used for each answer.

Interface Development:

Process: A Streamlit application was
developed with a clean chat interface. The app
initializes the pre-built RAG chain, manages
the session chat history, displays the user's
questions and the Al's responses, and
crucially, shows the source documents
(including filename and page number) that
were used to formulate each answer, ensuring
transparency. Table 1 shows Purpose and
Components Used

Table 1 Purpose and Components Used

Component

Technology Used

Purpose & Justification

Core Language

meta-llama/Llama-2-7b-

A powerful, open-source LLM capable of
understanding and generating human-like text,

Model chat-hf chosen for its strong performance in dialogue and
instruction-following tasks.
Converts text into high-dimensional vector
Embedding sentence-transformers/all- | representations. This model was selected for its

Model mpnet-base-v2 high accuracy in semantic similarity tasks, which

is crucial for effective document retrieval.

A library for efficient similarity search and
Vector FAISS (Facebook Al clustering of dense vectors. It allows for fast,

Database Similarity Search) scalable retrieval of relevant text chunks from a

large knowledge base.

Orchestration

Used to orchestrate the entire RAG pipeline,
seamlessly connecting the document loader, text

Framework LangChain splitter, vector store, retriever, and LLM into a
single, cohesive chain.
A Python framework that enabled the rapid
. development of an interactive, web-based chat
User Interface Streamlit

interface, allowing for real-time testing and
demonstration.

Core Libraries

Transformers, PyTorch, Bi
tsAndBytes

The Transformers library by Hugging Face
provided access to pre-trained
models. PyTorch served as the underlying deep
learning framework. BitsAndBytes enabled 4-bit
quantization of the LLM, drastically reducing
GPU memory requirements.
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6. Results and Discussion
6.1. Testing the Prototype

The prototype was subjected to a series of functional
tests using a diverse set of user queries. These queries
ranged from simple factual lookups to more complex
requests for explanations of legal concepts. The
testing aimed to evaluate the system's core
competencies:  retrieval  accuracy,  response
relevance, and operational stability.

6.2. Discussion of Preliminary Findings

The results from testing the prototype lead to several
key findings:

e Feasibility Confirmed: The prototype
successfully validates the core RAG
architecture proposed in the system design. It
demonstrates an end-to-end workflow from
document ingestion to answer generation,
proving the technical feasibility of the
LegalEase platform.

e Enhanced Accuracy  and Reduced
Hallucination: By grounding the LLM's
responses directly in retrieved legal text, the
system shows a significant reduction in
factual inaccuracies and “hallucinations”
common to standalone LLMs. The answers
are directly supported by the source material.

e Transparency and Trust Building: A standout
feature of the prototype is its ability to cite the
exact source documents and page numbers
used for each response. This transparency
allows users to verify the information, which
is a critical requirement for a tool in the legal
domain and helps build user trust.

e Performance and Practicality: The
implementation of 4-bit quantization and the
efficient FAISS index makes it feasible to run
a powerful 7-billion-parameter model on
limited hardware. This demonstrates that the
system is not only functional but also
practically deployable without requiring
massive computational resources.

Conclusion and Future Scope

Conclusion

Phase 1 of the LegalEase project has been
successfully completed, marking a significant
transition from theoretical design to practical

International Research Journal on Advanced Engineering Hub (IRJAEH)

International Research Journal on Advanced Engineering Hub (IRJAEH)

e ISSN: 2584-2137
Vol. 02 Issue: 12 December 2025
Page No: 4164-4178

https://irjaeh.com
https://doi.org/10.47392/IRJAEH.2025.0611

validation. Through comprehensive research,
meticulous  system analysis, and detailed
architectural planning, a clear and viable path for
development was established. The culmination of this
phase is a fully functional proof-of-concept prototype
that empirically validates the proposed Al-driven
approach. The prototype effectively demonstrates the
viability of using a RAG-based pipeline to create an
intelligent legal assistance platform that provides
accurate, context-grounded, and transparent
responses. All primary objectives set for Phase 1 have
been successfully met.

Scope for Future

Building upon the solid foundation established in
Phase 1, Phase 2 will focus on enhancing the
prototype's capabilities, robustness, and real-world
applicability. The key focus areas are:

e Knowledge Base Expansion: The current
document corpus will be significantly
expanded to include a wider range of legal
statutes, such as the Code of Criminal
Procedure (CrPC), the Indian Evidence Act,
and various other central and state acts,
making the system more comprehensive.

e Model Fine-Tuning: The base Llama-2 model
will be fine-tuned on a curated corpus of legal
text and question-answer pairs. This
specialized training will enhance the model's
understanding of legal jargon, reasoning, and
its ability to generate more precise and
authoritative responses.

e Advanced UI/UX Development: The current
Streamlit interface will be evolved into a
more polished, scalable, and accessible web
application.  Features such as  user
authentication, saved query history, and a
more intuitive design will be implemented.

e Comprehensive Testing and Validation: A
formal testing regime will be conducted,
including:

e User Acceptance Testing (UAT): Involving
law students and legal professionals to gather
feedback on usability and utility.

e Performance Benchmarking: Evaluating the
system's accuracy using standard metrics like
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BLEU score or creating a custom legal QA
benchmark to quantitatively measure
improvement.

Deployment and Beta Release: The finalized
system will be deployed on a cloud platform
(e.g., AWS, Google Cloud) to prepare for a
controlled beta release, allowing a wider
group of users to access and test the platform
in a real-world environment.
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