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ABSTRACT: The process of manually analyzing contracts
often takes long amounts of time, requires legal training and
knowledge, and is not typically affordable to individuals and
small businesses. In addition, current forms of analysis offer
only moderately compliant output due to the fact that they
typically only provide basic functionality of reviewing
documents and the ability to search for key words, and
therefore do not provide the ability to intelligently assess and
identify potential risk, nor do they provide multi-lingual
support.

In an effort to improve the process of contract analysis, this
paper introduces an Al-based Contract Analysis System that
has been developed to facilitate and automate the process of
interpreting legal documents. Included in this system is Optical
Character Recognition (OCR) for the extraction of text from
PDF and image formats, Natural Language Processing (NLP)
for the identification of clauses and semantic analysis of those
clauses, and Large Language Models (LLM) for creating short
summaries and contextual explanations of clauses.

This planned framework is intended to provide a clause-by
clause analysis of important contract clauses as well as to
identify any possible risks, which include the penalty of
termination, termination conditions, and compliance
obligations. A compliance scoring mechanism is also created to
allow for the evaluation of the user's level of compliance with
the terms of these contracts. Additionally, the system offers
services in various Indian languages to allow users to interpret
their legal documents in their chosen language.

Tests and evaluations conducted show that the system greatly
enhances the effectiveness, accuracy, and usability of legal
document analysis when compared to the prior art of manually
conducting the same types of analyses. The combination of
OCR, NLP, and generative Al technologies enable the solution
to support an intelligent and scalable method for performing
legal document analyses, and thereby provide users with a
method for making decisions with much less complexity and
risk.

KEYWORDS: Contract Analysis, Legal Document
Processing, Optical Character Recognition (OCR),
Natural Language Processing (NLP), Large Language
Models (LLM), Risk Detection, Clause Extraction,
Generative Al, Multilingual Systems, Legal Al Assistants

LINTRODUCTION

As businesses become more reliant on both legal contracts
in their commercial dealings and also personal
arrangements, understanding contracts has become
critically important. Because of the complex language,
long clauses, and ambiguous terms contained in most legal
documents, many individuals and small companies run the
risk of misinterpreting the content unless they have the
assistance of a qualified attorney. As a result, the risk of
misinterpreting legal documents increases as does the
exposure of individuals / small companies to financial
and/or legal liability.

The digitisation of legal documents has spurred the urgent
requirement for automated and intelligent solutions to
quickly analyse and interpret contracts. Contract analysis
has traditionally been a manual, time-consuming process
requiring expert knowledge of the field which makes it
difficult for non-legal personnel to access [7].
Additionally, the existing tools that support the digital
nature of documents have primarily been focused on
storing documents or providing keyword search
capabilities, there are limited or no advanced features
available for semantic understanding, clause-level
analysis, or identifying risks within a document [8].

The development of Artificial Intelligence (Al)
technologies like Natural Language Processing (NLP)
have made it easier to work with unstructured text data [1],
[9]. Named entity recognition, classification of
documents, and semantic analysis have all been utilized
within Legal Informatics to create actionable results from
complicated documents [10]. OCR has been another
advancement that allows text to be extracted from scanned
documents and images so it can be processed end-to-end
in a document processing pipeline [11], [23].

Recent advancements in machine learning for natural
language processing (NLP) have greatly changed our
ability to comprehend and create written text by providing
a level of contextual information that is comparable to
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those produced by human beings. These models have the
ability to generate written content with near-human
quality, both in explaining concepts and summarizing
whole pieces of content (e.g., text) [12]. Furthermore,
applying these types of model when interpreting clauses
enables one to identify risks, obligations, and compliance
requirements with greater accuracy than has been
achieved previously within legal frameworks.

Although there has been progress in developing tools for
contract analysis, most existing systems have not fully
incorporated optical character recognition (OCR), natural
language processing (NLP), and generative Al into one
integrated solution. In addition, their limited ability to
interpret multiple languages and assess risk in real-time
has limited their overall effectiveness in fast-moving and
constantly changing environments [13].

The purpose of this paper is to develop an Al powered
contract analysis tool which facilitates and automates the
review of contract clauses to help users understand the
obligations set forth within contracts between parties.
Using OCR, NLP and large LLMs; the system will
identify risks, provide clause summaries and compute a
compliance score for each clause in order for end users to
have an easier time understanding their contractual
obligations with other parties. Additionally, this system
will provide users whom speak multiple languages with
access to the same level of information in their native
tongue.

The paper will provide the following contributions

*  The development of a unified Al framework that
integrates OCR, NLP, and LLM technologies to
provide a comprehensive approach to analyzing
contracts;

* The implementation of the detection of risk
associated with contract clauses and compliance
scoring;

* Providing a means to interpret languages to
increase access

* An empirical evaluation of the AI contract
analysis tool; comparing its usability and
effectiveness versus traditional methods of
contract analysis.

The intention of designing this tool is to provide an
intelligent, scalable and accessible method for users to
easily understand the complexities of contracting process.

. LITERATURE REVIEW

In recent years, the rising amount of digital contracts and
the increasing requirement for automated interpreting
systems have greatly increased the focus of legal
document analysis. Historically, these systems of
analyzing legal documents have been based on two
primary methods: rule-based systems that depend on
predefined sets of rules that can be applied to analyze legal
documents; and keyword matching systems, which rely

solely on searching for specific keywords to identify and
analyze legal documents. However, keyword-based
systems generally lack the capability to present the
contextual meaning or to interpret the complicated
relationships found within legal documents [14]. Because
of this limitation, the most accurate interpretations of the
contents of legal documents have often been missed due
to the dependency of the keyword-based systems on the
predefined rules and the absence of semantic
understanding.

With ongoing developments in the advancement of
Natural Language Processing (NLP), machine learning
based techniques are now being used to conduct legal text
analysis [2],[15]. Methods of legal text analysis that use
machine learning technologies such as text classification,
named entity recognition (NER), and syntactic parsing
have become widely adopted to accurately extract key
pieces of information from legal documents [15].
Nevertheless, these systems continue to experience
difficulties in conducting legal text analysis because of the
length of legal sentences, the ambiguity in the structure of
clauses, and the specialized terminologies used within
legal disciplines.

Optical Character Recognition (OCR) has also been used
extensively in the digitization of scanned documents of the
legal document type and to extract text from images and
PDF files containing legal text. Modern OCR
technologies (including deep learning-based OCR
technologies) have improved the accuracy of extracting
text; however significant challenges still remain in
extracting text from images due to the noisy inputs
generated by poorly scanned documents, the formation of
handwritten text within a legal document, and the
complexity of the layout of legal documents [16].

Utilizing natural language processing (NLP) and deep
learning models like Recurrent Neural Networks (RNNs),
Long Short-Term Memory (LSTM), and Transformer
based structures are becoming popular in recent times to
enhance how well we understand legal documents. All of
these models have been able to achieve success at
determining how the clauses relate to one another in legal
documents and help with determining what specific
information should be extracted from those clauses [17].

Legal artificial intelligence is being advanced by large
language models (LLMs). LLMs can provide contextual
reasoning, summarize large amounts of text, and give
human-level explanations of those texts, thus making
them an extremely attractive option for contract analysis
[18]. Problems such as high computational cost, difficulty
in generating output that is easy to read (interpretable),
and inability to easily perform domain-specific fine tuning
present challenges to their development and will be the
subject of continued research.

Another area where multiple studies have been completed
includes identifying penalties, obligations and termination
clauses in contract documents for purposes of identifying



risk. These types of systems usually rely on predefined
patterns of clauses or supervised learning models and will
not be able to detect anything that has not already been
seen or is more complex [19].

Yet another emerging opportunity for legal document
analysis is to have the ability to analyze legal documents
in multiple languages, which is particularly relevant in
countries with multiple language groups. Almost all
systems that are currently being developed for legal
documents do not have solid capabilities in this area, and
many potential users of these systems, who cannot read
English, will be unable to access these systems [20].

The existing contract analysis systems suffer from some
shortcomings despite the capabilities of today’s
technology. Many of these methods are still focused on
only one of the five areas discussed above (OCR or NLP)
and do not have a combined approach to resolve the
contract item. Also, most current systems are unable to
conduct a clause-level analysis, provide real-time risk
indicator detection, or have an easy-to-use interface for
non-expert individuals [21].

While, The proposed system brings together the OCR
technology, NLP Technology and LLM Technology into
one complete system so that the user will have a fully
functional end-to-end contract analysis solution. The
system also improves upon the accuracy, usability and
accessibility of existing solutions by providing clause
level information, real-time risk detection, compliance
scores and multilingual capabilities thereby overcoming
many of the issues created by the previous methods
discussed earlier. [22]

1. METHODOLOGY

The proposed Contract Analysis System consists of
several layers of artificial intelligence technologies, which
will combine Optical Character Recognition (OCR),
Natural Language Processing (NLP), and Large Language
Models (LLM) to create an easy-to-use automated system
that interprets legal documents.

The System Methodology focuses on: -efficiently
extracting relevant text, semantic analysis of the text for
underlying meaning, identifying risks from the text, and
producing a user-friendly Output (to end-users). A. Data
Input And Pre-processing

The Contract Analysis System will accept different
documents; however, only PDFs, JPEGs and scanned
documents will be inputted in As-is condition due to
requiring OCR (Optical Character Recognition). The
OCR technology will read the text and extract the text
from the scanned documents/images. After the text has
been extracted, it will go through pre-processing stage to
remove noise (incorrect formatting)[3], [6] correct
mistakes made[5] (to create readable output) as well as

classify extracted material into useful groupings (e.g
sentence and clause) [24].

B. Clause Extraction/NLP Processing Stage

Extracted text will have undergone Natural Language
Processing (NLP) analysis. Operations that will be
performed include: the identification of clause (using
sentence boundary detection and syntactic parsing);
performing key NLP tasks on extracted clauses (i.e.
tokenize, part of speech tags, named entity recognition);
this will allow us to identify significant entities,
obligations and conditions contained in the contract [25].

In addition to the clause extraction and analysis steps, each
respective clause will also be categorized into categories
like payment terms, termination clauses, penalties and
compliance. This will help provide the user with clarity
regarding complex legal documents.

C. Mechanism for Detecting Risk

The company also uses a set of rules to identify possible
areas of risk in contracts by applying Natural Language
Processing (NLP). The risks identified will include those
indicated by patterns or through use of the same word, as
well as by reference to previously defined contract
elements, such as those having high monetary penalties or
being subject to restrictive termination clauses or having
clauses that are not clear or unambiguous. This will enable
the user to identify key areas of attention [25].

D. Summarization and Explanation using a LLM

Language models serve as the foundation of generating
short summaries and contextual explanations for each
clause contained within the contract by automatically
processing the data that has been extracted from the
contract and condensing it into a simpler version for
nonlegal users to interpret complex contractual content.
As such, this will provide users with an improved ability
to interpret and use the contract.

E. Compliance Score

A compliance score will be used to provide an assessment
of a contract’s degree of conformity to standard legal
parameters (i.c., satisfactory). The calculated score will be
based on a number (e.g., certain essential clauses
contained in a contract or by examining various types of
risk associated with a contract or by determining the
completeness of a contract). The compliance score will
provide an approximate assessment of the reliability of a
given contract to the user.

F. Multilingual support

The program is designed so that users can access a range
of Indian languages. In order to increase accessibility,
translation models will help convert extracted text and



produced summaries into the language of the user, thereby
widening the potential for use among all users

G. System workflow

The flow of the system includes the following steps:

* upload document (PDF/Image),

*  extract text from document via OCR,

*  prepare/segment the text,

*  extract clauses from prepared/segmented text
and analyze with NLP,

*  detect and classify risks from clauses,

e summarize with LLM, and

*  score compliance and provide translated output
to user.

By having the system structured this way, users can
receive accurate, efficient and scalable analysis of
contracts, therefore allowing them to make better
decisions and have actionable information.
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Fig. 1. Methodology Workflow
IV. SYSTEM ARCHITECTURE

To Design an Al-based Contract Analysis System, we have
architected a modularized layered framework that will
allow us to achieve scalability, flexibility and efficiency
for processing legal documents. Each architectural layer
will accommodate integrated components from Optical
Character Recognition (OCR) and Natural Language
Processing (NLP) to Large Language Models (LLM)
[4],[8], thus giving us a complete end-to-end contract
analysis solution. A. Overall Architecture Overview

The overall system has six distinct functional layers: User
Interface, Input Data, OCR Processing, NLP/Course
Analysis, LLM Processing and Output/Visualisation.
Each Functional Layer serves a unique purpose to support
the continuous processing of data throughout the pipeline.

B. User Interface Layer

The User Interface (UI) Layer provides the user an
interactive interface where they can upload their legal
documents (PDF or Image) for analysis. The UI also
allows the user to choose what language they wish to have
the documents analysed in. The Ul provides the user with
the analysis results (Summary, Risk Alerts, Compliance
Scores).

C. Input Data Layer

The Input Data Layer receives the uploaded documents
and supports the various file types that will be uploaded.
This is done in order to ensure that the uploaded data is
properly sent to the OCR Module for further processing.

D. Optical Character Recognition (OCR) Processing
Layer

The document processing system's Optical Character
Recognition (OCR) layer will extract the textual
information from the scanned documents and PDFs that
were uploaded. Using OCR technology to determine how
best to extract the text by interpreting complex document
structures means that the extracted text will be available
for further analysis in the future. [6], [11]

E. Natural Language Processing (NLP) Clause Analysis
Layer

Following the initial extraction of the text from the
documents, the second step is the application of Natural
Language Processing (NLP) techniques to the extracted
text to segment the clauses and recognize entities within
the clauses. It also detects the contract sections (i.e.,
payment, penalties, termination, etc.) and analyzes the
structure and meaning of the contracts to identify key
elements.

F. Large Language Model (LLM) Processing Layer

The LLM processing layer processes the extracted clauses
and provides the clauses' summary and explanation in a
simple manner. It uses reasoning, in context, to create a
more detailed explanation (e.g., of electronic contracts) as
well as to estimate the probability of appropriate reasons
supporting the clause.

G. Output and Visualization Layer

The output and visualization layer presents the final
results of the processing described above. This includes:

* Clause-level summaries

» Highlighted risk factors

+ Compliance scores

» Translations into other languages

The wusers can access this information through a
userfriendly dashboard. The information can be reviewed
and acted on without delay.

H. Flow of Data
The system processes data in a linear fashion as follows:

1. Auser uploads a legal contract document

2. The OCR functionality extracts textual data from
the legal contract document

3. The NLP component segments and processes
identified clauses from the legal contract
document



4. Risk Identification identifies potentially risky
attributes within the identified clauses

5. The LLM will summarize and explain the legal
summary of the contract

6. Acompliance score  for
will be generated

7. The user will then see the results

the contract

I. Scalability and Adaptability

The architecture of the system is designed to be
cloudbased and scalable. The system's modularity allows
for easy integration with other components, such as more
complex NLP models or legal datasets for specific areas
of law. The system can also adapt to changes in contract
formats and changes in the law; therefore, the system can
continuously incorporate new contract formats and new
laws.

This multi-tiered architecture will allow for efficient
processing of information, accurate analysis of the
information processed, and enhanced usability of the
system; thus, the system will be applicable in the real
world within the legal profession.

Fig. 2. System Architecture
v.RESULTS & DISCUSSIONS

Evaluating the performance of the new Al-based Contract
Analysis System includes activities such as extracting
text, understanding clauses, identifying risks, and
summarising key findings. The incorporation of OCR,
NLP & LLM technologies into one system allows for
quick and accurate processing of legal documents.

In terms of extracting text from PDF and image
documents, the Contract Analysis System is successful at
this task regardless of whether the layout is moderately
complex or not; the use of OCR provides accurate
results.Identifying key clauses (for example: payment
terms, conditions of termination, penalties) using NLP
provides users with a better way to structure their
understanding of contract content. Detecting high-risk
clauses such as those related to high penalties, ambiguous
obligations and strict termination clauses allows the
Contract Analysis System to help users identify and
mitigate the risks associated with their contract content

The LLM technology-based summary tool will assist you
to easily comprehend complex legal jargon and give you
a simplified summary of important clauses (i.e., a
description of the clause written in understandable
language).

The compliance scoring tool will provide you with a
quantitative score of the reliability of your contracts and
assist you in determining your contractual obligations.
Additionally, by providing multilingual capability, you
will have the option to view contracts in your chosen
language.

In summary, this aforementioned methodology offers a
scalable, intelligent means for the analysis of legal
documents and allows users to make informed decisions
with less complexity and more confidence.
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VI. CONCLUSION & FUTURE WORK

An analysis of a Contract system that will use Artificial
Intelligence technologies to simplify reading legal
documents. An example of this System would use 3
different types of technology (Optical Character
Recognition - OCR; Natural Language Processing - NLP;
and Large Language Models - LLM). The result will be a
completely automated approach to extracting text from
contracts, analysing clauses of the contract, identifying
high risk items and providing a summary of the contract.
This means that when you analyse at the clause level and
can identify high risk items, users will be able to
understand what they are obliged to do under that contract,
and also determine if they are going to have to pay for any
loss or damage resulting from a breach of that contract.

Based on the results of a number of tests, the system is
capable of processing larger volumes of legal documents
at a much faster rate, with greater accuracy and reliability
than traditional methods of processing these documents
manually. The inclusion of a compliance score gives users
a way to evaluate how reliable the contract is, and
multilingual capability gives users access to the system
across a wider range of people who may speak languages

other than English, thus improving user experience. As a
result of the addition of generative Al, the system also
improves the interpretability of legal documents by
converting complex wordings into simple terms.

There are also some limitations of this system. The OCR
performance can be negatively impacted by the quality of
the documents and how well the documents are formatted.
The accuracy of the NLP models used in the system may
also be less predictive when dealing with very specific
legal terms that are unique to different industries (such as
insurance). Finally, LLM-based documents may add
additional processing time for applications that need
realtime responses.

In the next stage of the project, we will focus on improving
our ability to fine-tune model performance across the legal
domain. We will develop more sophisticated design
architectures for our transformer models to increase the
accuracy of classifying clauses. Finally, we will build out
the ability to process data in near real-time and increase
the scale at which we can deploy these models.

Further, we will explore using XAI methodologies to
allow for greater transparency within our data science
analytics, and integrate our models with the various legal
knowledge bases that exist today to complete the analysis
of contracts.

The overall goal of the proposed system is to provide a
scalable, intelligent, and easy-to-use solution for
automated contract analysis, allowing users to make
informed legal decisions with greater ease and confidence.
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