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Abstract

The Multi-Document Comparator is an intelligent document analysis system
designed to compare multiple reports and identify differences, similarities, additions,
deletions, and modifications between them. Comparing documents manually can be
difficult and time-consuming, especially when the reports contain hundreds of pages or
similar information presented in different formats. The proposed system uses Artificial
Intelligence and Natural Language Processing to automate the comparison process.

The system allows users to upload two or more documents such as PDF files, Word
documents, text reports, research papers, business reports, or project documents. The
uploaded documents are first processed to extract their text and important structural
information. The system then analyzes the content and compares corresponding
sections, paragraphs, sentences, tables, and key information across the documents.

Natural Language Processing techniques are used to understand the meaning of the
content rather than depending only on exact word matching. The system can identify
whether information has been added, removed, changed, or rewritten using different
words. It can also detect similar statements, contradictory information, changes in
numerical values, and differences in important sections. This makes the comparison
more meaningful than a basic text-difference tool.

The system presents the comparison results through an easy-to-understand interface.
Differences can be highlighted using categories such as Added, Removed, Modified,
Similar, and Conflicting. Users can view side-by-side document comparisons,
section-level differences, and an overall summary of the changes. The system can also
generate a comparison report that provides important findings without requiring the
user to read every document again.

Overall, the Multi-Document Comparator reduces the manual effort required for
document comparison and improves the accuracy and speed of identifying changes. It
can be useful for students, researchers, organizations, legal teams, auditors, content
reviewers, and business professionals. The system can be further enhanced with
multilingual comparison, table comparison, image comparison, advanced contradiction
detection, and integration with cloud document management platforms.

I. INTRODUCTION
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Documents are widely used to store and communicate information in education,
business, research, government, and many other fields. Often, multiple versions of the
same report are created as information is updated or corrected. Users may need to
compare these versions to understand what has changed. When documents are short,
manual comparison may be possible, but comparing large reports with hundreds of
pages becomes difficult and inefficient.

Traditional document comparison tools generally identify differences by comparing
words or characters between two files. Although these tools are useful for basic editing
tasks, they may not understand the actual meaning of the content. For example, two
sentences can express the same idea using completely different words, while two
similar-looking sentences may contain different numerical values or meanings.
Therefore, semantic understanding is important for effective document comparison.

The Multi-Document Comparator uses Artificial Intelligence and Natural Language
Processing to provide a more intelligent approach to document comparison. The system
extracts content from multiple documents and divides it into meaningful units such as
headings, paragraphs, sentences, and tables. It then analyzes these units and determines
their similarities and differences. This allows the system to identify meaningful changes
instead of simply highlighting every changed word.

The system can compare multiple versions of reports and classify detected changes into
different categories. It can identify newly added information, deleted information,
modified content, similar content, and potentially conflicting statements. Numerical
values, dates, names, headings, and important keywords can also be compared. A
summary of major changes helps users quickly understand the differences between
documents.

The proposed system aims to make document comparison faster, more accurate, and
easier to understand. It reduces repetitive manual work and allows users to focus on
important changes rather than spending hours reading multiple versions of the same
report. The system can support academic research, document review, auditing, business
analysis, legal document checking, and other applications where accurate comparison
of multiple documents is required.

II. LITERATURE SURVEY

Traditional document comparison techniques mainly use text-matching and string-
difference algorithms to identify changes between documents. Algorithms such as
character-level and word-level comparison can detect inserted, deleted, or modified text.
These methods are useful for identifying exact changes but may produce many
unnecessary differences when formatting or sentence structure changes. They also have
limited ability to understand the meaning of the content.

Document analysis systems have introduced Natural Language Processing techniques
to improve the understanding of textual information. NLP methods such as tokenization,
sentence segmentation, keyword extraction, named entity recognition, and text
similarity can be used to analyze document content. These techniques help systems
identify important concepts and relationships within reports. However, traditional NLP
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approaches may have difficulty understanding complex context and semantic
relationships.

Semantic similarity techniques have been widely explored for comparing texts based
on meaning. Word embeddings and sentence embeddings allow text units with similar
meanings to be represented in a common semantic space. Similarity measurements can
then be used to identify sentences or paragraphs that express related information even
when different words are used. Such approaches are useful for detecting paraphrased
content that basic text comparison systems may fail to identify.

Recent developments in Transformer-based language models and Large Language
Models have significantly improved document understanding. These models can
analyze long passages, summarize information, identify relationships, and compare
statements based on their contextual meaning. They can also identify potential
contradictions between different pieces of information. However, processing large
documents with Al models can require significant computational resources and
appropriate techniques for handling long contexts.

Research in document intelligence has also explored information extraction from PDFs,
scanned documents, tables, and structured reports. Optical Character Recognition can
convert scanned pages into machine-readable text, while document layout analysis can
identify headings, tables, images, and other structural elements. Combining document
extraction with semantic comparison can provide more complete analysis. Nevertheless,
differences in document formats and layouts continue to create challenges.

Existing research demonstrates that combining traditional text comparison, NLP,
semantic similarity, and Generative Al can provide a powerful solution for multi-
document analysis. However, challenges remain in areas such as accuracy,
contradiction detection, numerical comparison, long-document processing, and result
interpretation. The proposed Multi-Document Comparator addresses these
challenges by integrating document extraction, structural analysis, semantic
comparison, change classification, conflict detection, and visual result presentation into
a single system.

ITII. SYSTEM ANALYSIS

The Multi-Document Comparator is designed to analyze multiple reports and identify
meaningful differences between them. The user first uploads two or more documents
through the application interface. The system validates the files and extracts their
textual and structural information. The preprocessing module removes unnecessary
formatting and organizes the extracted content into headings, paragraphs, sentences,
and tables. NLP techniques are then used to identify keywords, entities, dates, numbers,
and important concepts. A document alignment module finds corresponding sections
and content across the uploaded reports. The comparison engine performs both exact
text comparison and semantic similarity analysis. Changes are classified as added,
deleted, modified, similar, or conflicting information. The system also checks important
numerical values, dates, and statements for inconsistencies. A result-generation module
prepares a summary of the major differences and similarities. Users can view detailed
changes through side-by-side or highlighted comparison views. Finally, the system
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generates an overall comparison report that can be saved or exported for future
reference.

Existing System

Existing document comparison systems mainly depend on traditional text-based
comparison methods. Users generally upload two documents and the system compares
their characters, words, or sentences to identify changes. These systems are effective
when documents have only small textual modifications. However, they often struggle
when the same information is rewritten using different words or sentence structures.
Most basic comparison tools also focus primarily on comparing two documents rather
than analyzing multiple reports together. Users may need to manually review large
numbers of highlighted changes to determine which modifications are actually
important. Differences in document formatting, headings, tables, and layouts can also
make the comparison difficult. Some systems do not provide meaningful summaries of
the detected changes. They may also fail to identify contradictions in numerical values,
dates, or statements. Manual interpretation is therefore required after the comparison
process. When reports are large, reviewing all the detected differences becomes time-
consuming. As a result, traditional systems provide limited semantic understanding and
are not ideal for complex multi-document analysis.

Disadvantages of Existing System

e Mainly depends on exact word or character matching.

e Limited understanding of the meaning of text.

o Difficulty detecting paraphrased information.

e Usually designed for comparing only two documents.

o Cannot effectively identify semantic contradictions.

e Limited comparison of tables and structured information.

o Large numbers of insignificant differences may be displayed.
e Requires manual interpretation of comparison results.

o Difficult to compare very large reports efficiently.

e Limited automatic summarization of important changes.

o Formatting and layout differences can affect comparison quality.
o Limited support for intelligent classification of changes.

Proposed System

The proposed Multi-Document Comparator uses Artificial Intelligence and Natural
Language Processing to intelligently compare multiple reports. Users can upload two
or more documents in supported formats such as PDF, DOCX, and TXT. The system
extracts text and structural information while preserving important headings, sections,
paragraphs, and tables. A preprocessing module cleans the extracted information and
prepares it for analysis. NLP techniques identify important keywords, entities, dates,
numbers, and concepts from each document. A semantic analysis module converts text
into meaningful representations to identify content with similar meanings. The
document alignment engine matches related sections and paragraphs across different
reports. The comparison engine identifies additions, deletions, modifications,
similarities, and potential conflicts. Special analysis is performed on important values
such as dates, percentages, quantities, and names. The system generates a visual
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comparison showing the detected changes in an understandable format. An Al summary
module explains the major differences and provides key findings. Users can review,
filter, export, and save the comparison results for future use.

Advantages of Proposed System

e Compares multiple documents efficiently.

e Provides semantic as well as exact text comparison.

o Detects paraphrased information with similar meanings.
e Identifies added, deleted, and modified content.

e Detects potentially conflicting information.

o Compares important numbers, dates, names, and values.
e Provides section-level and paragraph-level comparison.
e Automatically summarizes major differences.

e Reduces manual document-review effort.

o Provides easy-to-understand visual comparison results.
e Supports different document formats.

e Allows comparison results to be saved or exported.

IV.METHODOLOGY

The methodology begins when the user uploads two or more reports through the Multi-
Document Comparator interface. The system first validates the uploaded files and
identifies their document formats. A document extraction module retrieves text,
headings, paragraphs, tables, and other useful structural information. If required, OCR
techniques are applied to extract text from scanned documents. The preprocessing
module removes unnecessary formatting, normalizes text, and divides the documents
into meaningful sections. NLP techniques are then applied to identify keywords,
entities, dates, numbers, and important concepts. A semantic representation module
generates embeddings for sentences and paragraphs to understand their meanings. The
alignment module matches related sections and content across different documents. The
comparison engine performs exact matching and semantic comparison to identify
changes and similarities. A classification module categorizes each detected change as
added, removed, modified, similar, or conflicting. An Al summarization module
generates a concise explanation of the major differences. Finally, the results are
displayed through a comparison dashboard and can be exported as a detailed
comparison report.

SYSTEM ARCHITECTURE

The system architecture consists of multiple modules that work together to analyze and
compare reports intelligently. The User Interface allows users to upload multiple
documents and select comparison options. The Document Upload and Validation
Module checks file types, size, and document availability. The Document Extraction
Module extracts text, headings, paragraphs, tables, and other structural information
from the uploaded files. The OCR Module handles scanned or image-based documents
when necessary. The Preprocessing Module cleans and normalizes the extracted
content. The NLP Analysis Module identifies keywords, entities, concepts, dates, and
numerical information. The Semantic Analysis Engine generates meaningful
representations of text for semantic comparison. The Document Alignment Module
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identifies corresponding sections and paragraphs between reports. The Comparison
Engine detects additions, deletions, modifications, similarities, and conflicts. The Al
Summary Module generates important findings and an easy-to-read comparison
summary. Finally, the Comparison Dashboard and Export Module presents highlighted
differences and allows users to save or export the final comparison report.

Multi-Document Comparator

(Find Differences Across Reports)
System Architecture

3. Document Processing
& Text Extraction
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V. RESULT AND OUTPUT
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3 documents analyzed in 12 seconds,

VI. CONCLUSION

The Multi-Document Comparator provides an intelligent and efficient solution for
comparing multiple reports and identifying meaningful differences between them. The
system reduces the time and manual effort required to read and compare large
documents individually.

By combining Natural Language Processing, semantic analysis, text comparison, and
Artificial Intelligence, the system can identify added, removed, modified, similar, and
conflicting information. It can also compare important values such as dates, numbers,
names, and other key information across different versions of a report.

The system presents the detected changes through a user-friendly dashboard with
highlighted differences, section-wise comparisons, summaries, and Al-generated
insights. This makes it easier for users to quickly understand the important changes
without reviewing every page manually. Users can also export and save the comparison
results for future reference.

Overall, the proposed system makes document comparison faster, smarter, and more
reliable. It can be useful for students, researchers, businesses, auditors, legal
professionals, and organizations that frequently work with multiple versions of reports.
In the future, the system can be enhanced with multilingual document comparison,
advanced table and image comparison, improved contradiction detection, real-time
collaboration, and integration with cloud-based document management systems.
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