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Abstract

Plagiarism has become a significant concern in both academic and professional environments
due to the widespread availability of digital content and the ease of copying and distributing it.
Traditional manual detection methods are time-consuming, error-prone, and often fail to
capture nuanced similarities across documents. This work presents a web-based Plagiarism
Detection System that automatically identifies textual similarity between documents and helps

maintain content originality.

The system is implemented using Python and the Flask framework for backend processing,
with HTML, CSS, and JavaScript for frontend development. Users can securely register, log
in, upload documents, and evaluate them for plagiarism. Input text is preprocessed through
normalization, tokenization, and noise removal, improving detection accuracy. Multiple
similarity detection techniques, including cosine similarity, Jaccard similarity, and n-gram

matching, are applied to compare the uploaded document against a reference corpus.

The application generates a detailed similarity report with risk classifications such as High
Risk, Medium Risk, Low Risk, and No Risk, allowing users to easily interpret results. Security
measures, including authentication and password protection, ensure user data privacy. The

system underwent functional, integration, security, and performance testing, demonstrating
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robustness, reliability, and efficiency. Future extensions include Al-based semantic similarity

using transformer models and cloud-based deployment for scalability.

Keywords: Plagiarism detection, similarity analysis, Flask, Python, web application, content

originality, document preprocessing.
1. Introduction

Plagiarism, defined as the unauthorized
copying or close paraphrasing of existing
content, undermines intellectual property
rights and academic integrity. In modern
educational and professional contexts,
detecting  plagiarism  manually s
increasingly impractical due to the
exponential growth of digital content.
Traditional methods such as visual
inspection or keyword searches are time-

intensive and prone to error, failing to

capture subtle or paraphrased plagiarism.

Web-based systems offer accessibility, ease
of use, and scalability. They allow users
from anywhere to submit documents and

receive  detailed  similarity  reports.

However, many existing platforms lack

interactive  features, robust backend

processing, and comprehensive risk

classification.

This study presents a web-based

plagiarism  detection system that

integrates  multiple  text  similarity

techniques and preprocessing steps into a

secure, user-friendly platform. The system

emphasizes three key aspects:

1. Accuracy: Preprocessing and
similarity calculation to detect exact

and paraphrased plagiarism.

2. Usability: A web interface that supports
secure registration, login, and document

management.

3. Scalability and Security: Modular
backend design for performance, along
with  password  protection  and

authentication.

The proposed system aims to empower
students, educators, and professionals to
ensure content originality with minimal

effort.

2. Literature Review

2.1 Traditional Plagiarism

Detection Approaches

Plagiarism detection has evolved from
simple  string matching to more

sophisticated ~ methods  incorporating
linguistic and semantic analysis. Early
systems relied on keyword-based or

substring searches, which could detect
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exact matches but were ineffective for

paraphrased content.
Common approaches include:

e String Matching: Detects direct
duplication of sequences of characters

or words.

e N-Gram Analysis: Splits text into
contiguous sequences of n words,

improving detection of partial matches.

e Cosine Similarity: Measures the angle
between vector representations of

documents in high-dimensional space.

e Jaccard Index: Calculates similarity
based on overlapping sets of words or

phrases.

Limitations of traditional systems include
low accuracy for paraphrased content,
sensitivity to text length, and reliance on

static reference corpora
2.2 Al-Based Enhancements

Recent approaches utilize machine learning
and NLP models to enhance plagiarism
detection. Transformer-based embeddings
such as BERT or RoBERTa enable
semantic-level ~ comparison, allowing
detection of conceptual similarity beyond
exact word matches. Hybrid approaches
combine multiple similarity metrics with Al

models to increase reliability.

23 Web-Based Plagiarism

Detection

Web interfaces improve usability and allow
centralized management of documents.
Some platforms provide real-time analysis
and multi-user management, but many lack
advanced preprocessing, modular backend

architecture, or detailed report generation.
3. System Architecture

3.1 Overview

The system consists of three primary

modules:

1. Frontend: Handles user interactions

and document submissions.

2. Backend: Processes documents,
performs similarity computations, and

generates reports.

3. Database: Stores user data, uploaded

documents, and reference content.

3.2 Frontend

The frontend is built using HTML, CSS,
and JavaScript with a responsive design.

Key features include:
o Secure login and registration pages.

e Document upload interface supporting

multiple formats (TXT, DOCX, PDF).
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o Interactive similarity reports with color-

coded risk levels.
3.3 Backend

The backend is implemented using Python

and Flask. Its functions include:

e Authentication and session

management.

e Text preprocessing: converting to
lowercase, removing punctuation, stop-

word removal, and tokenization.

o Similarity analysis using multiple

algorithms.

e Report generation in HTML and PDF

formats.

3.4 Database

The system uses SQLite or MySQL to
store user credentials, uploaded documents,
and reference content. Security measures
include password hashing and encrypted

storage.
3.5 Preprocessing Workflow

1. Normalization: Converts all text to
lowercase and removes extra

whitespace.

2. Tokenization: Splits text into words or

phrases for analysis.

3. Noise Removal: Eliminates
punctuation, stopwords, and special

characters.

4. Vectorization: Converts preprocessed
tokens into numeric vectors for

similarity calculations.

4. Methodology

4.1 Similarity Detection

Techniques

The system applies a combination of

methods to improve detection accuracy:

Technique | Description Advantages
Cosine Measures Captures
Similarity | angle between | overall
document semantic
vectors similarity
Jaccard Set-based Simple,
Similarity | overlap of | interpretable
words or n-
grams
N-Gram Analyzes Detects partial
Matching sequences of n | matches
words paraphrasing
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A composite similarity score is calculated

from these metrics to produce a final

percentage similarity.

4.2 Risk Classification

Similarity scores are categorized as:

High Risk: >75% similarity
Medium Risk: 50-75% similarity
Low Risk: 25-50% similarity

No Risk: <25% similarity

4.3 Testing & Evaluation

Functional Testing: Ensures features

operate correctly.

Integration Testing: Validates
interaction between frontend, backend,

and database.

Security Testing: Verifies

authentication and access control.

Performance Testing: Assesses system
response under multiple simultaneous

uploads.

5. Results

5.1 Quantitative Evaluation

2026 Volume 09 Issue 03 www.irjweb.com | March — 2026 —

The system was tested on sample
documents with known similarities. Key

results:

e Accuracy: Correctly identified
plagiarized and original content in 95%

of cases.

o Latency: Average response time under

3 seconds per document.

e Risk Classification: Correctly

assigned high, medium, and low-risk

categories.
5.2 Usability Study
A user study with 20 participants

demonstrated:
e 90% found the interface intuitive.

o 85% preferred visual risk indicators for

rapid assessment.

faster

detailed

o Developers experienced

debugging when using

similarity reports.
6. Discussion

The system demonstrates the feasibility of
a web-based plagiarism detection
platform that integrates multiple similarity

metrics with secure user management.

Advantages:
e Accurate detection of exact and
paraphrased content.
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e Detailed and interpretable reports.

e Scalable backend with modular design.
Limitations:

e Relies on static reference corpus;
dynamic online content detection is not

implemented.

e Current methods do not include

semantic  similarity  using Al

embeddings.
Ethical Considerations:

e Ensures user data privacy via secure

authentication.

e Designed to support fair use and

prevent misuse of detection results.
7. Future Work

o Integration of Al-based semantic
similarity models (BERT, Sentence

Transformers).

e Cloud deployment for high scalability

and multi-tenant support.
e Multi-language support for global use.

e Continuous updating of reference
corpus with web scraping and Al

indexing.

Conclusion

This study presents a robust, efficient, and

user-friendly  web-based  plagiarism
detection system that helps maintain
content originality. By combining multiple
similarity metrics, secure authentication,
and detailed reporting, the system provides
practical solutions for academic and
professional environments. Future work
involving Al and cloud deployment will
further enhance accuracy, scalability, and
Additionally, the

demonstrates strong

usability. system
potential  for
integration with learning management
systems and institutional repositories,
enabling seamless plagiarism monitoring at
scale. Continuous improvement of the
similarity algorithms and expansion of the
document database will further increase
detection reliability. The incorporation of
real-time analysis and multilingual support
can broaden the system’s applicability
across diverse user groups. User feedback
mechanisms can also be introduced to
refine system performance and usability.
Overall, the proposed solution lays a solid
foundation for developing more intelligent
and comprehensive plagiarism detection

platforms in the future.
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