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Abstract: Plagiarism has emerged as a significant challenge in academic and content-driven
environments due to the widespread availability of digital information. Most existing plagiarism
detection tools operate as online services and depend on cloud-based databases, which raises concerns
related to data privacy, subscription costs, and accessibility in low-connectivity environments. This
paper presents the design and implementation of an offline plagiarism detection system using machine
learning techniques. The proposed system performs text preprocessing, feature extraction using TF-
IDF, and similarity computation using cosine similarity to identify potential plagiarism within a locally
maintained document repository. The system generates detailed similarity reports highlighting
overlapping content and providing similarity scores for interpretability. Experimental evaluation
demonstrates that the proposed approach effectively detects direct and partial plagiarism in offline
environments with acceptable performance and accuracy. The solution offers a privacy-preserving and
cost-effective alternative to online plagiarism detection platforms, making it suitable for educational
institutions and organizations with limited internet access.

Index Terms - Plagiarism Detection, Offline Systems, Machine Learning, TF-IDF, Cosine Similarity,
Text Similarity, NLP

I. INTRODUCTION

The rapid digitization of academic resources and content creation platforms has increased the risk of
plagiarism [5]. Students and content creators can easily copy, modify, or paraphrase material from
existing sources. Ensuring originality is essential for maintaining academic integrity and content
authenticity. Traditional manual plagiarism detection is time-consuming and unreliable when dealing
with large document collections.

While several online plagiarism detection tools are widely used, their reliance on internet connectivity
and third-party servers raises concerns related to privacy, cost, and data control [6]. Institutions in low-
connectivity environments face accessibility issues, and confidential documents may not be suitable for
upload to external platforms. These challenges motivate the development of offline plagiarism
detection systems that operate locally and preserve data confidentiality.

This paper proposes an offline plagiarism detection system using machine learning-based text similarity
techniques. The system processes documents locally, compares them with a local repository, and
generates interpretable similarity reports. The approach aims to provide a practical, privacy-preserving
solution suitable for real-world academic environments.

The novelty of the proposed system lies in its fully offline architecture, which ensures data privacy and
eliminates dependency on internet connectivity. Unlike existing cloud-based plagiarism detection tools,
the system provides a lightweight and cost-effective solution using TF-IDF and cosine similarity. This
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makes it suitable for educational institutions, particularly in low-connectivity environments, while
maintaining acceptable detection performance.

Il. RELATED WORK

Existing plagiarism detection approaches can be broadly categorized into traditional text matching
methods and machine learning-based similarity detection techniques. Traditional approaches rely on
exact string matching, keyword overlap, and n-gram comparison [6]. These methods effectively detect
direct copying but struggle with paraphrased content.

Machine learning and NLP techniques have enabled more robust detection through feature extraction
methods such as TF-IDF and similarity measures such as cosine similarity [1]. Semantic similarity
approaches using word embeddings and contextual models further improve detection of paraphrased
plagiarism but require significant computational resources and are commonly deployed in cloud
environments.

Most commercial plagiarism detection tools operate online and provide access to large web-scale
databases. However, they introduce concerns related to data privacy, recurring subscription costs, and
limited customization. Limited research focuses on practical, offline-capable plagiarism detection
systems that balance accuracy with resource efficiency. This paper addresses this gap by presenting a
lightweight, offline solution suitable for institutional deployment.

I1l. PROPOSED METHODOLOGY
The proposed system follows a modular offline workflow:

3.1 Data Collection and Local Repository
A local document repository is created using previously submitted assignments, reports, and reference
documents. The repository is curated to ensure relevance and diversity.

3.2 Text Preprocessing
Documents undergo preprocessing, including tokenization, normalization, stop-word removal, and
stemming/lemmatization. This reduces noise and standardizes text representation.

3.3 Feature Extraction
TF-IDF is used to convert text into numerical vectors [1]. Repository documents are vectorized in
advance and stored locally for efficient reuse.

3.4 Similarity Computation
Cosine similarity measures the similarity between the input document vector and repository vectors
[13]. Documents exceeding a predefined similarity threshold are flagged as potential plagiarism cases.

The system generates a detailed report with similarity percentages, ranked matched documents, and
highlighted overlapping segments to support human interpretation.
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IV.SYSTEM ARCHITECTURE AND IMPLEMENTATION
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Fig. 1: System Architecture

As shown in Fig. 1, the system adopts a layered architecture comprising a user interface layer,
application logic layer, processing layer, and local data storage layer. The implementation uses open-
source tools to ensure cost-effectiveness and offline deployment. Feature vectors for repository
documents are precomputed to optimize performance. The user interface supports document upload,
result visualization, and report export.

GUARD PRO

Plagiarism Detection System

Mai

Check File for Plagiarism

Detailed Report | Matches Highlighted

Fig. 2: User Interface

As shown in Fig. 2, the system is designed to be modular, allowing future enhancements such as
semantic similarity models and multi-language support. All processing is performed locally to preserve
data privacy and independence from external services.
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V. EXPERIMENTAL EVALUATION

The system is evaluated using a test dataset containing approximately 25 documents, including original
documents, direct copy-paste cases, partial copying, and paraphrased content. Performance metrics
include processing time, detection accuracy, and false positive/negative rates.

Results indicate high accuracy for detecting direct and partial plagiarism. Performance remains
acceptable for small to medium-sized repositories in offline environments. Detection of heavily
paraphrased content is limited due to reliance on surface-level similarity features, highlighting
opportunities for future enhancement.

VI. RESULTS AND DISCUSSION

GUARD PRO Plagiarism Detection System

GUARD PRO

Plagiarism Detection System

Fig. 3: Workflow of the System

As shown in Fig. 3, the experimental results demonstrate that TF-IDF and cosine similarity provide
reliable detection of lexical overlap [14]. The offline architecture ensures data privacy and consistent
availability. User testing indicates that the system is easy to use and integrates well into academic
workflows. However, the lack of access to global online databases limits detection to the local
repository. The system is best positioned as a decision-support tool rather than a complete replacement
for online platforms or human judgment.

VIl. ADVANTAGES AND LIMITATIONS

Advantages:
° Fully offline operation with strong data privacy
° Cost-effective using open-source tools
° Customizable local repository
° Interpretable similarity reports
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Limitations:
° Limited detection of deep semantic plagiarism
° Repository coverage limits detection scope
) Performance constraints with very large repositories

VIIl. FUTURE WORK

Future enhancements include integrating semantic similarity models for paraphrase detection,
supporting multiple languages, extending detection to images and source code, and providing optional
cloud synchronization for backup and collaboration. Mobile application integration can further improve
accessibility.

IX. CONCLUSION

This paper presented an offline plagiarism detection system using machine learning-based text
similarity techniques. The system effectively detects direct and partial plagiarism within a local
repository while preserving data privacy and operating without internet connectivity. The proposed
solution offers a practical and cost-effective alternative to online plagiarism detection tools, particularly
suitable for institutions with connectivity or privacy constraints. Future enhancements can further
improve detection accuracy and broaden system applicability.
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