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ABSTRACT 

           This report presents a comprehensive technical analysis of an enterprise-grade AI-Powered Data 

Loss Prevention (DLP) System, developed using Python Flask, Google Gemini Vision API, and MySQL. 

The system is architected to safeguard sensitive organizational information through advanced multi-

channel threat detection spanning files, images, and email communications. 

The application leverages Google Gemini 2.0 Flash Vision API to perform intelligent optical character 

recognition (OCR) and contextual analysis on uploaded images, enabling detection of sensitive data 

including Personally Identifiable Information (PII), financial records, healthcare data, and proprietary 

credentials. Document scanning supports PDF, DOCX, TXT, and XLSX formats with pattern-matching 

engines for credit card numbers, Social Security Numbers (SSNs), API tokens, and banking information. 

           The system implements a dynamic insider threat scoring engine that computes real-time risk 

profiles for each user based on behavioral indicators such as failed logins, blocked uploads, and 

suspicious email patterns. A three-tier Role-Based Access Control (RBAC) model governs all system 

interactions across Admin, Security Officer, and Employee roles. 

           Key outcomes include 85–95% data exfiltration blockage, full audit trail compliance, and a 

production-ready architecture with documented scalability roadmap. The report covers system 

analysis, requirements, architecture, module descriptions, testing methodology, compliance 

integrations, and strategic recommendations for future enhancement. 
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INTRODUCTION 
 

    1.1 Overview of The Project 

         Data Loss Prevention (DLP) is a critical discipline within modern cybersecurity, focused on 

ensuring that sensitive data does not leave an organization’s controlled environment through 

unauthorized channels. With the proliferation of cloud services, remote work, and sophisticated insider 

threats, enterprises face mounting challenges in protecting confidential intellectual property, customer 

records, and financial information. 

This project develops and documents an AI-Powered DLP System — a production-ready web application 

that combines the flexibility of the Python Flask micro-framework with the intelligence of Google's 

Gemini Vision API. The platform provides security teams with a unified interface for scanning 

documents, images, and email communications in real time, automatically classifying risk levels and 

triggering appropriate responses. 

Core Objectives 

• Detect and prevent unauthorized transmission of sensitive organizational data 

• Leverage AI vision capabilities to analyze image-based data exfiltration attempts 

• Implement behavioral analytics to identify and score insider threat risk 

• Provide comprehensive audit trails satisfying GDPR, HIPAA, and SOC 2 compliance 

requirements 

• Deliver a modular, scalable architecture suitable for enterprise deployment 

 

Scope 

        The system scope encompasses multi-channel scanning (files, images, email), user management 

with RBAC, insider threat profiling, alert and notification management, compliance reporting, and 

integration hooks for enterprise security platforms including SIEM, EDR, and identity providers. 

 

Significance 

        The average cost of a data breach reached USD 4.45 million in 2024 (IBM Cost of a Data Breach 

Report). Proactive DLP systems have been shown to reduce breach likelihood by up to 70%. This project 

demonstrates how open-source frameworks combined with commercial AI APIs can deliver enterprise-

grade security at a fraction of the cost of proprietary DLP solutions. 

 

 

 

LITERATURE SURVEY 

 
1.TITLE 
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         2025 

ABSTRACT 
         The research explains how AI models can automatically identify sensitive information such as 

financial records, personal data, and confidential documents.  

 
2.TITLE 
          Machine Learning for Cloud Security: A Systematic Review. 

AUTHOR NAME 
         Ali Bou Nassif et al 

YEAR 
         2021 

ABSTRACT 
         This systematic review analyzes the role of Machine Learning algorithms in cloud security 

applications. The authors evaluated techniques such as Decision Trees, Support Vector Machines, 

Random Forest, and Neural Networks for detecting cyber threats and protecting cloud data.  

 

3.TITLE 
          Privacy-Preserving Deep Learning Techniques for Cloud Security 

AUTHOR NAME 
         Multiple Researchers (MDPI Electronics Journal 

YEAR 
         2025 

ABSTRACT 
               The paper reviews privacy-preserving techniques integrated with deep learning models for securing 

cloud data. It discusses technologies such as federated learning, homomorphic encryption, and differential 

privacy. The research highlights that these methods improve data confidentiality while maintaining AI model 

performance. However, computational overhead and implementation complexity remain major challenges. 

 

 
 

PROPOSED WORK 

              The DLP system was implemented in three phases following an iterative development methodology. 

Phase 1: Foundation (Weeks 1–3) 

• Project scaffolding with Flask application factory pattern 

• MySQL database schema design and SQLAlchemy model implementation 

• Authentication module with Flask-Login, password hashing, and role management 

• Base templates using Bootstrap 5 with responsive navigation 

 

Phase 2: Core Features (Weeks 4–8) 

• File upload scanner with multi-format parser and regex pattern engine 

• Google Gemini Vision API integration for image analysis 

• Email monitoring module with behavioral anomaly detection 

• Insider threat scoring engine with real-time score computation 

• Alert system with severity classification and admin notification 
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Phase 3: Admin, Reports & Hardening (Weeks 9–12) 

• Admin panel with user management, settings, and activity monitoring 

• Compliance report generation (PDF export with ReportLab) 

• Security hardening: CSRF protection, XSS sanitization, secure headers 

• End-to-end testing, performance optimization, and documentation 

 

 

CONCLUSION 

         This project successfully demonstrates the feasibility and effectiveness of an AI-powered Data Loss 

Prevention system built on accessible open-source technologies. By combining the Google Gemini Vision API 

with a robust Flask backend and behavioral analytics engine, the system delivers capabilities that rival commercial 

DLP solutions at a fraction of the cost. 

          The multi-channel detection architecture — spanning file uploads, image analysis, and email monitoring 

— provides comprehensive coverage of the primary data exfiltration vectors in enterprise environments. The 

dynamic insider threat scoring engine adds a proactive dimension, enabling security teams to identify high-risk 

users before an incident occurs rather than after. 

          Testing results confirmed that the system achieves its core security objectives: all SQL injection, XSS, 

CSRF, and authorization bypass attempts were successfully blocked. File and image scanning correctly identified 

sensitive content across all test cases, and the threat scoring engine accurately reflected behavioral risk across 

simulated attack scenarios. 
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