RESEARCH THEME RT-06

Steganography, Information Hiding and Cybersecurity

"Securing Digital Communication Through Intelligent
Information Hiding, Cyber Defense, and Digital
Forensics Technologies."

Research Theme Number: RT-06
Research Maturity Level: Advanced
Research Status: Active
Patent Potential: High
Funding Potential: High
Industry Relevance: Very High
Technology Readiness Level (TRL):4—7
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Steganography, Information Hiding and Cybersecurity
Advancing Secure Communication Through Intelligent
Information Concealment and Cyber Defense Technologies

Overview

As digital communication becomes increasingly pervasive, protecting sensitive information
from unauthorized access, tampering, and cyber threats has become critical. Steganography,
information hiding, digital watermarking, cryptography, and cybersecurity technologies
provide essential mechanisms for secure communication and digital asset protection.

This research theme focuses on developing advanced techniques for covert communication,
secure multimedia transmission, digital rights protection, cyber threat detection, and intelligent
security frameworks.

The objective is to build robust systems that ensure confidentiality, integrity, authenticity, and
availability of digital information.

Current Research Areas
Image Steganography

LSB-Based Information Hiding
Adaptive Image Steganography
Deep Learning-Based Steganography
Medical Image Security

Robust Image Watermarking

Audio and Video Steganography

e Secure Multimedia Communication
e Video Watermarking

e Audio Information Hiding

e Covert Communication Systems

e Multimedia Authentication

Network Steganography

Protocol-Based Information Hiding
Packet-Level Steganography
Cloud Communication Security
loT Communication Protection
Secure Data Channels



Digital Watermarking

Copyright Protection
Ownership Verification
Content Authentication
Tamper Detection

Digital Rights Management

Cybersecurity and Digital Forensics

Intrusion Detection Systems
Malware Analysis

Threat Intelligence

Digital Evidence Analysis
Cyber Attack Detection

Al-Driven Security Systems

Deep Learning for Cybersecurity

« Intelligent Threat Detection

o Automated Security Analytics

o Al-Based Steganalysis

o Adversarial Security Systems
Objective

To develop a secure framework capable of embedding sensitive patient information within
medical images while preserving image quality and ensuring confidentiality during
transmission and storage.

Methods Used

Deep Learning

Convolutional Neural Networks
Image Encryption

Secure Hash Functions
Adaptive Data Embedding

Expected Outcomes

Secure healthcare communication
Enhanced patient privacy
Tamper-resistant medical records
Improved digital security
Confidential information exchange



Key Research Challenges

Balancing capacity and imperceptibility
Resistance to steganalysis attacks
Robustness against image manipulation
Secure cloud communication

Real-time threat detection

Digital evidence authenticity
Scalability of security systems

Research Impact

Enhanced cybersecurity
Protection of sensitive information
Secure digital communication
Intellectual property protection
Improved digital trust

Safer online ecosystems

Publications Related to This Theme

Potential Publications
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Technologies Used

Deep Learning-Based Image Steganography Techniques
Al-Assisted Steganalysis Frameworks

Medical Image Security Through Information Hiding
Digital Watermarking for Intellectual Property Protection

Category Technologies
Programming Python
Image Processing OpenCV

Deep Learning

TensorFlow, PyTorch

Security Tools

Kali Linux, Wireshark

Cryptography AES, RSA, SHA
Forensics Tools Autopsy, FTK
Visualization Matplotlib, Plotly




Opportunities for Students

We Welcome

Ph.D. Scholars

M.Tech Students

B.Tech Final-Year Projects
Research Interns

Potential Topics

Deep Learning-Based Steganography
Medical Image Security

Al-Powered Steganalysis

Digital Watermarking

Cyber Threat Detection

Network Information Hiding

Principal Investigator

Dr. Ruksar Fatima
Professor | Researcher | Author

Specializations
Artificial Intelligence * Cybersecurity * Computer Vision * Machine Learning * Networking ¢
Digital Forensics

Current Status

@ ACTIVE RESEARCH PROGRAM

Collaborations and research proposals are welcome.



Overview

This innovation stream focuses on developing next-generation security technologies for secure
communication, digital asset protection, cyber defense, and information hiding.

These technologies have significant applications in healthcare, defense, banking, government
services, cloud computing, and multimedia systems.

Research Pillars

Intelligent Steganography Systems
Adaptive Embedding Algorithms
Al-Based Steganography

Context-Aware Information Hiding
Multimedia Security Frameworks

Digital Watermarking Technologies

e Ownership Verification Systems
e Secure Watermark Generation
e Anti-Piracy Solutions

o Copyright Protection Platforms

Cyber Defense Systems

Threat Detection Engines
Intrusion Prevention Frameworks
Intelligent Security Monitoring
Security Analytics Platforms

Digital Forensics Platforms

o Evidence Preservation Systems

e Multimedia Forensics

e Blockchain-Based Audit Trails

o Cyber Investigation Tools
Objective

To develop a unified framework capable of securing multimedia communication through
intelligent information hiding while simultaneously detecting cyber threats and unauthorized
access attempts.

Innovative Features

+ Deep Learning-Based Embedding
+ Dynamic Payload Optimization



« Al-Powered Steganalysis

+ Secure Multimedia Transmission
+ Digital Watermark Verification
« Threat Detection Dashboard

Potential Patentable Components

Adaptive Data Embedding Engine

Al-Based Steganalysis Framework

Secure Multimedia Authentication System
Intelligent Threat Detection Architecture
Blockchain-Assisted Watermarking Platform

Commercial Potential

Cybersecurity Companies
Defense Organizations

Healthcare Institutions

Banking Sector

Government Agencies

Media and Entertainment Industry

Patent and Innovation Opportunities
Current Focus Areas for Intellectual Property Development

1. Intelligent Steganography Frameworks
Novel Al-based approaches for secure information hiding.

2. Digital Rights Protection
Watermarking and ownership verification technologies.

3. Medical Image Security
Secure healthcare communication systems.

4. Al-Based Cyber Defense
Automated threat detection and security analytics.

5. Blockchain-Assisted Security
Tamper-proof authentication and audit systems.

Research-to-Patent Pipeline
Stage 1: Fundamental Research
o Literature Survey

e Security Modeling
e Algorithm Design



Stage 2: Innovation Assessment

e Prior Art Search
o Novelty Evaluation
e Technology Assessment

Stage 3: Prototype Development

e Security Framework Design
o Forensic Tool Development
o Steganography Platform Implementation

Stage 4: Intellectual Property Protection

o Patent Drafting
o Design Registration
e Technology Disclosure

Stage 5: Technology Transfer

e Licensing
o Startup Development
e Industry Collaboration

Expected Outcomes

Academic Impact

High-Ilmpact Publications
International Collaborations
Doctoral Research Contributions
Competitive Research Funding

Innovation Impact

Patent Applications

Security Platforms

Digital Forensics Tools
Commercialized Technologies

Societal Impact

Safer Digital Ecosystems

Enhanced Privacy Protection
Secure Healthcare Communication
Protection of Intellectual Property
Improved Cybersecurity Awareness



Research Opportunities for Scholars

Ph.D. Topics

Deep Learning-Based Steganography
Medical Image Security

Al-Powered Steganalysis

Digital Watermarking Systems

Cyber Threat Intelligence
Blockchain-Based Information Protection

Innovation and Patent Topics

Adaptive Steganography Engines
Intelligent Watermarking Frameworks
Multimedia Security Platforms

Cyber Defense Systems

Blockchain Security Architectures

Innovation Metrics

Activity Status

Research Publications Active
Book Publications Active
Research Projects Active
Patent Development Ongoing
Prototype Design Ongoing
Industry Collaboration Open
Technology Transfer Planned

Innovations Roadmap

Year

Planned Innovation

2026

Intelligent Medical Image Steganography Framework

2027

Al-Based Steganalysis Engine

2028

Blockchain Watermarking Platform

2029

Secure Multimedia Communication Suite

Seeking Collaborations

We welcome collaborations from:




Universities

Cybersecurity Research Centers
Defense Organizations
Healthcare Institutions
Government Agencies

Digital Forensics Laboratories
Technology Companies

Potential Funding Agencies

DST

SERB

MeitY

DRDO

AICTE

Ministry of Electronics and Information Technology
National Cyber Security Programs
Industry-Sponsored Research

Contact : For any queries kindly email at: info@ruksarfatima.in
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