RESEARCH THEME RT-04

Intelligent Networking and Secure Communication
Systems
"Building Next-Generation Intelligent Networks
for Secure, Scalable, and Connected Digital
Ecosystems. "

Research Theme Number: RT-04
Research Maturity Level: Advanced
Research Status: Active
Patent Potential: High
Funding Potential: High
Industry Relevance: Very High
Technology Readiness Level (TRL):4-7

~. Intelligent Networking and Secure Communication Systems .

Enabling Reliabie, Secure and Intelligent Communication for the Connected World
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Intelligent Networking and Secure Communication Systems
Enabling Reliable, Secure, and Intelligent Communication for the
Connected World

Overview

Modern communication networks form the backbone of smart cities, healthcare systems,
industrial automation, cloud infrastructures, and 10T ecosystems. With the rapid growth of
connected devices and digital services, there is an increasing demand for intelligent, secure,
and efficient networking solutions.

This research theme focuses on advanced networking architectures, wireless communication
systems, cloud networking, network security, software-defined networking (SDN), Internet of
Things (loT), and Al-driven network optimization.

The objective is to develop next-generation communication frameworks that enhance network
performance, security, reliability, and scalability.

Current Research Areas
Wireless Communication Networks

Wireless Sensor Networks (WSN)

Mobile Ad Hoc Networks (MANETS)
Vehicular Ad Hoc Networks (VANETS)
5G and Beyond Networks
Energy-Efficient Communication Protocols

Internet of Things (l1oT)

Smart Healthcare 10T

Smart Agriculture Networks

Industrial 10T

loT Security Frameworks
Resource-Constrained Communication Systems

Network Security

Intrusion Detection Systems

Al-Based Threat Detection

Secure Routing Protocols

Network Attack Prevention

Zero-Trust Communication Frameworks

Cloud and Edge Networking

e Resource Allocation Strategies
o Edge Intelligence
e Distributed Communication Systems



o Virtualized Network Functions
e Cloud Service Optimization

Software Defined Networking (SDN)

o Intelligent Traffic Engineering
« Dynamic Routing Mechanisms
e SDN Security Models

e Network Automation

o Self-Healing Networks

Next-Generation Communication Technologies

e 6G Communication Systems
e Network Slicing

e Al-Driven Networking

e Autonomous Networks

o Digital Twin Networks

Objective

To develop an intelligent intrusion detection framework capable of identifying cyber threats
and abnormal network behavior in real time using machine learning and deep learning
techniques.

Methods Used

e Machine Learning Classification

o Deep Neural Networks

o Network Traffic Analysis

o [Feature Selection Techniques

« Explainable Al for Threat Analysis

Expected Outcomes

o Early cyber threat detection

e Reduced false alarms

« Improved network security

e Automated threat response

« Enhanced situational awareness

Key Research Challenges

e Increasing network complexity

o Large-scale IoT deployments

e Real-time threat detection

o Network scalability

e Resource optimization

o Secure cloud-edge integration

o High-speed communication requirements



Research Impact

Secure communication infrastructures
Enhanced cybersecurity

Efficient network management
Improved service quality

Smart city enablement

Reliable 10T ecosystems

Potential Publications

More Publications —

Al-Driven Intrusion Detection Systems for Smart Networks
Secure Communication Frameworks for 10T Environments
Resource Allocation Strategies in Cloud Networks
Intelligent Routing in Software Defined Networks

Category

Technologies

Programming

Python, Java

Networking Simulation

NS-3, OMNeT++

Security Tools

Wireshark, Snort

Cloud Platforms

AWS, Azure

loT Platforms

Arduino, Raspberry Pi

SDN Tools

Mininet, OpenFlow

Visualization

Matplotlib, Grafana

We Welcome

Ph.D. Scholars

M.Tech Students

B.Tech Final-Year Projects
Research Interns




Potential Topics

Al-Based Intrusion Detection
0T Security Frameworks
SDN Optimization

Cloud Resource Allocation
6G Network Architectures
Edge Intelligence Systems

Dr. Ruksar Fatima

Professor | Researcher | Author

Specializations

Artificial Intelligence ¢ Cloud Computing * Networking ¢ Cybersecurity * Distributed
Systems ¢ [oT

Current Status

@ ACTIVE RESEARCH PROGRAM

Collaborations and research proposals are welcome.



Overview

This innovation stream focuses on developing intelligent networking solutions, secure
communication frameworks, network optimization systems, and next-generation digital
infrastructure technologies with strong commercialization potential.

Research Pillars
Intelligent Network Management

o Al-Based Network Monitoring

o Predictive Traffic Analysis

o Automated Network Optimization
o Self-Healing Networks

loT Communication Systems

Smart Sensor Networks
Healthcare 10T Platforms
Industrial 10T Solutions
Secure Device Communication

Secure Networking Technologies

e Intrusion Detection Systems

o Threat Intelligence Platforms
« Secure Routing Frameworks

e Zero-Trust Architectures

Cloud and Edge Communication

« Resource Optimization Engines

o Distributed Communication Frameworks
o Edge-Oriented Networking

e Virtualized Network Infrastructure

Objective
To develop an Al-powered platform capable of continuously monitoring network behavior,

predicting failures, detecting threats, and automatically optimizing communication
performance.



Innovative Features
« Real-Time Traffic Analysis
« Automated Threat Detection
+ Predictive Network Analytics
v Intelligent Resource Optimization
+ Cloud-Edge Integration
+ Network Health Forecasting
Potential Patentable Components
o Intelligent Traffic Prediction Engine
o Al-Based Network Optimization Framework
o Dynamic Security Monitoring Architecture
e Autonomous Routing System
e Smart Network Recovery Engine
Commercial Potential
e Telecom Operators
« Internet Service Providers
e Smart Cities
o Data Centers

e Healthcare Networks
e Government Communication Systems



Current Focus Areas for Intellectual Property Development

1. Intelligent Traffic Engineering
Al-driven routing and traffic optimization systems.

2. Network Security Automation
Autonomous detection and mitigation frameworks.

3. 10T Communication Security
Secure communication protocols for smart devices.

4. Cloud Networking
Scalable communication infrastructures for cloud environments.

5. Al-Driven Network Analytics
Predictive monitoring and decision-support systems.

Stage 1: Fundamental Research

e Network Modeling
e Protocol Design
e Security Analysis

Stage 2: Innovation Assessment

e Prior Art Search
« Novelty Analysis
e Technology Evaluation

Stage 3: Prototype Development

o Network Simulation
e Security Testing
o Performance Evaluation

Stage 4: Intellectual Property Protection

« Patent Drafting
o Design Registration
e Technology Disclosure



Stage 5: Technology Transfer

e Licensing
e Industry Collaboration
o Startup Development

Expected Outcomes

Academic Impact

« High-Impact Publications
« International Collaborations

« Doctoral Research Contributions
o Competitive Research Grants

Innovation Impact

Patent Applications

Network Security Platforms
Communication Frameworks
Commercialized Technologies

Societal Impact

Reliable Communication Systems
Secure Digital Infrastructure
Enhanced Cybersecurity

Better Connectivity

Smart City Development

Research Opportunities for Scholars
Ph.D. Topics

Al-Based Intrusion Detection
Secure 10T Communication
Software Defined Networking
6G Communication Systems
Cloud Resource Allocation
Autonomous Networks

Innovation and Patent Topics

Smart Routing Engines

Network Threat Prediction Systems

IoT Security Gateways

Intelligent Network Analytics Platforms



e Al-Powered Communication Controllers

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

Al-Based Intrusion Detection Framework

2027

Intelligent 10T Security Gateway

2028

Autonomous Network Optimization Platform

2029

Smart 6G Communication Management Suite

Seeking Collaborations

We welcome collaborations from:

Universities

Telecom Companies
Cybersecurity Organizations
Cloud Service Providers
Government Agencies
Smart City Projects
Research Laboratories

Potential Funding Agencies

DST
SERB
MeitY
AICTE
DRDO
ISRO

Department of Telecommunications
Ministry of Electronics and Information Technology
Industry-Sponsored Research

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