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• Refers to the next phase of IoT development with advanced 
capabilities.

• Driven by new technologies and evolving challenges.
• Focus on interconnected systems with real-time data 

processing.
• Integration of AI, machine learning, edge computing, and 

5G.
• Aims to optimize smart cities, smart agriculture, and 

industrial automation

What is NG-IoT?



30-04-2025 Special Issue: NG-IoT/19SB602/FSD FOR NEXT GENERATION IOT /Mr.R.Kamalakkannan/CSE-IOT/SNSCE 3

• Devices and networks become more interconnected, 
increasing exposure to threats.

• Vulnerabilities in IoT devices lead to potential data 
breaches.

• Ensuring encrypted communication between devices, 
cloud, and edge systems.

• Privacy risks due to personal data collected by IoT 
devices (e.g., wearable health monitors).

• Potential risks from malware and cyberattacks targeting 
IoT infrastructures.

Security and Privacy in NG-IoT
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• Advanced encryption protocols such as AES and RSA to 
protect data integrity.

• Blockchain technology for secure and transparent 
transactions in IoT networks.

• Edge computing for localized data processing, reducing the 
risk of centralized data breaches.

• Multi-factor authentication for access control and device 
security.

• Use of AI-based anomaly detection systems to spot unusual 
behavior and prevent cyberattacks.

Security and Privacy Solutions
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• Managing a large number of devices in a growing IoT 
ecosystem.

• Ensuring high throughput as the volume of data generated 
by IoT devices increases.

• Network congestion and communication bottlenecks as IoT 
devices scale up.

• Difficulties in maintaining system reliability as the IoT 
network grows.

• Difficulty in scaling infrastructure to handle both edge and 
cloud computing needs

Scalability Challenges in NG-IoT
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• Distributed systems to efficiently handle massive data loads 
and decentralize processing.

• Fog computing to bring computation closer to the edge for 
real-time performance.

• Cloud computing platforms with auto-scaling capabilities to 
handle fluctuating data volumes.

• Use of containerization and microservices for flexible and 
scalable deployments.

• Hybrid cloud models combining on-premise and cloud 
resources for scalability and flexibility.

Scalability Solutions
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• IoT devices from different manufacturers may use 
proprietary protocols, hindering communication.

• Diverse IoT platforms (cloud, edge, on-premise) may 
struggle to work together.

• Incompatibility between legacy systems and new IoT 
devices.

• Lack of standardization in communication protocols across 
devices and networks.

• Difficulty in achieving seamless data exchange between 
heterogeneous IoT ecosystems.

Interoperability in NG-IoT
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• Development of standardized protocols such as MQTT, 
CoAP, and RESTful APIs for cross-device communication.

• Universal APIs to bridge the gap between diverse platforms 
and ecosystems.

• Use of middleware solutions to integrate various IoT 
devices into a unified system.

• Establishment of global industry standards for IoT 
communication and data exchange.

• Use of Open APIs and interoperability frameworks for 
seamless integration between devices and networks.

Interoperability Solutions
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• IoT devices often rely on battery power, limiting their 
operational lifespan.

• High energy consumption when devices are in continuous 
operation.

• IoT networks spread across vast areas with limited access 
to power sources.

• Difficulty in achieving energy efficiency without 
compromising device performance.

• Power consumption varies across different IoT 
applications, creating challenges in optimization.

Energy Efficiency in NG-IoT
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• Low-power wide-area networks (LPWAN) to minimize 
energy consumption during data transmission.

• Energy harvesting techniques (e.g., solar, vibration, and 
thermal energy) to power IoT devices.

• Use of energy-efficient communication protocols that 
reduce power consumption.

• Dynamic power management techniques, such as sleep 
modes and adaptive energy scaling.

• Designing IoT devices with low-power microcontrollers and 
low-energy sensors.

Energy Efficiency Solutions
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• Delays in transmitting data from devices to centralized 
cloud services, increasing latency.

• Processing and analyzing vast amounts of data in real-time 
at the edge can be computationally intensive.

• Balancing the computation load between cloud and edge 
resources without overload.

• Managing security and privacy at the distributed edge 
devices.

• Ensuring that edge and fog computing systems are reliable 
and fault-tolerant.

Edge and Fog Computing in NG-IoT
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• Edge computing enables real-time, local data processing for 
faster decision-making and reduced latency.

• Fog computing provides distributed systems for 
computational tasks closer to data sources.

• Decentralized architectures improve responsiveness and 
reduce network load.

• Use of edge devices to perform preliminary processing, 
sending only necessary data to the cloud.

• Advanced algorithms for resource optimization in 
distributed systems.

Edge and Fog Computing Solutions
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• Real-time decision-making is often hindered by the 
complexity of AI/ML models in IoT environments.

• Implementing AI/ML in low-power, resource-constrained 
devices is challenging.

• Data quality and volume issues may limit the effectiveness 
of AI/ML algorithms.

• Integrating AI/ML into existing IoT systems can be 
resource-intensive.

• Ensuring that AI/ML models can handle diverse, 
unpredictable environments and edge cases.

AI and Machine Learning in NG-IoT
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• AI-powered edge devices for local data analysis, reducing 
cloud dependency and enhancing real-time decision-
making.

• Machine learning models for predictive analytics, anomaly 
detection, and fault prediction.

• Use of reinforcement learning for smart decision-making in 
IoT applications.

• Federated learning models for distributed AI training 
without transferring sensitive data.

• Smart automation systems powered by AI to optimize IoT 
operations and resource usage.

AI and Machine Learning Solutions
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• Large-scale IoT systems generate enormous amounts of 
data that must be processed, stored, and analyzed.

• Real-time data processing and storage systems need to 
handle unstructured and semi-structured data.

• Managing data consistency across distributed systems.
• Ensuring that the IoT data collected is accurate, valid, and 

complete.
• Difficulty in effectively analyzing large volumes of data from 

diverse sources.

Data Management in NG-IoT
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• Big Data platforms and data lakes to store large-scale IoT 
data in a distributed manner.

• AI-driven analytics tools for real-time decision-making 
based on IoT data.

• Use of NoSQL databases for flexibility in managing 
unstructured and semi-structured data.

• Advanced data processing pipelines for continuous data 
flow and analytics.

• Cloud-based storage solutions to scale as IoT networks 
expand, ensuring efficient data access.

Data Management Solutions
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Any Query????

Thank you……

17


