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Abstract 

The increasing adoption of Internet of Things (IoT) and Edge Artificial Intelligence (Edge AI) 

demands robust network engineering solutions to ensure scalability, efficiency, and 

resilience. Automation in network engineering, combined with service assurance 

mechanisms, plays a critical role in managing dynamic and distributed infrastructures. This 

paper explores state-of-the-art approaches to automated network engineering and service 

assurance, emphasizing their application in IoT and Edge AI. A review of contemporary 

research highlights the role of AI-driven automation, predictive maintenance, and self-

healing networks in ensuring reliable network performance. Furthermore, we present 

optimization strategies that enhance data flow, reduce latency, and improve security. We 

propose an architecture integrating AI-based network orchestration, service assurance 

models, and real-time optimization techniques. The study concludes with future directions 

and challenges in achieving highly automated, scalable, and resilient IoT-Edge AI 

ecosystems. 

Keywords: IoT, Edge AI, Network Automation, Service Assurance, Scalability, Resilient 

Systems, AI-driven Networking, Predictive Maintenance, Latency Optimization, Self-Healing 

Networks 

 

 

 

 



 

 

https://iscsitr.com/index.php/ISCSITR-IJIOTBC 2  

 

How to cite this paper: K Rujula. (2024). Enhancing IoT and Edge AI with Automated Network 

Engineering and Service Assurance for Scalable and Resilient Systems. ISCSITR - INTERNATIONAL 

JOURNAL OF IOT AND BLOCKCHAIN (ISCSITR-IJIOTBC), 5(1), 1–7. 

URL: https://iscsitr.com/index.php/ISCSITR-IJIOTBC/article/view/ISCSITR- IJIOTBC_05_01_001 

Published: 5st May 2024 

Copyright © 2024 by author(s) and International Society for Computer Science and Information 

Technology Research (ISCSITR). This work is licensed under the Creative Commons Attribution 

International License (CC BY 4.0). http://creativecommons.org/licenses/by/4.0/    

 
 

1. INTRODUCTION  

The rapid proliferation of IoT devices and Edge AI applications has led to a paradigm 

shift in network infrastructure management. Traditional network models are no longer 

sufficient to handle the complexity, scalability, and reliability requirements of modern 

distributed environments. Automated network engineering (ANE) and service assurance 

systems (SAS) are emerging as essential technologies to address these challenges. 

The role of automation in networking extends from self-configuring networks to AI-

driven orchestration, where intelligent algorithms manage traffic routing, anomaly 

detection, and fault tolerance. Service assurance mechanisms ensure optimal network 

performance by proactively identifying and mitigating potential failures. This paper explores 

how these advancements enhance IoT and Edge AI ecosystems, enabling low-latency 

processing, high availability, and robust security. 

 

2. Fundamentals of Network Automation and Service Assurance 

2.1 Network Automation in IoT and Edge AI 

Network automation involves leveraging software-defined networking (SDN), intent-

based networking (IBN), and AI-driven network orchestration to optimize connectivity and 

resource allocation. These methods reduce manual intervention, minimize operational costs, 

and improve network adaptability. 
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Table 1: Benefits of Network Automation in IoT and Edge AI 

 

Feature Impact on IoT and Edge AI Systems 

Self-healing networks Reduces downtime and ensures reliability 

AI-based optimization Improves bandwidth utilization 

Predictive analytics Enhances service quality and user experience 

Zero-touch provisioning Reduces deployment time 

 

2.2 Service Assurance for Scalable and Resilient Networks 

Service assurance ensures continuous monitoring, proactive maintenance, and 

automated remediation to maintain quality of service (QoS) in complex networks. In the IoT-

Edge AI domain, service assurance addresses latency constraints, device heterogeneity, and 

data security concerns. 

 

3. Literature Review 

3.1 Recent Advancements in Automated Network Engineering 

Several studies have focused on AI-driven automation in networking. Research by 

Ghobadi et al. (2022) emphasizes the role of machine learning models in predictive network 

monitoring. Similarly, Zhang et al. (2021) explore how intent-based networking frameworks 

improve service resilience. 

3.2 Service Assurance in IoT and Edge AI 

Service assurance has been extensively studied in cloud environments but is now being 

tailored for Edge AI and IoT networks. Cheng et al. (2020) propose a blockchain-based 

service assurance model, while Kim et al. (2021) analyze the impact of AI-powered QoS 

monitoring on IoT infrastructures. 
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Figure 1: Growth of Network Automation in IoT and Edge AI (2018-2025) 

 

4. Architecture for Automated Network Engineering in IoT and Edge AI 

4.1 Proposed Framework 

The proposed architecture integrates AI-driven decision-making, SDN, and real-time 

telemetry data to enable self-optimizing networks. The architecture comprises: 

1. AI-based traffic monitoring 

2. Dynamic load balancing using edge orchestrators 

3. Self-healing mechanisms with anomaly detection models 
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Figure 2: Automated Network Engineering for IoT-Edge AI 

 

4.2 AI-Driven Optimization for Low Latency 

One of the key challenges in IoT and Edge AI is minimizing latency. AI-based dynamic 

routing algorithms optimize packet transmission, reducing delays and improving real-time 

decision-making. 

 

5. Challenges and Future Directions 

5.1 Current Limitations 

Despite significant advancements, challenges remain in deploying fully automated 

service assurance in heterogeneous IoT networks. Issues include: 

• Scalability concerns in large-scale networks 

• Cybersecurity vulnerabilities in automated decision-making 

• Interoperability issues across IoT and Edge AI platforms 
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5.2 Future Research Areas 

Future work should focus on AI-powered adaptive security, blockchain-based 

decentralized service assurance, and 5G-enabled ultra-low latency optimizations. 

 

Table 2: Research Gaps and Proposed Solutions 

 

Challenge Proposed Solution 

Latency issues AI-driven edge processing 

Security vulnerabilities Blockchain for service assurance 

Scalability concerns Dynamic SDN-based architectures 

 

6. Conclusion 

The convergence of IoT, Edge AI, and network automation is revolutionizing modern 

computing infrastructures. By leveraging AI-driven network optimization and automated 

service assurance mechanisms, organizations can achieve resilient, scalable, and low-latency 

systems. Future research should focus on enhancing AI-based self-optimizing networks to 

address security and scalability challenges. 
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