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Abstract  

This study presents a comprehensive analysis of network-level performance and the practical 

implementation of a smart city Internet of Things (IoT) system using an Infrastructure as a 

Service (IaaS) cloud computing architecture. The performance of the smart city IoT network 

topology is evaluated through simulation using the NS3 simulator, focusing on crucial 

performance-affecting parameters. The improved performance smart city topology is then put into 

practice within the IaaS architecture. The envisioned smart city IoT system is designed to 

monitor key parameters such as video surveillance employing thermal cameras (for detecting 

individuals with COVID-19-like symptoms), transportation, water quality, solar radiation, 

noise pollution, air quality (including O3, NO2, CO, and particulate matter), parking 

availability, significant landmarks, electronic suggestions, and public relations information. 

This monitoring is achieved over a wide area network with low power requirements, covering 

an area of 61.88 km x 61.88 km.Primary attention is given to addressing challenges related to IoT 

network-level routing, quality of service (QoS), and implementation-level security. A network 

topology analysis is conducted at the simulation level to enhance routing and QoS. To enhance 

security, a decentralized approach based on blockchain technology is adopted, aiming to bolster 

the overall performance of the IoT system. Keywords: IoT technology ,Smart 

applications ,Network simulation , Blockchain technology 

Introduction  
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To Smart City IoT System Network Level Routing Analysis and Blockchain Security-Based 

Implementation In the rapidly evolving landscape of urban development, the concept of smart cities has 

emerged as a transformative paradigm[1]. Central to this concept is the integration of the Internet of 

Things (IoT) technology, which empowers cities with the capability to intelligently monitor and manage 

various aspects of urban life, from transportation and energy consumption to public safety and 

environmental quality [2]. As smart city initiatives continue to gain momentum, the need for robust and 

efficient network infrastructure becomes paramount. This necessitates a thorough analysis of network-

level routing strategies to ensure seamless communication and data flow within the IoT ecosystem.One 

of the critical challenges faced by smart city IoT systems is the dynamic and diverse nature of the 

devices and sensors interconnected within the network [3]. Efficient routing mechanisms are 

indispensable to ensure timely and reliable delivery of data between these devices, facilitating real-time 

decision-making and response [4]. Therefore, this study delves into the intricate realm of network-level 

routing analysis, aiming to optimize data transmission pathways within the smart city IoT network. 

Furthermore, the proliferation of IoT devices and the data they generate raises significant concerns 

about security and privacy [5]. The distributed and interconnected nature of IoT systems amplifies 

vulnerability to cyber threats, necessitating innovative approaches to safeguard sensitive information. 

In this context, blockchain technology has emerged as a promising solution [6], offering decentralized 

and immutable data storage, authentication, and encryption [7]. This study recognizes the imperative of 

ensuring the security of smart city IoT systems and explores the implementation of blockchain-based 

security measures. 

The primary objectives of this research are two fold: 

1. Network Level Routing Analysis: This aspect of the study involves a comprehensive examination of 

network-level routing strategies within a smart city IoT ecosystem. By leveraging simulation tools and 

techniques, we seek to identify and optimize key performance parameters that influence data 

transmission efficiency, latency, and reliability [8]. The insights gained from this analysis will inform 

the design of an optimized routing framework tailored to the unique requirements of a smart city 

environment. 

2. Blockchain Security-Based Implementation: The study recognizes the significance of fortifying 

smart city IoT systems against security breaches and unauthorized access. To this end, the research 

explores the integration of blockchain technology as a security-enhancing mechanism. By establishing 

a decentralized and tamper-proof data infrastructure [9], we aim to enhance data integrity, 

authentication, and confidentiality across the smart city IoT network. In summary, this research embarks 

on a journey to unlock the full potential of smart city IoT systems through a dual-focused approach. By 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

 

Research paper                                           © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10, Spl Iss 1,   2021 

 

367 | P a g e  
 

dissecting network-level routing intricacies and harnessing blockchain's security capabilities [10], the 

study endeavors to contribute to the realization of resilient, efficient, and secure smart city ecosystems 

that empower urban communities to thrive in the digital age [11]. 

 

 

Methodology  

Conduct an extensive review of existing literature on smart city IoT systems, network-level routing 

strategies, and blockchain technology for security enhancement.Identify key challenges, trends, and 

best practices in network routing optimization and blockchain-based security implementation within 

smart city contexts [12].Gather relevant data regarding the smart city's IoT infrastructure, including 

device types, communication protocols, traffic patterns, and environmental parameters.Utilize 

simulation tools such as NS3 to create a virtual model of the smart city IoT network, incorporating 

realistic spatial layouts and device distribution [13].Generate synthetic data streams to emulate various 

IoT applications and interactions within the simulated environment.Implement different routing 

algorithms commonly used in IoT networks, such as AODV, DSR, and RPL.Measure and analyze 

performance metrics, including packet delivery ratio, end-to-end delay, throughput, and energy 

consumption [14].Optimize routing parameters and algorithms based on simulation results to enhance 

data transmission efficiency and reliability.Identify critical security requirements for the smart city IoT 

system, such as data integrity, authentication, and access control [15].Design a blockchain-based 

architecture tailored to the smart city IoT context, considering factors like consensus mechanisms and 

data encryption.Integrate blockchain nodes within the simulated network and establish secure 



IJFANS International Journal of Food and Nutritional Sciences 

ISSN PRINT 2319 1775 Online 2320 7876  

 

Research paper                                           © 2012 IJFANS. All Rights Reserved,  UGC CARE Listed ( Group -I) Journal Volume 10, Spl Iss 1,   2021 

 

368 | P a g e  
 

communication channels between IoT devices and the blockchain network.Develop a prototype of the 

smart city IoT network with the optimized routing framework and integrated blockchain security 

measures. Deploy the prototype in a controlled physical or virtual environment to validate the 

effectiveness of the proposed solutions. Conduct comprehensive testing scenarios to assess the system's 

performance under various conditions, including network congestion, device mobility, and security 

threats. Compare the performance of the optimized routing algorithms against baseline routing methods, 

highlighting improvements in terms of data delivery, latency, and energy efficiency.Evaluate the impact 

of blockchain-based security on data integrity, authentication, and protection against cyber 

attacks.Quantify the trade-offs between enhanced security measures and potential resource overhead. 

Interpret the results of the routing analysis and blockchain security implementation, addressing how 

each solution contributes to the overall effectiveness of the smart city IoT system. Discuss the 

implications of the findings on network performance, security posture, and scalability for real-world 

smart city deployments. Summarize the key insights gained from the study, emphasizing the 

significance of optimized network routing and blockchain security for smart city IoT systems. Highlight 

any limitations encountered during the research and propose potential avenues for further exploration, 

such as hybrid routing approaches or advanced blockchain integration techniques. By following this 

comprehensive methodology, the study aims to provide a holistic understanding of network-level 

routing optimization and blockchain-based security in the context of smart city IoT systems. The 

combination of theoretical analysis, simulation-based experiments, and practical implementation will 

contribute to advancing the knowledge and capabilities in creating resilient and secure urban IoT 

environments. 
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Conclusion 

This paper introduces a smart city IoT system designed to monitor critical variables such as thermal 

camera-based video surveillance, air and water quality, noise pollution, weather conditions, solar 

radiation, waste management, parking availability, electronic suggestions, and prominent landmarks. 

The initial phase involves conducting virtual simulations using NS-3 to assess the feasibility of the 

smart city IoT network configuration. Subsequently, the IoT system is put into practical operation, 

ensuring both high-quality service delivery and robust security measures. This innovative approach 

strengthens the overall system's protection against threats, improves its ability to handle increased 

demands, and optimizes resource utilization, leading to a more reliable and efficient smart city 

ecosystem. 
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