International Journal of Creative and Open Research in Engineering and Management

o BN

ISSN: 3108-1754 (Online)

\ b7

Volume 02 Issue 06 June-2026 | Impact Factor: 3.5 *w

Performance Evalution 0f IOT In Smart Cities Using NS3 Simulator

KAVIPRIYA B!, ASHWITHA DOSS M G?, PRAVINA G MRS .PRADEEPA K*

1, 2, 3 Members - 5th Semester B.E Students, Department of Computer Science and Engineering,

E.G.S.Pillay Engineering College, Nagapattinam, Tamilnadu, India

4 Professor, Department of Computer Science and Engineering, E.G.S.Pillay Engineering College,

Nagapattinam, Tamilnadu, India

How to Cite this Article:

B, K., M, A. D. & G, P. (2026). Performance
Evalution Of IOT In Smart Cities Using NS3
Simulator. International Journal of Creative and

Open Research in Engineering and Management,

<i>02</i>(6).

Abstract — The rapid growth of Internet of Things (IoT)
technology has transformed traditional cities into smart cities
by enabling intelligent communication between devices.
Smart city applications such as traffic management, smart
lighting, waste management, environmental monitoring, and

3

healthcare rely on efficient IoT networks. Evaluating the
performance of these networks is essential to ensure reliability
and scalability. This project uses the NS3 simulator to analyze
the performance of IoT communication in smart city
Parameters such as throughput, packet
delivery ratio, delay, and energy consumption are evaluated.
The simulation results help identify network efficiency and
optimize IoT deployment in smart cities.
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I. INTRODUCTION

The Internet of Things (IoT) connects physical devices through the internet, allowing them to collect and
exchange data. Smart cities utilize loT technologies to improve urban services and enhance the quality of life
for citizens.

Applications such as smart transportation, intelligent street lighting, pollution monitoring, and smart
healthcare depend on efficient communication among IoT devices. Before deploying these systems in real-
world environments, network performance must be analyzed and evaluated.

NS3 is a powerful network simulation tool that allows researchers to test and evaluate loT networks under
different conditions. This project focuses on evaluating the performance of IoT-based smart city networks
using the NS3 simulator.

© 2026 The . Published by . Website: https://ijcope.org/ 1


https://ijcope.org/

International Journal of Creative and Open Research in Engineering and Management

II. PROBLEM STATEMENT

Smart city applications require reliable
communication between thousands of IoT
devices. Network congestion, packet loss,
communication delay, and energy consumption
can affect system performance.

Deploying large-scale IoT networks without
proper evaluation may result in inefficient
operation and poor service quality. Therefore, a
simulation-based approach is needed to analyze
network performance and identify optimal
configurations before real-world implementation.

Diagram Representation:
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II1. OBJECTIVES

The main objective of this project is to evaluate
IoT network performance in smart city
environments using the NS3 simulator.

* To study IoT communication in smart city
applications.

* To design an IoT network model using NS3.

* To simulate communication among IoT devices.
* To analyze throughput and packet delivery ratio.
* To measure network delay and energy
consumption.

* To evaluate network performance under
different traffic conditions.

* To improve efficiency and reliability of smart
city networks.
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IV. LITERATURE REVIEW (SUMMARY)

Recent studies show that IoT plays a crucial role
in smart city development. Researchers have used
network simulators such as NS2, NS3,
OMNeT++, and Cooja to evaluate IoT network
performance.

Studies indicate that factors such as node density,
communication protocols, and traffic load
significantly impact network efficiency. NS3
provides realistic simulation environments that
help analyze IoT communication and optimize
smart city deployments.

However, challenges such as scalability, energy
consumption, and network congestion remain
active research areas.

V.SYSTEM ARCHITECTURE
The proposed system consists of several
layers.
1. IoT Device Layer
* Sensors and smart devices collect data.
* Devices monitor traffic, pollution,
weather, and utilities.
2. Communication Layer
* Transfers data through wireless
communication protocols.
* Supports [oT connectivity.
3. Network Layer
* Routes packets between devices and
servers.
* Manages data transmission.
4. NS3 Simulation Layer
* Simulates network behavior.
* Evaluates communication performance.
5. Performance Evaluation Layer
* Measures throughput.
* Calculates packet delivery ratio.
* Analyzes delay and energy usage.
6. Output Layer
* Displays simulation results.
* Generates performance reports.
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VI. METHODOLOGY / ALGORITHM
Methodology:
The system follows these steps:

Design smart city loT network topology.
Configure [oT sensor nodes.

Implement communication protocols.
Simulate network using NS3.

Generate traffic among nodes.

Collect performance metrics.

Analyze simulation results.

NG e

Compare network performance.

Algorithm:

Input: IoT network configuration

Step 1: Create sensor nodes

Step 2: Configure wireless communication
Step 3: Establish network topology

Step 4: Generate data packets

Step 5: Run NS3 simulation

Step 6: Collect performance metrics

Step 7: Analyze throughput, delay, PDR
Step 8: Generate results

Output: Network performance evaluation
VII. ADVANTAGES

* Cost-effective testing environment.

* No need for physical deployment.

* Supports large-scale [oT simulations.

* Helps optimize network design.

» Measures network performance accurately.

* Reduces deployment risks.

* Improves smart city planning.
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VIII . LIMITATIONS

 Simulation may not fully represent real-world
conditions.

» Hardware behavior cannot be perfectly modeled.
» Large simulations require high computational
resources.

* Environmental factors may not be accurately
reflected.

* Results depend on simulation parameters.

IX . RESULTS AND DISCUSSION

The NS3 simulation successfully evaluated the
performance of IoT networks in smart city
environments.

The throughput increased with efficient routing
mechanisms and proper node placement.

Packet Delivery Ratio remained high under
moderate traffic conditions, indicating reliable
communication.

Network delay increased as the number of nodes
and traffic load increased.

Energy consumption varied depending on
communication frequency and network density.
The results demonstrate that NS3 is an effective
tool for analyzing IoT network performance and
optimizing smart city deployments.

X. FUTURE SCOPE

* Integration with 5G and 6G networks.

* Al-based traffic prediction and management.

* Smart energy management systems.

* Real-time loT network monitoring.

* Edge computing integration.

* Large-scale smart city deployment simulations.
e Advanced security mechanisms for IoT
communication.

XI. CONCLUSION

The project successfully evaluated IoT network
performance in smart city environments using the
NS3 simulator.
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The simulation analyzed important performance
metrics such as throughput, packet delivery ratio,
delay, and energy consumption.

NS3 provides an efficient platform for testing and
optimizing loT communication before real-world
deployment.

The study demonstrates that proper network
design significantly improves the performance
and reliability of smart city applications.
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