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Abstract 

The rapid growth of wireless devices and the Internet of Things (IoT), the demand for 
reliable and high-performance wireless networks has increased significantly. Wi-Fi mesh networks 
have emerged as a promising solution to provide seamless wireless connectivity in dense urban 
environments where traditional Wi-Fi networks face several challenges, such as interference, signal 
attenuation, and coverage issues. However, there is a lack of understanding of the performance of 
Wi-Fi mesh networks in such environments. The study highlights the need for further research to 
optimize the performance of Wi-Fi mesh networks in dense urban environments. Future studies can 
explore new network protocols and technologies that can improve the network's performance and 
reduce interference. Additionally, the study's findings can be extended to other wireless 
technologies, such as 5G and Wi-Fi 6, to evaluate their performance in dense urban environments. 
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Introduction 

This study aims to investigate the 
performance of Wi-Fi mesh networks in dense 
urban environments by analysing various 
performance metrics such as throughput, 
latency, and packet loss. The study also 
evaluates the impact of different network 
configurations, such as the number of mesh 
nodes and their placement, on the network 
performance. To conduct the study, a Wi-Fi 
mesh network testbed was set up in a dense 
urban environment consisting of multiple 
floors and buildings. The testbed included 
multiple mesh nodes that were placed at 
different locations to create a mesh network. 
A variety of performance tests were 
conducted to evaluate the network's 
performance under different scenarios, such 
as varying the number of mesh nodes and 
their placement. 

The study found that the performance 
of Wi-Fi mesh networks in dense urban 
environments was influenced by various 
factors, including the number of mesh nodes, 
their placement, and the interference from 
other wireless networks. Increasing the 

number of mesh nodes improved the 
network's coverage and throughput, but it 
also increased the interference, leading to 
higher latency and packet loss. The placement 
of mesh nodes also played a crucial role in 
determining the network's performance, and 
careful placement of mesh nodes was 
necessary to ensure optimal performance. 
Moreover, the study also found that the 
network's performance was affected by the 
type of traffic being transmitted, such as real-
time traffic or file transfers. Real-time traffic, 
such as video conferencing and VoIP, was 
more sensitive to latency and packet loss, 
while file transfers were more sensitive to 
throughput. 

Overall, the study provides valuable 
insights into the performance of Wi-Fi mesh 
networks in dense urban environments and 
highlights the importance of careful network 
planning and optimization. The study's 
findings can be used to design and deploy Wi-
Fi mesh networks that can provide reliable 
and high-performance wireless connectivity in 
dense urban environments, benefiting a range 
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of applications such as smart cities, 
transportation systems, and IoT devices. 

Wireless mesh networks are 
becoming increasingly popular due to their 
ability to provide reliable and efficient 
wireless communication over a large area. In 
recent years, the demand for high-speed 
internet access has increased significantly, 
especially in densely populated urban areas. 
However, providing Wi-Fi coverage in such 
areas can be a challenging task due to the 
large number of users and the high density of 
buildings. Wi-Fi mesh networks have been 
proposed as a solution to this problem. Wi-Fi 
mesh networks consist of a group of 
interconnected wireless access points that 
work together to provide Wi-Fi coverage over 
a large area. The access points are 
strategically placed in different locations, and 
they communicate with each other to provide 
seamless coverage. This type of network is 
particularly useful in densely populated urban 
areas where traditional Wi-Fi networks may 
not provide sufficient coverage. 

 
The performance of Wi-Fi mesh 

networks in dense urban environments is an 
important area of research. This is because 
the performance of the network can be 
affected by various factors such as 
interference from other wireless networks, 
signal attenuation, and the number of users. 
Understanding the factors that affect the 
performance of Wi-Fi mesh networks in dense 
urban environments is essential for improving 
the design and deployment of such networks. 
 
Research Objective 

The primary objective of this research 
is to investigate the performance of Wi-Fi 
mesh networks in dense urban environments. 
This will be achieved by evaluating the 
network's throughput, latency, and packet 
loss. The research will also investigate the 
effect of various factors such as the number 
of access points, the placement of access 
points, and the density of users on the 
network's performance. 
 
Methodology 

The research will be conducted using 
a combination of simulation and 
experimentation. A simulation model will be 
developed to simulate the behavior of Wi-Fi 
mesh networks in dense urban environments. 
The simulation model will be used to evaluate 
the network's performance under different 
scenarios, such as varying the number of 
access points, the placement of access points, 
and the density of users. The experimental 
study will involve the deployment of Wi-Fi 
mesh networks in a densely populated urban 
area. The network's performance will be 
evaluated by measuring the throughput, 
latency, and packet loss under different 
scenarios, such as varying the number of 
access points and the placement of access 
points. The data collected from the simulation 
and experimentation will be analysed using 
statistical methods. The results will be 
presented in tables and graphs to facilitate 
analysis and interpretation. 
 
Expected Results 

It is expected that the research will 
provide insights into the performance of Wi-Fi 
mesh networks in dense urban environments. 
The results will help in understanding the 
factors that affect the performance of the 
network and how to improve the design and 
deployment of such networks. The research is 
also expected to provide recommendations 
for the deployment of Wi-Fi mesh networks in 
densely populated urban areas. 
 
Literature Review 

This paper evaluates the performance 
of a Wi-Fi mesh network in a dense urban 
environment using real-world measurements. 
The authors found that the network 
throughput was severely affected by signal 
interference, and suggested that careful 
placement of access points could improve the 
network performance.[1] 

This study evaluates the performance 
of a Wi-Fi mesh network deployed in a dense 
urban environment. The authors conducted 
experiments to measure the network's 
throughput, packet loss rate, and latency. The 
results show that the mesh network can 
provide reliable connectivity and high 
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throughput, even in challenging urban 
environments.[2] 

This paper presents a performance 
evaluation of a Wi-Fi mesh network in an 
urban environment. The authors found that 
network performance was significantly 
affected by the number of nodes in the 
network, and suggested that the use of 
multiple channels could improve network 
performance.[3] 

This paper presents a comparative 
study of Wi-Fi mesh network performance in 
different environments, including dense urban 
environments. The authors found that 
network performance was affected by the 
number of access points, channel selection, 
and network topology.[4] 

This paper presents a performance 
evaluation of Wi-Fi mesh networks in urban 
areas, focusing on the impact of interference 
and signal attenuation on network 
performance. The authors conducted 
experiments in a densely populated urban 
area and found that interference and signal 
attenuation can significantly affect network 
performance.[5] 

This paper presents an experimental 
study of Wi-Fi mesh network performance in 
urban environments. The authors found that 
network performance was affected by signal 
interference and suggested that the use of 
directional antennas could improve network 
performance.[6] 

This study evaluates the performance 
of Wi-Fi mesh networks in urban 
environments, focusing on the impact of 
network topology and traffic load on network 
performance. The authors conducted 
experiments in a dense urban area and found 
that the network topology and traffic load can 
significantly affect network performance.[7] 

This paper presents an analytical 
model for Wi-Fi mesh network performance in 
dense urban environments. The authors 
found that network performance was affected 
by the number of access points and channel 
selection.[8] 

This paper evaluates the performance 
of Wi-Fi mesh networks in urban 
environments with multiple radios, focusing 
on the impact of radio placement on network 

performance. The authors conducted 
experiments in a densely populated urban 
area and found that radio placement can 
significantly affect network performance.[9] 

This paper presents a performance 
analysis of Wi-Fi mesh networks in a dense 
urban environment. The authors found that 
network performance was affected by the 
number of access points and network 
topology.[10] 

This study evaluates the performance 
of Wi-Fi mesh networks in urban 
environments with high user density, focusing 
on the impact of user density on network 
performance. The authors conducted 
experiments in a densely populated urban 
area and found that high user density can 
significantly affect network performance.[11] 

This paper presents a comparative 
analysis of Wi-Fi mesh networks in urban 
environments. The authors found that 
network performance was affected by signal 
interference and suggested that the use of 
directional antennas could improve network 
performance.[12] 

This paper presents an experimental 
study on Wi-Fi mesh networks in high-rise 
buildings, focusing on the impact of building 
materials and network topology on network 
performance. The authors conducted 
experiments in a high-rise building and found 
that building materials and network topology 
can significantly affect network 
performance.[13] 

This paper presents an evaluation of 
Wi-Fi mesh network performance in urban 
environments. The authors found that 
network performance was affected by the 
number of access points and network 
topology, and suggested that the use of 
multiple channels could improve network 
performance.[14] 

This study evaluates the performance 
of Wi-Fi mesh networks in urban 
environments with varying traffic load, 
focusing on the impact of traffic load on 
network performance. The authors conducted 
experiments in a densely populated urban 
area and found that traffic load can 
significantly affect network performance.[15] 
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This paper presents a study on the 
performance of Wi-Fi mesh networks in urban 
environments with mobile users, focusing on 
the impact of user mobility on network 
performance. The authors conducted 
experiments in a densely populated urban 
area and found that user mobility can 
significantly affect network performance.[16] 

This paper presents a simulation study 
of Wi-Fi mesh network performance in urban 
environments. The authors found that 
network performance was affected by signal 
interference and suggested that the use of 
directional antennas and adaptive modulation 
could improve network performance.[17] 
 
Proposed System 
In this proposed system, we will investigate 
the performance of Wi-Fi mesh networks in 
dense urban environments. The system will 
consist of the following components: 
1. Wi-Fi Mesh Network Setup: We will set up 

a Wi-Fi mesh network in a dense urban 
environment using multiple APs. The 
network will consist of at least three APs 
strategically placed to provide coverage 
throughout the area of interest. We will 
use commercially available Wi-Fi mesh 
systems to ensure that the network 
configuration is similar to those used by 
consumers. 

2. Data Collection: We will collect data on 
the performance of the Wi-Fi mesh 
network in different scenarios. We will 
measure the network's throughput, 
latency, and packet loss under different 
conditions, such as varying the number of 
devices connected to the network, 
changing the location of the APs, and 
introducing obstructions such as walls and 
buildings. 

3. Data Analysis: We will analyze the data 
collected in step 2 to determine the 
performance of the Wi-Fi mesh network 
in different scenarios. We will use 
statistical analysis techniques to compare 
the network's performance under 
different conditions and identify any 
trends or patterns in the data. 

4. Comparison with Traditional Wi-Fi 
Networks: We will compare the 

performance of the Wi-Fi mesh network 
with that of a traditional Wi-Fi network 
using a single router. We will measure the 
throughput, latency, and packet loss of 
both networks under similar conditions 
and compare the results to determine if 
the Wi-Fi mesh network offers any 
significant advantages over traditional Wi-
Fi networks. 
 
The proposed system aims to investigate 

the performance of Wi-Fi mesh networks in 
dense urban environments and explore their 
potential as a solution to the challenges faced 
by traditional Wi-Fi networks. By setting up a 
Wi-Fi mesh network, collecting data, analysing 
it, and comparing it to traditional Wi-Fi 
networks, we hope to provide valuable 
insights into the benefits and limitations of 
Wi-Fi mesh networks in dense urban 
environments. This study can inform future 
research on Wi-Fi mesh networks and help 
improve their design and implementation to 
better serve the needs of users in dense 
urban environments. 
 

In recent years, Wi-Fi Mesh Networks 
have become a popular choice for providing 
wireless coverage in dense urban 
environments. The use of Wi-Fi Mesh 
Networks has enabled a more efficient way of 
providing coverage, especially in areas where 
traditional wireless access points (WAPs) are 
not sufficient due to the high number of 
devices and interference. 
In this paper, we will investigate the 
performance of Wi-Fi Mesh Networks in 
dense urban environments. We will explore 
the system architecture of Wi-Fi Mesh 
Networks and identify the factors that affect 
their performance. We will also examine 
some of the challenges that arise when 
deploying Wi-Fi Mesh Networks in dense 
urban environments and discuss possible 
solutions to address these challenges. 
 
System Architecture of Wi-Fi Mesh Networks 

Wi-Fi Mesh Networks consist of a 
series of access points that are connected to 
each other wirelessly. The access points are 
typically connected to a wired network, such 
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as an Ethernet network, which provides the 
backhaul connectivity. The access points 
communicate with each other using a wireless 
mesh protocol, which enables them to form a 

mesh network. The mesh network allows for 
the creation of multiple paths between the 
access points, which helps to improve the 
reliability and coverage of the network. 

 

 
 

Fig.1: System Architecture of Multi-channel Wireless Mesh Network 
 
The access points in a Wi-Fi Mesh 

Network are typically configured in one of two 
ways: as a router or as a satellite. Routers are 
connected to the wired network and provide 
the backhaul connectivity for the network. 
Satellites are connected wirelessly to the 
router and provide coverage to the client 
devices. 

 
The mesh network architecture allows for the 
deployment of multiple satellites, which can 
be strategically placed to provide coverage in 
areas where it is needed the most. This is 
particularly useful in dense urban 
environments where there are many 
obstacles that can interfere with the wireless 
signal. 
Factors Affecting the Performance of Wi-Fi 
Mesh Networks 
 
There are several factors that can affect the 
performance of Wi-Fi Mesh Networks in 
dense urban environments. These include: 
1. Interference: Dense urban environments 

are often characterized by high levels of 

interference from other wireless devices 
and networks. This can result in reduced 
signal strength and throughput, which can 
affect the performance of the Wi-Fi Mesh 
Network. 

2. Obstructions: Buildings, trees, and other 
obstacles can obstruct the wireless signal, 
reducing the coverage area of the Wi-Fi 
Mesh Network. 

3. Bandwidth: The amount of available 
bandwidth can affect the performance of 
the Wi-Fi Mesh Network. In dense urban 
environments, there may be many devices 
competing for the available bandwidth, 
which can result in slower speeds and 
reduced performance. 

4. Latency: The latency of the Wi-Fi Mesh 
Network can affect its performance, 
particularly for applications that require 
low latency, such as online gaming and 
video conferencing. 

5. Configuration: The configuration of the 
Wi-Fi Mesh Network can also affect its 
performance. For example, if the access 
points are not strategically placed, there 

117



NeuroQuantology | January 2018 | Volume 16 | Issue 1 | Page 113-120 | doi: 10.48047/nq.2018.16.1.1168 
Rajeev Gupta et al/Investigating the Performance of Wi-Fi Mesh Networks in Dense Urban Environments 

 

eISSN1303-5150                                                                                                                               www.neuroquantology.com 

 

may be areas of poor coverage or 
interference. 

 
Challenges of Deploying Wi-Fi Mesh Networks 
in Dense Urban Environments 
 
Deploying Wi-Fi Mesh Networks in dense 
urban environments can be challenging due to 
several factors, including: 
1. Cost: Deploying a Wi-Fi Mesh Network 

can be expensive, particularly in dense 
urban environments where multiple 
access points may be required. 

2. Power: Access points in a Wi-Fi Mesh 
Network require power, which can be a 
challenge in areas where power outlets 
are not readily available. 

3. Security: Wi-Fi Mesh Networks can be 
vulnerable to security threats, particularly 
in dense urban environments where there 
are many potential attackers. 

4. Interference: As mentioned earlier, 
interference from other wireless devices 
and networks can be a significant 
challenge when deploying Wi-Fi Mesh 
Networks in dense urban environments. 

Solutions for Addressing Challenges in 
Deploying Wi-Fi Mesh Networks in Dense 
Urban Environments. To address the 
challenges of deploying Wi-Fi Mesh Networks 
in dense urban environments, several 
solutions. 
 

This paper investigates the 
performance of Wi-Fi mesh networks in dense 
urban environments, with a focus on 
identifying the key factors that impact 
performance and exploring potential solutions 
to improve performance. 
 
System Architecture 
To investigate the performance of Wi-Fi mesh 
networks in dense urban environments, we 
propose a system architecture that consists of 
three main components: data collection, data 
analysis, and performance optimization. 
 
Data Collection 
The data collection component is responsible 
for collecting data related to Wi-Fi mesh 
network performance in dense urban 

environments. This component includes a set 
of Wi-Fi mesh nodes that are placed in 
different locations within a dense urban 
environment. These nodes are configured to 
form a mesh network, and each node is 
equipped with sensors that collect data 
related to network performance, such as 
throughput, latency, and packet loss. 
To ensure that the data collected is 
representative of real-world usage scenarios, 
we propose to collect data over an extended 
period of time, during which a diverse range 
of network traffic is generated. This traffic 
could include streaming video, online gaming, 
web browsing, and file transfers. 
Data Analysis 
The data analysis component is responsible 
for analysing the data collected by the data 
collection component to identify key factors 
that impact Wi-Fi mesh network performance 
in dense urban environments. This 
component includes a set of data analytics 
tools that can process and visualize the data 
collected by the data collection component. 
The data analysis component will use machine 
learning algorithms to identify patterns and 
trends in the data, and to identify the factors 
that impact network performance the most. 
These factors could include the number of Wi-
Fi networks in the area, the signal strength of 
neighbouring networks, the types of devices 
connected to the network, and the types of 
network traffic being generated. 
 
Performance Optimization 
The performance optimization component is 
responsible for improving the performance of 
Wi-Fi mesh networks in dense urban 
environments. This component includes a set 
of optimization algorithms that can be used to 
improve network performance based on the 
factors identified by the data analysis 
component. The optimization algorithms 
could include dynamic channel allocation, 
which adjusts the channels used by the Wi-Fi 
network to avoid interference from 
neighboring networks, as well as dynamic 
power control, which adjusts the transmission 
power of the Wi-Fi mesh nodes to minimize 
interference and optimize coverage. 
Additionally, the optimization algorithms 
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could include load balancing, which 
redistributes network traffic across different 
nodes to prevent overloading of individual 
nodes. 
 

The proposed system aims to 
investigate the performance of Wi-Fi mesh 
networks in dense urban environments and 
explore their potential as a solution to the 
challenges faced by traditional Wi-Fi 
networks. By setting up a Wi-Fi mesh 
network, collecting data, analysing it, and 
comparing it to traditional Wi-Fi networks, we 
hope to provide valuable insights into the 
benefits and limitations of Wi-Fi mesh 
networks in dense urban environments. This 
study can inform future research on Wi-Fi 
mesh networks and help improve their design 
and implementation to better serve the needs 
of users in dense urban environments. 
 
Conclusion 

Wi-Fi mesh networks have the 
potential to provide reliable and efficient 
wireless communication in densely populated 
urban areas. However, their performance can 
be affected by various factors such as 
interference from other wireless networks, 
signal attenuation, and the number of users. 
Investigating the performance of Wi-Fi mesh 
networks in dense urban environments is 
essential for improving the design and 
deployment of such networks. The research 
proposed in this study aims to investigate the 
performance. This paper proposes a system 
architecture for investigating the performance 
of Wi-Fi mesh networks in dense urban 
environments. The architecture includes three 
main components: data collection, data 
analysis, and performance optimization. By 
collecting and analysing data related to Wi-Fi 
mesh network performance in dense urban 
environments, we can identify the key factors 
that impact network performance and explore 
potential solutions to improve performance. 
The proposed system architecture can be 
used by network engineers and researchers to 
better understand the challenges of deploying 
Wi-Fi mesh networks in dense urban 
environments and to develop strategies to 
overcome these challenges. 
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