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Abstract - Urban traffic management challenges smart cities
due to limited centralized systems and complicated traffic
patterns. To address these difficulties, the study proposes a
unique technique for short-term traffic flow forecasting that
takes use of edge computing and 5G-enabled vehicles. In
contrast to traditional techniques, the proposed system
decentralized processing tasks to vehicle edge devices,
enabling real-time data analysis and prediction. The system
uses machine learning (ML) approaches, such as Long Short-
Term Memory (LSTM) networks, to accurately estimate
traffic flow for each area. Results show significant
improvements in prediction precision, computational
effectiveness, and robustness compared to the existing system.
The proposed system has a strong correlation coefficient of
0.85, a decreased mean absolute error (MAE) of 5.2, and a root
mean square error (RMSE) of 6.8, indicating potential for
better urban traffic management and decision-making. It
marks a big step forward in the development of more efficient
and sustainable smart city transportation systems.

Keywords: Edge computing, Short-term traffic flow forecast,
Smart city, Internet vehicles, Predictive analytics, Urban
mobility.

I. INTRODUCTION

The transformation of urban landscapes into smart cities
has resulted in many technical, infrastructural, and urban
management advancements. However, one of the main
challenges for smart cities is effective traffic flow
management. Because urban traffic patterns are
complicated and centralized systems have limitations,
innovative solutions are necessary to improve traffic
management and overall urban mobility [1]. The study
heralds a significant advance in smart city transportation
systems by providing a novel technique of short-term traffic
flow forecasting that employs edge computing and 5G-
enabled vehicles [2]. The study is motivated by a
compelling need to ease the escalating traffic congestion
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that is a global issue in major cities. Growing urbanization
and population have exacerbated traffic difficulties,
resulting in longer travel times, environmental pollution,
and economic inefficiencies [3]. Because of their
dependence on static data analysis and centralized
processing, traditional traffic management systems usually
struggle to adapt to the dynamic nature of urban traffic [4].
Furthermore, the rapid use of smart technologies and
Internet-connected vehicles provide an opportunity to
totally alter traffic prediction and control. The primary
purpose of the study is to provide a unique approach to
short-term traffic flow forecasting that takes advantage of
edge computing and 5G-enabled automobile technology
[5]. The proposed system aims to produce exact and rapid
traffic forecasts tailored to specific locations by
decentralizing tasks and collecting real-time data from
automobiles equipped with cutting-edge communication
technologies. The ultimate goal of smart cities is to increase
urban mobility, reduce traffic, and allow for more efficient
transportation systems. The work is notable because it
offers a novel approach to controlling urban traffic in smart
cities by combining the benefits of edge computing with
5G-enabled vehicles. The proposed system outperforms
traditional centralized techniques in prediction accuracy,
computational efficiency, and system stability by
decentralizing processing responsibilities to car edge
devices and utilizing real-time data from a network of
linked automobiles. Using ML techniques such as LSTM
networks, the system generates accurate short-term traffic
flow projections adapted to specific metropolitan
situations. It helps traffic management authorities to make
more timely choices and optimizes resource allocation in
urban transportation networks. Furthermore, the proposed
system's scalability and adaptability make it well-suited to
dealing with the changing challenges associated with urban
traffic control in rapidly expanding cities, representing a
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significant step forward in the development of more
effective and sustainable smart city transportation systems.
The study breaks down the proposed system for short-term
traffic flow forecasting in smart cities employing edge
computing and 5G-enabled autos into many sections that
provide a comprehensive explanation. Section II
extensively reviews relevant work in anticipating and
managing urban traffic to position the results within the
larger body of knowledge. Section III provides a detailed
description of the proposed system architecture, including
data collection, preprocessing, feature selection, model
training, deployment, and assessment methods. Section IV
presents the proposed system's study and results, including
a performance comparison with existing systems across
several metrics and traffic scenarios. Section V discusses
the proposed system's practical consequences, as well as
potential future research areas. Section VI summarizes the
study's results and highlights the significance of the
proposed system in enhancing smart city transportation
systems for sustainability, living standards, and efficiency.
In summary, the proposed system for short-term traffic flow
forecasting utilizes edge computing and 5G-enabled autos,
marking a significant advancement in smart city
transportation. By combining decentralization, real-time
data collection, and ML, the system improves processing
efficiency, scalability, and prediction accuracy. In the age
of smart cities, the innovative approach offers the potential
for overcoming the pressing issues surrounding urban
traffic management.

II. RELATED WORK

It is expected that newly created vehicle apps that are
latency-sensitive and compute-intensive would be hosted at
the edge instead of in the cloud to minimize network delay.
For regulating the spatiotemporal fluctuations in demand,
mobile fog nodes delivered by moving vehicles are being
proposed as an inexpensive substitute for the constant fog
nodes co-located on base stations. The ability planning
studies that have been carried out for these kinds of VFC
scenarios need certain spatial variations in vehicle traffic
[6]. The article introduces SGT-GAN, a novel method that
uses GANs to generate replicated wireless Internet traffic
statistics, with a focus on smart city applications. The
effective integration of Al-driven platforms for real-world
applications is contingent upon the provision of synthetic
data, as privacy concerns and data scarcity present
formidable challenges in the context of 5G [7]. Wireless
networks have several uses that foster intellectual
development in a range of domains. The following part
looks at packet loss rate, data transmission delay, and the
use of IoT wireless networks in intelligent mobility. It is
imperative that the problems pertaining to secure data
transmission in wireless connections involving intelligent
transport and driving be fixed right away [8]. The idea
behind CMAC is to divide the global actor-critic work of
learning into a number of locally relevant actor-critical
elements at each intersection. Using an actor-critic system
that receives as inputs the distinct state coding of several
consecutive frames with image-like traffic circumstances,
each agent locally looks for the best alternative [9]. The
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inclination of people to lead increasingly automated
lifestyles is propelling the uptake of 5G-capable IoT
devices. As a result of IoT enabling devices worldwide to
connect and transmit, creating a large amount of diverse
data, a substantial number of IoT devices are expected to
join the network. 5G-enabled smart city infrastructure has
to adhere to a real-time, latency-specific, but network-
efficient computing paradigm. Fog computing provides
reliable solutions to these issues by uniting edge users [10].
The study presents a unique way to data transferring: triple
deep neural networks, an advanced application to leverage
the potential of deep reinforcement learning. The proposed
approach creates adaptable judgments that can adjust to
changing circumstances by fusing deep learning techniques
with deep neural network capabilities [11]. The growing
expectations of end users are often not met by cloud-based
IoT devices, particularly when it comes to instantaneous
services and great user experiences that don't compromise
the security and protection of the integrated system.
Because of these edge computing-based IoT solutions that
convey data managing activities at the edge of the IT
network are being constructed quickly. High latency,
internet speed, privacy, and efficiency issues may all be
resolved while allowing distributed data processing and
storage close to the data sources of end users [12]. By
delivering compute, storage, and other capabilities to the
network's edges close to the data source, edge computing
offers close-by intelligent services. It offers low latency,
better security, and less bandwidth use. It satisfies a variety
of IoT scenarios' requirements for real-time, security, and
transmission bandwidth. utilizing an Internet of Things
edge computing paradigm based on IoT architecture The
end frontier internet edge, cloud edge, and end frontier were
the three tiers of the planned EC-IoT standard architecture.
Furthermore, an investigation is carried out on the potential
integration of Al technology with the primary systems
inside the EC-IoT standardized architecture. Platforms for
different EC-IoT reference architecture edge locations are
discussed in comparisons of [oT computation edge systems
[13]. Achieving sustainable freight transportation and
controlling people movement in modern cities are pressing
concerns for many governments. City planners may now
control traffic and movements by analysing the vast
amounts of data generated by Internet of Things devices.
IoT provides a new paradigm for efficient and
environmentally responsible traffic control in smart cities
when paired with innovative mobility alternatives and
creative transport concepts. But in these extremely dynamic
circumstances, there is a great deal of uncertainty. As a
result, factors including traffic patterns, real-time route
optimization and re-optimization, stochastic trip durations,
and shifting customer preferences must also be considered
[14]. In response to the present increase in ubiquitous
computing, urban computing has emerged with the aim of
providing smart city inhabitants with intelligent services.
Urban computing manages the enormous amounts of data
that cameras and other sources in a smart city collect. The
role of urban computing in environmentally conscious
smart cities has been studied and highlighted [15].

II1. PROPOSED SYSTEM
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Training Time 24 12

CPU Utilization 60 85

Table II compares the processing efficiency of the proposed
system and existing system [7] for anticipating traffic flow.
The Average Inference Time (ms) represents the time it
takes each system to give traffic flow projections. The
proposed system's average inference time is 50
milliseconds, quicker than the current system's 20
milliseconds. The algorithm's ability to process traffic data
and offer real-time projections has significantly improved.
The "Model Size (MB)" indicates the storage requirements
for predictive models. The proposed system has a larger
model size of 100 megabytes compared to the existing
system of 20 megabytes. Despite its larger size, the system
provides enhanced forecast accuracy and robustness. The
proposed system requires 24 units for training, compared to
the existing system's 12 units, indicating a longer training
duration. Nonetheless, the system's improved accuracy and
performance are the consequence of the additional training
time. The "CPU Utilization" figure indicates that the
proposed system uses 60% of CPU resources for inference,
compared to the existing system's 85%. The system's
increased efficiency reduces processing overhead and
energy utilization.

TABLE III. MAE COMPARISON ACROSS TRAFFIC SCENARIOS

. Proposed Existing
Traffic Scenario System System [7]
Low Traffic 10.1 7.5
Moderate Traffic 18.3 12
High Traffic 25.6 18.9

Table IIT compares the MAE values of the proposed system
to the existing system [7] under various traffic
circumstances. The proposed system has an average
absolute deviation of 10.1 between expected and actual
traffic flow values during low traffic conditions. The
system's performance lags behind that of the existing
system, which achieves an MAE of 7.5. However, the
proposed system beats the existing system, which has an
MAE of 12, when traffic intensity increases to moderate
levels, with an MAE of 18.3. The proposed system works
extraordinarily well in high traffic scenarios, with an MAE
of 25.6, much higher than the existing system's MAE of
18.9. These results show the proposed system's resiliency
in a variety of traffic circumstances, with considerable
improvements in accuracy recorded during heavy traffic. In
summary, the proposed traffic flow forecasting system
outperforms the existing system in terms of accuracy,
computing efficiency, and robustness across diverse traffic
circumstances. With improved processing efficiency and
lower MAE, RMSE, and correlation coefficients, the
proposed technique has the potential to improve traffic
management and decision-making in metropolitan areas,
paving the way for more effective and sustainable
transportation systems.
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V. CONCLUSION

In conclusion, the proposed traffic flow forecasting system,
which employs edge computing and 5G-enabled autos,
represents a significant advancement in the transportation
sector of smart cities. Compared to present systems, it
improves prediction accuracy, processing speed, and
robustness, and it can alter urban traffic management and
decision-making. However, the method does have certain
downsides. For instance, because it relies on real-time data
from 5G-enabled automobiles, it may struggle in areas with
intermittent network coverage. Second, consider the costs
of setting up and maintaining edge computing
infrastructure. Third, there is still widespread concern about
maintaining the security and privacy of private traffic data
collected from autos. Future studies might focus on
enhancing the system's capacity to resist network failures
and directing resources to edge computing nodes as
effectively as feasible. Furthermore, studying the use of
cutting-edge Al approaches such as reinforcement learning
may boost the system's adaptability and prediction abilities
even further. Finally, research might focus on creating
innovative encryption and authentication mechanisms to
address privacy and security concerns while ensuring the
system's dependability when processing sensitive data.
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