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Abstract

Urban traffic management in smart cities requires rapid decision-making and real-time data exchange among vehicles.
Vehicular Ad-hoc Networks (VANETs) provide this communication infrastructure, but high topology dynamics, variable
vehicle density, and wireless channel limitations make it difficult to guarantee Quality of Service (QoS) for heterogeneous
messages. This study proposes an intelligent, content-centric scheduling algorithm to mitigate network congestion and support
urban traffic reduction. In the proposed method, messages are categorized based on application type into priority queues
(emergency, video, audio, and miscellaneous), and transmission scheduling is performed adaptively to reduce end-to-end delay
and increase the packet delivery ratio. To simultaneously improve QoS metrics, the periodic adjustment of MAC layer
parameters and transmission power was considered a multi-objective optimization problem. Then, with mobility prediction and
content-centric clustering, routing and data transmission were reconfigured in each time slot. Performance evaluation was
conducted in an urban simulator based on the IEEE 802.11p standard under scenarios involving varying vehicle counts, speeds,
and radio ranges. Results demonstrated that the proposed method, compared to reference models, reduces end-to-end delay in
dense conditions and improves the successful delivery ratio. Furthermore, emergency messages are transmitted with lower
delay and better stability, which is vital for safety applications. This multi-level queuing mechanism reduces competition
among ordinary messages and allocates resources to time-sensitive streams. Overall, combining priority-based scheduling,
content-centric topology reconstruction, and adaptive MAC adjustment provides an efficient framework to enhance QoS and
mitigate congestion effects.

Keywords: Vehicular Ad Hoc Networks (Vanets), Content-Based Scheduling, Quality of Service (Qos), Congestion Control,

Dynamic Clustering
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Presenting a Scheduling Algorithm to Intelligently Reduce Urban Traffic to Improve Quality of
Service (Qos) in Vehicular Ad Hoc Networks (Vanets)

Extended Abstract

Introduction

Rapid urbanization, increasing car ownership rates, and increasingly complex commuting patterns have made urban traffic
management one of the main bottlenecks for the efficiency and resilience of smart cities. In dense cities, small incidents such
as sudden braking, short lane changes, or traffic light disruptions can lead to waves of congestion and stop-and-go chains,
resulting in increased travel times, energy consumption, emissions, and the likelihood of accidents. Implementation
experiences and real-world examples of VANET deployments show that relying on real-time data and vehicle communications
can significantly improve the accuracy of traffic situation detection and the response speed of traffic management systems.
Summarizing the theoretical foundations and research background, the main challenge in urban VANETs is the need to
simultaneously reduce physical congestion on roads and ensure the quality of communication service for heterogeneous
messages. By presenting an intelligent scheduling algorithm, the present research attempts to reduce network congestion and
communication delay by dynamically prioritizing messages, controlling channel load, and adapting to congestion conditions.
On the one hand, it also helps reduce urban congestion and improve QoS in inter-vehicle networks by supporting traffic
decision-making.

Methodology

The methodology of the present study is designed to design and evaluate an intelligent scheduling algorithm in inter-vehicle ad
hoc networks to reduce urban traffic congestion and improve service quality. This study is considered applied research in terms
of its purpose and developmental in nature, because its main focus is on providing a new algorithmic solution and evaluating
its efficiency in dynamic communication environments. The research approach is quantitative and the study process is based on
system modeling, algorithm design, simulation, and performance analysis. The overall framework of the study is based on
simulating the inter-vehicle communication network in an urban environment and examining the behavior of the proposed
algorithm under different traffic and communication conditions. In this study, the inter-vehicle ad hoc network was modeled as
a dynamic communication environment in which each vehicle is considered as a mobile node with the ability to send, receive,
and process data. The communication between nodes is formed based on the structure of direct vehicle-to-vehicle and vehicle-
to-infrastructure communication, and the network is assumed to have no central controller. Due to the mobile nature of nodes,
rapid changes in network topology, instability of communication links, and limited wireless channel resources were considered
in the design of the system model to represent real urban traffic conditions. Parameters such as vehicle speed, distance between
nodes, traffic density, radio communication range, and vehicle mobility pattern were defined as variables affecting network
performance.

Results

The results showed that the proposed method reduces the end-to-end delay in high-density conditions and improves the
successful packet delivery rate compared to the reference methods. Also, the priority disaggregation analysis showed that
emergency messages are transmitted with less delay and higher stability, which is critical for safety and traffic control
applications. The results showed that the multi-level queuing mechanism reduces the contention of low-priority messages and
allows the allocation of channel resources to time-sensitive flows efficiently. In summary, the combination of priority-based

scheduling, content-based topology reconstruction, and adaptive MAC tuning provides an efficient framework for improving
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QoS and reducing congestion effects in urban inter-vehicle networks.
Discussion and Conclusion

The findings of the present study showed that designing an intelligent scheduling algorithm based on data priority and

compatible with the dynamic conditions of inter-vehicle ad hoc networks can play an effective role in simultaneously
improving quality of service indicators and urban traffic congestion management. The simulation results indicated that with the
increase in the number of vehicles, as one of the most important indicators of urban congestion, the end-to-end delay in all
methods increases; an issue that has also been raised in previous studies as one of the inherent challenges of VANET networks.
Research conducted in the field of quality of service-aware routing protocols shows that increasing node density leads to
increased competition for channel access, packet collisions, and reduced network efficiency (Blamery et al., 2021). However,
the results of this study showed that the proposed algorithm was able to control the delay growth rate under conditions of
increasing network load and provide more stable performance than reference methods, which indicates the effectiveness of the
adaptive scheduling policy in managing communication resources. Using the standard classification of urban messages and
defining specific priority levels for safety, management, and service data can also increase the effectiveness of scheduling on
an urban scale. In addition, combining the proposed algorithm with machine learning methods to detect abnormal data and
filter malicious messages can increase network stability in real-world conditions. The development of future versions of the
algorithm by considering the heterogeneity of communication equipment, autonomous vehicles, and complex traffic
environments can also pave the way for a wider practical application of this approach in future intelligent transportation
systems.

Keywords: Vehicular Ad Hoc Networks (Vanets), Content-Based Scheduling, Quality of Service (Qos), Congestion Control,
Dynamic Clustering
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