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Vehicular Ad Hoc Networks in ITS

Section 1

Vehicular Ad Hoc Networks

• What is VANET?
• Characteristics of VANETs
• Challenges of VANETs
• Data Collection in VANETs
• VANET Architecture
• VANET Simulators
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What is VANET?

Vehicular Ad hoc Network (VANET) is a promising module of ITS. It’s an emerging sub-class of
Mobile Ad hoc Network (MANET) where vehicles act as mobile nodes. [GZ11]
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Characteristics of VANETs

VANETs are uniquely characterized by:

• higher node density,
• instability of wireless channel and limited bandwidth,
• predictability of vehicular pathway,
• highly dynamic network topology that changes quickly and repeatedly,
• sufficient energy and resources, and
• hard delay constraints. [PN19]
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Challenges of VANETs

The main challenges in VANET are that:

• most VANET applications are designed with real-time requirements; timeliness of data is
very important.

• communications in the VANET are affected by traffic conditions; data collection methods
should be consistent with traffic conditions.

• amount of data to be transmitted by the vehicle could be huge; data collection method
should consider the network communication overhead.
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Data Collection in VANETs

An efficient method for data collection must consider different parameters: data aggregation,
latency, packet delivery ratio, packet loss, scalability, security, transmission overhead, and
vehicle density as the performance parameters. [PN19]
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VANET Architecture

Nourhan Bachir DAGEIB, Lebanon
Intelligent Transportation Systems: Application, Challenges and Perspectives 11 / 36



Vehicular Ad Hoc Networks Literature Review Data Sets References

VANET Architecture

Nourhan Bachir DAGEIB, Lebanon
Intelligent Transportation Systems: Application, Challenges and Perspectives 11 / 36



Vehicular Ad Hoc Networks Literature Review Data Sets References

VANET Simulators

• Deploying and testing VANETs involves high cost and intensive labor.
• Simulations of VANET involve large and heterogeneous scenarios which is why some

specific characteristics found in a vehicular environment must be accounted.
• VANET simulators provide both traffic flow simulation and network simulation.
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Towards efficient data collection mechanisms in the vehicular ad hoc networks [PN19]

• Survey data collection techniques in VANETs and evaluate them using some parameters
they define.

• Divided the techniques into 4 categories: topology-based, cluster-based, geocast-based, and
fog-based and reviewed the performance of each technique.
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Reliable Data Dissemination Protocol for VANET Traffic Safety Applications [OMBW17]

The authors in this work propose a Adaptive Data
Dissemination Protocol (AddP) in order to insure
reliability in the different scenarios:

• broadcast storm scenario, in a dense network,
• frequent disconnection scenario, in a sparse network,

and
• wireless communication problems (hidden node

scenario).

While also considering the delay sensitivity of safety
message broadcasting; should be delivered in shortest
time possible.
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Fuzzy Logic-Based Forwarder Selection for Efficient Data Dissemination [BS21]

• The authors propose a fuzzy-based forwarding technique where distance, movement, and
link quality are the three parameters used for node selection.

• Fuzzy logic has three basic steps: fuzzification, set and combination of if/then rules, and
defuzzification.

• The performance is evaluated in a freeway scenario, and the results were compared with
Non-Fuzzy-based system as (Greedy forwarding protocol (GFP), Most forward within
Radius (MFR), Multipoint Relay (MPR), Flooding, etc.) in terms of efficiency.
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Dynamic Clustering Mechanism to Avoid Congestion Control in Vehicular Ad Hoc
Networks Based on Node Density [RM19]

• A density-based dynamic clustering
mechanism for VANET routing (DBDC) is
proposed to mitigate congestion which
occurs when vehicles are in the congested
part while the network node is carrying
more than it can handle.

• The approach is based on identifying the
vehicle speed and network density which
depends on the speed of the vehicle.

• Comparatively, the approach is more
effective, maintains the stability of the
cluster and reduces the network congestion.
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A comprehensive survey: Benefits, Services, Recent works, Challenges, Security and Use
cases for SDN-VANET [SAHZI+20]

• This review paper tries to critically
evaluate some recent proposals, i.e., to use
SDN as architecture applicable to realize
an efficient and flexible management and
control of IoV.

• SDN can be defined as the partition
between the system (control plane) and
the sending capacities (data plane).

• The use of separation between the control
and data planes in VANET allows the
network intelligence and state to be in the
center.
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Architecture of Conducting Big Data Analytics in ITS

Described by the work [ZYW+18] which
specified its three different layers:

1 Data Collection Layer: the basis which
gathers the data to pass it on to the next
layer using wired or wireless connections.

2 Data Analysis Layer: the "core layer"
where data is processed, cleaned, and
classified to extract hidden intuitive
information

3 Application Layer: this layer is where all
the results of the previous layer is applied in
the different transportation circumstances.
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Applications: Designing a Smart Transportation System: An Internet of Things and Big
Data Approach [JFK+19]

• Model for analyzing
transportation data
with Hadoop and
Spark to handle
real-time transportation
data

• The system is divided
into four layers: data
collection and
acquisition, network,
data processing, and
application
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