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ABSTRACT:

Ad-hoc networks are decentralized, self-organizing communication networks where nodes communicate with each other without relying on a centralized
infrastructure. These networks are particularly useful in scenarios where traditional communication infrastructure is unavailable, impractical, or costly to deploy.
Ad-hoc networks are characterized by dynamic topologies, as nodes join or leave the network dynamically, making them suitable for scenarios such as disaster
recovery, military operations, and spontaneous gatherings. Explores the key aspects of ad-hoc networks, including their architecture, communication protocols, and
challenges. The nodes in an ad-hoc network are typically mobile and can act as both end systems and routers, forming a multi-hop network to enable communication
between nodes that are not within direct wireless transmission range. The communication in ad-hoc networks can be facilitated through various protocols, such as
the Ad-hoc On-Demand Distance Vector (AODV) or Dynamic Source Routing (DSR), which allow nodes to discover and maintain routes dynamically. Despite
their advantages, ad-hoc networks face several challenges, including node mobility, limited bandwidth, energy constraints, and security issues. Efficient routing
algorithms, adaptive power management, and robust security mechanisms are crucial for the successful operation of ad-hoc networks. Researchers continue to
explore innovative solutions to address these challenges and enhance the performance, reliability, and security of ad-hoc networks.

The ad-hoc networks, highlighting their significance in scenarios where traditional infrastructure is not feasible. As technology advances, the development of
efficient protocols and solutions for ad-hoc networks becomes increasingly important for enabling seamless and reliable communication in dynamic and resource-
constrained environments.
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1. Introduction:

Ad-hoc networks represent a paradigm shift in the realm of communication, offering a decentralized and self-organizing approach to connectivity. In
contrast to traditional networks that rely on a fixed and centralized infrastructure, ad-hoc networks are dynamic systems where nodes collaborate to
establish communication links without the need for a pre-existing framework. This flexibility makes ad-hoc networks particularly valuable in scenarios
where conventional infrastructure is unavailable, impractical, or cost-prohibitive. The defining feature of ad-hoc networks is their ability to form on-the-
fly, allowing devices to connect and communicate without reliance on a centralized authority. This is especially advantageous in situations such as disaster
recovery, military operations, or spontaneous gatherings, where the establishment of traditional networks may be challenging or impossible.

In an ad-hoc network, nodes are typically mobile and can serve both as end systems and routers, creating a mesh-like structure that enables communication
over multiple hops. The dynamic topology of ad-hoc networks is a result of nodes joining and leaving the network dynamically, making them well-suited
for environments where the configuration of the network may change rapidly. Communication within ad-hoc networks is predominantly wireless, with
nodes using radio frequency signals to transmit data. The absence of physical connections allows for greater flexibility in node mobility, making ad-hoc
networks ideal for applications where devices are constantly on the move.

Routing protocols play a crucial role in ad-hoc networks, allowing nodes to discover and maintain communication routes dynamically. Protocols such as
Ad-hoc On-Demand Distance Vector (AODV) and Dynamic Source Routing (DSR) enable efficient data transmission by establishing routes on-demand
based on the network's real-time needs. While ad-hoc networks offer unique advantages, they also pose challenges. Node mobility, limited bandwidth,
energy constraints, and security issues are among the key considerations that researchers and practitioners must address. Efforts are ongoing to develop
robust routing algorithms, adaptive power management strategies, and effective security mechanisms to enhance the reliability and performance of ad-
hoc networks. In conclusion, ad-hoc networks provide a versatile and adaptable solution for communication in dynamic and resource-constrained
environments. As technology continues to advance, the exploration of innovative protocols and solutions becomes essential for realizing the full potential
of ad-hoc networks in diverse applications.

C. Perkins, "Ad hoc Networking," Addison-Wesley, 2001.
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2. Literature Survey:

This book provides a comprehensive introduction to the concept of ad-hoc networks, covering various topics such as routing protocols, network security,
and mobility management.

M. Gerla and J. T.-C. Tsai, "Multicluster, mobile, multimedia radio network," Wireless Networks, vol. 1, no. 3, pp. 255-265, 1995. This seminal paper
introduces the concept of cluster-based ad-hoc networks, which organizes nodes into clusters to improve scalability and efficiency. D. Johnson and D.
Maltz, "Dynamic Source Routing in Ad Hoc Wireless Networks," Mobile Computing, edited by T. Imielinski and H. Korth, pp. 153-181, Kluwer
Academic Publishers, 1996. This paper presents the Dynamic Source Routing (DSR) protocol, a popular routing algorithm for ad-hoc networks that
enables efficient packet forwarding without relying on pre-established routes. C. Bettstetter, "On the Minimum Node Degree and Connectivity of a
Wireless Multihop Network," in Telecommunication Systems, vol. 17, no. 3-4, pp. 271-283, 2001. This research paper explores the relationship between
network connectivity and the minimum node degree in ad-hoc networks, providing insights into network design and deployment strategies. S. Yi, Y. Pei,
and S. Kalyanaraman, "A Survey of Mobility Models in Wireless Ad Hoc Networks," IEEE Communications Surveys & Tutorials, vol. 7, no. 4, pp. 32-
48, 2005. This survey paper presents an overview of various mobility models used in ad-hoc networks, providing a valuable resource for researchers and
network designers.

3. Research Methodology:

A systematic approach to gather, analyze, and interpret information. Below is a general outline of the research methodology for studying ad-hoc networks.

Define Research Objectives: Clearly articulate the specific objectives and goals of your research. Identify the aspects of ad-hoc networks you want to
investigate, such as routing protocols, security, energy efficiency, or applications.

Literature Review: Conduct a comprehensive literature review to understand the existing body of knowledge in the field. Identify relevant research papers,
articles, and books that provide insights into the current state of ad-hoc networks.

Problem Formulation: Clearly define the research problem or question you intend to address. This could involve identifying challenges in existing ad-
hoc network solutions or proposing enhancements to address specific issues.

Formulate Hypotheses or Research Questions: Develop hypotheses or research questions based on the identified research problem. These should guide
your investigation and analysis throughout the research process.

Research Design: Choose an appropriate research design that aligns with your objectives. Depending on the nature of your research, this could involve
simulations, analytical modeling, experimental studies, or a combination of these.

Data Collection: Gather relevant data to support your research. This may involve:

Simulating ad-hoc network scenarios using network simulation tools (e.g., NS-3, OPNET).
Conducting experiments in a controlled environment. Analyzing real-world data if applicable.
Data Analysis:

Employ appropriate statistical or analytical methods to analyze the collected data. This could include: Performance metrics for evaluating routing
protocols (e.g., packet delivery ratio, end-to-end delay). Security metrics for assessing vulnerabilities and threats. Energy consumption and efficiency
metrics.

Implementation (if applicable):

If your research involves proposing a new algorithm or protocol, implement it in a suitable environment (simulation or real-world testbed) and evaluate
its performance.
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Figure 1: An Example of Ad-hoc Networks

Vehicular Ad-hoc Networks (VANETS) as a specific case within the broader category of wireless multihop networks. Here's an analysis and expansion
of the key points:

VANETSs as a Subset of Wireless Multihop Networks:The passage highlights that VANETS are a specialized form of wireless multihop networks. In
multihop networks, data is relayed through multiple nodes to reach its destination. VANETS, in particular, are characterized by high node mobility,
primarily due to the movement of vehicles.

High Node Mobility in VANETSs: One of the defining constraints of VANETS is the fast and dynamic changes in network topology. This is attributed to
the high mobility of vehicles, which can lead to frequent alterations in the connections between nodes.

Rise of Intervehicle Communication: The passage notes the increasing number of vehicles equipped with computing technologies and wireless
communication devices. This rise in technological integration within vehicles has led to the emergence of intervehicle communication as a significant
area of research, standardization, and development.

Diverse Applications of VANETs: VANETS support a variety of applications that contribute to road safety and traffic management. These include
collision prevention, safety warnings (e.g., blind crossing alerts), dynamic route scheduling based on real-time conditions, and monitoring traffic
conditions in real-time.

Internet Connectivity in VANETSs: The passage also mentions another crucial application of VANETS, which is providing Internet connectivity to
vehicular nodes. This connectivity can facilitate communication between vehicles and the broader Internet, enabling a range of services and applications.

4. Result Analysis:

The comparison of the protocols DSDV, DSR and AODV in regards to various parameters such as protocol type, average end to end delay, routing
overhead, power consumption and quality of service above is given. Table 1: Comparison of Ad hoc routing protocols.

Parameters DSDV AODV DSR
Protocol Type Table- | Demand- | Demand-
driven driven driven
Average end to Less High High
end delay
Routing Less Less High
overhead
Power High Less Less
Consumption
Quality of Poor Good Good
service

Table 1: Comparison of Ad hoc routing protocols

In order to extend the lifetime of the network, one possible solution is to make equally balanced power consumption of sensor nodes. Since AODV routing
mechanism does not consider the residual energy of nodes at the routing setup, and since it considers only routing hop count as a distance metric,



International Journal of Research Publication and Reviews, Vol 5, no 1, pp 1935-1940 January 2024 1938

unbalanced node energy consumptions occurs. We propose an efficient routing algorithm, which considers both node hop-count and node energy
consumption.

Case 1: Choose a route with the minimum hop count between source and destination (AODV routing protocol)
Case 2: Choose a route with largest minimum residual energy (AODVEA routing protocol)

Case 3: Choose a route with the large minimum residual energy and less hop count i.e. with the longest network lifetime (AODVM our proposed routing
protocol)

Parameters AODV AODVEA [ AODVM
Lifetime Minimum | Medium | Maximum
Average Less High Medium
Delay

Energy Less High Medium
consumption

Table 2: Comparison of modified and existing routing protocols
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Figure 2: Node Life Time

5. Conclusion:

Ad-hoc networks have emerged as a valuable solution for establishing temporary or spontaneous networks without the need for a pre-existing centralized
infrastructure. These networks utilize the devices within their proximity to form a network, allowing for communication and data sharing even in
challenging environments or areas with limited connectivity. Ad-hoc networks offer several benefits, such as flexibility, scalability, and resilience. They
can be quickly deployed in emergency situations, disaster-stricken areas, or military operations, providing reliable communication channels when
traditional networks are unavailable or compromised.

However, ad-hoc networks also come with their challenges. Due to their dynamic nature, network stability and security can be potential concerns. As the
network topology changes with devices joining or leaving, maintaining efficient routing becomes crucial. Additionally, ensuring the privacy and security
of information transmitted within the network requires robust encryption mechanisms and authentication protocols.\
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