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Abstract

MANETs are made up of a specific type of wireless mobile node that build a temporary system without the use of any infrastructure

or centralized management. MANETs have developing to be employed in wide scale of future applications because they could

form connections at any time and any place without the need for preexisting equipment. Identifying the foremost suitable

transportation in a MANET is hard due to the changing topology& dynamic characteristics of the nodes. Since nodes in a

MANET move independently, the link fails when one of them moves. This research focuses on ACO routing for MANETs, as well

as the issues and chances that come with it. As a result, Routing for MANET incorporates the ACO system’s purpose of finding

several stable routes among source to destination nodes in way to enhance QoS.
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Introduction

MANETs have been widely adopted in real-world applications, although they face a number of obstacles in their

deployment. The fundamental problem that arises from MANET deployment is the creation of an optimal

MANET routing protocol that overcomes the different hurdles that it entails. Authors have proposed a variety

of ways for creating MANET routing approaches (Al Ani et al., 2016). ACO based routing algorithms appear to

be more productive than previous protocols (Back T et al., 1996). The article is structured as obeyed: Section

II explains ACO. Section III & IV literature survey and proposed methodology the proposed work. Section V

explains results. Finally, Section VI has the conclusion.

Ant Colony Optimization

Mobile Ad Hoc Networks (MANETs) have been widely adopted in application areas, although they face a

number of obstacles in their implementation. The fundamental issue that arises from MANET implementation is

the creation of an optimal MANET routing technique that overcomes the different hurdles that it entails. Authors

have proposed a variety of ways for creating MANET routing protocols (Al Ani et al., 2016). ACO-based

routing approaches seem to be more effective than previous approaches (Back T et al., 1996).
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Figure 1. Ant Colony Network

Source : Pardeep Kumar et al., 2014

The lowest route among the figure 1 is 1-3-8. While several ants will then pass-through other routes, the
pheromone trail rate of evaporation on the 1-3-8 path is lower as compared to the other paths, resulting in the
highest ant obey rate. Because this is the quickest route, the ants who travel on could return previously, leaving
a stronger impact of the pheromone trail, & other ants would obey this lowest route with the most pheromone.
Whatever information moving from its origin to its destination will have to pass through an amount of intermediary
nodes (these nodes could be servers or any service units). This could be compared to ants moving from their
colony to a food source. The top prime concern is to develop a method that allows the natural phenomenon of
trail to be artificially applied for suggested purposes (Wan-Jun Yu et al., 2008). A proactive prototype will be
followed for our data packets. In this framework, the packet of information would be a result of its selection,
judgment, or self-awareness predicated on our pheromone trail design procedure, rather than a feature of training
and circumstances. Figure 2 depicts the ACO met heuristic, which is predicated on generic issue description as
well as the description of the ant’s behaviour. ACO mimics the foraging habits of real ants. When there are
different routes from the nest to the food, ants take a random walk at first. All through their journey to food and
come back to the nest, the ants deposit a chemical material named pheromone, which provides as a route mark
that the ants have taken. As a result, the latest ants should choose a route with greater pheromone focuses but
will reinforce the route they have chosen. The answer arises quickly as a result of this autocatalytic impact.

Figure 2. Ants, searching for food

Source : Wan-Jun Yu et al., 2008
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Network Routing Using ACO

Since network characteristics including traffic load as well as device configuration can vary stochastically or
over time, MANET routing is a tough issue. The multi-agent nature of ACO approaches complements the
stochastic nature of system routing. The provided system could be depicted as a building graph, with the vertices
representing a collection of routers as well as the links representing connectivity among those routers. Presently,
the system path finding issue is obviously discovering an amount of basic price paths among nodes in the
corresponding graph description, which could be simply achieved through ant methodologies. QoS-based ACO
approaches, power-based ACO routing approaches, location-based ACO routing approaches, and security-
based ACO routing approaches are examples of ACO-based MANET routing approaches (D. Dhawan et al.,
2019).

Basic Features of ACO approaches for routing
ACO occurrences for routing issues have the following key characteristics:
1) Providing multipath as well as traffic adaptive routing.
2) Using both active and passive data monitoring as well as gathering techniques.
3) Employing stochastic elements.
4) Preventing local forecasts from creating a global effect.
5) Configuring routes in a far less selfish manner as compared to in pure shortest path strategies that favor

load balancing.

Literature Survey

Sarhan et al.,(2021) presented an energy-efficient routing system depend on the well-known AOMDV routing
approach and the Elephant Herding Optimization bio-inspired method (EHO). The total overall consumed
energy of nodes is optimized in the proposed EHO-AOMDV by classifying nodes into two classifications,
routes are discovered from the class of the fittest nodes with sufficient energy for transmission to reduce the
likelihood of route failure and or the rising set of dead nodes as data enhanced. After each transmitting round,
the EHO updating operator updates classes depend upon the separating operator, which examines nodes depend
on residual energy. Investigations were performed out with NS-3 as well as five evaluation measures: routing
overhead, PDR, average energy usage, E2E delay, set of dead nodes, as well as 4 executed procedures: the
suggested guidelines, AOMDV & 2 bio-inspired procedures, ACO-FDRPSO, FFAOMDV. The suggested EHO-
AOMDV approach superior the state of the art in means of PDR, average energy, set of dead nodes, delay while
AOMDV exceeded the proposed methodology. Deepika Dhawan et al., (2019) introduced a procedure that
greatly enhances the energy efficiency component in the optimization method while enhancing other variables
like PDR, E2E delay, or at the very minimum protecting it at the same stage.  The writers also explained on the
ABR Approach, which increases lifespan of the system while being energy efficient. The researchers suggested
an ACO-ECSRA and contrasted it to other reactive methodologies such as MDSR as well as FEAR. MDSR is
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an instance of a reactive method, which implies it creates a path to a destination on the fly. The researchers
evaluate the suggested approach results to those of the FEAR algorithm as well as the MDSR, as well as the
outcomes show that the suggested method outperformed the 2 techniques, MDSR & FEAR. Rozy, et al.,
(2019) proposed a PF based FDPF algorithm based on a switching HMM mode. This algorithm was used to
improve the ROV navigation, which includes failure and fault diagnosis in navigation sensors and thrusters. The
concept was evaluated in a full ROV sea test, for which a detailed description of the design process and the test
responses was given. The technique suggestedproduced an efficient and reliable state estimation for ROV in
various combinations of failure types, signal artifacts, disruptions, indicating that the fault diagnosis performed
well overall.

Ismail et al.,(2019)measured performance of three MANET routing approaches, where the node density or set
of nodes varies. Protocols covering were the TORA and the DSR, AODV. The theoretical and simulation
research was carried out with the aid of an Integrated Network Engineering Software (OPNET). The following
metrics were analyzed using the OPNET Modeler software: PDR, E2E latency, packet drop, load routing and
E2E transmission. Hazzaa et al.,(2019)simulated Adhoc system with many voice traffic nodes & numerous
outcomes have been obtained to improve the impact of node density on QoS. These simulation simulations are
conducted & checked in every scenario to measure the delay. Roy et al.,(2018) suggested REDEAR approach
ensures that only chosen nodes act as packet forwarders depend on relative node density in relation to the
neighbors for achieve energy efficiency. The RREQ number of posts is gradually reduced. In order to further
boost energy efficiency, we are also proposing a version of the proposed MANET higher node density algorithm.
For less to extremely great speed MANETs the suggested approach works successfully.

Numerous modeling tests back up the proposal’s energy consumption. The AODV reactive approach improves
energy efficiency by up to 21.8 percent at less speed & up to 30 percent at enormous speed. The suggested
methodology increases system longevity as well as connectivity. Diab et al.,(2019)suggested a stable BP-AODV
MANET routing protocol to fix SAODV security violations with the original AODV approach. The BPAODV
is also capable of defending itself from a cooperative attack by blackhole initiated during the routing method &
guarding toward the blackhole attack during the transmission. By that the functionality of the AODV approach
along with the use of chaotic map functions, the BP-AODV is created. The test outcomes reveal that the
BPAODV approach is more secure as compared to the SAODV approach, that it could efficiently combat a
blackhole attack perpetrated through a malicious node or a group of hostile nodes throughout the routing path.
The findings also show that the BP-AODV could effectively defend toward a blackhole attack during the
forwarding method.

Proposed Methodology

Research Gaps
In Previous work, we can clearly see that the work was only applicable to small networks and not to big
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networks. In previous work, it is also seen that DEDR field increases the processing and hence overhead is also
increased. In the previous work, it is also noticed that Enhanced AOMDV (EAOMDV) was not efficiently
implemented and executed.

Objectives

1. To implement the existing routing algorithm that uses AOMDV and Fitness function to select the optimal
route.
2. To design and implement the Cunning ACO based AOMDV to improve QoS parameters for MANETs.
3. To compare the performance of existing and proposed technique based on PDR, throughput, E2E delay,
Energy consumption of the system.

Proposed Methodology
Step 1: Generation of initial solutions: Using the AOMDV routing system’s broadcasting mechanism, all
initial options (that is, possible routes among source & destination nodes) would be developed. The source node
sends a route request packet to its neighbors to find a route to the DN in this approach. If the neighboring node
has a valid path to the destination node, this would reply to the source node or re-broadcast it to their own
neighbors. The process is repeated until a path to the desired location is discovered.

Step 2: Computing the fitness value: When the pathways among the source to destination nodes are developed,
the FF of the solutions is obtained. The fitness function is computed based on the local pheromone deposited
over the nodes during the route request phase and the delay between the nodes during the route request step in
attempt to optimize the Qos metrics. The fitness function’s pheromone level assures that nodes are closer to
each other, that the network’s end-to-end delay is minimized, resulting in higher network quality of service. The
destination node will keep only those solutions whose fitness value is larger than the average fitness value after
computing the fitness value of the remedies. The route reply is then executed over the more fit solutions.

Step 3: Optimizing the path selection process: When the route reply reaches the SN, the SN would re-
evaluate the fitness function of the systems based on the nodes in the path’s remaining energy. Higher-energy
nodes are considered fit and will be used to send information to the DN.

Step 4: Route maintenance using Cunning ACO : When a connection in the optimal route created previously
breaks, the C-ACO method is utilized to rebuild the route. Cunning ACO claims that instead of generating the
entire solution from scratch, the cunning agents borrow a portion of it from an existing solution. As a consequence,
the cunning agents would submit the route in this job by deploying the identical nodes from the previous
solution (which are still connected) and establishing a route to the target node just from that point.
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Figure 3. Flow Chart of proposed work
Source : Authors Own
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Results

The suggested network was applied with NS2. Network Simulator 2, often specified to as NS 2, is simply an
event-led open-source simulation source utilize to examine the dynamic nature of interaction networks. The
system’s production was performed depend on the Average E2E delay, throughput, and the packet delivery ratio
(PDR).

Energy: Energy is the main resource of WSN nodes, and it determines the lifetime of device. Figure 4 shows that
the energy remaining in the network after simulating it; it was more for the proposed work as compared to
existing scheme. This is because the proposed scheme repairs the route using cunning ACO in which some part
of the solution is obtained from the other part. Therefore, when the link breaks, the link is repaired by borrowing
a part of the link from the route which is completely fine. This avoids broadcasting of extra packets in the
network which is done to repair the routes, thus energy is saved in the network.

Figure 4. Comparison of Remaining Energy
Source : Authors own creation

Delay: It is the time required by the packets in the route to distribute from S2D node. It can be computed as:

Delay =
n

i i

i n
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Figure 5 shows that the end-to-end delay was much more for the existing scheme as compared to proposed one.
This is because the routes are repaired right at the time when they are broken. Source node borrows a part of the
route from the cache memory (which is built during the route reply phase) and therefore the data transmission
can begin instantaneously which reduces the delay in the network. Also, the fitness function considered for route
optimization considers the routes having minimum end to end delay which ensures that the packets are delivered
quickly in the network.

Figure 5. Comparison of E2E Delay
Source : Authors own

PDR: It is specified as the proportion of the set of packets transmitted to the amount of packets received in the
system.

Number of  packerts receivedPDR =
Number of  packets sent

Figure 6 shows the comparison of packet delivery ratio for both the schemes. Initially when the network is free,
all the packets sent in the network are delivered properly in the system therefore the value of PDR is initially
high. As the congestion increases, the value of PDR goes down. However, for the proposed scheme the value is
more because the broken routes are repaired quickly in the network which leads to lesser packet drops.
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Figure 6. Comparison of the PDR
Source : Authors own

Throughput: The throughput of a system is defined as the amount of data packet received at the destination
node in the network. In this case, the throughput is calculated using the following equation:

Amount of data successfully receivedThroughput =
Time

Figure 7 shows that as the simulation time increases, more and more packets are sent in the network which
increases the amount of throughput as well. The proposed scheme provides more throughput in the network
because routes are optimized in a better way and route maintenance is also done quickly which enables the
source node to deliver more packets in the network.

Figure 7. Comparison of Throughput
Source : Authors own
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Conclusion

The suggested approach could be developed to assist multimedia interactions in Ant Colony-based MANET.
The main challenge in MANET is maintaining QoS characteristics in the existence of dynamic configuration, the
lack of central power, time-varying QoS specifications, and so on. The difficulties in ad hoc networks are to
create a route among interaction end points that meets the user’s QoS requirements while maintaining continuity.
This proposal uses ant-like MA to generate new reliable routes among S2D nodes. Ant participants are utilized
to access many nodes, & all these nodes in turn utilize AA to communicate to relay node. The findings indicate
that the ACO, as a routing method, is best suited for enhancing QoS in MANETs. In the future, this work could
be advanced to multicasting by combining several techniques with other QoS goals like load balancing and
energy conservation.
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