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Abstract - Routing is basically used to find an efficient path to send packets from source to destination. There are several
types of routing protocols especially intended to establish competent routes between sources and sink nodes. In the mobile ad
hoc networks (MANET), there are various routing protocols such as AODV, DSDV, TORA, and DSR which are used to find
excellent path. Moreover, MANETSs has few topologies and infrastructure changes, which lead to various problems and
constraints that affects network performance and resultant into inappropriate path selection. Considering the fact, this paper
has focused on finding the optimal and best solution using various optimization techniques. This research has conducted to
outline the work that has been done in this field which represents the basic concept of routing, protocols developed by
different researchers and optimization algorithms used in MANETS.
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I. INTRODUCTION

Wireless ad- hoc networks active without a permanent infrastructure. Designing routing protocols are a major challenge
due to all these factors, including multi-hop, mobility, large network size, and device heterogeneity, bandwidth, and battery
power limitations. Many researchers have done extensive work on Wireless Ad-hoc Routing Protocols. Wireless networks
allow host to roam without controls on wired connections. Owing to this, end users can move while connected to the
network. This network plays an imperative role in both military and civilian systems. Handheld personal computer
connection, notebook computer connection, vehicle and ship network, and rapidly deployed emergency network are all
applications of this variety of networks. Therefore, the network topology can be self-motivated and impulsive where
Mobile ad hoc network (MANET) is a mobile device with few self-organizing infrastructures that’s connected by wireless
MANET, which is inherently successful and is used in many situations. MANETS are used in disasters where there is no
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room to develop a wired network. MANETS's routing protocols fall into three categories: proactive (table driven), reactive
(demand driven), and hybrid routing protocols described below.

ROUTING PROTOCOLS

OLSR, DSDV,
4’__VPROACTIVE GRP STAR.
REACTIVE TORA,
ABR, DSR,
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Fig. 1 Classification of routing protocols

Il. CLASSIFICATION of ROUTING PROTOCOLS

A. Proactive Routing Protocols

Proactive routing protocols are also called table driven protocols. In proactive routing, each node updates and maintains
routing protocols every time the topology in the network changes. Therefore, storing and managing entries for each node is an
ambiguous task. Therefore, this routing is not suitable for large networks. The most aggressive routing protocols proposed for
mobile ad hoc networks have properties inherited from the algorithms used in wired networks.

1)

2)

3)

4)

Optimized Link State Routing (OLSR): OLSR is a table driven protocol. Normally, the route is saved and updated, so
if the route is needed, the route is immediately presented without initial delay. In OLSR, several candidate nodes called
Multipoint Relay (MPR) are selected and are responsible for forwarding the broadcast packets during the flooding
process. This technique reduces packet transmission overhead compared to the flooding mechanism. OLSR performs
hop-by-hop routing used by each node and routes packets using the latest routing information. MPR is designed to
cover all nodes two hops away. A node senses and selects that MPR with a control message called a HELLO message.
Hello messages are used to guarantee bidirectional links with neighbours. These messages are sent at specific intervals.
The node broadcasts a "TC" or topology control message to determine its MPR.

Geographical Routing Protocol (GRP): Geographical routing is one of the most appropriate routing strategies in
wireless mobile ad hoc networks primarily due to its scalability and there is no need to maintain an explicit route. The
main approach in geographical routing is greedy transferred and fails if a packet encounters a void node. Geographical
routing protocols attract much attention in the field of routing protocols for MANET. These geographical approaches
allow routers to be nearly stateless because the forwarding decision is based on the destination location information
and the location information of all one - hop neighbours.

Hierarchical State Routing (HSR): The hierarchical state routing feature is multi-level clustering and logical
partitioning of mobile nodes. The network is divided into clusters and the selected cluster head is chosen like a cluster
based algorithm. In HSR, the cluster head is organized again into clusters and so on. Nodes in the physical cluster
broadcast link information to each other. The cluster head summarizes the information of the cluster and transmits it to
the adjacent cluster head via the gateway.

Source Tree Adaptive Routing (STAR): An important feature of this protocol is to apply Least Overhead Routing
Approach (LORA) and routing information updates are exchanged between nodes and the changes are reflected. In the
STAR protocol, every node desires to send modernize messages to neighbouring nodes through initialization, and
sends revise messages about latest destinations, path loop potential, path costs. All nodes broadcast the source tree
information to the radio link used by the node with the preferred path to the destination. The STAR’s router promotes
the constraints of the source routing tree consisting of every link the router needs to achieve all known destinations in
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the ad - hoc network, If the node does not have a path to a particular destination to which it wishes to send packets, the
node will initiate a pass-away message to its neighbours.

5) Destination Sequenced Distance Vector Routing (DSDV): It adds a new attribute, sequence number, of each route table
entry of the conventional RIP. Using the newly Added sequence number, the mobile nodes can distinguish stale route
information from the new routes table for all possible destinations within the network and the number of hops to each
destination node. Each entry has a sequence number and a number assigned by the destination node. Routing table
updates are periodically sent across the network to maintain table consistency. A large amount of network traffic, route
update, can adopt two kinds of packets, "full dump" first and "incremental routing" second. A full dump can send a
complete routing table to the neighbour and cover many packets, but in incremental updates only entries in the routing
table whose metric changed since the last update are sent, it must fit in the packet. The network is relatively stable,
incremental updates are sent to avoid extra traffic, and full dump is relatively rare.

B. Reactive Routing Protocol
Reactive routing protocols acquire routing information only when it is required. In reactive routing, when a source node
requests a route to a destination node, the route determination process is invoked on demand.

1) Temporally Ordered Routing Algorithm (TORA): This protocol uses a "flat" non-hierarchical routing algorithm that
enables you to accomplish high scalability. TORA builds and maintains Directed Acyclic Graph (DAG). This is the
on-demand routing protocol initiated by the source. It detects multiple routes from the source node to the destination
node. The main feature of TORA is that the control message is localized to a very small set of nodes that are close to
the occurrence of the phase change. To accomplish this, the node maintains routing information on the neighbouring
nodes. The protocol has three basic functions: route creation, route maintenance, route removal.

2) Associability Based Routing (ABR): This protocol is a new approach for routing and it defines new metrics for routing
known as relevance to stability. In these routing protocols, there is no loop, deadlock and packet duplication. In ABR,
routes are selected based on the joint state of nodes. Every node generates a regular beacon to indicate its existence.
When a neighbour node receives a beacon, it updates its associativity tables. Association stability means that a node is
connected beyond time and space to another node. A high value of the association tick to the node indicates a low state
of mobility of the node and a low value of connectivity tick can indicate a high mobility state of the node. The basic
purpose of ABR is to find a longer-lived route for ad-hoc mobile networks. The three phases of ABR are Route
discovery, Route reconstruction (RRC), Route deletion.

3) Location-Aided Routing (LAR): This protocol is an on-demand method. The prerequisite is that every host knows its
own location and global time. This can be provided by Global Positioning System (GPS).LAR defines the concepts of
“expected zone" and “request zone”. For better understanding let’s consider an example, When node S wishes to send a
message to node D, it broadcasts a route query message, which is forwarded only by the node in ~ requested zone ".
When the node forwards the route query, the node ID is the beginning of the packet. After finally receiving the route
inquiry, the node D returns the route in response to the transmission source node S using the reverse route recorded at
the head of the route inquiry packet. The route from S to D is established when the source node S receives the route
response packet. LAR can efficiently reduce the RREQ flooding cost. The main problem with this method is that it is
difficult to obtain accurate location information in some environments.

4) Dynamic Source Routing (DSR): This protocol uses a source routing technique (all data packets carry all path
information in the header) to forward packets. The source node must know the total path to the destination before
sending the data packet. Otherwise, flood the Route Request (RREQ) message and start the route discovery phase. The
RREQ message carries the sequence of hops passed in the message header. A node that receives the same RREQ
message will not broadcast it again. When the RREQ message arrives at the destination node, the destination node
responds with a route Reply (RREP) packet to the source. The RREP packet carries the path information obtained from
the RREQ packet. When the RREP packet moves backwards to the source, the source node and all transit nodes know
the route to the destination. Each node uses the route cache to record the complete route to intended destination.

C. Hybrid Routing Protocol
Hybrid protocol is associated of the advantage of the both proactive and reactive routing protocols.
1) Zone Routing Protocol (ZRP): This Protocol combines the quality of proactive approach and reactive approach by
maintaining the latest topology map of the zone centred on each node. ZRP uses a positive approach to intra-zone
routing, intra-zone routing protocol (IARP) and out-of-zone routing (i.e. inter-zone routing protocol (IERP).
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Zone based hierarchical protocol (ZHLS): As its name implies, is based on the concept of zones. The routing zones
are defined separately for each node, and the zone is expressed in hops. Therefore, a zone contains a node whose
distance from that node is at most hops. An exemplary routing zone is shown in Fig. 4, where the routing zone of S
includes node A-1, but not K. In the figure, the radius is marked as a circle around the node in question. Note,
however, that zone is defined by hops, not physical distances.

Fig. 2 Example routing zone with =2

I1l. DIFFERENT OPTIMIZATION APPROACHES FOR MANETS

Various optimization techniques are used to find the optimal solutions. The optimization approach that falls into the category
of these algorithms is as follows.

1)

2)

3)

4)

Genetic algorithms (GA): This technique was proposed by the Netherlands in 1975. The genetic algorithm is a branch
of a computational model based on the principle of natural selection. This optimization method is the most powerful of
the others. These algorithms are affected by humanism. Genetic algorithms work best with optimization and are called
function optimizers. In this population solution, called chromosome, it is initialized for algorithm [1]. Fitness is
evaluated for each chromosome using the appropriate fitness function. For this, the best chromosome is chosen and
crossover and mutation occur for better offspring. GA is convenient and efficient in the following cases.
i Search space is big, complicated, not well known.

ii. Mathematical analysis is not available.

iii. In order to narrow the search area, domain knowledge is scarce to encode.

iv. For complicated problems and loosely defined problems, it works with its own internal rules.

\2 The conventional search method fails.

Particle Swarm Optimization (PSO): It is a population-based probabilistic optimization method, proposed by Kennedy
and Eberhart in 1995. This technique is inspired by group behaviour of birds and fish swimming. In PSO, each member
is represented by particles with their speed and position. The best position of the particle is estimated by the highest
fitness value [2]. The various steps involved in the PSO algorithm are as follows.
i Initialize the particle in a given search space.
ii. Evaluate the performance of each particle.
iii. Compare the particle’s fitness value with pbest. If the value of particle is better than pbest set this value as
pbest
iv. Update the position and velocity of particles.

Ant Colony Optimization (ACO): It is a meta-heuristic technique inspired by ant feeding behaviour. This optimization
method was proposed by Dorgio and Dicario in 1999. These three main functions are structured:
i Ant Solution Construct: In this non-natural ants move during adjacent states of predicament.
ii. Pheromone Update: Once the clarification is built absolutely, pheromone trails is restructured.
iii. Daemon actions: In this supplementary pheromone are applied to the superlative solution.

Artificial Bee Colony Optimization (ABC): It is based on the behaviour of nature bees; various group intelligence
algorithms are available. This algorithm is based on foraging behaviours of bee group and was proposed by Basturk
and Karaboga. These algorithms fall into two categories. Breeding behaviour and mating behaviour [4]. In the ABC
algorithm, there are groups of bees:
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i.  Spectator
ii. Utilize

5) Bacterial Foraging Optimization Algorithm (BFOA): This algorithm is a global optimization algorithm inspired by
feeding behaviour of bacteria named Escherichia coli. BFOA is affected by the chemo taxis of bacteria. These bacteria
obtain a direction to food based on the gradient of chemicals [3]. Information processing strategies are achieved
through a series of processes.

i Chemo taxis: Cells shift along the exterior one at a time.
ii. Reproduction: greatest set of bacteria of is chosen, so that it donates to the subsequent generation.
iii. Elimination and Dispersal: Cells are unnecessary and new illustrations are interleaved.

6) Binary Particle Swarm Optimization (BPSO): In accumulation, there is a comprehensive description of PSO called
BPSO. In binary PSO, each particle represents its position with a binary value of 0 or 1. The value of each particle can
be changed from 1 to 0 or vice versa. In binary PSO, the velocity of a particle is defined as the probability that a
particle will change its state to 1. Binary PSO is used in many applications such as iterative prisoner's dilemma,
optimal input subset of SVM, dual-band dual polarization planar antenna design. Unlike PSO, since the BPSO
algorithm was used in the binary discrete search space, it is possible to reduce the computational complexity compared
with PSO and reduce the accuracy of the calculation. The main advantage of BPSO is that it has a finite state solution
and can significantly shorten the calculation time required for particle convergence compared to PSO.Qualities of
binary PSO over Particle Swarm Optimization:

i. Condense the computational complexity
ii. Increase the accuracy of calculation
iii. Restricted state resolution
iv. Easy accomplishment
\2 Well-organized for worldwide investigate algorithm.

IV. CONCLUSION AND FUTURE SCOPE

This paper concludes various protocols i.e. proactive, reactive and hybrid which have been used in MANETs for

transmission of information from source to destination. Each protocol have analyzed along with its classifications. Most of the
protocols are not able to find the optimal path between the source and destination due to which an optimization approaches has
also defined in this paper. Different optimization algorithm can be applied in different protocols to obtain the optimal path
efficiently and effectively. As the main focus of the most of the techniques are to make the network reliable, efficient and
optimized without losing the original link during data transmission. Thus in future, one of the optimization techniques on more
than one routing protocols can be used to acquire optimal path and best solution from possible results. Based on the scenario of
the network, different optimization techniques can be applied accordingly.
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