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Abstract—A Genetic algorithm is a search algorithm depends on the meth-
odology of natural selection and natural genetics. A Mobile Ad hoc network 
(MANET) is a type of wireless nodes (Devices) which are free to move anywhere 
in the network without any constraints. The nodes which are in range can com-
municate each other through radio waves and those who are not in range use any 
routing algorithm for communication. In this review paper, we focus on the prob-
lems of MANET that has been solved by applying GA for it and highlights the 
characteristic and challenges of MANET in the literature. More specifically, we 
present the summary of review papers and basic solutions that use and in the last, 
we present some future direction. Consequently, we concluded that modification 
in Fitness function (Evaluation function) according to the problem is the base of 
Genetic algorithm and variation in algorithm parameters can give solutions in a 
reasonable time. 
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1 Introduction 

The core behind communication between electronic devices using wireless network 
without any fixed infrastructure has gained active attention of researchers since its 
reign. The increase developments of portable devices and tablets made a possible world 
of remote (wireless) that can share information without any wire connection. Develop-
ing a real world of mobile ad-hoc network is not an easy task because of its complica-
tions and need high investment in hardware. But there is many simulators (software) 
like MATLAB, NS-2, NS-3 and OMNET++ that use to evaluate the performance of 
this network. Numerous executions have been displayed and analyzed to improve the 
operations of wireless network according to the different situations. MANET is emerg-
ing technology in the wireless network world. Mobile Ad-hoc Networks (MANETs) 
are extraordinary sort of system in which the portability of the nodes is very high. All 
nodes should be equivalent in handling power. Mobile ad- hoc systems are the system 
which includes nodes without framework. The system over radio connections are asso-
ciations almost since of the self-association of the flexible devices (hubs). Explicit guid-
ing conventions are needed for building up courses among the nodes. The nodes in an 
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Ad hoc network can perform both actions at a time like as both routers and hosts [1]. 
Evolutionary algorithms are metaheuristic algorithms intended to solve complex opti-
mization problems [2]. Although they were proposed several decades ago, their appli-
cation to real optimization problems requires high computational resources that were 
not available at that time. Nowadays, modern computers and laptops based on multicore 
architectures are capable of running millions of operations per second, making the ap-
plication of evolutionary algorithms a reality in many scientific areas. They are based 
on the evolution of a population of potential solutions by the mean of genetic operators 
like crossover and mutation [2].GA is an evolutionary optimization approach, they are 
particularly applicable to problems which are large, non-linear and possibly discrete in 
nature [4]. Evolutionary algorithms have been successfully applied to many mobile 
multichip problems such as topology management, routing protocols and mobility mod-
els and many others. GA try to work on the principle of natural selection, as in natural 
selection over the time individuals with “good” genes survive, whereas “bad” ones are 
rejected [4].GA collects the possible alternative solutions of a problem as a genetic 
string [4]. A set of chromosomes that forms a population, is ranked by fitness (evalua-
tion) function. The fitness evaluation function plays a critical role in GAs because it 
provides information how good is each candidate [4]. The initial population is usually 
generated at random [4]. The evolution from one generation to the next one involves 
mainly three steps: fitness evaluation, selection and reproduction [5]. 

In this paper, we will review different papers that used Genetic algorithm. A Second 
section of the paper includes a literature review about MANET evolution, characteristic 
and application and evolutionary algorithm (Genetic algorithm). Third section contains 
review summary, methodologies of different authors used in paper and simulation re-
sults. The Fourth section of the paper contains tables that cover full summary, network 
type of all reviewed paper. Next, we have given some future direction. Last part in-
cluded conclusions. 

2 Literature Review 

In the past two decades, the progress of wireless technology and the increasing use 
of small portable computers and devices have made wireless network so popular. Wire-
less networks allow hosts to roam without the constraints of wired connection and users 
are free to move independently in any direction, while at the same time being connected 
to the network. The deployment of wireless network can be difficult in a condition 
where there is no fixed infrastructure or the local infrastructure is not reliable. In these 
situations, the mobile Ad hoc network can be considered as a better choice [6], [7]. In 
the next section of literature, we present about MANET and its evaluation, characteri-
zation, applications and challenges. Detail about Evolutionary algorithm (Genetic al-
gorithm). 
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3 MANET 

MANET stands for (Mobile ad hoc Network) also called as wireless ad-hoc network 
or ad-hoc wireless network that usually has a routable networking environment on top 
of a Link Layer ad hoc network [8]. Mobile ad-hoc network (MANET) is a wireless 
network without any fixed infrastructure such as a base station. These nodes generally 
have a restricted transmission range and so, each node search for the assistance of its 
neighboring nodes in forwarding packets.  The main challenge for the MANET is to 
equip each device to continuously maintain the information required to properly route 
traffic [8]. In Mobile ad-hoc networks (MANETs) present complicate distributed sys-
tems that depends on wireless mobile nodes that can freely and dynamically self-organ-
ize into arbitrary and temporary ad hoc network topologies, allowing people and de-
vices to absolute internetwork in areas with no precedent communication infrastructure. 
Broadcasting in MANET presents more challenges than in wired networks as a conse-
quence of node mobility and less system resources. MANETs can be applied in any 
situation where the deployment of a fixed communication infrastructure is not possible. 
A clear example of this scenario is disaster scenario, where the fixed communication 
infrastructure is likely to be destroyed or malfunctioning. [9]. Each node is equipped 
with a wireless transceiver. Each node may communicate directly with each other even 
in out of range conditions with intermediate nodes performing the routing functions. 
Thus, a node doesn’t only play the role of a data terminal, but also acts as a router, 
which sends packets to desired nodes. The Mobile Ad hoc network has many applica-
tions, the most common mentioned are crisis management and military operations; in 
additions to its application in collaborative and distributed computing, wireless mesh 
control, wireless sensor network, hybrid control and many more [10]. 

3.1 Evolution of MANET 

• In 1970, Norman Abramson and his fellow researchers at the University of Hawaii 
invented ALOHA net. 

• In 1972, early ad-hoc networking applications can be traced back to DARPA Packet 
Radio Network (PR Net) project, which was primarily inspired by the efficiency of 
the packet switching technology. 

• In 1980, Survivable Radio Networks (SURAN) was developed by DARPA to ad-
dress the main issues in PR-Net, in the areas of network scalability, security, pro-
cessing capability, and energy management. 

• During 1983, with the emergence of Internet Engineering Task Force (IETF) formed 
the mobile ad hoc networking group. 

•  In 1994, to leverage the global information infrastructure in the mobile wireless en-
vironment. Department of Defense (DOD) initiated the DARPA Global Mobile 
(GloMo) [11]. 
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3.2 MANET characteristics 

• Distributed operation: There is no background network for the central control of 
the network operations, the control of the network is distributed among the nodes. 
The nodes involved in a MANET should cooperate with each other and communicate 
among themselves and each node acts as a relay as needed, to implement specific 
functions such as routing and security.  

• Multi hop routing: When a node tries to send information to other nodes, which is 
out of its communication range, the packet should be forwarded via one or more 
intermediate nodes. 

• Autonomous terminal: In a MANET, each mobile node is an independent node, 
which could function as both a host and a router. 

• Dynamic topology: Nodes are free to move arbitrarily with different speeds; thus, 
the network topology may change randomly and at unpredictable times. The nodes 
in the MANET dynamically establish routing among themselves as they travel 
around, establishing their own network. 

• Light-weight terminals: In maximum cases, the nodes at MANET are mobile with 
less CPU capability, low power storage and small memory size. 

• Shared Physical Medium: The wireless communication medium is accessible to 
any entity with the appropriate equipment and adequate resources. Accordingly, ac-
cess to the channel cannot be restricted [12]. 

3.3 MANETs challenges 

• Limited bandwidth: Wireless link continues to have significantly lower capacity 
than infrastructure networks. In addition, the realized throughput of wireless com-
munication after accounting for the effect of multiple access, fading, noise, and in-
terference conditions, etc., is often much less than a radio’s maximum transmission 
rate. 

• Dynamic topology: Dynamic topology membership may disturb the trust relation-
ship between nodes. The trust may also be disturbed if some nodes are detected as 
compromised. 

• Routing Overhead: In wireless ad hoc networks, nodes often change their location 
within the network. So, some stale routes are generated in the routing table which 
leads to unnecessary routing overhead. 

• Hidden terminal problem: The hidden terminal problem refers to the collision of 
packets at a receiving node due to the simultaneous transmission of those nodes that 
are not within the direct transmission range of the sender, but is within the transmis-
sion range of the receiver. 

• Packet losses due to transmission errors: Ad hoc wireless networks experience a 
much higher packet loss due to factors such as increased collisions due to the pres-
ence of hidden terminals, presence of interference, uni-directional links, and frequent 
path breaks due to mobility of nodes. 
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• Mobility-induced route changes: The network topology in an ad hoc wireless net-
work is highly dynamic due to the movement of nodes; hence an on-going session 
suffers frequent path breaks. This situation often leads to frequent route changes. 

• Battery constraints: Devices used in these networks have restrictions on the power 
source in order to maintain portability, size and weight of the device. 

• Security threats: The wireless mobile ad hoc nature of MANETs brings new secu-
rity challenges to the network design. As the wireless medium is vulnerable to eaves-
dropping and ad hoc network functionality is established through node cooperation, 
mobile ad hoc networks are intrinsically exposed to numerous security attacks [12]. 

3.4 MANET applications 

Some of the typical applications include: 

• Military battlefield: Ad-Hoc networking would allow the military to take advantage 
of commonplace network technology to maintain an information network between 
the soldiers, vehicles, and military information head quarter. 

• Collaborative work: In some business environments, the need for collaborative 
computing might be more important outside office environments than inside and 
where people do need to have outside meetings to cooperate and exchange infor-
mation on a given project. 

• Local level: Ad-Hoc networks can autonomously link an instant and temporary mul-
timedia network using notebook computers to spread and share information among 
participants at an e.g. Conference or classroom. Another appropriate local level ap-
plication might be in home networks where devices can communicate directly to 
exchange information. 

• Personal area network and Bluetooth: A personal area network is a short range, 
localized network where nodes are usually associated with a given person. Short-
range MANET such as Bluetooth can simplify the intercommunication between var-
ious mobile devices such as a laptop, and a mobile phone. 

• Commercial Sector: Ad hoc can be used in emergency/rescue operations for disas-
ter relief efforts, e.g. In fire, flood, or earthquake. Emergency rescue operations must 
take place where non-existing or damaged communications infrastructure and rapid 
deployment of a communication network is needed [12]. 

4 Evolutionary Algorithms for Solving Problems 

EA are stochastic search derived from the classic evolution theory that are imple-
mented on computers in the variety of cases. The basic idea is that if only those indi-
viduals of a population reproduce, which meet a certain selection criterion, and the other 
individuals of the population die, the population will converge to those individuals that 
best meet the selection criteria. If imperfect reproduction is added the population can 
begin to explore the search space and will move to individuals that have an increased 
selection probability and that inherit this property to their descendants. These 
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population dynamics follow the basic rule of the Darwinist evolution theory, which can 
be described in short as the “survival of the fittest” [13]. 

Types of EA are: 

• Genetic programming (GP) 
• Evolution strategies (ESs) 
• Evolutionary programming (EP). 

5 Genetic Algorithm 

The basic principles of GA’s were first laid down rigorously by Holland in 1975 
[14]. Using heuristic methods, genetic algorithms (GAs) can find a very good solution, 
not the best one, to such problems in a reasonable time [15]. They, however, do not 
guarantee the optimal solution. By borrowing a technique from nature [15]. Genetic 
algorithm starts with a set of solution called population and one individual solution, 
called chromosomes. The Solution is taken from a parent population and generate new 
more useful offspring. Often, the definition of a criterion of goodness/fitness of a solu-
tion is also part of the problem and it acts as a uniform measure for evaluating the 
quality of a solution. To evaluate the fitness of solutions, one must develop a fitness 
function (criterion) for each solution [15]. This process is inspired by the hope that the 
current offspring will be the improvement of the old parent. New offspring is treated as 
new parent who are chosen to design new population, which are selected according to 
their fitness value [14]. In every step of Genetic algorithm, the chromosomes will un-
dergo many genetic operators like crossover, selection and mutation [14]. The outcome 
of genetic operation will become the solution of subsequent generations. These steps 
go on until any solution is achieved or terminating state is found. The main idea behind 
GA is to find the highly optimizes solution. At the same time GA maintains varieties, 
so that it can find from huge search space [16]. Those individuals which are most suc-
cessful in surviving and attracting mates will have a relatively large number of off-
spring’s. Poorly performing individuals will produce little or even no offspring at all 
[17].  

5.1 Applications of GA for solving MANET problems 

A genetic algorithm (GA) is a meta heuristic computational method [19], inspired 
from biological evolution [20], that aims to imitate the robust procedures used by vari-
ous biological organisms to adapt as part of their natural evolution. GAs have been 
successfully used in fields as diverse as aircraft industry, chip design, computer anima-
tion, drug design, telecommunications, software creation, and financial markets [18]. 
They work with a population of individuals, each representing a possible solution to a 
given problem [18]. Genetic algorithm uses its principles of genetics. Takes each prob-
lem in a shape of chromosomes. It varies with the problem whether the chromosomes 
have been taken in bit strings, float, and double, permutation and character. Fitness 
function has an important role in algorithm, which has been formulated to keep the 
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variety of problems in mind. These things make this algorithm more efficient and have 
been successfully applied to a variety of problems of the MANET. 

Let’s discuss different research paper, which have applied Genetic algorithm 
on MANET successfully. 

(David Montana) MANET is different according its nature. Author suggested in 
this paper ‘Optimizing Parameters of a Mobile Ad Hoc Network Protocol with a Ge-
netic Algorithm’ that MANET are created for uncertain situations where there is diffi-
cult to apply a complete wire connection. However, MANAET networking protocols 
are often designed with many modifiable parameters. In this paper, proposed protocol 
sends out alert message to the neighbor node to check, its existence in the network. If 
the neighbor node doesn’t reply, that means link is broken. Detecting the other node 
availability in the network. This task has been accomplished by using LSU (link state 
update) packet, which transferred all over the network. In this way, each node had al-
ready information about other nodes without disturbing the rest of the network. Differ-
ent parameters have set that works with Genetic algorithm to configure the network. 

• Further explanations about protocol “Proactive link state protocol” is the family of 
network protocol. Author provides the list of GA parameters that allowed to adjust 
in order to configure the networking protocol that are Heartbeat Interval, Heartbeat 
Points, Score History Size, Up Score Threshold, Down Score Threshold, Routing 
Algorithm, Routing Event Interrupt Period, Routing, Global Interrupt Period, Traffic 
Max Attempts. 

Author investigated the performance of Genetic algorithm for automated selection 
of parameters in MANET.Author uses “weighted sum multiple objective” criteria in 
the algorithm. Current work in paper focuses on two major points that are: dropped 
packets and transmission delay. 

 
Fig. 1. Simulation results progress of automated optimization on four different datasets 
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Simulation results show the performance of the algorithm, which applied to different 
data sets (Lakehurst, speedy, Pokey and combining speedy and pokey). Results show 
that Genetic algorithm can optimize different types of operating conditions. Author 
concluded that automated parameters give better parameter values than others. 

(Dr. Ketan Kotech2007) Author suggested that GA is considered the most well-
known technique for multi-objective optimization problems. Routing in MANET is 
highly expensive due to limited resources, dynamic topology and the variation in the 
links that are created when nodes (devices) joined the network and disconnected when 
it left. 

• Applications of MANET in different fields of life that are, Day to day information 
sharing, Disaster relief and Military operations. 

• Some challenges for MANET (Mobile ad hoc network) which are: 
• All nodes can move in the network without any restriction that caused vulnerable 

failure. 
• And this failure affects the battery drainage or node movement that cannot partici-

pate in the network because of topology change. 
• Author developed a multi objective function that deal with the QoS (Quality of ser-

vice) parameters, developed GA (Genetic Algorithm) for main purposes: 
• Optimize route that satisfy the QoS parameters. 
• Provide an alternative route in case of delay to deal with dynamic topology. 

The Basic purpose of this paper to find the best path between nodes with best Quality 
of service. Author concluded that when other nodes joined this network, its QOS gets 
slower. This situation has been dealt by genetic algorithm. 

(E. Baburaj”,et al, 2008) Author determined in this paper ‘An Intelligent Multicast 
Ad-hoc on demand Distance Vector Protocol for MANET that fastest growing field of 
the multicast routing protocol in “MANET”. As per the nature, MANET is suitable in 
an unpredictable situation. MANET is complicated due to its dynamic topology. For 
this problem Genetic Algorithm has been developed by using a spanning tree. Initially 
random spanning tree with undirected graph has been taken. After applying crossover 
and mutation of it. A new optimized route has been found, subsequently Author used 
MAODV protocol that is Ad hoc on demand tree-based protocol. The basic purpose of 
this protocol to find routes in the network when a node wants to send data. Author 
present a GA-based MAODV model to support the multicast routing optimization al-
gorithm in mobile ad-hoc networks. 

• Author explained the nature of MANET, that protocol, which designed for a tradi-
tional network, cannot be used in Mobile ad hoc network because: 

• Nodes in ad-hoc networks change frequently. 
• Fixed infrastructure does not exist for route computation. 
• Restriction in power, converge and bandwidth. 
• Further author points out that Topology changing in the network operation causes 

the problem that are Dynamic topologies, Group membership Interoperability, Mo-
bility, Network resources, Power consumption, Quality of Services (QoS), Reliabil-
ity and Security, Routing Information and Scalability. 
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Author proposed algorithm: 

Begin    
 t = 0;      
 Initialize P (t);   
 Evaluate P (t);   
 While (condition not reached) do   
 Begin   t = t + 1;    
Select P (t) from P (t-1)   
 Alter P (t);   
 Evaluate P (t);   
 End While;  
 End; 

(Suresh Kumar 2011) Author in this paper has presented an efficient method to 
secure node while in sending and receiving data. When a node wants to send data to 
destination, first it requests to neighbor node to provide route guides, if neighbor node 
already has an earlier path as a form of back up, it has been used. Otherwise its respon-
sibility of that node to provide its neighbor node possible path. 

Genetic algorithm parameters working in route discovery: 

• Initialization  
• Fitness function developed by the author is: 

 𝑓(𝐶ℎ!) = [∑ 𝐶""#$(&,() + 𝐶*] (1) 

The Ch. Represents the chromosome fitness value and Cd the delay time taken by 
each chromosome where Cl represents the cost of the path. The above fitness function 
is being maximized and involves only shortest path and delay constraint, the buffer size 
for every path is being checked in the evolutionary process. 

• Selection scheme, crossover and mutation. 

Now its major task to check, the provided path is secure or not. It has been done by 
using Evolutionary Algorithm (Genetic algorithm). Initial basics, the path which pro-
vided on request is taken as a chromosome, after that objective function (Fitness func-
tion) has developed that can handle this situation. The purpose of Genetic algorithm to 
provide an optimal path in case of primary path failure. In order to avoid malicious 
node, the neighbor node checks the behavior of the next node in the MANET network. 
To overcome this problem, the real (actual) node has given a special token during the 
transferring of data between node’s source to destination. By using this approach, it can 
easily recognize if it is real node or not. Further author discovers backup process in case 
of main (primary) link failure, which are Path discovery phase and Path maintenance. 

Author developed self-organized security method that will check the behavior of 
nodes while transferring data. In this way they have a valid token address in the net-
work. The Process will work as follows:  

• Collaborative monitoring 
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• Token renewal 
• Monitor Routing Behavior 
• Monitor Packet Forwarding Behavior 

Table 1.  Simulation Parameters 

Parameters Values Descriptions 
Simulator NS2 Simulator Tool 
Simulation time 300s Maximum execution time 
Simulation area 500mx500m Physical boundary of the Network 
Number of nodes 20 Nodes participating in the nodes 
Transmission range 100m Frequency of the Node 
Max speed 0,5,10,15,20 m/s Speed of nodes 
CBR flows 20 Constant Bit Rate link used 
Data payload 512 Bytes Packet size 
Sending rate 4 packet/s Max no of sending packets 
Movement model Random waypoint Network connection 
 

(Shenbagarai R2012) Author in this paper explains about MANET Battery life that 
is limited. Author suggested that selection of nodes should be very careful because all 
its effect on the life of the multicast tree. Author used prisms algorithm, after that he 
got two multicast trees. On that tree, applied Genetic algorithm. These trees are used as 
initial population of the Algorithm. Multicast tree has taken as a chromosome. A file 
that has been used to simulate nodes are, Tcl files, scenario file and CBR file. 

Information got from Trace file that are: 

• Contains energy 
• Mobility 
• Packet transmission details 
• Energy and mobility information in two different instances. 

Table 2.  Parameters and Description for fitness value calculation 

Parameters Description 
Btv(t): Battery energy percentage in node v at time t 
Res_Btv(t) Residual battery energy capacity of node v at time t 
Full_Btv Full battery capacity of node v 
ζ v Transmission power of node v 
Γ Positive weighting factor 
 

The proposed method is applicable to reducing the node degree by replacing nodes 
with lower energy with nodes with higher energy. 

(Arun Birdar, at al, 2014) Here in this paper Author have developed two techniques 
by using a Genetic algorithm based intelligent routing protocol (Unipath and Multipath) 
for mobile ad-hoc. Mobile ad hoc is used where it is possible to set up wire’s connection 
(e.g.) Military operation, Natural disaster and remote areas. Genetic algorithm to deal 
with it very efficiently within limited resources. GA uses GAODV ON demand vector 
protocol to find the best possible path in case of link failure and also improve the 
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performance of the network. The Second technique author suggested that AOMDV to 
calculate multiple paths during route discovery. The working of the algorithm is that to 
find the next path in case of first path failure. Its duty to find secondary path. 

Author found major requirements of designing a reliable routing protocol in MA-
NETs that are as follows: 

• Minimum route acquisition 
• Route reconfiguration in very short time 
• Loop-free routing 
• Distributed routing approach 
• Minimum control overhead 
• Scalability 
• QoS provisioning. 

Classification of Routing protocol is: 

• Flat Routing protocol: 
• Flat routing is further divided into categories: 

• Table Driven Routing (Proactive) 
• On-demand (Reactive) 

Route Table Entries followed in the algorithm are as follows: 

• Destination IP Address 
• Destination Sequence Number 
• Valid Destination Sequence Number flag  
• Other state and routing flags (e.g., valid, invalid) 
• Network Interface 
• Hop Count 
• Next Hop 
• List of Precursors 
• Lifetime (expiration or deletion time of the route) 
• Maximum Remaining Energy Capacity During route discovery from the source to 

the destination. 

(Neha Agarwal 2015) Author suggested an efficient technique in this paper to pro-
vide energy efficient routing for MANET. By using Genetic algorithm alternative path 
has also been selected in case of first path failure. Source and destination have been set. 

Author found some problems with the Mobile ad hoc network: 

• Limited wireless transmission range 
• Broadcast nature of the wireless medium 
• Hidden terminal and exposed terminal problems 
• Packet losses due to transmission errors and mobility 
• Stimulated change of route  
• Battery constraints and security problem 
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Author proposed algorithm that overcomes two problems: 

• Finding an efficient route to transfer data between nodes of the MANET that con-
sumes less power. 

• To provide alternate paths when one route gets failed because of the mobility prob-
lem of mobile ad hoc networks. 

Working of Genetic Algorithm: Genetic algorithm starts its working and it has 
been applied on 50 random populations. The Fitness function calculates the cost of each 
node, which check how much time it will take to transfer data from source to destina-
tion. After that algorithms other operator completes their task. When new population is 
created, their cost is also calculated. This process continues until reaching its required 
condition that has been set. This algorithm also provides a path that will take less energy 
for transferring data between nodes. Because of the nature of MANET, Alternative path 
is very important to reconnect with the network again without disturbing other nodes. 

 
Fig. 2. Graphical result of proposed algorithm 

Benefits of using a Genetic algorithm-based protocol: 

• Genetic algorithm-based protocol finds many routes from source to destination for 
sending data. 

• So multiple route property is “yes” in this case. 
• It makes the system more efficient in case, if there is problem in one route for send-

ing data, alternative route has been provided. 
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• Evolutionary techniques of GA make it more versatile to handle the situation in case 
when more nodes join the network. 

(C RAJAN 2015) this paper presents a combination of two algorithms Hybrid Op-
timization Algorithms (Genetic and Particle swarm optimization) for Multicasting 
Routing in MANET.A MANET network has been taken as a graph where one variable 
represents (Set of nodes) and the other represents (Set of links). Working of these two 
algorithms as, initially population selected by using Roulette wheel selection. Fitness 
function has calculated which genes have a higher survival chance. These have been 
selected. Now these solutions have taken as an input of PSO, they compute the velocity 
of new solution by using sigmoid function. After this PSO reward-based selection is 
used. Subsequently, all Genetic algorithm operators have completed their work. 

A Methodology developed in the paper is: 

• This research focuses on a hybrid method combining two heuristic optimization 
techniques GA and PSO for solving the multicast tree problem. Since GA is encoded 
using binary values, Binary PSO is used. In Binary PSO, the sigmoidal transfer func-
tion is used to filp the binary value. 

The pseudo-algorithm of GA in paper is: 

BEGIN 
 Generation t=0; 
 Initialize the population P (t); 
While not termination criterion do 
              Evaluate the population P (t); 
Evaluate Pʼ (t); 
P (t+1) = select from Pʼ (t); 
Generation t = t+1; 
End while 
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Fig. 3. Flow chart of hybrid algorithm 

(Veena Trivedi 2019) Author suggested in her paper “Modified AODV using Ge-
netic algorithm to minimize energy consumption in MANET” that routing in MANET 
is one of the most challenging and difficult tasks till now. MANET itself is a challenge-
able due to its dynamic topology and without any centralized network. Many researches 
provide a different solution to providing data from source to destination. Author sug-
gested that an ad hoc on demand routing protocol is most useable protocol. 

Author describes some features of MANET that are: 

• Decentralized management 
• Resource availability 
• Network size 
• Compliance amidst nodes 
• Dynamic topology 
• Confined power supply 

The Author’s network assumption is as a fellow: 

• The network consists of mobile nodes and each node is characterized by a unique 
Identification number. 

• The MANET environment is homogeneous type with all mobile nodes having equal 
initial energy. 

• The number of mobile nodes is application dependent and is assumed as N. 
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• The nodes are considered to have mobility characteristics and hence distance be-
tween the nodes keeps on varying. 

• The distance and the residual energy is considered for calculating a new path be-
tween the source and destination. 

 
Fig. 4. Distance between source and destination 

Some Terminologies Author used in paper are: 

• A path from source to destination represents individual population 
• An adjacent node corresponding to a node represents as child 
•  An entire path from source to destination indicates a chromosome 
•  A string of adjacent nodes identifies a gene 
•  All the possible paths from source to the destination implies chromosome structure. 

Procedure for GA based AODV: 

• Step 1: Initial Population: Consider N number of nodes in a network 
• Step 2: Initialize all the nodes Step 

The neighbor node is selected based on Fitness function.  
The Fitness function can be calculated as follows: 

 Ft= Fr+Fd  (1) 

Where, 
Ft =Fitness function of each node (depends on residual energy and distance 
Fr =Fitness function based on energy 
Fd =Fitness function of a node based on distance 
And is calculated using the formula given in equation 2 and equation 3. 

 𝐹( =
+,
+-
	 (2) 

Ee = Residual Energy at each node 
Et=Residual Energy of all the nodes 
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 𝐹* =	
.!,!
.#
																																																																									 (3) 

Dn, n=Distance between node to node 
Dt= Total distance from source to Destination 

• Step 4: Apply Crossover and Mutation operators are applied in-order to generate the 
set of paths to the destination   

• Step 5: GA is applied with fitness function till a complete path is found. Its stops 
when all the nodes run out of battery. 

Author proposed protocol that uses the Genetic algorithm to resume a path that con-
sumes minimum energy as well as preserve a shortest routing path from source to des-
tination. Performance parameters that proof the efficiency of the protocol. 

(Adil 2019) Author suggested a technique to send and receive data that will take a 
short time and low cost. This paper shows a system that can send and receive data be-
tween nodes with minimum loss of data using an evolutionary algorithm called 
GENETIC ALGORITHM. Author shows the results that can overcome two most fac-
tors in any system (cost and time). Author constructed Genetic algorithm to improve 
the performance of the system. 

The authors proposed algorithm working: The GA is searching among a popula-
tion of points, and it differs from other search methods. Also, it uses data of the objec-
tive function without gradient data. The traditional ways use gradient data; wherever 
the transition of the GA is probabilistic. 

• Fitness Function developed by author in the paper is: 

𝑓(𝑥) =
1

1 + 𝑓(𝑥) 

Basic operators of algorithm used in paper are: 

• Elitism  
• Selection 

• Roulette Wheel Selection 
• The crossover 
• The mutation 
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Fig. 5. Generation 200 best path length 235.0194 with number of barge 66 

  
Fig. 6. Show the cost evaluation with number of barge 66 

Cost and time problem have been solved by using an efficient Genetic algorithm. 
These two pictures show the simulation results concluded by the author after imple-
menting the algorithm. 
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Reviewed Summary of all Paper 

Reference Network Evolutionary algorithm MANET 
Problem 

Challenge/s Methodology 

[21] MANET Genetic algorithm; Multi 
objective 

Routing To optimizing parameters 
through algorithm 

Simulation 

[22] MANET Genetic algorithm; Multi 
objective 

Routing To improve QOS parame-
ters 

Simulation 

[23] MANET Genetic algorithm; Multi 
objective 

Routing To improve packet deliv-
ery in the network 

Simulation 

[24] MANET Genetic algorithm; Multi 
objective 

Routing To secure routing between 
nodes through algorithm 

Simulation 

[25] MANET Genetic algorithm; Multi 
objective 

Routing To optimize energy of 
nodes in the network 

Simulation 

[26] MANET Genetic algorithm; Multi 
objective  

Routing To improve the perfor-
mance of GAODV through 
algorithm 

Simulation 

[27] MANET Genetic algorithm; Multi 
objective 

Routing To improve energy effi-
cient routing 

Simulation 

[28] MANET Genetic algorithm Multicast 
Routing 

To improve optimization in 
jitter, end to end delay and 
packet delivery ratio 

Simulation 

[29] MANET Genetic algorithm Routing To minimize energy con-
sumption in the manet 

Simulation 

[30] MANET Genetic algorithm Routing To find best path for send-
ing data with less cost and 
less loss of data 

Simulation 

6 Future Direction 

Ad-hoc networks need more experiments in real world application, most of the work 
presented by different authors have done experiments on different simulators. We can 
get better network if experiments based on real world of ad-hoc network instead of 
using only software. MANET Security needs more work in the process of sending in-
formation, especially in case of sensitive information like transfer of information be-
tween (military). Furthermore, it needs to work more on the Genetic algorithm param-
eters selections. Routing algorithm should be more powerful in a situation when Net-
work area is big, traffic is more and nodes consume more energy. 

Rest of future direction has been taken from Chapter 6 Future trends in MANET 
by (Arun Biradar). 

Congestion control: The Genetic Algorithm concept can be extended to control the 
congestion in the network. 

The concept can be implemented in Qualnet: Qualnet has faster simulation speeds 
and greater scalability is achievable through smart architecture and optimized memory 
management of Qualnet. 

An adaptive mechanism based on the Genetic Algorithm (GA) is used to control the 
flow of the data in the transport layer. The Genetic algorithm approach can be used to 
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optimize the parameters of a transport protocol to maximize throughput for end-to-end 
communication over multiple hops. 

7 Conclusion 

We have presented a summary and simulation result of different paper that use GA 
to overcome the problems of the MANET. The basic concept of GAs is constructed to 
reproduce the processes in natural system necessary for evolution. The main purpose 
of this paper to focus on the MANET problems. In this paper, we have studied different 
problems of MANET that has been solved by the Genetic Algorithm approach. We 
concluded that the uses of Evolutionary algorithm (GA) can tackle a different kind of 
problem with possible solutions. 
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