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Abstract- Throughout this dissertation, a new approach for multicasting in Ad-hoc networks was developed. This approach 

is based on two schemes; firstly, a sub-optimal spanning tree of key nodes was built, secondly, the genetic algorithm was 

used to find this spanning tree. Actually, finding the optimal spanning tree of dominating or key nodes causes NP-was very 

hard, therefore, several heuristic approaches have been introduced in order to find a sub-optimal one. On the other hand, 

genetic algorithm is designed of individuals each represents distinguishable tree, and could provide means to tackle this 

problem by searching for a structure of a suitable spanning tree that can be optimized in order to meet the performance 

indexes related to the multicast problem. Our model was compared with simple flooding, the results showed the ability of 

our model to reduce broadcast storm problem while simple flooding causes broadcast storm problem with high probability, 

and reachability factor of our model is very close to the simple flooding. On the other hand, the complexity of our model is 

not high compared with the minimum spanning tree technique. 
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I. INTRODUCTION 

 

Nowadays, mobile network has received much 

attention since it is an attractive computing 

environment [4]. 

A mobile ad hoc network (MANET) consists of an 

independent system mobile hosts (any host can be a 

router) created on the fly and connected by wireless 

links in the absence of a fixed wired infrastructure, of 

these models together constitute a communication 

network formed as a model of an arbitrary 

communication graph. In MANET, some nodes in the 

network are predicted to help in the routing of 

packets, all hosts can be moved freely without any 

limitations through the network, where each node can 

communicate directly with the other neighbor node 

within the range of transmission, in other words, both 

servers and clients are mobile. Generally, successful 

routing protocols provide devices to send packets to 

destination nodes with dynamic topologies. [5] 

Other definitions described mobile ad hoc network as 

mobile devices that were set up to be short life 

network available for communication needs of the 

moment without any infrastructure, or wired network, 

(base stations) or centralized administration (mobile 

switching centers). [1] [4] 

Wireless networks consist of wireless nodes that are 

distributed over a geographical area. These nodes 

have the capability to perform processing as well as 

communicating together by means of MANET. With 

the coordination among these nodes, the networks 

between each others will satisfy complex tasks in 

urban environments and in terrain with abnormal 

structure. However, as a result of limited transmission 

ranges, providing connectivity they need to be 

cooperated among all nodes in MANET [17]. 

MANET has some special properties that can be 

distinguished from other networks, in fact many  

 

papers address this issue for instance, MANET is 

decentralized and self-organizing network that has the  

ability to form a communication network without 

depending on any backbone network or fixed 

infrastructure Hekmat, [4]. 

Since the Mobility in MANET is very wide, lifetime 

of the node neighborhood is limited; moreover, the 

topology information is varying at any time [9]. 

The best representation of MANET is expressed by 

using unit graphs; this model is widely used, where 

two nodes A and B are neighbors with transmission 

radius R for all nodes, if the distance between them is 

at most R. Each node is provided with a radio 

transmitter and receiver used for communication with 

other nodes [3]. 

Now, if we want to send a message (data) to all nodes 

in the network, each node can be act as a relay station 

until the message is routed to all nodes. In other 

word, ad-hoc network allows multi-hop 

communication among nodes if needed [6]. 

There are currently two forms of mobile wireless 

networks. The first form is known as the 

infrastructure networks consist of two parts: a wired 

(fixed) part and a wireless part. The wired part is 

typically a hierarchy of wide area and local area 

wired networks, used as the backbone network. The 

wired backbone is connected to special switching 

nodes called base stations. The mobile host within 

this network is connected to the nearest base station 

that is within its communication radius. A base 

station uses the wired network to be connected to 

other base stations, hence, it is the wired part. 

Wireless network in this case is called a single –hop 

network.The second form is mobile wireless 

networks and are known as the Infrastructure less 

networks they doesn’t depend on the existence of 

base stations or network infrastructure. Instead, they 

are consisted only of a collection of devices 
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(computer, laptop, and palmtop) equipped with 

wireless communication and networking capability 

that act as both a host and a router. Such devices can 

communicate with another node that is immediately 

within radio hop range or one that is outside their 

radio range in multi-hop scenario. This type of the 

network is called an (ad hoc network). Ad hoc 

network has the ability to be self-organizing and 

adaptive. Mobile ad hoc network is referred in the 

literature as MANET [9]. 

Cellular network is asingle hop model in comparison 

with MANET [30]. Cellular networks depend on 

backbone network and fixed base stations in order to 

create connection between two mobile nodes, In 

MANET no backbone network or base station exist, 

and the topology of the network is not fixed and it 

dynamically changes in an unpredictable manner 

because of the free movement of the nodes. 

 

II. RELATED WORK 

 

Many algorithms introduced the multicasting and 

broadcasting in mobile ad-hoc network and tried to 

find optimal solution with different criteria, among 

them are: Simple flooding (SF) that was described by 

Ho et al., Jetcheva, Hu,  Maltz, and Johnson [13][14], 

JungHwan, Kien and Prabhakara [3], On Demand 

Multicast Routing protocol, ODMRP was described 

by Yu et al.  [6],  ODMRP is a mesh-based multicast 

protocol in which a collection (mesh) of nodes 

forwarding multicast packets is created between the 

senders and receivers, Zone-Based Multicast Routing 

Protocol which was described by Chang et al. also 

depend on mesh idea but it is trying to overcome the 

disadvantage of ODMRP [5]. 

QoS Multicast Routing was Based on Bandwidth 

Estimation in Mobile Ad Hoc Networks and proposed 

a cross-layer framework to support QoS multicasting. 

And enhanced the IEEE 802.11 MAC layer to 

estimate the available bandwidth at each node. 

Gui and Mohapatra, Overlayed multicast protocol and 

built a virtual mesh spanning to all member nodes of 

a multicast group [10]. It employed standard unicast 

routing and forwarding to fulfill multicast 

functionality. 

Baburaj and Vasudevan, attempted to propose a new 

PSObased On Demand Multicast Routing Protocol 

(PSO-ODMRP), which improved the performance in 

the routing messages.[7] 

Baburaj and Vasudevan.  prepossessed a new genetic 

algorithm based on Multicast Ad-hoc On demand 

Distance Vector Protocol for MANETs (GA-

MAODV), which improves the packet delivery ratio 

of the routing messages [8].Threshold Based 

Schemes were proposed by Ni et al, Peng and Lu, 

William and Camp, Qayyum,Viennot and Laouit, 

Sason and Kevin, William and Dinesh. [15]The 

operation of each one of broadcasting protocols can 

be described as (Simple Probabilistic Based 

Broadcasting (SPBB), Counter Based Scheme (CBB), 

Distance Based Broadcasting Technique (DBB), 

Location Based Broadcasting (LBB)). 

On the other hand some researchers like Zhou and 

Singh,  Content based multicast (CBM). [36]There 

are other methods depend on Topology such as 

Neighbor knowledge technique and Spanning Tree 

Broadcasting Technique(STB).Neighbor knowledge 

technique was proposed by Ho et al, Lim and Kim, 

Lauer and Al-Tabbakh, and divided into more 

categories like Self Pruning (SP), Scalable Broadcast 

(SBA), Dominant Pruning (DP), Multipoint Relay 

(MPR), Location Based Broadcasting (LBB) [9]. 

Materials and Methods  

A basic overview of the new model is shown in 

Figure 1.1 

 
Figure 1.1 

Network configuration is the input of the model and 

the multicast tree is its output, the Genetic algorithm 

model (GAM) gets network configuration that is 

formed as graph and applies GA on it. And then 

produces multicast tree that determines the track of 

multicasting process. 

In Network configuration stage, the topology of the 

network is determined by determining number of 

nodes, and their radiuses, then according to the 

number of nodes and their radiuses the topology of 

the network (position of nodes) will be determined 

randomly, actually this way doesn’t depend on any 

factor and it is the simplest way to create a network. 

Other ways depend on specifying the position of each 

node; indeed it’s not easy to determine the position 

for each node especially in big network (not 

practical). After that, multicast group is defined by 

choosing a group from the network.  

Genetic Algorithm model stage consists of three 

parts: genetic algorithm operations, encoding and 

decoding, and finally performance evaluation.  

The Final stage is producing proposed multicast tree. 

Figure 1.2 illustrates the Genetic Algorithm Model in 

more details. 

 
Figure 1.2 
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Genetic algorithm operations (cycle) contain five 

steps: Initialization of population, Selection, 

Crossover, Mutation and Reinsertion. 

Initialization of population depends on random 

algorithm, where individuals (trees) are built 

randomly from graph network Figure 1.3 shows 

Genetic algorithm operations cycle  

 

 
Figure 1.3 

 

As we see from Figure 1.3 the first step in genetic 

algorithm cycle is Initialization, after creating first 

population from initialization, the crossover, mutation 

and reinsertion steps are repeated until reaching to 

stop criteria, more details about genetic algorithm 

cycle. 

Multicasting Tree and genetic model 

In our analysis, source tree (phenotype) is represented 

as a matrix in genotype, we used matrix 

representation   with minimum gap between 

genotypic and phenotypic space. 

The Operations of GAM 

GAM operations consist of six parts, starting from 

selecting then encoding processes then crossover then 

mutation then reinsertion and finally termination. 

GA over other techniques: 

Many algorithms are proposed to optimize 

Multicasting process in ad-hoc network, but why we 

chose GA? Firstly, we try to find optima-spanning 

tree that is very close to the optimal-spanning tree, 

and of course cause NP complete problem, most 

statistical solutions cannot reach a good solution 

because they fill down in local minimum point and 

they cannot realize that the reason for that is that most 

statistical methods depend on some values 

(dependency) and this sometime leads to abad 

judgment, while there is no full dependency in GA 

we put fitness function to evaluate individuals, but 

also choosing individuals randomly is the best way to 

avoid local minimum problem. 

On the other hand, some solutions in AI is not 

attractive for optimization or searching like Artificial 

Neural Network (ANN), as we know, ANN usually 

uses machine for learning and also Fuzzy logic to 

consider a reasoning system and not a suitable 

solution for optimizing.   

Complexity of GAM and SF: 

Complexity of our model depends on many things 

such as the population size and number of 

generations, and we can change the value of 

parameters according to the problem: we need a good 

fast solution over the time, so we cannot give our 

model a specific value or an equation for complexity 

even if we fix all parameters, GA works randomly 

and we cannot give any equation for a random 

process, but we can evaluate it from the experimental 

results, that means that there is no specific O-notation 

for our model. 

 

SF is considered a very simple technique and depends 

on just forwarding the message to other nodes, so in 

the worst case O (n). 

 

III. RESULT AND DISCUSSION 

 

There are many metrics were used to evaluate the 

performance of multicasting techniques considered in 

this Paper also there are many environmental 

parameters that may affect the performance. 

Parameters setting of technique are other important 

input for the techniques that may affect the 

performance. GAM has parameters to be specified, 

these parameters are population size, number of 

generations and mutation ratio, The effect of the 

number of nodes on the redundancy and the number 

of hops. A comparative study has been done between 

the approaches of interest: Simple Flooding (SF) and 

our proposed model (GAM),The result of GAM is so 

close to the result of simple flooding, since simple 

flooding is not heuristic approaches, The redundancy 

of Simple Flooding is very high, because it is not 

concerned about it, we noted that simple flooding is 

lower than GAM by a small value, the reason of this 

is because GAM tries to compromise among different 

performance metrics, simple flooding is not interested 

of how many intermediates will be used, while GAM 

tries to minimize the number of intermediates, 

therefore, in these cases; our model has lower number 

of intermediates than simple flooding, we noted that 

simple flooding is lower than GAM, the reason of this 

is because GAM depends on many things such as the 

population size and number of generations, SF is 

considered a very simple technique and depends on 

just forwarding the message to other nodes. 

 

IV. CONCLUSION 

 

The problem of Multicasting in mobile networks is 

tackled, as mentioned, protocols that were developed 

to improve multicasting process in MANET varied, 
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but unfortunately most of them neglected some 

important factors such as  redundancy which is 

considered as a main reason for broadcast storm 

problem, multicasting algorithms started from the 

simplest technique ‘simple flooding’ and ended with 

the most complex technique ‘spanning tree’.  Simple 

Flooding techniques caused the broadcast storm 

problem. The Minimum Spanning Tree approach is 

NP hard complete. Other heuristics methods, such as 

Counter Based Scheme, are not reliable and 

guaranteed. 

A new approach solved the problem of multicasting 

in MANET by using the genetic algorithm 

methodology. The object of using GA-based is to 

construct a reliable and fast multicasting tree in 

MANET. 
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