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Abstract— Mobile Ad Hoc Networks are networks that 

consists of wireless nodes, randomly organized and placed 

without any support of fixed communication infrastructure. 

Mobile means Moving Nodes in network, Ad hoc represents 

“For this purpose” (i.e. Latin) & Ad hoc network – sums to 

be self-organizing, self-configuring and adaptive network. 

Hereby, all nodes can be understood to be mobile, can enter 

or leave communication network at any moment of time. One 

of major issues out of many is routing. There are various type 

of optimization schemes that play vital role in minimizing the 

efforts of routing for any network. This includes Evolutionary 

Algorithms, Genetic Algorithm (GA) i.e. stochastic method 

of searching which impersonates the natural evolution and 

societal behaviour of species. Learning automaton (LA) is an 

adaptive decision-making element situated in a random 

atmosphere that learns the best action through repeated 

communications with its environment. The actions are chosen 

according to a specific likelihood distribution which is 

updated based on the environment response the automaton 

obtains by execution of a specific action. Another 

conventional method many researchers have proposed 

adoption of Swarm Intelligence for routing. This refers to 

complex behaviour from simple individual behaviour and 

interaction which are more often witnessed in nature amid 

Ants, Bees, Fishes or Birds, etc. Ant Colony optimization has 

been proved to be better technique for developing routing 

algorithm for MANET. 
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I. INTRODUCTION 

Mobile Ad Hoc Network (MANET) comprises of mobile 

nodes which communicates with other such nodes with 

wireless links without any pre-existence of communication 

infrastructure. In MANET nodes are self-organized and 

makes use of wireless links for communicating with other 

nodes. Nodes which are within the radio range communicates 

directly via forming wireless links and others depend on 

intermediate nodes to get connected and forward their 

information. MANETs sums up to self-organizing, self-

configuring and adaptive network of numerous number of 

hops. Mobile Ad Hoc Network is prepared up of set of mobile 

hosts which can freely move and help in delivering or sending 

packets of information on behalf of other nodes. As there is 

absence of infrastructure in such networks, nodes itself work 

as routers and relay data packets from source node to 

destination node. For deploying Mobile Ad Hoc Network 

there is no requirement of infrastructure resulting into use of 

it in situation such as crowd control, disaster rescue operation 

& battlefield. 

One of the many issues that affect overall 

performance of a network is the way routing is implemented 

in Ad Hoc Network. Routing is the procedure of selecting 

finest paths in a network. In the past, the term routing also 

meant progressing network traffic among networks. 

However, that latter function is better described as 

forwarding. Main objective of every routing algorithm is to 

direct traffic from source node to destination node, 

maximizing network performance with minimizing cost. This 

is a foremost task in Mobile Ad Hoc Network. Here nodes 

move in randomly manner and at varying speed, frequently 

resulting in connectivity problems. This results in breaking of 

links between source and destination. There are various 

routing protocols and can be categorized into 3 major types 

i.e. Reactive, Proactive and Hybrid routing protocols. 

Reactive types discover paths only on demand and does not 

take any initiative for obtaining routes. Further they do not 

update routing tables continuously. E.g. DYMO, AODV, 

ARA. Proactive on other hand maintains table for each node 

which contains up-to-date information of routes to node. 

Example DSDV, OLSR, WRP. Now, the combination of both 

these routing protocol falls in Hybrid routing protocol. 

Example ZRP, HOPNET, DDR. 

On applying OPTIMIZATION, we can obtain 

desired solutions from all consequences. Various 

optimization methodologies can be used to get the optimal 

and best solution. Hereby we are considering four techniques 

for having proper understanding about this technique listed 

below: 

 Genetic Algorithm 

 Learning Automata 

 Swarm Intelligence 

 Ant Colony Optimization 

II. GENETIC ALGORITHMS 

Genetic Algorithm (i.e. GA) are based on natural selection 

technique discovered by Charles Darwin. Further, this as 

optimizing technique was proposed in Holland in year 1975. 

It is being considered as branch of computational models, 

which are based on standards of natural selection. This 

optimization technique is inspired from human evolution. It 

has its own function optimizer i.e. selection criteria. 

Solution in this technique is represented in form of 

a string called ‘Chromosome’. It is consisting of set of 

elements, known as ‘Genes’. They consist of certain value for 

optimization changes. Fitness criteria of each chromosome is 

decided by calculating or comparing it against any standard 

function. In process to simulate for natural survival of fitness, 

better quality of chromosomes interchange information i.e. 

there qualities through procedure of crossover or mutation to 

yield off-springs. GA relies on two basic genetic operators i.e. 

crossover & mutation. 

Limitation of this process is it is continued for a 

larger number of times of generating generations to get a best 

fit or better optimum outcome (i.e. off-spring). The 

performance of GA is affected by parameters such as 

population size, no. of generations, crossover rate & mutation 

rate. Larger population size that could be say hundreds of 

chromosomes & further large number of generations around 

thousand, this increases probability of getting a global 

optimum solution. This further increases processing time. 
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Such Algorithm is better for small & medium scale of 

network. Each time GA can provide different possible result 

which only allows situation that can tolerate with more no. of 

trails. Most important it is dependent on computational speed 

of crossover & mutation. 

 
                           Fig. 1: 

III. LEARNING AUTOMATA 

Learning Automata is applied in complications of system that 

is aiming at finding the optimal outcome by undergoing 

various random experiment in random surrounding. Its 

learning includes two basic mechanisms i.e. Random 

Environment & Learning Automaton. Process of learning is 

achieved by interrelating with Random Environment and 

figuring its responses to select the best or better one. Learning 

Automata can be defined as self-operating model, in which 

‘learning’ refers to procedure of gaining knowledge at time 

implementation of a simple machine and then further with 

help of gained knowledge determining action for future. It 

involves three main modules i.e. the automaton, environment 

and reward or penalty system. 

Automaton continuously executes action with 

random environment & environment replies to these actions. 

This reply may be either positive or negative and it obliges as 

feedback to structure, which in fact leads to automaton either 

getting award or penalty. 

IV. SWARM INTELLIGENCE (SI) 

Particle Swarm Optimization was industrialized by Kennedy 

and Eberhart in 1995. The PSO is motivated by the social 

performance of a flock of traveling birds trying to reach an 

unknown terminus. In PSO, each outcome is a bird in the 

flock and is referred to as a particle. The birds in the 

population only evolve their social performance and therefore 

their movement towards a destination. Physically, this 

impersonates a flock of birds that interconnect together as 

they fly. Each bird looks in a particular direction, and then 

when communicating together, they identify the bird that is 

in the best situation. Therefore, each bird speeds towards the 

best bird using a speed that be contingent on its current 

position. Each bird, then, examines the search space from its 

new local location, and the procedure repeats until the flock 

reaches a desired destination. It is important to note that the 

process involves both social interaction in addition to 

intelligence so that birds learn from their own involvement 

(local search) and also from the knowledge of others around 

(global search). The main factors used in the PSO technique 

are: the population size (i.e. number of birds); no. of 

generation cycles; the maximum change of a particle velocity. 

V. ANT COLONY OPTIMIZATION 

Ant-Colony Optimization algorithm develops not in their 

genetics but also in their social behavior. ACO was developed 

by Dorigo in year 1999 based on the fact that ants are capable 

to find the shortest route between their nest and a source of 

food. This is being done by pheromone trails, which ant 

deposits whenever they travel, as a form of unintended 

communication. As shown in Fig., when ants leave their nest 

to search for a food source, they casually rotate around an 

obstacle, and firstly the pheromone deposits will be the 

similar for the right and left directions. When the ants in the 

shorter way finds a food source, they carry the food and start 

returning back, following their pheromone trails and still 

depositing added pheromone. As indicated in Fig., an ant will 

mostly chooses the shortest route when returning back to the 

nest with food as this path will have maximum deposition of 

pheromone. For the same reason, new ants that will later start 

out from the nest to search for food will also choose the 

shortest path. Over time, this positive feedback 

(autocatalytic) procedure prompts all ants to choose the 

shorter path. The main factors involved in ACO are number 

of ants, number of iterations, pheromone evaporation rate and 

pheromone reward factor. 

 
Fig. 2: 

A. Basic Concept Of Ant Colony Optimization: 

Ant as a single distinct has a very limited efficiency. But if 

managed as well-organized colony, it converts to be one of 

the powerful agent, employed for the growth of the colony. 

Every ant is able to connect, learn, collaborate, and all 

together they are skilled to develop themselves. They manage 

such great achievements by growing the number of folks and 
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being remarkably well organized. The self-organizing 

principles they apply allow a highly coordinated performance 

of the colony. Stigmergy is method of indirect 

communication in a self-organizing developing system where 

its distinct parts communicate with one another by adapting 

their local situation. Ants directly communicate to one 

another by leaving down pheromones along their tracks, so 

where ants go within and about their ant colony is a 

stigmergic system. In many ant species, ants moving from net 

to a food source, deposit a substance called pheromone. Other 

ants are able to smell that pheromone, and its presence effects 

the choice of their track, that is, they tend to follow high 

pheromone concentrations. The pheromone that is deposited 

on the ground form a pheromone trail that allow the ant to 

find good sources of food that has been previously recognized 

by other ants. The way maximum being used by the ants will 

converge to the shortest path.  

B. ACO as Routing Algorithm: 

ACO, in this algorithm new routes (i.e. shortest paths) are 

formed by via two artificial ants, forward ant (F-ant) and 

backward ant (B-ant), which begins the pheromone path to 

source node and sink node correspondingly. Pheromone 

value is calculated by no. of hops to reach the node that means 

pheromone is function of no. of hops visited by artificial ant. 

Generally, sender broadcasts the F-ant to all its adjacent 

nodes. The node receiving this F-ant for first time generates 

a record of Destination address, Next hop, pheromone value 

in its routing table. The node takes source address of F-ant as 

destination address, the address of previous node as next hop, 

and computes the pheromone value dependent upon the no. 

of hops F-ant needed to reach the node. Then the node relays 

the F-ant packet to adjacent node till F-ant reaches the 

destination. Duplicate F-ants are identified by unique order 

number and cracked by nodes. When F-ant reaches the 

destination node, it extracts the information of F-ant and 

destroys it. Then destination node creates the B-ant packet 

and broadcasts to its neighbouring nodes. B-ant does the same 

task as the F-ant. This shows that F-ant establishes the track 

for destination and B-ant establishes path for source node. 

When sender receives the B-ant from the destination node, 

the both side tracks are established and data can be sent. This 

is how F-ant and B-ant establishes the route. By applying this 

we can reduce traffic rate of the system, wherein data packets 

will be transferred only on finalization of route between 

source and destination. Another advantage of this algorithm 

is individual failure of an ant is not going to affect the system, 

its tolerable. 

 
Table 1: 

VI. CONCLUSION 

A review on the various optimization algorithms like GA, 

LA, PSO & ACO, which are used as computational 

arrangements that search for robust solutions to complex 

optimization difficulties. Swarm Intelligence being an 

Artificial Intelligence technique based on the study of group 

performance in decentralized, self-organized systems is also 

discussed which can be the developing collective intelligence 

of groups of simple agents. A detailed explanation about Ant 

Colony Optimization concepts that describes how shortest 

and optimized path can be selected in Mobile Adhoc network 

routing is offered. The above analyses clearly shows that 

MANET routing can be made more efficient and can be 

proliferate the Quality of service by introducing Ant colony 

optimization techniques along with ANT based routing 

protocols.  
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