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Abstract 

 This paper aims to develop a genetic algorithm to solve a network routing protocol problem. 

The algorithm has to find the shortest path between the source and destination nodes. 

In the literature, the routing problem is solved using search graph techniques to find the 

shortest path. Dijkstra's algorithm is 

one of popular techniques to solve this problem. The developed genetic algorithm is 

compared with Dijkstra's algorithm to solve routing problem.  The results affirmed the 

potential of the proposed genetic algorithm. The obtained performance is similar as Dijkstra's 

algorithm. Routing Algorithm is that part of the network layer that is responsible for deciding 

the path for the incoming packets on which they should be transmitted. There are number of 

routing algorithms. We have to choose the best algorithm that produces the optimal path for 

each incoming packets on the large network. For optimal path, routing algorithm uses many 

routing protocol because the performance and reliability of Internet depend on the operation 

of the underlying routing protocol. IP routing protocols compute paths based on the network 

topology and configuration parameters, without regard to the current traffic load on the 

routers and links. Here we describe the Genetic Algorithm for routing optimization. Genetic 

algorithms (GA) are search algorithms based on the principles of natural selection and 

genetics. The genetic algorithm is used to solve a network routing protocol. The algorithm 

has to find the shortest path between the source and destination nodes. Simulation results are 

carried out using MATLAB. 

 

Index Terms— Search methods, Genetic Algorithms, Protocols, Routing. 

 

 

INTRODUCTION 

A mobile ad-hoc network (MANET) is a self-configuring infrastructure less network of 

mobile devices connected by wireless. It is a set of wireless devices called wireless nodes, 

which dynamically connect and transfer information. Each node in a MANET is free to move 

independently in any direction, and will therefore change its links to other devices frequently; 

each must forward traffic unrelated to its own use, and therefore be a router. The MANET 

network enables servers and clients to communicate in a non-fixed topology area and it’s 

used in a variety of applications and fast growing networks.  

With the increasing number of mobile devices, providing the computing power and 

connectivity to run applications like multiplayer games or collaborative work tools, MANETs 
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are getting more and more important as they meet the requirements of today’s users to 

connect and interact spontaneously.  

 
Figure.1. Mobile Ad-hoc Network 

 

TYPES OF MOBILE AD-HOC NETWORK 

Vehicular Ad-Hoc Networks (VANET’s) - VANET is a type of Mobile Ad-Hoc network 

where vehicles are equipped with wireless and form a network without help of any 

infrastructure. The equipment is placed inside vehicles as well as on the road for providing 

access to other vehicles in order to form a network and communicate. 

 

Intelligent Vehicular Ad-Hoc Networks ( InVANET’s) - Vehicles that form Mobile Ad-

Hoc Network for communication using  WiMax IEEE 802.16 and WiFi  802.11. The main 

aim of designing In VANET’s is to avoid vehicle collision so as to keep passengers as safe as 

possible. This also help drivers to keep secure distance between the vehicles as well as assist 

them at how much speed other vehicles are approaching. In VANET’s applications are also 

employed for military purposes to communicate with each other. 

 

Internet Based Mobile Ad-Hoc Networks (iMANET’s) - These are used for linking up the 

mobile nodes and fixed internet gateways. In these networks the normal routing algorithms 

does not apply. 

 

DIJKSTRA’S ALGORITHM 

The Dijkstra’s algorithm calculates the shortest path between two points on a network 

using a graph made up of nodes and edges. It assigns to every node a cost value. Set it to 

zero four source node and infinity for all other nodes. The algorithm divides the nodes into 

two sets: tentative and permanent. It chooses nodes, makes them tentative, examines them, 

and if they pass the criteria, makes them permanent. The algorithm can be defined by the 

following steps [6]: 

1. Start with the source node: the root of the tree. 

2. Assign a cost of 0 to this node and make it the first    permanent node. 

3. Examine each neighbor node of the node that was the last permanent node. 
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4. Assign a cumulative cost to each node and make it tentative. 

5. Among the list of tentative nodes 

a. Find the node with the smallest cumulative cost and mark it as permanent. A permanent 

node will not be checked ever again; its cost recorded now is final. 

b. If a node can be reached from more than one direction, select the direction with the 

shortest cumulative cost. 

6. Repeat steps 3 to 5 until every node becomes permanent. 

If the algorithm is applied to the network in Figure 2 to calculate the shortest path between 

the source node a(1) and 

the destination node b(5); the shortest path will be 1-3-6-5 

with cost 20. 

 

 
Fig.2. Network topology [2] 

 

GENETIC ALGORITHM 

Genetic algorithm is an optimization technique based on natural evolution. They include the 

survival of the fittest idea into a search algorithm, which provides a method of searching 

which does not need to explore every possible solution in the feasible region to obtain a good 

result. Genetic algorithms are based on the natural process of evolution. In nature, the fittest 

individuals are most likely to survive and mate, therefore the next generation should be fitter 

and healthier because they were bred from healthy parents. This same idea is applied to a 

problem by first ’guessing’ solutions and then combining the fittest solutions to create a new 

generation of solutions, which should be better than the previous generation. Random 

mutation element also included to account for the occasional ’mishap’ in nature. 

The Simple genetic algorithm process consists of the following steps:  

 

• Encoding 

• Evaluation 

• Crossover 

• Mutation 

• Decoding 

The initial population is then selected, usually at random through alternative techniques and 

fitness of each individual in the population is then computed i.e. how well the individual fits 
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the problem and whether it is near the optimum compared to the other individuals in the 

population. This fitness is used to find the individual’s probability of crossover. If an 

individual has a high probability (which indicates that it is significantly closer to the optimum 

than the rest of its generation) then it is more likely to be chosen to crossover. Crossover is 

where the two individuals are recombined to create new individuals which are copied into the 

new generation. Next mutation occurs. Some individuals are chosen randomly to be mutated 

and then a mutation point is randomly chosen. The character in the corresponding position of 

the string is changed. Once this is done, a new generation has been formed and the process is 

repeated until some stopping criteria have been reached. At this point the individual which is 

closest to the optimum is decoded and the process is complete.  

Genetic Algorithm always evaluate from population, so they create the number of parents 

required to form the population. The most tidies job in GA is to define the fitness function, 

depending upon the requirement and application we have to define the function and calculate 

the fitness value of the entire parent, depending upon the fitness value the parent whose 

fitness value is low has to be replaced by the parent of higher fitness value and thus the 

population is called mating pool. 

LITERATURE SURVEY 

 

Dr Karim KONATE, GAYE Abdourahime (2011): This research paper discussed about 

the study of attacks in MANET. Survey of various attacks in MANET is pertaining to fail 

routing protocols. The different tools used by these attacks and the mechanisms used by the 

secured routing protocols to counter them. The work ends with a proposal analytical 

modeling to model some of these attacks like cooperative Black hole, Blackmail, Overflow, 

Selfish and a simulation of these attacks by using a simulator network named ns2. The 

concept of DoS attack is used and its various types that are used in MANET attack. Some of 

the protocols are used which are used to tackle these types of attack. 

 

R.Sivakami, Dr.G.M.Kadhar Nawaz (2011): It tells about the secure transmission medium 

of information in military services. Reliability, security and scalability needs of the defense 

communications environment as these are crucial aspects of MANET. Secure Message 

Transmission SMT protocol secure the data transmission phase by tailoring an end-to-end 

secure data forwarding protocol to the MANET communication requirements and increases 

the reliability through transmitting the messages in multiple paths with minimal redundancy. 

This work increases the through the removal of Byzantine Faults in the multiple paths. A 

binary search probing technique which is resilient to Byzantine failures caused by individual 

or colluding nodes is incorporated in the SMT protocol to provide more secured transmission. 

 

Boomarani Malany, RM. Chandrasekaran(2011): This research paper discussed about the 

study of  analysis used how to design a network according to the applications of mobile ad 

hoc network experiments with different workloads. The variations of any parameter must 

affect the performance of mobile ad hoc network. The Average end-to-end delay, Throughput 

and Average jitter are some of the metric for Quality of service requirements, which are 

evaluated in this paper and event analysis also, be performed. 



International Journal of Computer Application                                         Issue 4, Volume 2 (March - April 2014)                                                                                                                  

Available online on http://www.rspublication.com/ijca/ijca_index.htm                                       ISSN: 2250-1797 

R S. Publication (rspublication.com), rspublicationhouse@gmail.com Page 190 
 

Fangchao Yin, Xin Feng, and Yonglin Han, Huan Wang (2009): This research paper 

explained about the intrusion detects system. An improved detection system strategy is used 

in which this system detects the various attacks been performed on the ad-hoc network. The 

improvements of the existing data analysis and pattern-matching algorithm based. 

 

Dr.Umesh Sehgal, Ms.Kuljeet Kaur, Mr.Pawan Kumar (2009): The wireless nature of 

communication and lack of any security infrastructure raise several security problems. In 

This paper we attempt to analyze the demands of Ad-hoc environment. We focus on three 

areas of Ad-hoc networks, key exchange and management, Ad-hoc routing, and intrusion 

detection. The key issues concerning these areas have been addressed research paper. The 

problems have been analyzed and various solutions of these problems are discussed. An 

overview of the existing security scenario in the Ad-Hoc network environment is explained. 

Key management, Ad-hoc routing and intrusion detection aspects of wireless Ad-hoc 

networks were discussed. Intrusion detection is a critical security area. But it is a difficult 

goal to achieve in the resource deficient Ad-hoc environment. But the flexibility, ease and 

speed with which these networks can be set up imply they will gain wider application. 

 

OBJECTIVES 

 

The presented work will define the following research objectives 

 The main objective of the work is to improve the QOS (quality of service) in the AD-

HOC network. 

 The objective of the work is to repair the route if the find route is affected by any 

malicious node. 

 Apply the Genetic Algorithm on the child population. 

 Implement the work in MATLAB environment. 

 Analysis of work in terms dissipation of energy and throughput of the system. 

 

SIGNIFICANCE OF WORK 

 

The presented work is about to identify a new routing alogirthm so that the QOS of service 

over the network will be improved. The presented work is about to identify a path that will 

provide the higher throughput in terms of energy as well as the path length. The algorithm can 

be implemented for different kind of networks such a MANET, sensor network etc. so that the 

network throughput will be improved and the response time will be decreased. 

 

CONCLUSION 

 

A simple genetic algorithm is developed to find the shortest 

path routing in a dynamic network. The developed algorithm uses an efficient coding scheme. 

The chromosome length depends on the number of nodes in the network. The MATLAB 

environment searches the shortest path using Dijkstra's algorithm as the default one. The 
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algorithm is simulated to solve the network of 10 nodes for the first one as the source node. 

Also, the developed GA is simulated to find the solution for the same problem. The obtained 

results affirmed the potential of the proposed algorithm that gave the same results as 

Dijkstra'a algorithm. In the future, the developed GA will be more investigated to decrease 

the chromosome length especially for network with a large number of nodes. 
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