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Abstract 
This paper presents a method based on Genetic 
Algorithm to find the optimal path from source node to 
destination node with minimum cost. The cost includes 
the number of resources used and the congestion cost 
associated with each resource. The proposed solution is 
based on genetic algorithm in which each chromosome 
represents a path with number of nodes along the path. 
We tried to select the optimal solution from available 
feasible solution on the distance between different nodes 
of a network based on distance and congestion. The 
primary objective of the proposed solution is to select a 
route with minimum cost. The congestion factor is 
considered stationary. 
Keywords: Genetic Algorithm, Congestion, 
Optimized Path.  

1. Introduction 

In MULTIHOP networks, such as the Internet and 
the Mobile Ad-hoc Networks, routing is one of the 
most important issues that has a significant impact 
on the network’s performance [1], [2]. In 
traditional routing schemes, all the data traffic is 
routed through a single path i.e. all the data packets 
reached to destination along a single path. 
Therefore schemes are not cost effective due to 
large congestion cost and time consumption. 
Multipath routing schemes split the data traffic 
among several routes in order to ease congestion 
and takes less time. Therefore, fundamentally, 
multipath routing schemes are more efficient than 
single path routing schemes. Due to rapid increase 
of many new multimedia applications in high speed 
networks, the concept of multicast routing becomes 
more important.  
Most studies in the context of multipath routing 
focused on centralized methods i.e. they need 
information about whole network and therefore not 
suitable for mobile networks. An ideal routing 
algorithm should strive to find an optimum path for 
packet transmission within a specified time so as to 
satisfy the Quality of Service (QoS) [2]-[4]. There 
are several search algorithms for the shortest path 
problem: breadth-first search algorithm, the 

Dijkstra algorithm, the Bellman-ford algorithm, to 
name a few [1]. These algorithms are effective in 
fixed infrastructure wireless or wired networks, 
because they solve the problem in polynomial time. 
If we apply these algorithms on real-time 
communications involving rapidly changing 
topologies, they results in high computational 
complexity.  
However, in most real life scenarios, the shortest 
path may not be the best path for the user. Different 
users may prefer different paths depending on some 
factors such as: traffic congestion, road quality and 
other time varying factors. Therefore, we require an 
algorithm which can handle multiple objectives 
simultaneously. 

2. Route Optimization 

In modern communication networks such as 
Internet, transmission speed is an important factor. 
As a network consist of hundred/thousands number 
of nodes, this factor of speed becomes more 
crucial. Every network wants to transmit the data 
from one node to another as fast as possible, 
therefore needs a shortest path for transmission. 
 
Another factor which is also the area of research 
under route optimization is congestion. Congestion 
may be defined as the load of traffic at a node. 
Congestion is said to occur in the network when the 
resource demands exceed the capacity and packets 
are lost due to too much queuing in the network. 
During congestion, the network throughput may 
drop to zero and path delay may become very high. 
Therefore, it should be optimized. Congestion 
occurs mainly at routers and links in the network 
where the rate of incoming traffic exceeds the 
bandwidth of the receiving node or link. 

3. Genetic Algorithm 

Most of the multicast routing schemes are focused 
on centralized methods which require the 
information of whole network topology. But in the 
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networks where the topology is not fixed and vary 
from time to time, these centralized methods does 
not produce satisfactory results. Therefore there is a 
need of such a method which is not centralized i.e. 
can make decisions without the information of 
whole network topology. As the Dijkstra algorithm 
is an exact algorithm, it always determines the 
optimal route but cannot guarantee that deadlines 
will be met. In contrast, Genetic algorithms [5] 
always have solutions in a population during a 
search, they can provide alternative routes using 
other solutions in the shortest time. 
 
A Genetic Algorithm is a method for solving an 
optimization problem through the evolution of 
“genes”: parameters to be optimized are coded by 
strings of characters or numbers, and genetic 
operations (Reproduction, Selection, Crossover, 
and Mutation) are iterated [5]. The main 
advantages of Genetic Algorithms are the 
following: (1) Large problems can be easily 
handled by GA because fundamental procedures 
like “exchange”, “cut” etc. of strings are used for 
generating new genes from old one. (2) This 
algorithm can be robustly applied to any kind of 
objective functions associated with any type of 
problem because only values of the objective 
function are used to select genes. (3) As genetic 
operations are performed at random and also 
include mutation, it is possible to avoid being 
trapped by local-optima. (4) GA is more suitable 
for long distance communication and link dense 
networks.   

4. Objective Function 

The objective function consists of two factors: 1) 
Total distance from source node to destination node 
(TDSD). 2) Congestion Cost (TCC), which is the 
sum of all congestion costs associated with each 
node along the path. Objective function assigns 
fitness value to each node based on these two 
factors.  
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GA maximizes the objective function, which is 
reciprocal of the total sum of distance from source 
node to destination node (TDSD) and total 
congestion cost (TCC) through the path. 
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    So the objective function calculates the above 
factor for each and every potential path i.e. the 
chromosome in a population. 

5. Related Work 

There have been many attempts to use genetic 
algorithm based techniques for route planning 
problems [6] [7] [8] [9] [10]. Chang and 
Ramakrishna 2002 [6] have used a Genetic 
algorithm with variable length chromosomes and 
have obtained very good results. They have 
presents a genetic algorithmic approach to the 
shortest path routing problem. The crossover is 
simple and independent of the location of crossing 
site. Consequently, the algorithm can search the 
solution space in a very effective manner. 
Simulation studies show that the algorithm is 
indeed insensitive to variations in network 
topologies in respect of both route optimality and 
convergence speed. The quality of solution has 
empirically been found to be better than that of 
other algorithms. In addition, the real computation 
time of the proposed GA was shorter than that of 
Dijkstra’s algorithm. The proposed algorithm by 
Chang and Ramakrishna can search the solution 
space effectively and speedily compared with other 
extant algorithms. The population-sizing equation 
appears to be a conservative tool to determine a 
population size in the routing problem. 
 
Chakraborty 2004 [7] developed a GA that is able 
to find dissimilar multiple paths. Kanoh and 
Nakamura [9] proposed a genetic algorithm 
adopting viral infection. The method is to use 
viruses as domain specific knowledge. A part of 
main road is treated as a virus. They generate a 
population of chromosomes or viruses in addition 
to a population of routes. When traffic congestion 
changes during driving, an alternative route can be 
generated using viruses and other routes in the 
population in the shortest time. The proposed 
method by Kanoh and Nakamura aims to improve 
the rate of search by giving a direction to evolution 
by using crossover and infection. 
 
Munetomo [11] proposed a GA-based routing 
algorithm to generate alternate paths that can be 
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quickly used in the case of link failures. In the 
proposed algorithm, the algorithm chromosome is 
encoded as a list of node IDs that are on the path 
from the source node to the destination node. Since 
different paths can have different number of nodes, 
the chromosomes are of variable length. This 
algorithm employs crossover, mutation and 
migration genetic operators in generating the next 
generation of solutions. 
 
Seo and Choi have presented a approach to using 
genetic algorithms in finding multiple alternatives 
paths. The proposed method satisfied the validity 
indices for the effectiveness of alternative paths 
more than the k-th shortest path algorithm. The 
method also resolved disadvantages of the existing 
methods such as similarities among the paths. The 
given method can provide solutions to such traffic 
problems as road congestion, while satisfying 
diverse driver needs. 

6. Proposed Work 

The GA is an optimization tool suitable for vast 
search spaces. In proposed solution we have used 
Genetic Algorithm to optimize the network. 
Genetic Algorithm maximizes the objective 
function to obtain a shortest route from source to 
destination. GA is specifically suitable for large 
search spaces, so we can go for optimization of the 
routing path in networks containing many 
hundred/thousands or more nodes. Proposed 
algorithm takes a set of chromosomes as input. 
Each chromosome represents a probable route with 
varying number of nodes encountered in each 
route. Then objective function calculates the fitness 
of each chromosome and then assigns a fitness 
value to each chromosome. This fitness value is the 
sum of distance from source to destination and all 
congestion cost associated with each node along 
the path.  

According to these fitness values Genetic algorithm 
decides the optimum route. The optimum route is 
one which is having minimum distance as well as 
the congestion cost. A path having larger distance 
but less congestion cost may be selected depending 
upon the objective function.  
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