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Abstract- Routing can be termed as the process of broadcasting the data packets from a source node to a given destination. 
A mobile ad hoc network (MANET) is meant for gathering of wireless mobile nodes dynamically, which forms a network 
topology. MANET eliminates the use of any existing network infrastructure or centralized administration. The routing 
protocols can be categorized as Proactive, Reactive and Hybrid protocols. 
In this paper we deals with improving the network lifetime as well as the energy conservation with decreased in delays 
which are occurred in the data transmission. For these aspects the genetic algorithm is used with reactive protocol AODV. 
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I. INTRODUCTION 
 
Routing in Wireless Sensor Network (WSN) is a very 
challenging task and it becomes more challenging 
when mobility in the Sensor Nodes is considered. The 
Wireless Sensor Networks suffer from several 
challenges and constraints. 
-The sensor nodes are resource controlled e.g., 
limited power in the sensor nodes which are battery 
driven, limited memory and limited processing 
capability of the sensor nodes, communication 
bandwidth is limited etc. 
-The topology of the sensor network is extremely 
dynamic due to frequent death of the sensor nodes; 
moreover while the mobility in the sensor nodes are 
considered the communication link up and down 
phenomenon becomes very frequent and it leads to 
highly dynamic topology. 
-During data transmission because of collision link 
failure is occurred, death of node due to lack of 
battery supply, demanding node and other events. 
This leads to retransmission of information packets 
and thus causes more energy costs. 
-Heavy traffic through some particular nodes may 
lead to quick depletion of energy in those nodes 
which may lead to death of those nodes in near future 
and thus may cause network partition. Unbalanced 
load in the sensor nodes is another cause of early 
death of some nodes. 
In routing as the link failure and node failure problem 
arises which affect the quality of service (QoS), 
energy efficiency of a network, and delay in routing 
due to failure, due to these problems the data may be 
lost or it may be received too late. To improve these 
problems we suppose to implement a system which 
will reduce the link break ups and node failure and 
also find the shortest path which will reduce the 
delays which are occurring in existing system. 
 
II. MOTIVATION 
In a genetic algorithm, a population of individuals, to 
an optimization problem will evolved toward better  

 
solutions. Each individual solution has a set of 
properties (its chromosomes ) which can be mutated 
and altered.  

The evolution usually starts from a population of 
randomly generated individuals, and will be 
an iterative process, with the population in each 
iteration called a generation. In each generation, 
the fitness of every individual in the population will 
be evaluated; the fitness was usually the value of 
the objective function in the optimization problem 
being solved. The more fit individuals 
are stochastically selected from the current 
population, and each individual's chromosome was 
modified (recombined and possibly randomly 
mutated) to form a new generation. The new 
generation of individual solutions was then used in 
the next iteration of the algorithm. A typical genetic 
algorithm requires: 

1. a genetic representation of the solution 
domain, 

2. a fitness function to evaluate the solution 
domain. 

 
III. PROPOSED SYSTEM  
 
The proposed system involves the phases of GA, 
operators of GA and the analysis of result which is 
discuss in following section: 
A) Phases of GA 

 
Fig.1. Phases of genetic algorithm 

 
There are three phases of genetic algorithm which are 
as under- 

 Initialization 
 Selection 
 Termination 
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Initialization 
In this process the population is created with different 
fitness function of each node in the network. This is 
an initial step which includes generation of 
population which indicates the number of possible 
solutions to the problem. 
Selection 
In this process the new population is created which 
consist of different number of population i.e solutions 
to the problem. 
Termination 
In this process the system is stopped if and only if the 
fixed number of generations is achieved or the system 
satisfies the criteria which may require being 
minimum. 
 
IV. DESIGN CONSIDERATION 
 
There are two design considerations- 

• Fitness function:  :  [Val(x) * Val(y)]/d 
Where, x and y are values of network area 
on x and y axis 

• Minimum Cost: If the distance between two 
nodes is minimum then the cost of route is 
minimum 

B) Operators of GA 
 

 
Fig.2. Operators of GA 

 
Crossover probability 

 If there is no crossover, offspring is exact 
copy of parents 

 If there is a crossover, offspring is made 
from parts of parents' chromosome 

 If crossover probability is 100%, then all 
offspring is made by crossover 

 If it is 0%, whole new generation is made 
from exact copies of chromosomes from old 
population  

Mutation Probability 
 If there is no mutation, offspring is taken 

after crossover (or copy) without any change 
 If mutation is performed, part of 

chromosome is changed 
 If mutation probability is 100%, whole 

chromosome is changed 
 If it is 0%, nothing is changed 

Population size 
 If there are too few chromosomes, GA have 

a few possibilities to perform crossover 
 
V. RESULTS AND DISCUSSION 
 
In the proposed system the genetic algorithm is used 
to minimize the cost of route which is selected as an 

optimized one. Basically the genetic algorithm will 
improve the results of energy consumption and delay 
in data transmission. 
Also the graph is plotted against the number of nodes 
to get the cost of route with different nodes. The 
results are determined in the tabular form which 
indicates the cost of route with different number of 
nodes at specific time interval. 
 
Graphical Representation 
 

 
Fig.3. Delay occurred at different stages of time for 10 nodes 

 

 
Fig.4. Delay occurred at different stages of time for 20 nodes 

 

 
Fig.5. Delay occurred at different stages of time for 30 nodes 
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Fig.6. Delay occurred at different stages of time for 40 nodes 

 

 
Fig.7. Delay occurred at different stages of time for 50 nodes 

 

 
Fig.8. Delay occurred at different stages of time for 60 nodes 

 

 
Fig.9. Energy consumption at different stages of time for 10 

nodes 

 
Fig.10. Energy consumption at different stages of time for 20 

nodes 
 

 
Fig.11. Energy consumption at different stages of time for 30 

nodes 
 

 
Fig.12. Energy consumption at different stages of time for 40 

nodes 
 

 
Fig.13. Energy consumption at different stages of time for 50 

nodes 
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Fig.14. Energy consumption at different stages of time for 60 

nodes 
 
The following is a graphical comparison of delay 
occurred in data to be transferred with different 
number of nodes at 300miliseconds of time interval- 
 

 
Fig.15. Comparison of delay with different number of nodes 

 
 Delay occurred while transmitting the data 

packets at 300milisecond time by varying 
the number of nodes in the network. 

 
Fig.16. Comparison of energy consumption with different 

number of nodes 
 

 Energy consumption while transmitting the 
data packets at 300milisecond time by 
varying the number of nodes in the network 
 

 
 
CONCLUSION 
 
The proposed system gives results with improvement 
in the energy conservation of nodes which will 
improve the network lifetime. The comparison is 
made between the delays occurred in data to transmit 
at the destination with different number of nodes at 
the specific time interval. The comparison is made 
between the system applying genetic algorithm and 
the other without applying genetic algorithm. 
The proposed system used genetic algorithm with the 
parameters such as crossover, mutation, selection, 
and inversion and population size. 
 
FUTURE SCOPE 
 
The genetic algorithm is applicable to find an 
optimized path of data transfer with minimum cost 
for routing which improved the performance of the 
system. To improve the performance of system and 
network lifetime then we have to implement the 
genetic algorithm with another protocol or algorithm 
so that it will give a better result. 
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