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Abstract- Wavelength Division Multiplexing (WDM),
transmitting signals on different wavelength channels
simultaneously through an optical fiber, is rapidly becoming a
technology-of-choice to meet the tremendous bandwidth demand
of the next generation wide-area networks. Wavelength
Converters are still very expensive. Hence, it is desirable that just
a limited amount of Wavelength Converters are used in the
whole network. In this case, a vital question arises: how many
converters are enough and where to place these converters. This
motivated to do the research in the wavelength converter
placement problem. Hence to define the research solution rather
than applying conventional methods, intelligence based approach
is taken. Fundamentally the concepts inspired by nature like
Evolutionary Computation.
Index Terms- Wavelength Conversion, light-path, Optical
Networks,
Wavelength
continuity,Wavelength-Division
Multiplexing (WDM), Optimization.

I. INTRODUCTION

O

ptical-transmission techniques have been researched for
quite some time, Optical “networking” studies have been
conducted only over the past dozen years or so. The field has
matured enormously over this time, a large number of start ups
have been formed, and optical WDM technology is being
deployed in the marketplace at a very rapid. Multiple
Wavelength Division Multiplexed channels can be operated in a
single fiber simultaneously, fundamental requirement in fiberoptic communication is that these channels operate at different
wavelengths so as not to interfere with one another. These
channels can be independently modulated to accommodate
dissimilar data format, including some analog and some digital if
so desired. A connection between source and destination nodes is
realized by determining a path between the two nodes and
allocating a free wavelength on all links of the path. Such an
optical path is commonly referred to as light-path or Wavelength
path. In simple WDM networks, a light-path must use the same
wavelength on all links along the path. This is known as
Wavelength Continuity constraint and results in high blocking
probability. The restriction imposed by wavelength continuity
constraint can be avoided by the use of wavelength converters.
Moreover, the blocking probability does not decrease linearly
with the number of converters.
Research and development on Optical WDM networks have
matured considerably over the past few years, and they seem to
have suddenly taken on an explosive form, as evidenced by

recent publications A number of experimental prototypes have
been and are currently being developed, deployed, and tested
mainly by telecommunication providers including a plethora of
startup companies. It is anticipated that the next generation of the
Internet will employ WDM-based optical backbones. Current
development activities indicate that this sort of WDM network
will be deployed mainly as a backbone network for large regions,
e.g., for nationwide or global coverage. WDM technology is
being deployed by several telecommunication companies for
point-to-point communications. This deployment is being driven
by the increasing demands on communication bandwidth. When
the demand exceeds the capacity in existing fibers, WDM is
turning out to be a more cost-effective alternative compared to
laying more fibers. A study compared the relative costs of
upgrading the transmission capacity of a point-to-point
transmission link.
There are many factors which affect the optimal solution to
the converter placement problem. Placing a converter at a node
that has a high transit traffic rate but does very little mixing (or
switching) of traffic may not be desirable, as it would result in a
simple swapping of the assigned wavelengths. On the other hand,
if the transit traffic rate at a node is very low, then the optimal
strategy may not place a converter at that node, even if it mixes a
significant amount of traffic. Furthermore, the distances between
converters are likely to affect the optimal placement. As the
distance between converters increases, the blocking probability
increases.






Wavelengths are another kind of resource in WDM
networks. The number of wavelengths available in a
network is always limited due to the complexity of
hardware structure.
Quality of service, achieving load wavelength
assignability, the number of wavelengths needed in a
system is made minimal, the low bound of the number
of wavelengths required is equal to the maximal link
load.
The Optimal Placement Converter (OPC) in multihop
WDM networks has great implications to network
design and applications.

II. METHODOLOGY



Particle Swarm Optimization (PSO), a relatively recent
addition to the field of natural computing.
Evolutionary Computation techniques that may be
applied in many of the same domains.
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Hybridisation is a growing area of intelligent systems
research, which aims to combine the desirable
properties of different approaches to mitigate their
individual weaknesses.
A range of PSO hybrids have been postulated, usually in
the context of some specific application domain for
which that hybrid is particularly well suited.
Hybridisation with Evolutionary Algorithms (EAs),
including Genetic Algorithms (GAs), has been a popular
strategy for improving PSO performance. With both
approaches being population based, such hybrids are
readily formulated.

2.1 Proposed system:
Elements inspired by the social behaviour of natural swarms,
and connection with Evolutionary Computation. Particle Swarm
Optimization, in its present form, has been in existence for
roughly a decade. It has gathered considerable interest from the
natural computing research community and has been seen to
offer rapid and effective optimization of complex
multidimensional search spaces, with adaptations to multiple
objective and constrained optimization. A selection of these
approaches is briefly surveyed here.
2.2 Evolutionary Algorithm:
A second generation multi-objective evolutionary algorithm
(MOEA), successfully used to solve several engineering
problems [2]. SPEA is based on three populations: the current
population (PA) which is replaced by individuals from the
evolutionary population (PX), and an external population (PE)
that keeps the best individuals calculated during the evolutionary
cycles.
In this multi-objective optimization context, the best
individuals (or solutions) are known as non-dominated. Let us
consider individuals x and x1. It is said that x dominates x1 (x>
x1) if every objective function of x is better than or equal to the
same objective function of x1, and x is strictly better than x1 in at
least one objective [2].
Optimization is a process to achieve the optimal value of
objective function along with satisfying the constrains if exist.

Fig. : Problem solution using evolutionary algorithms

III. RESULTS
EXPERIMENTAL
STUDIES: Optimization
Evolutionary programming
Population size taken for all cases equal to 100;

using

Case1:
Function Name: Generalized Rastringin’s Function
Nature of problem: Multimodel characteristics
fun=20+x1.^2+x2.^2-10*(cos(2*pi*x1)+cos(2*pi*x2));

2.3 Algorithm
Each begins with a population of contending trial solutions
brought to a task at hand. New solutions are created by randomly
varying the existing solutions.
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Parameter
X1
X2
Obj.function

3

Evolved obtained value
0.4778e-6
-0.0139e-6
2.2524e-12

Optimal value
0
0
0

Case2
Nature of problem: Multimodal characteristics
fun=(1+(x1+x2+1).^2.*(19-14*x1+3*x1.^214*x2+6*x1.*x2+3*x2.^2))
.*(30+((2*x1-3*x2).^2).*(1832*x1+12*x1.^2+48*x2-36*x1.*x2+27*x2.^2));
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Parameter
X1
X2
Obj.function

Evolved obtained
value
0
-1
3.0

Optimal value
0
-1
3
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3.1 Objective function f(x):
When there is any problem the purpose associated,
practically that purpose transform as a mathematical equation
and is objective function.
The 2 possibilities existing with the objective function
interms of minimization or maximization.
To make the solution computationally efficient many times
maximization of objective is transformed as minimization.
3.2 Analysis:
1. Learning is different from optimization, especially in
evolutionary computation.
2. Population contains more information than any single
individual. Exploiting useful population information can be
achieved for different kinds of population-based learning, either
evolutionary or non-evolutionary.

IV. FUTURE ENHANCEMENT
One possible future research avenue is to carry out more
extensive studies on the design of a single generic wavelength
converter placement algorithm that can achieve good
performance under different RWA algorithms.
The reality could be that some iterative approaches be taken in
order to achieve better overall blocking performance. This is
currently under investigation.

V. CONCLUSION
Particle Swarm Optimization is used to find out how to
achieve near-ideal performance of the network using minimum
number of wavelength converters.
The number of available converters is limited, a judicious
placement of converters is necessary to balance these tradeoffs.
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