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Abstract—Optimization is a technique of finding out the best solution from a group of
solution. Optimization of a system searches the best value from a solution of data base,
which not only enhances the accuracy but also enhances the efficiency of finding a solution.
Due to vast amount of data in the data base sys- tem the data clustering has dragged the focus
many researchers for finding out the optimization based solution. Among the different
available techniques the swarm optimizations find itself most suitable, particularly the particle
based swarm optimization technique. This technique was developed from the inspiration of ant
and honey bees. These creatures are always tries to extract more information about their
destination with high speed and accuracy. This concept leads to finding out a solution
from a set of solution which is not only suitable for the group but also suitable for the
individual as a single. This paper describes about the details of swarm optimization techniques
and their related application to the search method. In the second part of the paper some
hierarchical model are considered for finding out the better solutions.
Index Terms—Algorithm, Clustering, PSO, Data mining.
I.

INTRODUCTION

With the increase in the data in the data base, it becomes very difficult to extract the data. When
the data increases beyond the limit of a system it becomes very tedious to extract the data.
Although the increased no of data give more flexibility to the system for finding out the best
solution but at the same time it decreases the speed of extraction of the data. Sometimes for
finding out a particular solution , data are extracted from the different sources like primary source,
secondary source and other related sources . These data upon extraction from their sources are
integrated in a system are stored in some other place. With some transformation techniques they are
transformed into suitable data mining system. Pattern recognition is then applied to find the best
value from the mining. Knowledge based technique that may be personal or group can be applied to
find the best performed solution. Data mining of the system basically extracts the data pattern,
their coding techniques, and their sequence of organization, pattern and the probable model
prediction from the different sources of system data. The data may be available in a structured format
or in a non-structured format and again it may include a text document, a picture, and an audio clip
or may be a video clip. So the extraction of these data depends upon the extractor efficiency and their
expertise in the subject.
Data clustering is the process of combining the un structured data which are extracted from a group
of data, are arranged in a group of data depending upon the similarity
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present in between them. The grouping of these data may be in the form of supervisory or unsupervisory control manner. The clustering generally includes combing the data depending on the
similarity, grouping the data, assessing the performance of the output. Among the different available
algorithms Hier- archy based model and Partition based model are best suited. Partition based
model divides the system into small small sub group depending on the similarity between
them. The similarity measures in the form of distance, speed, and time of the system. Distance
based system find the best solution by comparing the system solution with the desired value or the
centre value of the system. The centre represents the object of the function which again changes its
position depending upon the iteration value or number. Every time the centre position and the new
iteration value are updated till convergence does not appear. To maintain a constant centre value
during the

Fig. 1. optimization around the centre position

iteration procedure K map clustering technique may be used. It finds its centre position by dividing
the distance measure with that of the data sheet. To handle the sensitivity problem K harmonic
clustering can be used. The K method is very efficient method but its solution depends upon the
initial domain value.
The Bees Algorithm is derived from the ecological behavior of honey bees. Nectar collected from
different parts of the environment are generally stored in their hib. The collection generally depends
on the group decision and not the individual decision. Bee Colony Optimization (BCO), Bee System
(BS),Artificial Bee Colony (ABC) are some of the examples of optimization techniques i.e. being
used worldwide.

Fig. 2. Ant colony optimization scheme
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II.

PARTICLE SWARM INTELIGENCE

Particle swarm intelligence was derived from the biological behavior concept of birds, animals and
creatures. The concept was derived from the birds when they are searching for their food not for
individual benefit but for the group as a whole. One of the most important things in the Swarm is
their behavior in a decentralized manner, self discipline in the group, co-operation among the
individual and performance oriented work. The algorithm which represents the above behavior
finds itself a best technique in optimization of the data. Different types of swarm
optimization techniques are available for optimizing the solution however the particle swarm
optimization and ant colony optimization are two efficient solution techniques. These techniques are
generally suitable for solving the continuous and discrete function with constrained and unconstrained parameter. The behavior of the particle in the swarm is being affected by the
environment to which they belongs and the individual past experience. The individual experience is
known as the particle best or pBest which basically determines the best performance given by an
individual where as gBest determines the best performance given by the group as a whole. In particle
swarm optimization the performance are basically evaluated in terms of velocity, position i.e. both
initial and final and cognitive components of the particles.
III.

WORKING METHODOLOGY

In recent year the development of differential evolution has provided a new plat form for finding
out the solution for non linear and non differentiable fun over the continuous space[22]. Differential
evolution utilizes only a few parameter and is a straight forward method for finding out a
solution. From efficiency and accuracy point of view it is most suitable and flexible method as
compared to others.

Fig. 3. Effect of pBest and gBest on the particle
Particle swarm optimization generally starts with the initial random declaration and initialization.
Each particle in the swarm is considered as a solution. The initial random consideration about the
particle must converge itself into a best solution at the end of the solution. Generally 25 to 40
numbers of particles are initially considered for finding out a solution but however there is no
restriction on its consideration. One can choose more number of swarm. The increased number
of swarm generally decreases the search methodology. Each particle in the swarm starts moving
in a direction so as to find a best position. The movement of the particle is generally affected by
the cognitive and social components. The cognitive component effect on the particle can be defined
as [11]
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pBestn(n+1)= {𝑝𝐵𝑒𝑠𝑡 𝑛
{Xn(n)

𝑖𝑓 (𝑥𝑛 𝑛 + 1 𝑖𝑠 𝑔𝑟𝑒𝑎𝑡𝑒𝑟
𝑖𝑓 (𝑥𝑛 𝑛 + 1 𝑖𝑠 𝑙𝑒𝑠𝑠

Here pBest is the best particle position where as the Xn(n+1) denotes the new position of the particle.
After every iteration the position of the particle is changed to the position. Similarly gBest defines the
best global position of the particle. The resultant motion of the particle in the swarm generally
affected by the influence of the both pBest and gBest. The velocity of the particle in the system is
bounded by the Vmin and Vmax, where V represents the velocity of the particle. Figure 2 shows that
X(n) is the initial position and Xn(n+1) is the final position after the completion of the iteration.
IV.

INTEGRITY OF PSO

Due to its flexibility and target oriented performance it finds its maximum application in the
field of search engine. However now a days it is not limited to only search engine but extended
to sensor algorithm, image processing, robotic arm movement algorithm and OPF. The demand for
energy is increasing day by day and the cost of producing and maintance cost is also increasing. To
limit this some controlling strategies must be taken into consideration. This controlling strategies
can be found out with the help of PSO. The OPF is basically a non linear function which has to
be optimized against some constraint and un constraint parameter. Due to the following merits of
the PSO it find a lot of applications such as, Local minima can be avoided. The movement of
the system is affected by the performance of both global and local variables. Non differentiable
equation can be eliminated Due to its coincidence property it can handle lots of data from
different base at a time. Convergence of the system is not affected by the initial gauss of the
particle in the swarm.

Fig. 4. Particle information sharing System

V.

CONCLUSION

Particle swarm optimization has dragged the focus of many researchers because of its simplicity
and versatility. It reduces the latency time by reducing the search area. Its divide and game rule
give more flexibility to the user for finding out the best solution. However the application of
PSO requires a sound and through knowledge of coding and parameter of PSO. This acts as a
drawback to the evolutionary concept of PSO. It is required to develop a global platform where
anyone can acess the PSO without prior knowledge about the coding. Almost all the research on
PSO describes the applications and algorithm. For checking the validation of these algorithm some
testing tools must be designed inn the future so as to enhance the research work. This paper
describes some of the emerging areas of the applications of PSO.

3093
ISSN: 2278 – 7798

All Rights Reserved © 2014 IJSETR

International Journal of Science, Engineering and Technology Research (IJSETR), Volume 3, Issue 11, November 2014

REFERENCE
[1]

Xinghua Wu, ”A density adjustment based particle swarm optimization learning algorithm for neural
network design,” Electrical and Control Engineering (ICECE), 2011 International Conference on , vol.,
no., pp.2829,2832, 16-18 Sept. 2011
[2] Jing Zhang; Xiaoqing Zhang; Jingjing Sun; Qingyang Zou; Yuan Pan, ”The application of improved
particle swarm optimization algorithm involtage stability constrained optimal power flow,”
Measurement, Information and Control (ICMIC), 2013 International Conference on , vol.02, no.,
pp.1126,1130, 16-18 Aug. 2013
[3] Rui Li; Yirong Guo; Yujuan Xing; Ming Li, ”A Novel Multi-Swarm Particle Swarm Optimization
Algorithm Applied in Active Contour Model,” Intelligent Systems, 2009. GCIS ’09. WRI Global
Congress on , vol.1, no., pp.139,143, 19-21 May 2009
[4] Weidong Ji; Keqi Wang, ”An improved particle swarm optimization algorithm,” Computer Science and
Network Technology (ICCSNT), 2011 International Conference on , vol.1, no., pp.585,589, 24-26 Dec.
2011
[5] Chunhua Hu; Min Wu; Guoping Liu; Wen Xie, ”QoS Scheduling Algorithm Based on Hybrid Particle
Swarm Optimization Strategy for Grid Workflow,” Grid and Cooperative Computing, 2007. GCC 2007.
Sixth International Conference on , vol., no., pp.330,337, 16-18 Aug. 2007
[6] Yufa Xu; Guochu Chen; Jinshou Yu, ”Three Sub-Swarm Discrete Particle Swarm Optimization
Algorithm,” Information Acquisition, 2006 IEEE International Conference on , vol., no., pp.1224,1228,
20-23 Aug. 2006
[7] Junliang Li; Xinping Xiao, ”Multi- Swarm and Multi- Best particle swarm optimization algorithm,”
Intelligent Control and Automation, 2008. WCICA 2008. 7th World Congress on , vol., no.,
pp.6281,6286, 25-27 June 2008
[8] Yuntao Dai; Liqiang Liu; Ying Li, ”An Intelligent Parameter Selection Method for Particle Swarm
Optimization Algorithm,” Computational Sciences and Optimization (CSO), 2011 Fourth International
Joint Conference on , vol., no., pp.960,964, 15-19 April 2011
[9] Enqi Wu; Yue Huang; Dan Li, ”An adaptive particle swarm optimiza- tion algorithm for reactive power
optimization in power system,” In- telligent Control and Automation (WCICA), 2010 8th World Congress
on , vol., no., pp.3132,3137, 7-9 July 2010
[10] Yuanhui Wang; Jiaojiao Gu; Chuntai Zou, ”Thrust allocation in dynamic positioning system based
on particle swarm optimization algorithm,” Oceans - San Diego, 2013, vol., no., pp.1,6, 23-27 Sept.
2013
[11] Yi Jin; Jiwu Wang; Lenan Wu, ”An improved particle swarm optimiza- tion algorithm,” Electronics,
Communications and Control (ICECC), 2011 International Conference on , vol., no., pp.1864,1867, 9-11
Sept. 2011
[12] Xiaolong Zhang; Tingting Li, ”Improved Particle Swarm Optimization Algorithm for 2D Protein Folding
Prediction,” Bioinformatics and Biomedical Engineering, 2007. ICBBE 2007. The 1st International
Conference on , vol., no., pp.53,56, 6-8 July 2007
[13] Jing Zhang; Xiaoqing Zhang; Jingjing Sun; Qingyang Zou; Yuan Pan, ”The application of improved
particle swarm optimization algorithm involtage stability constrained optimal power flow,” Measurement,

3094
ISSN: 2278 – 7798

All Rights Reserved © 2014 IJSETR

International Journal of Science, Engineering and Technology Research (IJSETR), Volume 3, Issue 11, November 2014

Information and Control (ICMIC), 2013 International Conference on , vol.02, no., pp.1126,1130, 16-18
Aug. 2013
[14] Shafiq Alam, Gillian Dobbie, Yun Sing Koh, Patricia Riddle, Saeed Ur Rehman, Research on particle
swarm optimization based clustering: A systematic review of literature and techniques, Swarm and
Evolutionary Computation, Volume 17, August 2014, Pages 1-13, ISSN 2210-6502
[15] Juan Rada-Vilela, Mark Johnston, Mengjie Zhang, Population statistics for particle swarm optimization:
Resampling methods in noisy opti- mization problems, Swarm and Evolutionary Computation, Volume 17,
August 2014, Pages 37-59, ISSN 2210-6502
[16] Rajesh Kumar, Directed Bee Colony Optimization Algorithm, Swarm and Evolutionary Computation,
Volume 17, August 2014, Pages 60-73, ISSN 2210-6502
[17] Hans-Georg Beyer, Steffen Finck, Thomas Breuer, Evolution on trees: On the design of an evolution
strategy for scenario-based multi-period portfolio optimization under transaction costs, Swarm and
Evolutionary Computation, Volume 17, August 2014, Pages 74-87, ISSN 2210-6502
[18] Ahmed Al-Ani, Akram Alsukker, Rami N. Khushaba, Feature subset selection using differential evolution
and a wheel based search strategy, Swarm and Evolutionary Computation, Volume 9, April 2013, Pages
15-26, ISSN 2210-6502
[19] Trilochan Panigrahi, Ganapati Panda, Bernard Mulgrew, Babita Majhi, Distributed DOA estimation using
clustering of sensor nodes and dif- fusion PSO algorithm, Swarm and Evolutionary Computation, Volume
9, April 2013, Pages 47-57, ISSN 2210-6502
[20] Swagatam Das, Rammohan Mallipeddi, Dipankar Maity, Adaptive evolutionary programming with p-best
mutation strategy, Swarm and Evolutionary Computation, Volume 9, April 2013, Pages 58-68, ISSN
2210-6502

[21] K. Suresh, N. Kumarappan, Hybrid improved binary particle swarm optimization pproach for generation
maintenance scheduling problem, Swarm and Evolutionary Computation, Volume 9, April 2013, Pages
69-89, ISSN 2210-6502
[22] R. Storn, K. Price, Differential evolutiona simple and efficient adap- tivescheme for global optimization
over continuous spaces, Technical Report,International Computer Science Institute, Berkley, 1995, pp.
112.

3095
ISSN: 2278 – 7798

All Rights Reserved © 2014 IJSETR

