
IJSTE - International Journal of Science Technology & Engineering | Volume 2 | Issue 06 | December 2015 
ISSN (online): 2349-784X 

 All rights reserved by www.ijste.org 
 

130 

A Survey on Data Mining Optimization 

Techniques 

  

Nidhi Tomar Prof. Amit Kumar Manjhvar 

Research Scholar  Assistant Professor 

Department of Computer Science & Engineering Department of Computer Science & Engineering 

MITS Gwalior (M.P.)India MITS Gwalior (M.P.)India 

 

Abstract 

Data mining is a field of research which is increasing day-by-day. Data mining consist of various steps which have been 

discussed in this paper. But, with data mining optimization have become important for the improvement of results. Optimization 

finds out the local and global optima. Optimization techniques find out the optimized result on various important factors. Various 

techniques of optimization have been proposed till date. In this paper, a survey on optimization techniques is being done. A 

comprehensive idea about these techniques has been given. Various application domains in which optimization are used are also 

discussed.   
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________________________________________________________________________________________________________ 

I. INTRODUCTION 

Data mining is developed being accepted as a feasible means of analyzing enormous data sets, it is no longer possible to 

manually find useful information in this data when use in commercial and scientific data set approaches the terabytes and 

petabytes ranges.[1] Many semi-automated techniques are applied of data mining in various domains, it is clear that methods 

from artificial intelligence, optimization, evolution algorithm statistics. only data mining is not sufficient the problem of data 

overload. Generally data is noisy and has a high level of uncertain. When data optimize in space and time it could also be 

dynamic to address these aspects of data analysis, we need to incorporate optimization techniques to complement of the existing 

approaches. 

In this paper, we survey of the optimization algorithm, play an important role in data mining. After a comprehensive survey on 

data mining and optimization techniques, we focus on the many fields in these algorithms we are used, the main objective of this 

survey is to improve the optimization techniques being applied to longer data sets. The survey of current work in optimization 

techniques in image processing, clustering, classification, mathematics, statistics, industrial application. We discuss about the 

challenges of detection on applying these techniques. 

II. GENERAL IDEA FOR DATA MINING 

Data mining process concerned with uncovering patterns, anomalies, association, statically significant structures in data. It refers 

to where data is to be large or complex to manual analysis or simple queries. Data mining mainly consists of two steps 

preprocessing during which most important attributes are selected, and pattern recognition in patterns is recognized. Pre-

processing of the data is generally a time-consuming, so far dangerous, first step.  Ensure the success of the data-mining process 

is important in features extracted from the data are relevant to the problem and representative of the data. Preprocessing is 

mainly depended on the type of data which is mined, the preprocessing step may consist of different task. When raw data is very 

large we could use sampling and multiresolution techniques and work with data. Noises are removed, and relevant features are 

extracted from the huge amount of data. In various cases the data cases wherever the data from dissimilar sources are available 

then data fusion may be essential to permit the minor to develop the data accessible to the problem, On the last step, we have a 

characteristic’s vector for each data occurrence. It depends on the data and problem. 

We can reduce the number of characteristics using feature selection or dimension reduction techniques like a principal 

component analysis (PCA). After this pre-processing step, the data is prepared for the recognition of patterns during the use of 

algorithms such as classification, clustering, regression. These patterns are displayed to the user for support. Data mining is an 

iterative and interactive process. The output or feedback of any step of data mining according to the domain experts, could result 

in an iterative refinement of all the sub-tasks. 
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Fig. 1: Data Mining Process 

Data mining is a multi-disciplinary process, borrowing thoughts from machine learning and artificial intelligence, statistics, 

signal theory and image processing, mathematical optimization, pattern recognition. When data mining has been applied to 

advanced problem domains, this technology of mining has developed as well. For example, the  Internet and the World Wide 

Web  has resulted tasks such as clustering, text documents, multi-media searches, or mining a users web surfing patterns to 

predict what page, they are likely to visit after that or to intention the publicity on the web page. This feature has added concept 

of natural language processing and privacy issues to the technological combine that comprises data mining 

Data mining techniques applied for the analysis of data in a number of fields like remote sensing, bio-informatics, medical 

diagnosis, astronomy, web mining, text mining, customer relationship management system, and market-basket analysis. Main 

focus of the data mining process tends to be on the pattern recognition algorithms. Data pre-processing steps are more significant 

in the success of the data-mining end (Langley and Simon, 1995; Burl et al., 1998). Unsuccessfully, the pre-processing steps 

often depend on the particular area and problem domain. As a result, given in the space limitations of this process any discussion 

about the role of optimization algorithms in data pre-processing is likely to be limited scope.  We will discuss aspects of the 

optimization   are generally appropriate to several problem domains. 

III.  OPTIMIZATION ALGORITHM OVERVIEW 

Optimization process discovers an alternative with most cost effective or main feasible performance under the given constraint, 

maximizing desired ones. In comparison, maximization means to try attain the largest or maximum result or outcome without 

regard to cost. Optimization is restricted by the lack of complete information, and the lack of time to evaluate what information 

is available, by using the optimization process optimum is achieved. The optimum may be that of an individual institution or an 

objective function that models a similar entity. Optimization process is applied to the factors that define the optimum will vary 

with the situation. Some optimized examples are cost, raw materials used, time required. Optimization may be performed for 

obtaining local and global optima. There are several   majors’ types of optimization algorithms play an important role in 

individual fields. 

 Classification of Optimization Algorithm 

 Classical optimization techniques 

 Numerical optimization 

 Advanced optimization 

 Simulated annealing 

 Genetic algorithm 

 Ant colony optimization 

 Teacher learning based optimization 

 Classical Optimization Techniques   

Classical optimization techniques are useful in finding optimal solution or unconstrained maxima or minima of continuous and 

differentiable function. Classical optimization has limited scope in practical application some of them involve objective function, 

which is not continuous or differentiable. 

Three main types of function issues are managed by the classical optimization techniques. 

 Single variable function  

 Multivariable function 

 Multivariable with both equality or inequality. 

 Numerical Optimization 

 Numerical optimization techniques in various fields 

 Linear Programming -is studies the case in which the objective function is linear. The set A is specified using only linear 

equalities and linear inequalities. 
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 Integer Programming – studies linear programming in which some or all variables are a constraint take on integer. 

 Stochastic programming- is studies the cases in which some of the constrain are depended on random variables. 

 Combinatorial programming- is concerned with the problem where the set of feasible solution is discrete. 

 Dynamic programming- is studies the case in which the optimization strategy is based on the concept of splitting the 

problem into sub-problem. 

 Advanced Optimization 

Advanced optimization discusses in various fields 

 Hill Climbing- hill climbing is a graph search algorithm where the present path is extended with a successor node is closer 

to the solution than the end of the ongoing path. Hill climbing is widely used in artificial intelligence fields for reaching 

from a goal state to starting node, Choice of starting node from the given varied algorithm. 

 Simulated Annealing  

 Simulated Annealing: Simulated annealing is the name and inspiration come from the process of annealing in a metallurgy 

techniques involve heating or cooling of the material to increase the size of the crystals and reduce their effects. In 

simulated annealing method, each point of search space is compared to state of some physical system and the function to 

minimize is interpreted as the internal energy of the system in that state. The goal is to bring the system in the arbitrary 

initial state with the minimum possible energy. 

 Genetic Algorithm 

 Genetic algorithm is a local search technique to find approximate solution to the problem and search optimization. Genetic 

algorithm is a particular class of the evolutionary algorithm that use techniques inspired by evolutionary biology mutation 

crossover, inheritance, selection. Genetic algorithm is mostly implemented as a computer simulation, in which a 

population of an abstract representation of candidate solutions to an optimization problem evolves towards better 

solutions. In each generation the fitness of whole population is evaluated by numerous individuals are stochastically 

selected from the present population and modified to form a new population. 

 Ant Colony Optimization  

 ACO is a technique that is inspired by the behaviour of the ants as common insect that work together to achieve a 

common goal using wisdom of the crowd. Ants (initially) wander randomly and upon finding a food return to their colony 

while laying down pheromone trails. If other ants find such  a path they are likely not to preserve traveling at random, but 

instead follow the trail laid by prior ants, returning and reinforcing if it they eventually find food. Overtime, however, the 

pheromone trail starts to evaporate thus reducing its attractive strength .The longer times it takes ants to travel down the 

path and back again, the more time pheromone have to evaporates. 

 Teacher Learning-Based Optimization 

 TLBO is finding a large number of applications in different fields of engineering and science, major application found in 

electrical, mechanical, civil electronics, thermal, biotechnology. TLBO used to solve constraint and unconstraint problem. 

IV. APPLICATION OF OPTIMIZATION ALGORITHM 

Industrial application- in the industries Separating a product into all its parts for a given purpose .Performing a disassembly is an 

optimized way of separating properties of the product are set by the disassembly system in this process genetic algorithm are 

applying .A genetic algorithm that evaluates and generates disassembly system. 

 Network Security:  

In system security intrusion detection system is an inseparable part of a computer network to monitor the events and attacks. In 

this, system proposed a concept of multiple criteria linear programming was a classification method. Particle swarm optimization 

is a robust and simple classifier method used in IDS and KDD cup is used to detect the false alarm rate, detection rate and 

running time using the optimization algorithm. 

 Computer Vision and Image Processing: 

Relaxation regularization are used in various fields and problems of computer vision. The application of optimization to shape 

description and that is a particularly important problem in the field is described, genetic algorithm as a method of optimization.  

 Transition Probabilities for Radio System: 

In this application area particle swarm optimization Is applied to estimation of channel state probabilities used in wireless 

communication. 

 Nature Inspired Field: 

The nature inspired algorithm are based on biological system, swarm intelligence physical and chemical system these algorithms 

are called swarm intelligence based on physics based and chemistry based, depending on the source of  inspiration. 
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V. REVIEW OF LITERATURE 

Dr. R.Venkata Rao- discussed about the difficulty in the selection of algorithm specific control parameter increases with 

modification and hybridization. Improper accommodate of algorithm specific parameters either increases the computational 

effort considering this algorithm Teacher learning- based optimization algorithm introduced which not require any algorithm of 

specific parameter control. 

Seyed Mojtaba Hosseini Bamakan et al- discuss about the intrusion- detection system is inseparable part of each computer 

network to monitor the events and attack. In this, paper presents a new method based on multiple criteria learning programming. 

particle swarm optimization to enhance the accuracy of the attacks detection. KDD CUP data set is used to evaluate the 

performance proposed method. 

Ahmet AKBULUT, Tugrul ADIGUZEL, Asim Egemen YILMAZ – discuss about the Particle swarm optimization is applied 

for estimation of  transition probabilities of channel state, where the channel state probabilities are constant but in this paper 

these values realistically considered time varying parameters known to a secondary users to cognitive radio. 

Iztok Fister Jr., Xin-She Yang et al – discuss about the swarm intelligence and bio inspired algorithm are depended on the 

source of inspiration they are not all are effective. Some algorithms are proved to very efficient to solving real world’s problem 

in this paper comprehensive of these algorithms. 

Vivek D. Pinto, William M. Pottenger, Bethlehem-  The rapid developed made in the application of  optimization techniques 

into industrial process has been driven primarily by the increase in global competition and environmental regulations that 

enforcement companies  to make optimum use of their resources. The US Air force has been coming under severe pressure to 

reduce expenditure in the form of reduction in budgetary allocations. 

VI. CONCLUSION 

The fast progress create in the optimization techniques application to industrial procedures has been driven mainly through the 

growth in environmental regulations and global competitiveness that force companies to create optimum use of resources. This 

paper has attempted to give an overview of the various popularly used optimization techniques. This knowledge will be help in 

choosing one of the techniques to optimize a simulation model of the operations. The paper has briefly enumerated the 

weaknesses and strengths of all method and elaborated in some detail the techniques themselves. 
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