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CHAPTER 2 

LITERATURE SURVEY 

2.1 INTRODUCTION 

This chapter presents high dimensionality and imbalance in medical datasets 

which are the key problems. Traditional classifiers classifies only some of the disease 

prediction characteristics with low true negative rates and high error rates. Filtering 

techniques choose the subset of features in a pre-processing phase from the selected 

classifier. Wrapper techniques use a black box for a single learner to evaluate the 

function subsets on the basis of their predictive effectiveness. The embedded techniques 

select the features in the integrated phase and are generally particular for one individual 

instances. PSO and neural action provide a possible optimization solution [3]. Each 

particle accelerates toward the most beneficial compromise state during each iteration. 

The algorithm scales poorly when determining the optimized solution to the problem. 

Goals in multi-objective poison process (MOPP) is designed to be dynamic and have 

connectivity. The MOPP approach is well-suited to determine all existing problems to 

improve anomaly relationship. One of the heuristically approach of optimization for 

action extraction is like colony and particle swarm optimization. PSO retains particles 

and transfers them into the search area. Both the ACO and PSO algorithms use one-

classification rules sequence of covering patterns. The construction in machine learning 

models was an active research topic. The main learning machine models to learn group 

classifiers in high-dimensional datasets are boosting, bagging or stacking. The poor 

graders are learned from the training data in this method. In order to evaluate the 

missing values of attributes, they have developed a new bicluster Bayesian main 

element analysis method. A popular approach to missing value estimation attribute is 

Bavaria's principal component analysis [4]. In order to achieve optimum parameters, an 

automatic training mechanism is introduced. Further work can be undertaken in future 

in order to significantly reduce the normalized root-mean-square error. 

 

2.2 ANOMALY DETECTION MODELS IN DIFFERENT APPLICATIONS  

The intelligent anomaly detection analysis system has introduced using main 

components and distribution algorithm estimations in the paper [5]. The primary step 

is to generate random values from a normal distribution with a mean of zero and a small 
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standard deviation, after summing the entire data. As datasets increase in size and 

dimension, current models will require much more computation in order to fit them. [6] 

presented a feature selection approach with high dimensional clustering. Feature 

selection is effective in reducing the difficulties of data dimensionality. All ordinary 

feature selection procedures are useless because they are impractical for handling huge 

data sets. This research paper emphasizes on an advanced technique in order to 

overcome dimensionality issues. Here, the clustering approach is merged with 

correlation technique to generate proper feature subset. Initially, each and every 

irrelevant feature is discarded with the help of k-mean clustering scheme. After that, all 

non-redundant features are chosen with the help of correlation measure from every 

individual cluster. [8] Implemented an advanced methodology for feature selection and 

classification of microarray data. They examined the Pareto based features approach. 

Due to the high dimensionality of neural network search space, this problem is 

becoming increasingly difficult to solve. In this way only important genes are required 

to be retrieved to eliminate genetic disorders [9]. Hence, the process of dimension 

reduction plays vital role during the process of classification.  Almost all of the ranking 

schemes are implemented during the process of feature selection. Various kinds of 

ranking schemes are responsible for allocating different ranks to a particular gene [10]. 

Selection process will vary greatly depending on the ranking scheme used. In this way, 

classification rate can be lowered considerably. In order to resolve this issue, both 

subjective and objective measures are used in this research paper. This two rank 

approach has the responsibility to produce a number of features. Kumar et.al. Proposed 

a recursive memetic model for genome selection in microarray data [11]. Feature 

selection has a major impact in the field of biomedical diagnosis process. It is aimed at 

selecting a subsample of genes that can be used to make a prediction of malignant 

diseases. Also this technique would be helpful to identify the type of cancer especially 

the complicated cancer diagnosis. Researchers tried to obtain better data classification 

accuracy with few amounts of features extracted. They presented an efficient and 

effective memetic algorithm for swarming entities. This is a revolutionary algorithm 

that is more effective as compared to traditional algorithm. This genetic algorithm is 

way better than [7] genetic algorithm. Dimension reduction is considered as an 

important step during the process of machine learning and data mining. It has wide 

range of applications in the field of medicines, bioinformatics genetics. In this piece of 
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research work, they have presented a new two-step local dimension reduction technique 

which has the responsibility to classify microarray data. 

 

2.3 TRADITIONAL STATISTICAL RANKING MODELS FOR 

CLASSIFICATION PROBLEM 

These traditional datasets are small in size and large in scope. In this method, if 

there are missing values, these will be replaced by zero in the dataset. [13] used a hybrid 

system of feature selection and clustering to consider the high dimensional data. Feature 

selection is a valuable procedure that decreases the number of features. Feature 

selection will not be very effective in solving large data sets. This paper used a 

sophisticated technique to handle dimensionality problems. An unsupervised approach 

is combined with a regression analysis in order to detect important associations. Each 

and every irrelevant feature of the feature space is pruned from the data. All important 

features are chosen as they are highly correlated with other features. [14] a unique two-

phase procedure for the feature selection and classification of microarrays. A Pareto 

based approach has been evaluated. This will increase the number of genes that will be 

searched. Although all genes are not necessary, only necessary genes are needed to be 

used in genetic engineering. This is because of the essential role that dimension 

reduction plays in the process of classification. The ranking schemes are employed 

during feature selection in classifiers. Ranking and evaluating genes occur in order to 

give them different ranks and categories. The selection process depends on whether the 

ranking scheme is appropriate for the task at question. As such, the determination 

accuracy can be greatly diminished. In order to resolve the aforementioned issue, a bi-

pronged approach utilized in this dissertation is presented. The approach is essentially 

two-rank based which has the responsibility to produce numbers of features. They 

proposed a recursive memetic approach to utilize the power of microarray data to 

improve gene selection [15]. Feature selection is important for biomedical diagnosis 

and other medical processes. The paper seeks to choose certain genes that could be used 

to implement an appropriate classification system for accurately predicting cancer. This 

analytical method is efficient enough to detect the cancer type with great accuracy. The 

researchers sought improved classification accuracy as well as the ability to extract few 

features of the data. The recursive memetic algorithm is an effective, efficient and very 

cost efficient algorithm designed to select genes. This approach is a modified version 

of meme-based machine learning that performs better than the traditional machine 



11 
 

learning algorithm. This algorithm is an improvement over previous genetic algorithm. 

Reduction of dimensionality is considered as an important step in machine learning and 

a useful tool in data analysis. The field of medicine has numerous applications for the 

expression. In this working paper, they have presented a new two-step global dimension 

reduction technique ensuring classification accuracy. By using microarray data, we can 

find expressed genes that are differentially expressed. An artificial neural network, 

optimized genetically, is proposed as the most likely predictive model. This model 

judges’ candidates for genetic testing. The research paper proposed a plan to diagnose 

and determine prognosis. This technique can be used in cases where a high number of 

biomarkers is required for identification and characterization. 

 

2.4 ISSUES OF TRADITIONAL STATISTICAL MODELS ON MEDICAL 

DATABASES 

Traditional approaches do not adequately detect computational variants across 

high-dimensional datasets. Since it is difficult to process all cancer patterns, a system 

for cancer classification must also consider other cancer patterns. In an attempt to 

resolve these criticism, different machine learning methods are mentioned/introduced. 

Machine learning algorithms that are usually used to identify the most important 

features. They have carefully examined various existing methods in order to select the 

most pertinent features from the microarray data. They have integrated multiple 

classifiers at the time of classification to ensure the best decision. Therefore, the overall 

computational cost also increases significantly. Noise is unwanted during the 

classification process. As a result, selection of essential cancer patches is highly 

recommended during the classification process. All cancer selecting techniques utilize 

either a filter or wrapper scheme, or both. Filtering approaches have to assess the 

goodness of each individual feature. In order to rank all cancers, relationships between 

each individual cancer with respect to its specific class label are considered. Univariate 

scoring metrics heavily influence the overall ranking criteria. As the size of the feature 

space increases, there is a predefined number of features for classification. When trying 

to learn a classification model with very many features, big issues may arise such as 

performance and scalability [16]. 
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2.5 TRADITIONAL FEATURE SELECTION BASED CLASSIFICATION 

PROBLEMS ON MEDICAL AND KDD DATABASES 

Many researchers have been using statistical and mining tools to help doctors 

detect heart disease. Only by mining algorithms can you achieve better in heart disease 

analysis. Many researchers have been studying various types of algorithms to improve 

heart disease prediction. No proper treatments for patients suffering from heart disease 

was given. To overcome the disadvantages, it has been identified that there is a gap 

between identifying the disease and the necessary treatments. This technique will 

attempt to analyze whether true performance is supported by the treatment dataset as 

well as to discover any heart-related disease. Classification techniques are used by 

researchers to diagnose heart-related diseases because of the increase in population 

deaths and the availability of large quantity of patient information. Information mining 

tools help us extract relevant information from large data sets in a quick and effective 

manner. In data mining, there are many techniques, classification is used in many 

databases mining the knowledge rules. Decision trees are mostly used for classifying 

because they are simple to understand. Although there are many mining algorithms 

available for classification such as artificial neural network, bayes classifiers, and 

nearest neighbor rule, among machine learning algorithms, decision tree mining is 

simple and efficient. C4.5 is the ID3 algorithm's natural extension and simply responds 

to a discrimination issue and can be presented to non-specialist listeners quickly enough 

without comprehension problems. It is proven and confirmed that definite C4.5 [19] is 

the most powerful and preferred method in machine learning. A new sample selection 

algorithm can help reduce the amount of time required to develop and to refine 

classifiers. This is because the decision trees aims at finding solutions for the problem 

which best fit the reality. The best training set is identified in an iterative process. This 

product is extremely accurate as well as has great details. The best selection is based on 

the similarity of materials or materials used. The proposed method has better 

performance in accuracy and time compared to the competitive method C4.5. This 

decision tree works properly on large samples and involves the initial training set. For 

this reason, the data rate can be underestimated. Entropy shortens the way it calculates 

entropy in the convex case. The number of training samples is not determined by the 

selection of the sample, so there is room for additional research in the future. 

Classification tree's application in discrete and continuous attributes is known as C4.5. 

It is based on ratios between the amount of information obtained from given sample 
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and the additional information derived from the sample. One drawback of C4.5 is its 

low informational entropy or diversity. To overcome the shortcomings of contemporary 

C4.5 approach, modified C4.5 is used. This new system can handle out-of-standard 

situations. The adjusted MC4.5 program yields better results. A hybrid model may be 

used to represent ordinal and multidimensional datasets. 

 

2.6 ENSEMBLE FEATURE SELECTION MODELS ON CREDIT CARD 

DATABASES 

Extreme classification is an extension of the traditional data classification neural 

network model [22]. It divides the entire issue into several sub problems and fuses them 

to find an optimal solution. Training data samples are mapped to output layer by the 

hidden layer parameters. In the traditional SLFN approach, parameter adjustments are 

iterative and result from some problems. In the SLFN approach. The suggested extreme 

classification approach overcomes these problems [23]. The ELM approach therefore 

achieves better performance generalization and good learning speed. Most traditional 

SLFN training models are compared to the non-parametric models in comparison. This 

approach works slowly, since parameters must be iteratively tuned. In addition, these 

models require high calculation memory and increase mapping time overall. As an 

extreme classification [24], an extended and slightly altered version of traditional SLFN 

methods has been developed on credit card databases. This method is used to improve 

conventional SLFNs performance and efficiency. In addition, most NN learning 

schemes manually tune control (e.g. learning rate, learning times etc.) and local 

minimums. Manual tuning is done. However, extreme classification is applied 

automatically and manual iterative tuning is not necessary.  

 

2.7 TRADITIONAL DECISION TREE MODELS ON HIGH DIMENSIONAL 

DATABASES 

The ID3 algorithm is commonly used for the decision tree induction procedure 

and the successor of Quinlan's C4.5 algorithm [25]. The leaves of the tree are the data 

class labels. The decision-tabling technique involves two phases: building of trees and 

cutting of trees. The CART (Classification and Regression Trees) method helped decide 

the best partitions and it decided the best split points. Linear dividing criteria are used 

in the analysis of regression models. They used rough sets methods for evaluating 

suspected complications from appendicitis. Machine learning is a type of artificial 
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intelligence technology without direction. Machine learning has allowed us to 

recognize practical speech, self-driven cars, efficient web research, and improve 

perception of humans enormously. This is so regular and persistent that it may be 

implemented a couple of times per day. Most of the researchers believe that this is the 

best way to develop artificial intelligence. 

The medical field is considered one of the most information-intensive domains 

in which clinical-related data and knowledge are regularly developed. An example of 

such a complex system is the development of an integrated healthcare system model 

[29]. Healthcare information systems collect and segregate patients ' clinical history, 

including attributes, patient demographic data, critical functionalities, test inferences, 

and unstructured data such as audio and video records. For the medical field and for 

patients, proper analysis of such information is vital. Intelligent analysis of such 

aggregated data such as rapid diagnosis of disease, optimum treatment selection for 

patients, duration of patient treatment and its outcomes, complex risk determination and 

other optimization of the use of medical resources can perform various tasks. Complete 

computerization of disease diagnosis and treatment in recent decades allows rapid and 

effective aggregation [26-29]. A health-care disease dataset may contain numerous 

attributes, and many of these attributes may not contribute to an algorithm's 

classification accuracy during diagnosis. In addition, due to the presence of such foreign 

attributes that affect the accuracy of the disease prediction, there is a considerable 

calculation time consuming. Therefore, attribute selection is an optimizing agent where 

a subset of attributes is selected to filter and remove less relevant and noisy attributes 

for more precise and effective data representation. There are numerous possible 

solutions in the search space during problem solving. The aim is to choose a solution 

that optimizes the processing and produces the best possible output. Problems with 

optimization are those types of problems that are used to determine the best solution 

among all possible solutions. 
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2.8 TRADITIONAL HETEROGENEOUS STATISTICAL DATA ANOMALY 

PREDICTION MODELS 

Optimization issues can be categorised into two types, depending on the 

attribute types. These issues may be referred to as combinatorial issues when 

considering discrete valued attributes. If continuous attributes are taken into account, 

they are referred to as constrained or multimodal problems. By using this reduced 

attribute subset on a classifier to detect the presence of disease, the classification 

performance of disease diagnosis is improved. 

Graph model is denoted by a graph (u,v,e), where (u,v) is the set of vertices, and 

e is the edge set. Each vertex in the graph represents a random variable and the edges 

or links represent prior relationships among the random variables. One of chain 

graphical model has both directed and undirected edges. A graphically model is used 

to represent the joint distribution of observable variables. The probability can be 

computed using equations [31] as shown in Figure 2.1. Graphical models are of two 

types directed acyclic graphs or undirected graph. There has been a major improvement 

in the way medical data is collected since this model was introduced. 

                                   

Figure 2.1: Directed Graphical Model 

 

3 3 1 2( X ) Prob(x / x ,x )   --- (2.1) 

4 4 2( X ) Prob(x / x )  , 5 5 3 4( X ) Prob(x / x ,x )   --- (2.2) 

1 2 3 4 1 2 5 3 4Prob(x) Prob(x ,x ).Prob( x ,x / x ,x ).Prob( x / x ,x )--- (2.3) 

There are several Hidden Markov Models for disease prediction. The MRF 

incorporates spatial relationships between the nodes of the graph. Conditional Random 

Field model improves this model, because it has undirected graph as input and output. 

There are other approaches which include: writing words, drawing spiral, circles. White 

X X

X X

X
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matter hyper-intensities normally require expert raters to do manual 

segmentation/classification on Fluid-attenuated Magnetic Resonance cancer. It is 

difficult to perform consistent and accurate segmentation of white matter hyper 

intensities for a couple of reasons. Their patterns and texture are heterogeneous, and the 

borders between the intensities are not clear. The main problem to determine the border 

between the non-WMH and WMH tissue make it better to use the intra-rater and inter-

rater agreements. Detection of WMHs uses various MRI contrasts such as FLAIR 

which shows the hyper-intensity of WMHs, proton density, T2-w, and T1-w which is 

mostly useful for co-registration.  

Morra, et.al, proposed a new gene identification approach for prediction and 

detection of Alzheimer’s and Parkinson diseases [33]. Complete research on AD-related 

genes (ADGs) is not completed till now. The National Center for Biotechnology 

Information provides an AD dataset of 22283 genes. In between the above huge numbers 

of genes, 71 genes are known as AD-related genes. But there also exist some other genes 

among those 22212 genes those are not included under the category of AD-related genes 

till date. The major objective of this research work is to detect all those extra AD-related 

genes through implementing an efficient machine learning approach. In order to enhance 

the overall accuracy of AD-related genes, a new gene detection approach is introduced 

which uses multiple classifier integration technique [34].The cancer classification was 

done with the neural networks in a proposal in [35]. They permitted several sub-sets of 

important genes in their research. They had three stages of their algorithm before output 

was produced. First, the important gene subset was selected. Then, the neural networks 

were the base classier used. They were produced using the Bayesian methodology after 

the results were obtained. During gene selection for each class, a gene vector is applied. 

The similitude measurement is used for class selection. This allows for the selection of 

a significant subset of genes. Sub-sets of major genes based on the highest similarities 

are constructed. The baseline results are calculated and the final results are obtained by 

applying the probability. The originality of this approach is intact because it has few 

empirical consequences. However, these types of classification are used for collecting 

information from a single field. To overcome these concerns, a multi-center 

classification uses deep learning. The distribution of the topic is also heterogeneous. 

Likewise, the Gaussian shape and the weighted logistic c-classifier will also depend on 

another approach. The sample weighting increases credibility to the sample. Compared 

to appearance criteria, the Gaussian texture has an algorithm. The weighting technique 
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used can differentiate between scans from various fields. The results of traditional 

classification approaches can certainly be enhanced by this technique. The maintenance 

of biological databases was discussed in [36]. They presented a framework for the 

extraction of textual biomedical information that has incorporated a module for data 

mining. The law created patterns for the discovery of biomedical objects that are taken 

from the manually labeled text set. The complexity of the tasks showed the results, so 

strategies for automatic text mining are very useful. The data mining system allowed the 

researchers to understand the necessary and significant patterns between biomedical 

entities that may show some semantic relationships, such as the DNA association that is 

a gene-liable alteration. They proposed an extended framework that integrates the 

system that can perform automatically for the classification of text. They explained that 

the Decision Tree is one type of technique used most extensively and practically for 

initial suggestion in the decision-making process of data mining and the discipline of 

learning mechanisms. But because of inappropriate, unreliable or indefinite data, several 

algorithms for decision tree learning are degraded in their output performance. 

Sometimes interdependent data relationships are taken into account, while some 

algorithms handle witch's attributes with distinct values in a limited way. Therefore, 

feature selections and continuous feature discretization have become major issues in data 

mining. If such a learning algorithm deals with many instances simultaneously, it is 

desirable to pre-process information well in advance of the process of the learning 

algorithm, so that the information lost can be reduced and the accuracy of the 

classification can be improved accordingly [37]. 

 

2.9 TRADITIONAL PATTERN MINING APPROACHES  

In statistical calculations, pattern recognition, machine learning processes and 

data mining, selection of features and discretization of continuous features helps. 

Usually, the selection of features can significantly reduce computing costs, reduce 

complexity and uncertainty. Continuous feature discretization also decreases the 

precise dimensions of the feature and results increase the process accuracy and 

efficiency. Unlike traditional data mining methods, these applications work differently. 

The target functions are more complex here, which are difficult to manage and perhaps 

the user's opinion is also included. In such cases, medical data mining records were not 

processed by classical reasoning algorithms, although they were normally used in many 

data mining applications because information from small and incomplete data samples 
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could not be found. To extract meaningful data from biological data, an external rule-

base is used. They used a flexible, data mining-promising approach called swarm 

intelligence. Another tool called Particle Swarm Optimization (PSO) is also an 

appropriate method for data mining based on the qualitative rule-base and provides 

consistent previous observations. Using a data base of large groups of progressive part 

epilepsy patients, they described a complex clinical problem and found the candidates 

who need surgery. Because they used different limitations in decision-making practice, 

traditional data mining methods did not help to track the problem. They therefore 

proposed a new method that uses the knowledge of a specific field and can identify the 

valuable information required. This approach is used by experts to relate to the process 

of data mining by manually manipulating and generating rules. The primary objective 

to extract knowledge from a database is a rule-based mining algorithm. The algorithm 

shall detect patterns which occur simultaneously and shall meet the minimum threshold 

value of the support. All patterns that exceed the minimum support limit are considered 

to be of interest in nature. The lowest level of support must, i.e., be as high as 80%. The 

high minimum amount of support reduces the number of detected rules. This technique 

detects frequent patterns above the minimum support threshold. Therefore, all the rare 

patterns that could be interesting are totally ignored. Such rare patterns cannot be 

detected easily regardless of their importance (for example intrusion detection). The 

efficient of the sensing mechanism depends entirely on infrequent or rare patterns 

within a basic intrusion detection system. In order to find interesting and uncommon 

rules, an additional measure is also necessary in addition to the minimum support 

threshold. The algorithm is able to implement this new measure: - 

1. Identification of uncommon and interesting rules. 

2. Assess strength of interest. 

3. Detecting out of a database common and uncommon interesting rules. 

In order to lower the threshold value, including rare patterns, algorithms are 

created. In order to decrease mining patterns, a new approach [38] is developed. This 

technique has a major disadvantage i.e. that the algorithm considers users to be able to 

accurately indicate the threshold value. The mining algorithm of association rules can 

generate a large number of unwanted rules such as sound. [39] Introduced new related 

analysis-based association mining technique. Chi-square is used to evaluate the 

correlation, resulting in inaccurate results. An approach is presented in order to detect 

independent rules under the minimum support threshold. The extraction from a graph 
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of maximum completeness is considered a problem with NP-Hard. Many investigations 

are proposed to obtain maximum complete diagrams from a specific database. 

1. Joinless Algorithm for the mine of co-locations of cyclones is regarded as the most 

effective and accurate algorithm. The efficiency of every individual algorithm 

component is initially thoroughly analyzed. Experimental assessment is performed with 

synthetic datasets. For more accurate results, this phase is repeated ten times. The 

average percentage of required completion time is recorded for each individual step. In 

addition, two phases have a significant influence on the overall processing time. The 

following are two steps: - star instance production and filtering of cliques. The first step 

plays a significant role in producing star neighbors and is only carried out once. Here, 

an air sweeping technique to produce star neighboring cities is implemented and it also 

requires sorted input data. The next step is the application of anomaly to obtain 

candidate co-locations. Compared with traditional association mining, the resulting 

cyclone characteristics are small in number. Each step therefore has an individual 

impact on the overall processing time. Step 4,6 again requires a much less time to run 

[40]. 

2. Another algorithm used here to conduct experimental validation is iCPI-tree. The 

performance of each step is emphasized here. The candidate's production stage is most 

long and time-consuming in this approach. Just like a united approach, the initial step 

is only carried out once. Then the neighbors of the star are built and sorted. The next 

step is the conversion to a tree of these star neighbors. The iCPI-tree technique uses this 

step most of the time. The effect of limited memory on the overall system performance 

is shown in another phase of experimental analysis [41]. 

 

2.10 TRADITIONAL META HEURISTIC FEATURE SELECTION BASED 

CLASSIFICATION MODELS 

The traditional class imbalance approach is used to solve the problem. A number 

of advanced methods are developed to achieve increased precision in standard 

classification approaches to solve the class-imbalanced problem. The cost-sensitive 

method of learning generally includes a cost matrix for all error or case categories. It 

aims mainly to facilitate learning from imbalanced data sets. In the process of sampling 

the minority class, this mechanism has an equivalent effect. It can end by overfitting 

training with specific rules or regulations. ANN is a characterized statistical learning 

algorithm, based on the Neural Network. The neural network is a neuronal network to 
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detect cases when activated. Approximation and feature assessment can be performed 

by looking for network sizes that take inputs. The interconnected neurons of ANNs may 

also, besides pattern recognition, be defined as input/output measurement in line with 

the machinery learnings (pattern recognition). K- The nearest neighbor (KNN) is an 

instance-based classification system to support kernel learning in anomaly repositories. 

The kernel design classification function KNN optimizes the anomaly pattern removal 

function [41]. 

Before classification classes are applied, the dataset which is totally skewed 

towards the majority class is required in the preprocess. In some cases, along with the 

cases of anomaly, minority classes can be detected. The minority class anomaly is much 

higher than the majority group. In the case of majority classes, most classification 

models therefore provide a high level of precision, whereas the minority type is less 

accurate. A new technique is known as the stratification resampling technique to 

manage the imbalance (SMOTE). The SMOTE approach that is fundamentally 

responsible for the over-sampling of examples of minority classes is highlighted here. 

It takes into account the synthetic minority class patterns and discards duplication of 

the previous classes [42]. In this study, there is partial fulfilment of multi-objective 

objectives. The model could only be practiced at one phase. The search phase has the 

responsibility to identify the target, and it has to cover every corner of the region. In the 

response phase, the task context is transmitted throughout the surrounding environment 

for the next time the task is performed. When search time is reduced, then media 

coverage speeds up. However, this may cause an issue as you may have to provide 

feedback in case something goes wrong. 
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Figure 2.2: PSO Swarm size=50; iterations =5 

 

 

Figure 2.3: PSO Swarm size=50; iterations=100 

 

 

Figure 2.4: Swarm size =50; iterations 500 
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Figure 2.5: Swarm size; 1000 iteration 100 

 

 

Figure 2.6: Swarm size: 1000 iteration 1000 

 

 

 

 

 



23 
 

Traditional optimization techniques have the following characteristics: 

1. As it is frequently used in situations that can be modified, e.g. information technology 

mission. Event identification and assignment of tasks are the responsibilities of 

biomedical databases. 

2. No exclusive constraint on no connectivity of any node is placed. 

3. To get the coverage and the needs of the application running, tuning the technologies 

correctly should be done. 

4. A performance evaluation is carried out and the results are compared to two different 

models and prototypes (Inform-First and Connect-First). 

 

 

2.11 BOOSTING CLASSIFICATION MODELS FOR HIGH DIMENSIONAL 

DATABASES 

Y. X, fan. Et al. found the issue of class imbalances in medical classifications 

and proposed incremental SVM as a solution [43]. They also used bootstrapping for 

defining possible candidate help vectors for future iterations. Using all samples 

available at a given incremental level, the resulting sensitivity and specificity were 

nearly equal to SVM. However, sometimes has an imbalanced class distribution. There 

is insufficient real-time medical data for the number of cases available for training and 

testing by a classifier. The expense involved in data collection, rare occurrence of a 

disease state and privacy problems are the reasons for insufficient data. Medical data 

analysis and classification of diseases is a growing area of research that applies machine 

learning to disease diagnosis and disease state modelling. Recognition of patterns is an 

approach to machine learning that helps to study repeating patterns that can be 

identified in chronic diseases. 

Based on the test with new techniques such as Gaussian, a mixture of Gaussian, 

naive and support vector data description by biomedical data sets, an approach is 

designed for One-Class Classification (OCC). There was no need for continuous data 

on the capacity of the process through data sets. When there is a benchmark data set for 

a one-class classification, the estimate includes multiple classes for all data sets. Each 

class is taken as a target class and newly classified units are taken from the units in 

other classes. They conceived problems of class imbalance in medical data sets. For the 

prediction model, a balanced data set is essential. Class labels fail to balance medical 

data sets. The classification methods, while the data set is imbalanced, run on minority 
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class examples. It is also used to increase the accuracy of all classes without a relative 

distribution. The methods of over-sampling and under-sampling are used. To identify 

right hyperplane, they explained the linear combinational model. It identifies a suitable 

hyperplane for the classification of the target classes. It is necessary to select the 

hyperplane in such a way that it effectively classifies the target class. Hyperplane 

selection differs from one scenario to another. If three hyperplanes exist, the target 

classes are separated accurately by all three. The concept of distance margin is used in 

such a scenario. It allows for easier identification of a suitable hyperplane. Similarly, 

to get better results, the margin distance measures are adjusted according to scenarios. 

Some of the SVM classification techniques that operate from margin distance measures 

are the maximum margin classifier and the soft margin classifier. Through which it 

conducts an effective process of classification. The development of instruments that 

can investigate and deduce "big data" sets in a computerized and adaptive approach 

while providing precise and actionable medical evidence is an important feature of the 

precise determination of treatment. The purpose of this research was to introduce 

algorithms for heart disease identification and mortality risk forecasting, and to 

determine whether such models perform better than conventional analyses.  

Machine learning systems can produce precise categorization and prediction of 

diseases that outperform current models. Such a strategy can be used to be potentially 

more precise. Easily automated ways to identify the risk of conditions in patients. There 

are no good risk prediction techniques and some existing methods offer very poor 

performance. Future studies should aim at testing, automating and validating models in 

order to reduce the occurrence of undiagnosed diseases and the burden of hostile 

outcomes associated with delays in preventive interventions [44]. A recent study [45] 

involved a linear SVM classification based on deep learning. It replaces the soft-max 

layer with the linear combinational machine in deep networks. The margin-based loss 

is reduced by this approach as an alternative to cross-entropy loss. There is literature 

which substitutes the SVM for various layers of the deep network.  This work 

substitutes the second layer of the deep convolution network for the SVM. Human face 

recognition systems are the main application of this work.  
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The performance measures of the system are evaluated using the dataset of the 

Isfahan Healthy Heart Program (IHHP) and provide enhanced measurements of 

accuracy, sensitivity and specificity compared to the commonly adopted heart disease 

prediction classifiers. The most effective method of classification technique widely 

used across several domains is support vector machines. It also has several applications 

relating to the prediction and management processes of heart disease. Over high-

dimensional spaces, this method is very effective and works well with the precise 

margin of separation. It also works well with the higher number of dimensions than 

samples. In addition, this approach is computer-intensive and efficient in memory. 

Sometimes the performance measures degrade with the noisy and unclear data. The 

performance of many classification algorithms has been analyzed for projecting the 

presence or chance of heart disease. Through graphical representations, performances 

of classification methods were equated. It is found that in the baseline and curve, the 

ANN obtained a greater area. 

 The error rate of logistic regression is 0.22, the rate of artificial neural network 

error is 0.198, and the error rate of the decision tree is 0.21. It is found that by providing 

the minimum error rate and highest accuracy, the ANN is the greatest way to classify 

records. Among the probable indications and warnings, the primary benefit of NN is to 

define the association. The advantages of NN are its reliable decisions and the ability 

to handle huge datasets [46]. Powerful mining tools are needed to mine valuable 

information from the large amount of patient data. The major area of data mining tools 

with fruitful outcomes is disease diagnosis. In the last decade, heart disease has been 

the main reason for deaths around the world.  
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2.12 PARTITIONING BASED CLASSIFICATION MODELS FOR REAL-TIME 

DATABASES 

E. G. GiannopoulouAs well as Kossida S. (2008) presented the learning and 

then analysis of proteins on a large scale in this paper about Proteomics. It is also a 

powerful field method that utilizes substantial experimental expertise used for 

experiments [47].  This algorithm changes the set of operational rules. Each rule has an 

explanation that is based on the rule-base and the similar cases that are observed. A 

classifier called the support vector machine (SVM) and the data mining group are 

integrated here. The execution of rules is done together with new stored data. This 

knowledge is used by experts in the design of a drug and in clinical applications. The 

Proteomics method is of greater value. The analysis of biological model systems is 

complex and it is important to use data mining techniques for enormous data sizes 

obtained either through higher throughput of various expressive proteomics analysis or 

large-scale interactive protein experiments. This helps to discover valuable hidden 

information as a very strong and capable instrument. Through this knowledge, experts 

can reach biotic and biological conclusions to motivate them. In particular, with the 

help of new applications, research is growing very rapidly and has also improved. The 

focus of these applications is on detecting previously hidden protein functions and their 

relationships. Integration with the organizational systems of the scoring model is very 

critical. The use of credit scoring can sometimes threaten the credit appraisal staff. They 

refuse to substitute credit scoring systems for traditional processes. The use of credit 

scoring in many organizations is more expensive than the traditional assessment 

system. The lack of customer information also hampers the use of all characteristics in 

the use of a credit scoring model. This lack of information may result in the selection 

of customers with only information on all features. Many models for credit scoring are 

not standardized and are customized for a particular market. This may result in a 

customer credit facility being denied due to a change in job or location [48]. 

Overdependence on the model of credit scoring can have a dangerous result, 

particularly if the user does not understand the complexities of the model of credit 

scoring. In comparison with other forms of lending, small business lending or 

microfinance lending is very different. In the case of small business lending, the 

predictability of the future based on past information is not always true. Credit scoring 

may therefore not be practical. Credit scoring models, which are a serious disadvantage 

of a credit scoring system, ignore certain important factors that cannot be quantified or 



27 
 

evaluated. Digital data is what is required in a credit scoring process, not just data. This 

issue is critical, particularly in developing countries, where data has historically always 

been collected on paper and requires a lot of energy, cost and time to digitize the data. 

The outcome of the results is a serious problem that credit scoring poses. Most of them 

produce a dichotomous outcome that predicts the borrower as a possible defaulter or 

not. In fact, there are a number of other outcomes that could occur such as repayment 

delays, interest repayment defaults only, partial repayments, etc. that cannot be 

deciphered from the output [49]. The applicability of the models is the basis for one 

very broad classification of credit scoring models. Generic models are referred to as 

models that are developed by bureaus or institutions based on industry data applicable 

to all participants or subscribers. Custom models are models built for a particular group 

of borrowers, who have specific requirements or need a more in-depth subscription 

compared to other borrowers". It is possible to classify FICO (Credit scores like Fair 

Isaac Corporation), Vantage and CIBIL etc as generic models. Most of the infamous 

models specific to certain institutions or groups of customers, on the other hand, are 

classified as custom models. Although conceptually customized scores are better off in 

a customer's assessment, certain significant issues such as feasibility, development and 

implementation can hinder the implementation of customized models. The credit 

scoring story begins around the beginning of the 19th century, despite the history of 

credit dating back to 2000BC, and the real universal growth in credit scoring research 

activities was not until the end of the 20th century [50]. The literature available, 

therefore is limited. Although credit scoring has gained importance in recent years, it is 

not reflected in the amount of research, particularly in developing countries. The 

following section deals with the review of available research relating to the 

classification of credit scoring models, the comparison of credit scoring tools and the 

credit scoring assessment criteria. Credit scoring models were categorized as three 

types in one classification, namely heuristic models, statistical models and causal 

models. Heuristic models or expert models are based on the experience of experts, who 

are subjective in their understanding and decisions. We rely on practical and real hands 

on experience in dealing with difficult circumstances. For evaluations, these models do 

not undertake complex mathematical or statistical techniques. The category of heuristic 

models includes the classic rating questionnaire, qualitative systems, expert systems 

and qualitative systems. To define the problem, statistical models involve the 

formulations of hypotheses. Solvency status and parameters for creditworthiness are 
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defined. To examine the data, statistical instruments such as discriminate analysis, 

regression, artificial neural networks, etc. are used. The theories are checked and 

outcomes obtained. Finally, financial theories are linked by causal models to explain 

the behavior of borrowers when historical borrowers' data is unknown. These models 

do not study the customers' creditworthiness, but the borrowers' ability to keep the 

current credit in hand. Techniques used in these models include models for option 

pricing and models for simulating cash flow. In another classification, credit scoring 

models were classified based on the techniques used to build the models. Some of them 

are: models for expert scoring, statistical models and methods of Artificial Intelligence 

(AI). 

While complex and advanced techniques are used in statistical and AI models, most 

expert models do not use complex techniques. A lot of methods have been incorporated 

into statistical models over the years. Researchers, however, suggest that there is no 

single best credit scoring technique. A short description of the literature available on 

some of the popular methods used in credit scoring is as follows. Durand first used 

Discriminant Analysis as a scoring technique (1941). The method showed that it was a 

good predictor of defaults in payments. Over the years, Discriminant Analysis has been 

studied critically. In the field of finance, economics and business, examined the use of 

discriminant analysis. One of the significant observations he made was that there are 

usually multivariate variables that describe the members of the group. It's a big 

misconception here. Only when significant tests are to be carried out is the assumption 

of normality essential. Most of the credit data is not usually distributed and is not a 

critical restriction. Some authors have evaluated the use of the tool in credit scoring. 

Some of these are assumptions of linearity, inappropriateness of previous probabilities, 

mistakes in Classification, eetc[51]. Discriminant analysis, however, is the most 

common and widely used credit scoring technique. As one of the techniques for 

analyzing and granting credit,[52] included logistic regression. [53] used logistic 

regression as a numerical scoring system that applied rejection inference to logistic 

regression in the field of credit scoring for personal loans valued by [54]. In order to 

evaluate commercial loans, [55] used logistic regression. A 1996 study compared 

logistic regression with neural networks and found that although neural network models 

were good at classifying good and bad loans, the logistic regression model was better 

at accommodating other important aspects [56]. [57] provided a host of neural network 

applications for credit decisions and fraud detection. Developed a non-parametric credit 
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scoring model for the evaluation of credit scores to micro enterprises in India. Neural 

Networks have an advantage over other statistical models because they are useful when 

there is an unknown relationship between the dependent and independent variables. 

Credit scoring will bring more firms to the market and reduce the risk of credit for 

marginal businesses. For banks which are using credit scoring, the approval rate for 

small businesses tends to be higher than banks which do not use it. When credit score 

is highly dependable, banks would be willing to give a loan to the client on a non-

secured basis. The scoring system can enhance and give strength to the borrower, 

throughout his/her life. A study evaluating the effects of implementing a scoring model 

in the assessment of small businesses demonstrated that subscription costs lowered by 

at least 50 percent.  

  

2.13 HIGH DIMENSIONAL DISTANCE BASED CLASSIFICATION MODELS 

KNN classification, the first method takes into consideration the equal number 

of features of each dimensionality reduction method and for each dimension reduction 

method, the second method consideration is the minimum number of features needed 

to give maximum accuracy in classification. The concept of set-feature selection is 

extended. A mapping strategy is developed to fuse the information of each gene by the 

MF-GE system, which has enhanced sample classification accuracy. An effective gene 

selections algorithm (NMI), Correlation-based Selection Feature (CFS), and Particle 

Swarm Optimization (PSO) are proposed to be integrated into a set technique, and SVM 

with leave-one-out cross validation is used as a classification. Fix and Hodges, which 

is one of the simplest and most popular classification, was first introduced to the k-

nearest neighbor method (k-NNN). As a learner, the k-NN has a simple strategy. The 

k-NN classification has two phases, the first phase consists of the determination of the 

k-neighbors and the second phase of class definition using the neighbors. It maintains 

all training instances instead of generating an explicit model. This takes a test example 

feature in a vector form and finds the Euclidean distance from each example to the 

vector representation. The closest sample to the test sample is called the closest 

neighbor. As the trained sample is in some sense the most similar in terms of our trial 

samples, it makes sense to allocate its class marking to the test sample. The removal of 

such negligible features by selecting adequate and fewer information elements helps to 

overcome the 'dimensionality curse' problem and helps to make learning more efficient. 

Feature selection techniques do not alter, but simply select a subset, the original 
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representation of the variables. So, the original semantics of the variables are preserved. 

The methods of selection are described as filters, wrappers, embedded feature and 

hybrid methods based on the selection criteria. The filter methods are separate 

algorithms of categories [67]. They select the best feature subset only based on the 

distinctive data characteristics, such as distance, correlation, and consistency. They are 

using gene ranking statistical methods. Either uniform or multivariate filters are used. 

For each feature, univariate methods provide a value and multivariate measures take 

groups of functions or characteristic interaction into account. 

 Medical data collection is the aggregation of medical data into a variety of 

useful cluster sets with each cluster representing a certain context of medical data. The 

medical characteristics should be completely similar in the community and minimized 

within a cluster of medical data. Traditional approaches used classification systems that 

underemphasize the relations between data contexts. Medical data that are considered 

similar for analyses are clumped together. This manner of classifying can have a major 

impact on efficient retrieval of knowledge. Organizations can now use classification of 

medical data in a distributed setting. In the field of data processing and medical data 

classification, it has made many valuable contributions. This was done so as to 

overcome the limitations of existing medical classification techniques. 

 The methods of Classification can be divided into two major groups. They are 

generative and discriminatory methods (model-based) (similarity based). Extended 

models from peer medical databases are created using models based techniques, each 

model assigning a specific medical dataset by random. The similarity approach allows 

for the optimization of feature with pair wise health data similitudes with a view to 

maximizing the average cluster similarities within peer overlay clusters. 

 For categorization, Overlay peer will select clustered medical data. The class-

based semantic framework is historically used to organize a large number of node 

medical data into various groups. In these peer-to-peer networks, the principles of 

efficient knowledge search and collection methods are centralized problems. This is 

especially useful for P2P applications which frequently require medical data retrieval 

based on search and similarity. The complete semantic description and the correlation 

medical data are labelled with all medical data of the pair. The categorization of medical 

data is the way to produce a single description by restricting the length of medical data. 

In order to obtain meaningful trends, both the classification of medical data in the peer 

group and the categorization of medical data algorithms are used. Traditional 
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classification techniques pick a single description of the corresponding term or 

instances from their peer medical evidence. In the pair medicinal details, these 

techniques normally rank the sentence or instances according to their pre-defined 

features such as term frequency or inverse term frequency. Nearly all the conventional 

strategies for medical data categorization describe a medical data set as the word or 

phrase or phrase matrix in which each row denotes the phrase or phrase ID. The key 

problem is that the textual meaning information is overlooked and that each pair of 

medical details is independent of the sentence or case. Automated approaches to 

categorization of medical data can be split into two classes, i.e. supervised and 

unattended. 

 

 

 

 

 

  


