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Abstract 

Medical data classification is an important data 

mining issue that has been under discussion for a 

decade and has attracted a number of researchers 

around the world. The classification of health data for 

perfect opinion is a growing field of relevance and 

investigates the removal of records. The sorting 

techniques provide the pathologist with invaluable 

information for the diagnosis and treatment of 

diseases. The aim of this work was to develop a 

procedure for the analysis and processing of large 

amounts of medical data in order to help physicians 

make better decisions during the diagnosis process 

and to predict high risk patients for developing a 

specific disease. The proposed solution is a procedure 

that combines different techniques that have been 

used to pre-process, analyze and visualize patient 

record data in order to predict a high risk of 

developing a specific disease for the patient. The 

proposed model is compared with the traditional 

models and the results show that the proposed model 

is better than the existing model. 

Keywords: Medical Data Classification, Machine 

Learning Technique, Data Processing, Disease 

Identification 

1. Introduction 

 

The field of research that explores data mining 

technology to meet the needs of the healthcare 

industry has a variety of names, such as Healthcare 

Data Mining , Data Mining in Healthcare [4], 

Medical Data Mining[8] and Clinical Data 

Mining[2], depending on the emphasis on data types 

and applications. Generally, digitally stored health 

data, possibly collected from multiple information 

sources and in various forms, is called the Electronic 

Health Record (EHR). The EHR covers a wide range 

of information on an individual, such as, but not 

limited to, person demographics, observations, 

laboratory tests, diagnostic reports, treatments, 

therapies, prescriptions and allergies[6].  

There is an enormous amount of data generated in the 

field of medicine[1]. These data, if properly 

processed, may provide useful information. For 

example, a medical study could find a link between 

the successes of the medicine and the height of the 

patient. The reality may be that, if the data includes 

information on parameters such as height, body 

weight, eye color, shoe size and more, some 

connections may seem to be important only by 

chance. We can implement large-scale data systems 

that can analyze DNA in a matter of minutes. When 

these systems pass through vast amounts of medical 

data, they find patterns.  

Someday, these patterns could lead us to find cures 

for some of the deadliest diseases. Governments can 

now analyze data on drugs prescribed to patients by 

doctors in the public sector. This helps them gain a 

clear picture of the types of drugs that are prescribed, 

helping them to understand whether patients are 
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receiving the most up-to - date medicines. 

Knowledge discovery in databases ( KDD) is the 

process of automatically generating information 

formalized in a form that is "understandable" to 

humans. The KDD Process is depicted in Figure 1. 

 

Fig 1: KDD Process 

Medical or clinical decision-making support has 

often been defined as a complex process of 

collecting, evaluating, analyzing and interpreting 

medical data for the purpose of formulating one or 

more decisions, judgments or interventions[4]. It is 

not a new field in the field of health care or computer 

science. In fact , people have been managing patient 

and disease information for decades in order to 

improve the quality and effectiveness of patient 

care[3]. Various decision support systems, including 

medical decision support systems, have been 

developed in the past since the emergence of 

knowledge discovery from databases (KDDs)[4]. 

Data mining techniques have been used to find useful 

patterns in data, to support medical decision-making, 

such as diagnostics, choice of treatment options, and 

prediction of prognosis. When properly applied, it 

could help the healthcare provider to improve patient 

care[4].  

Due to the high volume and heterogeneity of medical 

data, it is unlikely that any current data mining tool 

will work directly with raw data[11]. Pre-processing 

data is the most important step in performing any 

type of medical data mining tasks. It is often 

necessary to identify and eliminate noise, or to deal 

with inconsistencies and incompatibilities that could 

slow down computational performance. A reduction 

in dimensionality is crucial if only relevant 

information is to be extracted, efficiency improved 

and computational costs reduced. In fact, it is the 

most frequent method for pre-processing medical 

data[8].  

In the case of medical data, the reduction in 

dimensionality can typically be achieved in two 

ways: record sampling, where some records are 

randomly selected and used for data mining; or 

feature selection, where only some (relevant or 

useful) features are selected. Sometimes the features 

may be larger than the sample size and, in that case, 

the latter type of dimensional reduction is preferred. 

In addition, certain features can only be shown to be 

relevant when combined. In such cases, the extraction 

feature, or the process of creating a new feature by 

combining the existing feature, may also be 

beneficial.  

Although many studies have shown the advantage of 

the selection of features as part of the pre-processing 

of medical data mining[5], it must not be ruled out 

that the process of data integration and information 

extraction in general may lead to errors[2] and must 

therefore be carried out carefully. The challenge is 

not only to extract meaningful information from the 

data, to discover new insights or patterns, but also to 

make the data meaningful and to make it useful and 

usable by the end-user[2]. When done appropriately, 
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selecting the most important features of medical data 

could also prevent unnecessary testing and treatment, 

as they could be costly.  

Feature selection in medical data mining is still 

undergoing active research and new methods or 

combinations of existing methods are constantly 

being developed. As both automated feature selection 

and expert opinions have their own advantages and 

limitations, the focus of this project is to investigate 

to what extent medical expert opinions can be 

incorporated into the automated feature selection for 

the medical predictive model.  

The purpose of supervised machine learning is for a 

human to provide a machine with data that would 

consistently train the model and make it smarter and 

more accurate. There are, of course , different 

categories of machine learning, such as semi-

supervised or unsupervised, which are usually 

applied to different kinds of problems and domains-

but this thesis focuses on supervised learning. The 

query selection process is depicted in Figure 2. 

 

Fig 2: Query Selection Process 

Image denoising is a basic operation to improve the 

analysis of the image. In medical image processing, 

denosis is a necessary step that is used to detect 

abnormalities and to highlight some information 

about the tissues in the image. The denoising process 

requires prior knowledge of the noise otherwise we 

can't get the ideal output image.  

There are different types of noise in different types of 

images. The denoising process depends on the 

problem, the type of image and the noise pattern. 

While scanning, regardless of the sensor machines, 

adds a certain amount of noise to the scanned images 

as well as to the physical phenomena, the scanner 

properties in the form of noise are added to the 

image. The presence of noise reduces the visual 

quality of images and the visibility of low-contrast 

objects. In general, noise can be introduced by 

improper machines, acquisition process, transmission 

and compression. It is an unwanted interference that 

degrades the visual quality and the information 

contained in the original image.  

 

 

 

2. Literature Survey 

 

Traditional methods (methods used before computers 

have been introduced to healthcare) use manual 

analysis to find patterns or extract knowledge from 

the database. For example , in the case of health care 

, health organizations ( e.g. the Center for Disease 

Control in the United States) are analyzing trends in 

diseases and rates of occurrence. This helps health 

organizations to take future precautions in the 
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decision-making and planning of health care 

management.  

The traditional method is used to manually analyze 

data for patterns of knowledge extraction. Take any 

field, such as banking, mechanics, healthcare, and 

marketing; data analysts will always work with the 

data and analyze the final results. The analyst acts as 

an interface between data and knowledge. Using 

machine intelligence, we can assist the analyst in 

producing similar results or data-based knowledge. 

When we encounter patterns within a database, we 

report findings (patterns or rules) such as data 

mining, information retrieval or knowledge 

extraction, and so on. The term data mining is mostly 

used by statisticians, data analysts and management 

information systems (MIS)[7].  

Lin, Wenmin et al. [1] proposed a method for the 

discovery of association rules in medical data to 

predict heart disease in Andhra Pradesh. This 

approach was expected to help physicians make 

accurate decisions. Mortality data from the Registrar 

General of India show that coronary heart disease ( 

CHD) has been a major cause of death in India. 

Determining the exact cause of death in rural areas of 

Andhra Pradesh has shown that CHD causes around 

30% of deaths in rural areas.  

Chen et al [2] proposed algorithm was evaluated on 

two manually annotated standard databases such as 

the CSE and MIT-BIH Arrhythmia databases. This 

work tells us that the digital band-pass filter was used 

to reduce the false detection caused by interference in 

the ECG signal and the further gradient of the signal 

was used as a QRS-detection feature. They also 

found that the accuracy of the KNN based classifier 

was largely dependent on the value of K and the 

distance metric type. The detection rates for the CSE 

and MIT-BIH databases were 99.89 percent and 

99.81 percent respectively.  

Garcia-Hernandez et al. [3] have proposed the choice 

of a machine learning classification that has been 

used for the development of a clinical decision 

support system. Ten sample medical datasets were 

presented. They suggest the SVM model as the most 

desirable classification algorithm for developing 

CDSS. The research was not intended to identify the 

classification algorithm that was most effective in all 

medical datasets. More sample datasets have been 

used to improve the reliability of the model.  

Ye and Jun [4] have proposed a growing research on 

the cardiac disease predictor system, which has 

become important for the research outcomes 

categories, and provides readers with an overview of 

existing cardiac disease prediction techniques in each 

category. Neural Networks were one of many 

analytical data mining tools used to make predictions 

for medical data.  

Wójtowicz, Andrzej et al [6] indicated that, in order 

to evaluate the current general acceptance within the 

medical community of shaken baby syndrome (SBS), 

abusive head trauma (AHT) and several alternative 

explanations for findings commonly seen in abused 

children. This was a survey of physicians frequently 

involved in the assessment of injured children in 10 

leading children's hospitals. Physicians were asked to 

estimate the likelihood that subdural hematoma, 

severe retinal hemorrhage, and coma or death would 

result from a number of proposed mechanisms.  

Thong et al. [8] have demonstrated a method of 

applying collective intelligence in the field of 

medical diagnosis by applying consensus methods. 

They compared the accuracy obtained with that 

method against the accuracy of the diagnostics 

achieved through the knowledge of a single expert. 

The ontological structures of ten diseases have been 

used. Two knowledge bases were created by putting 

five diseases into each knowledge base. Two 

experiments were conducted, one with an empty 

knowledge base and the other with a populated 

knowledge base. 

3. Proposed Model 

Data mining is a key step in the knowledge discovery 

process in databases where intelligent methods are 

used to extract patterns [13]. It is the process of 

analyzing and summarizing data from different 

perspectives into useful information. The main 

objective of data mining is to discover new patterns 

for users and to interpret data patterns in order to 

provide meaningful and useful information for users. 

It has been used to find useful patterns to help in the 

important tasks of medical diagnosis and 

treatment[1]. Algorithms, when used properly, are 

capable of improving the quality of prediction, 
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diagnosis and disease classification[12]. With the 

data technique, this knowledge can be extracted and 

accessed by transforming the tasks of the data base 

by storing and retrieving knowledge and learning [2]. 

A growing field of application in data mining[7] is 

the classification of medical data for accurate 

diagnosis.  

The classification of medical data may be used for 

diagnostic and prognostic purposes. Medical data 

exhibit unique features, including human noise as 

well as systematic errors, missing values and even 

sparseness. The quality of the data has a significant 

impact on the quality of the mining results. Pre-

processing steps are needed to remove or at least 

address some of the problems associated with 

medical data[10].  

The input data set is selected from the medical 

database at first. Preprocessing will then be applied to 

the input medical data set. At the preprocessing stage, 

we need to extract useful data from the raw medical 

dataset. After preprocessing, the input dataset will 

have high dimensional or high characteristics; 

therefore, the high number of features is a major 

obstacle to prediction. Therefore, the feature 

dimension reduction method will be used to reduce 

the space of the features without losing the accuracy 

of the prediction. Orthogonal Local Preservation 

Projection (OLPP) will be used to reduce the 

dimension of the feature. Once a feature reduction is 

formed, the prediction will be made on the basis of 

the optimal classifier. The Group Search Optimizer 

Algorithm will be used with the Fuzzy neural 

network in the optimal classifier. The medical data 

classification process is depicted in Figure 3. 

 

Fig 3: Medical Data Classification Process 

The input dataset is given as input at the 

preprocessing stage. Here, the medical data input has 

raw data. These raw data are highly susceptible to 

noise, missing values and inconsistencies. The 

quality of the raw data affects the results of the 

method used. In order to improve the quality of 

medical data and, consequently, the results, raw data 

are pre-processed in order to improve the efficiency 

and ease of the mining process. Pre-processing data is 

one of the most critical steps in the data mining 

process that deals with the preparation and 

transformation of the initial data set.  

The training set consists of the set of ordered pairs 

{X, I}, where X={X1, X2, ... Xn} is the input data, 

and I5-007(1,2, ... m) is the index of one class. The 

learning process begins by selecting the ordered pair 

and finding a hyper box for the same class that can be 

extended (if necessary) to include the input. If it is 

not possible to find a hyperbox that meets the 

expansion criteria, a new hyperbox is created and 
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added to the neural network. The membership 

function is defined by reference to the minimum and 

maximum points of the hyperbox. It describes the 

degree to which the pattern fits into the hyperbox. 

Hyper boxes range from 0 to 1 in each dimension. 

The pattern in the hyperbox has a unity membership 

function. Mathematically, the definition of each 

hyper box of a fuzzy Hj set is defined by, 

 

Step 1: Initialize the search solution as well as the head angle 

 The head angle stated as, 

 

 The head angle indicated as 

 

 
Polar and Cartesian coordinate transformation is depicted as
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Step 2: Fitness function is calculated 

)(min MSEfitness
 

Step 3: Find the producer (Zp) of the group 

(i) Scanning operation at zero degree 

 

Where, ε1 points to a normally distributed random 

number with zero mean and unity standard deviation. 

And ε2 stands for a uniformly distributed random 

sequence that takes value between zero and one. The 

computation of maximum search distance dmax 

Maximum search angle Φmax 

2max
c




                                       

The constant c can be stated as:  

)1(  nroundC
                                                

Where, n denotes the dimension of the search space. 

1
max




n



                                 

The present best location would take a new best 

location, if its resource is found as not better than that 

in the new location. Else, the producer will maintain 

its location and turn its head according to the head 

angle direction that is arbitrarily generated. 

 

4. Results 

The Proposed model is implemented in 

ANACONDA SPYDER and the results show that the 

proposed model is exhibiting better results when 

compared to traditional models. Most of the datasets 

(especially those containing categorical / non-

sentiment classes) used in the following experiments 

were balanced and those which were not-have been 

down-sampled in order to obtain equally class-
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balanced datasets. This was required because we use 

accuracy as our universal metric for evaluating the 

performance of active learning and, as is known, 

accuracy does not represent the effectiveness of the 

model as well as the imbalanced datasets and tasks 

such as anomaly / outlier detection. In most other 

tasks, binary classes are usually balanced, so 

accuracy is a good metric.  

Keeping in mind the final objective of the survey, 

different assessment measurements are used for the 

effectiveness of our proposed technique. 

Measurements shall include a collection of 

considerations, which shall include typical essential 

assessment strategies. The measurements used here 

include True Positive, True Negative, False Positive 

and False Negative, Sensitivity , Specificity and 

Accuracy.
. 

 

There were four instances of missing characteristics 

for the status of the lymph node. Dissemination of the 

class was found to incorporate 151 non-repeat and 47 

repetitions. Each record speaks to catch up with 

information on a single bosom growth case. Alternate 

features are recorded which condenses each of the 35 

characteristics of the dataset. Figure 4 represents 

dataset quality levels. 

 

Fig 4:   Dataset Quality levels. 
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Fig 5:   Density levels of Tumor. 

 

 

Fig 6:   Tumor cluster set. 

Feature Selection is the ideal way to find a subset of 

features from the first feature set. Ant Colony 

Optimization technique investigates how to locate an 

ideal subset of features using a few cycles. The 

primary objective of the proposed technique is to 

limit the excess between them by selecting a subset 
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of features. In this technique, the most minimal 

features of proximity are chosen by each 

subterranean insect to the features chosen by the past. 

In this way, if a feature is chosen by the vast majority 

of ants, this shows that the feature has the most 

minimal comparability to the alternate features. The 

feature is best measured by pheromone, and the odds 

of its determination by alternate ants will be extended 

in the following cycles. Finally, by making use of the 

comparability between features, the best features 

chosen will have high pheromone values. In this way, 

the proposed technique chooses the best features with 

the least repetition possible. 

 

Fig 7 Macro Recall Levels 

 

Fig 8: Time for prediction 
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5. Conclusion 

 

Data on mining health examinations are particularly 

challenging due to their heterogeneity, inherent noise 

and, in particular, the large volume of unlabelled 

data. In this research work, we have recommended a 

technique for the classification of medical data with 

the help of an optimal selection of features. Initially, 

pre-processing is applied to the input data set. The 

optimal features are then selected from the input 

dataset using the krill herd algorithm. Next, the 

selected optimum features are classified using a 

hybrid adaboost KNN classification algorithm. The 

results of our proposed method have shown that, 

compared to the other method, our hybrid classifier 

achieves better results. Our method achieves the 

maximum accuracy value for the Hungarian dataset 

and the Swiss dataset. Both datasets are 97.85 per 

cent and 98.25 per cent accurate for the classification 

of medical data.   
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