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ABSTRACT

In medical image mining broadly used machine learning algorithms for -effective
classification and clustering.Due to the medical image mining to develop public health and
eminence of life. The field of machine learning is rising the medical image analysis. All
medical image applications connect to machine learning techniques. Medical image analysis
denotes to set of measures to get valuable and correct information from multiple image
processing modules for diagnosis.The proper extracted information helps improve the
diagnosis according to the requirements of patients.This paper used a few well-known
machine learning algorithms like k-nearest neighbors, support vector machine, Logistic
Regression, and Random Forest tree on medical image data. Statistical results show the
efficiency of algorithms on numerous metrics.
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1. INTRODUCTION

Data Mining is a process of extracting the images from the databases. It is also used for
recollecting deleted images. Enhance the weak images with quality. Image retrieval is
possible from databases and object recognition.

1.1 Need for Image Mining

Image mining is the most important field of medical scenarios and extract connections and
patterns from raw data.lt is a crucial technique based on Artificial Intelligence, Data Mining,
Deep Learning, and Machine Learning.Numerous fields used image mining capabilities to
discover novel image patterns.Image mining deals with a huge collection of images
associated with alphanumeric data. The importance of image mining capability is to infer
knowledge from data mechanically.It also handles raw images like the low-pixel
illustrationsare managed effectively and efficiently to extract relationships of high level of
objects. But up to now image mining is still in the investigational stage. Image mining
concepts extract useful knowledge from image patterns.

Data mining and machine learning techniques are hugely demanding with its unique features
for image data handling. Image mining affords a special framework that is used for raw
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images in the database, which can’t be used directly. Initially must be processed high-level
modeling to use these techniques.Retrieving the patterns and knowledge from a large number
of images for user interaction purposes image mining method is considered as optimal
method [2] database.

Medical image analysis mainly focuses on convertingraw images into meaningful digitalized
images for processing easily. Medical image research is more useful for the healthcare
industry. It also creates challengesfor image quantity in complex and not solved issues. In
real-timelarge-scale medical database processing purposes use some techniques based on user
interest and domain knowledge. Generally, medical doctors require such type of simplified
databases.At the time of implementation of the analysis so many restrictions impacted on
effectiveness of image analysis. Daily large amounts of medical images are stored digitally.
The following diagram figure 1 shows the life cycle of machine learning.
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Figure 1:The Life Cycle of Machine Learning [1]

Our research describes the optimal methods of machine learning for medical image mining.
These research results are based on different datasets, algorithms, model building, and
various parameters. Finally, talks about medical image mining based on different
factors.Currentlyour paper focuses on machine learning techniques only. Other than machine
learning artificial intelligence and deep learning techniques are also available.

The following paper, next section discusses the background work of medical image mining.
Section three states the medical image analysis. Section four discusses about Machine
learning architecture of the procedure. Section five describes the results and analysis of
multiple machine learning algorithms. The final section concludes the paper.

2. BACKGROUND WORK

Our literature survey focuses on machine learning techniques papers and medical image data
papers. Medical image analysis mainly focuses on converting raw images into meaningful
digitalized images for processing easily.Image mining affords a special framework that is
used for raw images in the database, which can’t be used directly. Initially must be processed
high-level modeling to use these techniques.a few well-known machine learning algorithms
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like k-nearest neighbors, support vector machine, Logistic Regression, and Random Forest
tree on medical image data.

Initially,data mining techniques were used for image mining for analysis of data. These data
mining techniques are used in large applications like educational organizations, the Insurance
industry, medical diagnosis, space research, agricultural field, and industrial work. Image
mining extracts the existing patterns and knowledge extraction but it is not suitable for
storage databases.However advanced technology support for data extraction and storage
capability and it supportsthe development of large image mining analysis and storage [3].

Data mining procedures are successful in image mining after that machine machine-learning
techniques are used for the diagnosis and risk calculation. Machine learning techniques also
face so many challenges in medical image mining. Issues like image protocol variations,
weak labels, rendering, and assessing results [4].

The analysis of medical images is processed in multiple ways for learning models
optimally,hierarchically, and rule-based algorithms. Large-label data also creates issues for
both machine learning and conventional algorithms.Sometimestraining database is more
complex compared to feature extraction of machine learning techniques [5]. Many practical
applications provide different types of algorithms for current and future trends in image and
text mining [10].

3.MEDICAL IMAGE MINING

Medical image mining focuses on low-level pixel analysis and they also construct
mathematical models and rule-based structures to solve specific jobs.In the early 1990s,
supervised machine-learning techniques were most popular for medical image analysis [6].
Innovation techniques introduced by pattern recognition and machine learning methods for
image analysis accurately.

Machine learning techniques include computational data models for solving complex
research issues [7].Discuss two types of image mining techniques in machine learning:
supervised and unsupervised. In the machine learning process training examplesplay a crucial
role in testing data to deliver optimal output. These techniques predict the future trends of
results [8]. These algorithms default include the mathematical model, which can associate
input data with labels and predict the unseen test result.
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Figure 2: Hierarchy of medical image analysis

The following Figure 2 describes the hierarchy of medical image mining. The starting stage if
mining is accepting the input which means the image and then converted into digitalization.
After that perform the pre-processing of the given input. The next stage is segmentation and
feature extraction (shape analysis, Texture analysis, and parametric analysis). The next stage
is classification of data based on feature extraction and finally interpretation.

4. ARCHITECTURE OF MACHINE LEARNING
Machine learning systems consist of more components in the working organizational

structure. It deals with the starting stage to the end stage of machine learning. Multiple stages
are included in this procedure from pre-processing the data, feature selection, selection of
algorithm, building the model, training,evaluatingthe models, and finally predicting the
results.Every machine learning application based on the requirement of the user, model
training, selection of datasets, size of the data, feature selection, and algorithm selection. The

following figure 3 shows the process of machine learning architecture.
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Figure 3: Proposed architecture of medical image classification
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The following diagram 3 shows the architecture of medical image classification with different
stages starting from the input of the medical images.Then pre-process the input datato remove
noise and disturbances. Feature selection by CES method and then calculating the weights.
Build the model and train the classifier data from feature selection. After completion of
training test the medical images. Finally, predict the results.

4. RESULTS AND ANALYSIS

A. Random Forest Tree Model
This method trained with 150 trees with the highest depth of 40. For the measuring quality of
splits used cross entropy method. In this process image segmentation job createsmultiple

levels of complexity [11]. The following series run in a random forest tree is
g(x)=f0(x)+f1(x)+2(x)+.....

B. Support Vector Machine
The support vector machine was trained with 300 images with the optimal hyperplanemaking
predictions based on the learning model. The task of SVM use the appropriate kernel
functions with accurate constraints [12]. To find binary class classificationN-dimensional
space. The following formulais Vn:|yn—(xn’'B+b)|<e.

C. K Nearest Neighbour
This method calculates every training instance based on the similarity with every test
instance.Generally,in this process select the neighbourhood size is 5-10% of the training
set. KNN method took input as the training set as medical images and generated each image
weight of the testing set [13].The most common choice is the Minkowski
distance dist(x,z)=(d) r=1[xr—zr|p)1/p.

D. Logistic Regression
Logistic regression of the Machine learning model is used for splitting conditions and tested
test data for predictions to get optimal accuracy and discover behaviour of model. The
algorithm predictions show 1 and 0 for positive or negative [14].Logistic regression and its
function. (5.2) S(x)=12[1+tanh x2],tanh x=ex—x—xex+te—x

The following two tables show the hardware and time requirements of model training and
performance comparison with multiple metrics.
Table 1: Systemhardware and time requirements for model training

Algorithm Memory(Approximately) | Time
Random Forest Tree Feature 207 GB 7 Hrs
Support Vector Machine Extraction 7.3Hrs
KNN 7.5 Hrs
Logistic Regression 7.9 Hrs

Table 2: Performance comparison through multiple measurements

Algorith | PhC-C2DH-U373 Retinal Images
m Accurac | Dice Io | Sensitivit | Accurac | Dice Io | Sensitivit
y coefficie |U |y y Coefficie |U |y
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nt nt

Random | 0.98 0.85 0.7 10.84 0.95 0.68 0.5 |0.58
Forest 5 2
Tree
Support | 0.93 0.82 0.7 |0.81 0.91 0.65 0.5 | 0.56
Vector 3 1
Machine
KNN 0.90 0.80 0.7 10.79 0.88 0.63 0.4 |0.53

1 8
Logistic | 0.89 0.78 0.6 |0.76 0.86 0.62 0.4 |0.51
Regressio 9 5
n

In this research,every algorithm data can be split into train and test data 80% and 20%
respectively. All machine learning algorithms follow the same procedure for analysis of data,
finally predict the results. The hardware and time requirements are described in Table 1.
Performance comparison of algorithms is shown in Table 2. Figure 4 discusses the
predictions of the dissimilar algorithms compared to one image of every dataset ofPhC-
C2DH-U373 and Retinal Images. Figure 5 states the performance measured against various
evaluation metrics in comparison using boxplots.

Figure 4: Predictions of the dissimilar algorithms compared to the one image of everydataset.
From the table 1 and 2 describe the information of multiple algorithms with two datasets.
Table 1 discusses hardware and time necessities for model training and implementation. Table
2 states the performance comparison through multiple measurements of four algorithms.Four
measurements were calculated in this experiment. They are accuracy, Dice, IoU, and
Sensitivity.
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Accuracy = (TP +TN) /(TP + TN + FP+ FN) (1)

Sensitivity= TP / (TP + FN) )
IoU=TP /(TP + FP +FN) 3)
Dice =2 * (No. of Common elements) / (Total no. of elements) (4)

The accuracy metric is used tocorrectly predict the outcome. Dice metric describes the model
and debugs their models for potential problems.loUis a recital metric used to assess the
accuracy of footnote, dissection, and object discovery algorithms.Sensitivity refers the how
machine learning model detects the positivity instances. Among the four algorithms,
maximum accuracy is predicted by a random forest tree with 98% of the remaining three
algorithms Support Vector Machine, K-Nearest Neighbour, and Logistic Regression are 93%,
90%, and 89% respectively.

Accuracy ' Dice Similarity Coefficient
1 k
Retinal Imaging - d| T |
| . g
_ -1 -
Cell Pathology - o] - - i i}
4 JHR - - ;
g Intersection-over-Union Sensitivity
o
a ; b
Retinal Imaging O | °r [ 18]
e - -m
=== - ’ ==
Cell Pathology . . = - =i
# s . - - " " B .
@ 010203040506070809 1 0 0102 030405060708 fJ:’} 1
Score

Figure 5:Algorithm recitals for the datasets via boxplots of segmentation

Our evaluation shows the accuracy, dice, IoU, and sensitivity values of four algorithm models
predict multiple results. Less memory requirement for algorithm implementation. Feature
extraction from pre-processed data reaches accurate predictions. After analysis of images
retrieve the effective acknowledgment of a piece of an image and enhance the ability to
identify patterns of images. Among four models Random Forest allows more flexible access
to detailed medical image dissection [15]. One drawback of this algorithm for reaching
optimal results is requiresa large amount of hardware memory.Numerous studies describe the
best outcome for random forest tree medical images compared to the remaining three models.

5. CONCLUSION

The field of machine learning is rising the medical image analysis. All medical image
applications connect to machine learning techniques. Medical image analysis denotes to set
of measures to get valuable and correct information from multiple image processing modules
for diagnosis. The proper extracted information helps improve the diagnosis according to the
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requirements of patients.In addition, some common algorithms were applied like k-nearest
neighbors, support vector machine, Logistic Regression, and Random Forest on medical
datasets to check the efficiency of algorithms on different metrics. Among the four
algorithms, maximum accuracy is predicted by a random forest tree with 98% of the
remaining three algorithms SVM, KNN, and LR are 93%, 90%, and 89% respectively.

5.1 Future Enhancement

The future enhancement of medical image mining by applying deep learning techniques with
CAD support for clinical and enhancing the accuracy and efficiency of different diagnoses.
Artificial intelligence medical imaging also improves the accuracy and efficiency of disease
diagnosis[16] and these techniques assist the healthcare professional in detecting
abnormalities and finding the structure of diseases.
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