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ABSTRACT- These years, with computer science and
machine learning changing into the hotspot of analysis,
many appliances have emerged in every of those areas. It
exists not solely as a form of educational frontier however
conjointly one thing on the point of our life. during this
trend, the mixture of medical aid and machine learning
becomes additional and additional tighter. The proposal of
its main plan conjointly greatly mitigated the prevailing
scenario of unbalanced medical distribution and resources
strain. This paper summarizes some application of
machine learning and auxiliary growth treatment within
the method of medical resource allocation, and puts
forward some new strategies of application to appreciate it
nearer to human life within the era of computer science and
therefore the explores an honest scenario of mutual
combination of medical business and industry, that is profit
each.
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I. INTRODUCTION

A. The General Situation of Machine Learning

Machine learning (ML) [1-3] could be a science that aims
to form machine capable of learning. Machine learning
came back to the public’s vision when the noted
competition between Alpha Go of Google and also the Go
player Li Sedol, ending with the score 4:1 in 2015. And
this event created machine learning a lot of well apprehend
among folks even among those that weren't acquainted to
technology and it's caused intense discussion in connected
pasture. Actually, though machine learning could be a
young branch of Al, it's not a replacement subject. cubic
centimeter is broadly speaking outlined because the
application of bound laptop algorithms to a collection of
knowledge familiar to the event outcomes, and also the
ability to be told to coaching knowledge and predict new
knowledge supported learning outcomes. Its core is
induction and outline rather than deductive. Early within
the medium of Nineteen Fifties, Samuel, a computer user
of us, designed a chess program that would learn by itself
through continuous play. This program shows folks the
power of machine at the primary time, meanwhile, the
unpredictable potential of machine to be told came into
people’s sight. However, because the analysis continued,
machine learning entered a amount of cooling off. till
Seventies, it staged a comeback bit by bit. and through this

era of continuous analysis and development, till these days,
machine learning has become a crucial subject as well as
data processing [3-6], pattern recognition, tongue process
then on. it's conjointly become a core of Al.

Now, machine learning is especially divided into
supervised learning, semi-supervised learning and
unattended learning.

cross-disciplinary pasture with several domains and it may
be studied during a wide selection of pastures, not solely
in technology, however conjointly in medication, finance
and different disciplines, which might improve its own
performance by obtaining new data and talent, and at
identical time, simulating human learning behavior [7].

In today’s society, treatment issues became a hot topic, and
issues like the unbalance and shy allocation of medical
resources has become more and more apparent. during this
scenario, the applying of cubic centimeter has become the
inescapable trend within the current development of
treatment. As early as 1972, the scientists within the
University of metropolis within the Britain has been
making an attempt to use computing (ANN) algorithms [8]
to guage abdominal pain. Now, a lot of and a lot of
researchers area unit committed to the mixture of cubic
centimeter and treatment. The strategies of pathological
designation of tumors, carcinoma, etc. by cubic centimeter
has bit by bit entered the sphere of vision. Some
corporations, like Alibaba, Amazon, and Baidu have
established their own analysis team operating for it.

This introduction of cubic centimeter in treatment has
greatly saved medical resources and provided a
replacement method for voters to examine a doctor and
facilitate people’s lives. At identical time, the demand of
individuals conjointly provides a replacement impetus for
the analysis and development of cubic centimeter, with
promoting its continuous improvement.

B. The Most Algorithmic Rule of Machine Learning
e Decision Tree primarily based strategies

The algorithmic rule [9] of call tree could be a technique,
that creats a call tree by existing knowledge and inputs the
coaching set. in line with the expansion direction of call
tree, the take a look at knowledge may be classified. the
most plan of call tree is that feature is that the best, what
percentage branches may be generated and also the time
once to prevent cacophonic. throughout this procession, it
may be determined by the variable that is named impurity
and a few different mathematical technique. However,
because of the actual fact that it's a greedy approach, call
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tree could disable to seek out the most effective tree
typically.
e Naive Bayes and theorem Belief Networks

Naive Bayes [10] could be a cubic centimeter technique
supported applied mathematics. It assumes that vents area
unit freelance and calculates through previous chance and
posterior chance of the target object. The formula is as
follows.

Some hot of them is Nearest neighbor classifier, Naive
Bayes classifier, ANN (Artificial Neural Network) and
SVM
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(Support Vector Machine). Among them, ANN has
become

the hot algorithms that discussed by lots of scientists. ML
isa

Because this principle of this method is relatively simple,
and the prediction efficiency is high although, the
conditions

are strict, it is still widely used in the pasture of natural
language recognition and so on.

C. K-means

In this method, the variable k is chosen by the actual
situation. After choosing k objects as the primary center of
clusters randomly, it calculates the distance between every
object and the center of clusters and then assigns the object
into the closest cluster. Until all objects have been
assigned, the centroid of every cluster will be calculated
again. The process will be repeated until the centroid
doesn’t change. The algorithm is an iterative and
programming is less difficult.

D. Artificial Neural Network (ANN)

Acrtificial Neural Network (ANN) is an algorithm that
imitates the learning process of human brain, consisting of
many nodes which is called neurons connected to each
other. Each node represents a special function called
activation function. There is a value of weight between two
nodes. As a kind of computing model, neural network is
divided into forward network and feedback network.
Through the input of training set the neural network is
trained and different weight values are modified, the
nonlinear data will be processed to achieve the purpose of
learning as shown in figure 1.
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Figure 1: ANN Model

E. Support Vector Machine (SVM)

SVM is an important part of statistical learning theory,
which by transforming input space into high-dimensional
space. In the linear classification, the hyperplane and loss
function are constructed to solve the minimum of the loss
of agent; for the linear indivisible problem, the method can
be applied and the method is used to segment the
hypersurface with feature space. SVM is often used in the
analysis of medical conditions and the judgement of
benign and malignant tumors, but it is difficult to
implement in large- scale training samples because it may
involve the calculation of high-order matrices as shown in
figure 2.
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Figure 2: SVM model

Il. INTRODUCTION TO METHODS AND
APPLIANCES OF MACHINE LEARNING
IN MEDICAL CARE

A. Power-Assisted Tumour Designation

With the event of medical technology and computer
science, cubic centimeter has been studied for the
prediction of tumour, follow-up treatment and then on. At
present, relevant study has created AN significance in
carcinoma, carcinoma, carcinoma. Researchers area unit
still advancing analysis on alternative cancers.

Taking treatments of carcinoma as an example, SVM may
be a common technique to use, SVM divide the sort of
tumour into benign and malignant so map them in four-
dimensional house to alleviate advanced analysis in two-
dimensional house that's comparatively straightforward. It
continually chooses a best hyperplane that is employed to
separate these information. CHEN et al.[1] found that
cancer nest characteristics, cancer nest cell density
characteristic and stromal cell structure characteristic were
significantly vital in the pathological process of breast
cancer by data processing on 1150 body pictures by SVM.
Chen et al. have the best accuracy rate of ninety nine for
the nuclear data. Jiang[2] compensating for the

semantic gap between low-level and high-level
designation,

using super hashing supported joint kernel through 3121
breast tissues. In massive databases, it distinguished
benign cases, the retrieval accuracy reaching eighty
eight.1% and also the classification accuracy reaching
ninety one.3% in a 16.6ms question time. within the
pasture of carcinoma, Jaworek[3] projected a a lot of
correct technique for identifying malignant melanoma. He
used Dermoscopic technique to preprocess skin pictures,
to get rid of elements that aren't associated with skin
symptoms. Then he divided and extracted pictures, and
analyzed color options. Meanwhile, he used gray-level co-
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occurrence matrix texture rendering. The degree of cancer
of skin is judged and also the accuracy reached ninety two.
In addition, there area unit several researches analyzing
from completely different angles, like clinical views and
desoxyribonucleic acid virus information. The accuracy of
the prediction exploitation cubic centimeter is concerning
eighty fifth, and also the results area unit comparatively
correct.

B. Appliances in Medical Imaging

Today, once medical resources area unit restricted, the
potency of medical imaging examination and relevant
results don’t satisfy most of individuals. It means, if cubic
centimeter is employed in medical imaging, it'll greatly
save men and improve potency. In recent years, cubic
centimeter has been favored by medical practitioners in CT
segmentation, MRI analysis, and alternative side of
medical pictures.

In terms of ultrasound detection, Zhu [4] projected in his
article that the substitute neural network algorithmic rule
will be accustomed confirm benign and malignant nodules
within the thyroid. during this experiment, 618 patients and
a complete of 689 thyroid nodules, of whom no history of
thyroid illness, no history of irradiation within the neck,
and ultrasound examination. once extracting the
morphology, margin, echo, internal combination,
calcification, halo sign and color physicist tube
characteristics of every nodule, they made a neural
network, wherever zero and one area unit accustomed
indicate benign and malignant severally. To avoid
overtraining, a complete of 561 nodules participated within
the study and forced the higher than six eigenvalues and
connected characteristics severally. By calculative the
error between the output

value and the expected value, the weight between neurons
was changed. Finally, the result reached 84.3%.

In MRI images segmentation, HUANG [5] proposes to use
gray forecast model to reduce the error. He created original
sequence by collected data and established G (1,1) model
by formula as following:

o ARAnA
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The above equation can be solved by the least squares
method, where p is the control coefficient, a is the
expansion factor, and (1) is the initial predicted value:

i“u:[n_(h—;]s' o —; (3)
Through this method, the randomness of the original data
can be reduced, and the experiment showed it can identify
the region of tumor roughly, reduce false positives
efficiently, and improve the accuracy of segmentation of
tumor. Sarraf[6] classified results of MRI with
Alzheimer’s disease and normal brain by convolution
neural network (CNN) and structure of LeNet-5, and
studied 62335 images, of which 52507 belonged to
Alzheimer’s disease with high accuracy reaching 98.85%.
Dou [7] detected brain micro bleeds (CBMs) by
establishing a three-dimensional full convolution network

(FCN). This result can reduce a large number of redundant
calculations, and greatly speed up the detection speed with
the sensitivity is up to 93.16%. Theoretically, this method
can also be applied to other medical tests.

Besides the above-mentioned appliances, ML has many
researches on liver fiber CT and MRI of cancer. Among
them, ANN, SVM and clustering algorithms are the more
common methods. Which are derived from the main ML
algorithms also gradually open up the horizons of
researchers.

I11. APPLIANCES OF MACHINE LEARNING
IN PRE-DIVISION AND REFERAL

A. Traditional and new ways of medical care

Focusing on researches about ML in medical care
currently, its focus is basically on the judgment of the
symptoms and the improvement of related medical
measures. Certainly, relevant researches are able to reduce
the investment of medical resources and avoid subjective
error caused by human’s judgment themselves.
Considering the development and the existing research, at
present, the traditional medical process must be registered
in the hospital, and after arriving at the corresponding
clinic, it is necessary to go through the inquiries and
inspections of the department doctors to obtain a
preliminary result. Even in many cases, it is necessary to
transfer to other department. Therefore, we may wish to
open up a new idea, not only to save the medical resources
from the process, but to process the data from the pre-stage
of the medical treatment, and classify the different patients
by the machine. After the examination, the patients will no
longer ask the original doctor for advice, instead, directly
to the corresponding department required. The figure.3
shows the traditional medical steps and intelligent medical
steps are compared as follows:

=

other department

relevant
examination

Figure 3: Traditional and New Model of Medical Care

C. Dealing With Information

If we want to make sure that the patient's condition is as
correct as possible, you must first ensure that we have a
database that covers as much relevant information as
possible, create a target data set, and then preprocess it (this
process may cost 60 About % of the energy), and then
through the data conversion to find useful data features,
and then data mining as shown in figure 4.
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Figure 4: Steps of Data mining [8]

In the pre-processing of information, the past symptoms
and cases are first entered into the database. Because there
may be some defects in the cases, the decision tree
algorithm that is not sensitive to the missing data is used
for pre- processing. Use impurity to measure which node
to separate, using the form of the entropy formula:

R = —Zp(jlt)lnggp(jlr]
)

Gapie = )= D = E(D)
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In all nodes, the largest G value of all node is the current
separation node. From this traversal, the most suitable
node can be found and it can be classified according to
relevant attributes.

During the examination and referral process, it can classify
patients into different types, based on the similarity and a
high-dimensional data space which can be used to measure
the similarity. Here we introduce the coefficient of
Jacquard as the standard of measurement. The Jaccard
similarity coefficient indicates the ratio of the intersection
of two sets to the union of the two sets. For the initial
classification, an initial threshold s is set. The formula is as
follows:

ANB|

JA.B) = AUB| (6)

The Jaccard is calculated as follows, and then, the
similarity coefficient will be formed into a similarity
coefficient matrix. The sum of each row of the similarity
matrix coefficient is calculated, the largest sum recorded
as a variable called max, and then the element on the line
and the element larger than s are searched. The column in
which the element is located and record the row number,
and separate it as the row and column of the new matrix.
Repeat the steps of calculating the row and again, construct
a new matrix again, and judge the latest matrix. If all the
elements are greater than s, then go back to initial starts to
work again, otherwise it starts from the sum of the second
search matrix rows.
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The similarity matrix analysis method is used to classify
the patient's illness, and the relevant data is transmitted
back to the patient and the medical staff, which can
effectively help them to conduct intermediate referrals,
which greatly saves the investment of the manpower.

IV. PROBLEMS AND CHALLENGES

As a hot topic in recent years, machine learning has
developed rapidly, and its application in pharmaceutical
has gradually enriched. However, it is inevitably limited
by multiple factors. The common problems are as follows:

e In the medical image analysis, although the error
caused by the subjective condition of the doctor is
avoided, it is also limited by the objective conditions,
such as noises, and other errors are still easy to occur;

e Although machine learning has already invested in
many researches and appliances in assisting tumor
treatment, it still requires more financial and personnel
requirements to make relevant research and
development and to put into large-scale use. At present,
it still cannot meet this requirement;

e The current research has made achievements in
pathological analysis, but it is still not applicable to the
illness requiring human resources, such as analgesia
and fever, which are more common.

e Learning about relevant content means that a sufficient
amount of data is needed and a complete database must
be established for the patients. This is accompanied by
certain security problems. How to ensure that the
information is not leaked is also related to doctors,
patients and the law.

e The adoption of the machine learning technique
implies that straightforward work may be directly
replaced by machines. It implies that, at constant time,
the utilization state of affairs of the relevant personnel
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and also the education level of the health profession got
to be improved.

V. CONCLUSION

This article reviews the most ways of machine learning,
and summarizes many representative appliances once
understanding the history of machine learning within the
medical pasture and its current application. the standard
ideas and algorithms area unit summarized. At constant
time, the advance technique supported machine learning
within the method of visiting is planned. However, this
doesn't mean that cubic centimetre is ideal. whether or not
in terms of technology, ethic or law, it's sure issues. the
answer of those issues needs technicians and legal
personnel. operating along, and the way to strike a balance
between work force and machine is additionally a drag that
everybody people should face
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