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Abstract. Big data construction has become a national strategic policy, and med-
ical big data related to human health is an important part of it. Data mining uses
computers to extract useful information from massive, incomplete, noisy, fuzzy
and random data. This paper introduces that data mining technology is divided
into association classification rule technology, cluster analysis and rough set the-
ory. As well as the feature pattern polymorphism, data fuzziness, data timing and
data redundancy of medical data mining. Data mining architecture is composed of
preprocessing module, mining process module, result evaluation module, knowl-
edge guidance module and mining object management module. It is a system
integrating information management, retrieval analysis and evaluation, and data
warehouse. The application prospect of data mining in medical field is very broad.
With the deepening of research, the value of data mining is constantly reflected,
which can better serve the public health.
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1 Introduction

Big data construction has become a national strategic policy, andmedical big data related
to human health is an important part of it [1]. In June 2016, the Guiding Opinions of the
General Office of the State Council on Promoting and Regulating the Application and
Development of Big Data in Health Care clearly stated that “Big Data in Health Care is
an important basic strategic resource of the country” [2, 3]. The application of medical
big data is of great significance to clinical medical research, scientific management and
the transformation and development of medical service mode, and its research is bound
to become an important development direction in the next two decades. The value of big
data center can not be realized without data mining technology [4–6].

Data Mining (DM) is an information processing technology developed in 1990s. It
is a process of extracting potentially useful information and knowledge hidden in a large
number of incomplete, noisy, fuzzy and random data by computer, involving knowledge
in many fields such as database, artificial intelligence and statistics [7]. By applying
data mining technology to medicine, we can find the rules and patterns of medical
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diagnosis, thus assisting doctors in disease diagnosis and providing reliable basis for
scientificmanagement andmedical research in hospitals [8–11]. The datamining process
can be divided into nine stages: data preparation, data selection, data preprocessing,
data reduction, data mining target determination, mining algorithm determination, DM,
pattern interpretation and knowledge evaluation [12].

2 Research Status

(1) Association classification rules in 1998, association classification method cBA31
was put forward. CBA integrated the process of classification rule mining and
association rule mining, and achieved better classification effect than decision tree
classification algorithm C4.5 based on rule mining. Since then, some people have
put forward various improvement methods aiming at the shortcomings of CBA,
typically CARL2 and ARC. The basic idea of these methods is to use the exist-
ing association rule mining algorithm 3 to generate feature words or feature word
itemsets that frequently appear in various categories, and use these frequent feature
word itemsets to construct classification rules to classify test samples. The more
frequent feature words the test sample contains and the higher the confidence level,
the more likely it is that the test sample belongs to this category; otherwise, the less
likely it is to belong to this category [13, 14]. Compared with other classification
methods, association classification generates classification patterns in the training
stage, and only needs to compare and match the documents to be classified with the
classification patterns in the classification stage, so it has the advantages of short
training time and classification time.

(2) Chaster analysis is also a commonly used technology in data mining, which refers
to the process of dividing a data into several categories according to the principle
that the distance between data objects in the same group is small, and the distance
between data objects in different groups is large, among which there are many
methods to define the distance. A group of abstract or physical objects are divided
into several groups according to their similarity: themore similar objects are divided
into one group, and this process is the clustering process. A collection of similar
objects is called a cluster: objects in different clusters are not similar. Clustering
is to search for valuable associations between data items from a given data set
[15, 16].

Clustering is also called unsupervised induction in machine learning. The
biggest difference between clustering and classification is that the classification
problem is to classify data objects into different known classes when the classifica-
tion attributes of training samples are known. In clustering problem, for unknown
data objects, the final classification results need to be found in training samples.
Cluster analysis has a wide range of applications, including business, insurance,
biology, geography, medicine and so on. In business, cluster analysis can help
market workers find different groups of customers and describe their different char-
acteristics by purchasing patterns. In the field of biological research, cluster analysis
can be used to obtain the hierarchical structure of animals and plants, and classify
them according to their gene functions. Clustering analysis can also be used alone
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as a tool to understand the characteristics of data and analyze the distribution of
data, or as a preprocessing step of other algorithms, such as qualitative induction
algorithm. In the medical field, cluster analysis has been widely used in DNA anal-
ysis, automatic analysis of medical image data, analysis of disease risk factors and
so on [17]. Many researchers in China have been doing research in related fields,
such as classification of Neisseria gonorrhoeae drug-resistant epidemic strains and
clustering analysis of coronary atherosclerotic heart disease.

(3) In the actual system, there are uncertain factors of varying degrees in many cases.
The collected data often contain noise, inaccuracy or even incompleteness, and
roughness and theory are the mathematical tools to deal with such uncertain factors.
In 1970s, scientists of PolishAcademyof Sciences first put forward rough set theory.
Rough set theory defines the concepts of fuzziness and uncertainty in the sense of
classification, which can effectively analyze various uncertain information such as
inconsistency, inaccuracy and incompleteness, and can also analyze and reason data
to find hidden patterns and knowledge. The main goal of rough set theory is to get
decisions and rules on the basis of keeping the classification ability unchanged by
reducing knowledge. To understand the basic concepts of rough set theory, we must
first understand a series of concepts such as knowledge attributes closely related to it.
In rough set theory, “knowledge” can be regarded as an ability to classify realistic
and abstract objects according to the attributes of features. People’s behavior is
based on the ability to distinguish real or abstract objects. For example, in ancient
times, in order to survive, human beings had the ability to distinguish whether food
was edible or not. Doctors must be able to distinguish which disease the patient was
suffering fromwhen diagnosing the patient. This ability to classify things according
to their characteristics can be regarded as some kind of knowledge.

3 Characteristics of Medical Data Mining

Particularity of medical data Clinical medical data is the main object of medical data
mining research, which contains all data resources of patients and diseases in the
whole medical process. Compared with ordinary data, these data have the following
particularity:

(1) pattern polymorphism: medical information includes pure document data manu-
ally entered by doctors, image data such as MRI and CT obtained by medical
imaging equipment, signal data and voice data of otolaryngology, etc., which are
polymorphic.

(2) Data fuzziness: the objective incompleteness of disease and case information and
subjective inaccuracy in describing disease make it impossible for medical data to
fully reflect the situation of patients or diseases, and at the same time, data design,
data collection, data entry and other links may all lead to the missing of the final
medical database, which leads to greater fuzziness of medical data.

(3) Timing of data: the patient’s visit to a doctor or the onset of a disease has a progress
in time, and the images obtained by medical equipment such as electrocardiograph
are also a function of time. These medical data have higher timing than ordinary
data.
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(4) Data redundancy: Data redundancy means that the same information is stored in
multiple places. There is a great deal of identical information in medical database,
which may lead to wrong or meaningless patterns in medical data mining activities.

It is precisely because of these characteristics ofmedical data, and because it involves
many ethical and legal issues, that medical data mining has its particularity, which
requires some unique technologies in data mining.

4 Architecture of Data Mining

Data mining is based on artificial intelligence, machine learning and statistics. However,
the data mining system does not simply combine these technologies, but adds a lot of
auxiliary technical support to form a complete system. A typical data mining system is
shown in Fig. 1, which has the followingmain components: It can be seen fromFig. 1 that
the data mining system is composed of preprocessing module, mining process module,
result evaluation module, knowledge guidance module and mining object management
module, and is an application software system integrating information management,
retrieval analysis and evaluation, data warehouse and so on. It can complete a series
of tasks such as data collection, preprocessing, data analysis and result expression, and
finally output the results to users. See Fig. 1.

Fig. 1. Architecture of data mining
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(1) Pre-processing module: The pre-mining processing module performs various pro-
cessing on the collected data, including removing noise, integrating various data
sources, selecting data related to the problem, changing the selected data into a
mineable form, and then generating a data warehouse or data mining library. In the
process of mining, if the pattern evaluation finds that the mining pattern is affected
by data problems, it will return to themodule for data processing before datamining.

(2) Mining process module: Mining operation module is the core part of the whole
data mining system. It uses various data mining algorithms and technologies, such
as decision tree induction, regression analysis, Bayesian classification, association
analysis, online analytical processing, text and multimedia data mining technology,
to mine and discover knowledge for databases and data warehouses, and by means
of mining rules, experiences, methods and factual data in knowledge base.

(3) Result evaluation module: The main purpose of the mode evaluation module is to
evaluate the knowledge and results obtained from data mining. Analyze and com-
pare the user’s interest degree with many patterns excavated, evaluate the value
of the patterns, and analyze the defects. The difference between the user’s interest
degree and the mined module is too large, which needs to be returned to the corre-
sponding module for re-execution. And some patterns that meet the user’s interest
will be directly transmitted to the knowledge output module.

(4) Knowledge export module: Knowledge export module is the interface and bridge
between users and data mining system, which translates and explains the patterns
obtained from data mining and provides them to decision makers in a way that
users can easily understand. Users can directly interact with the system to provide
information, formulate mining tasks, and carry out progressive and exploratory data
mining according to the results of each step of data mining.

(5) Mining object management module: The database management module is respon-
sible for maintaining and managing all kinds of databases in the system, including
databases, data warehouses and mining knowledge bases. These internal databases
are obtained by exchanging, cleaning and purifying with external databases, which
is the basis of data mining. Mining knowledge base, also known as domain knowl-
edge base, contains experience, methods, techniques, theories, rules, facts and
knowledge used or obtained in themining process. Themain purpose of thismodule
is to guide the mining process and evaluate the candidate patterns obtained from
mining. From the above introduction, it can be seen that it is difficult to fully real-
ize all functions of a complete data mining system. At present, many data mining
systems are incomplete in a strict sense. If it can’t handle a large amount of data,
it should be called a machine learning system, or a statistical analysis tool, or an
experimental system prototype. Similarly, if a system can only perform some data
and information retrieval tasks, including summation operation or deductive query
and answer, it can only be called an information retrieval system.
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5 Summary

With the maturity of data mining technology, its application in medical field will be
more and more extensive. Further research work has the following prospects.

(1) In the horizontal aspect, other technologies such as decision tree classification and
artificial neural network in data mining also have their unique advantages. It is an
important research topic to give full play to these advantages and apply them to
other medical fields including disease diagnosis and analysis, and prediction after
medication guidance.

(2) In the vertical aspect, the association rule mining and rough set mining in this paper
are both single-layer mining, which has certain limitations and requires Boolean
processing of features in advance, which to a certain extent affects the richness
of extracted rules and the accuracy of classification by rules. If we can conduct
in-depth research and multi-dimensional and multi-level image mining, the effect
will be better.

In a word, the application prospect of data mining in the medical field is very broad.
With the deepening of research, the value of data mining is constantly reflected, which
can better serve the public health.
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