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Abstract—The purpose of the medical information sharing
system based on big data in this paper is promoting the
development of medical informatization, providing technical
solutions and supporting conditions for the construction of
regional medical informatization in China. The system is bound
to promote the quality of medical information service by the
application of big data and cloud computing and solve the “high
cost but low efficiency” problem. This paper designs a service
pattern that takes the patients as the center and realizes the
reasonable distribution and sharing of medical resources. The
system also provides experience and references for the medical
service innovation in China.In this paper, a medical service
system BDMSP which based on big data technology, is
introduced. It describes the design of BDMSP from system
architecture, key technologies, its application and etc. It may be
a helpful research for application of big data technology.
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I. INTRODUCTION
With the development of science and technology, the

diversification of medical means, the frequent use of various
physical sensing devices, X-ray films, MRI devices and
other equipment led to an exponential growth in the scale of
medical data, text, pictures, images, etc. Structured,
unstructured data emerges in large numbers. Huge amounts
of data and unstructured data pose huge challenges for
healthcare systems, over the years, more and more countries
have been actively involved in medical information reform.
With the rapid development of technology and the
investment of a large amount of research funds, big data
analysis of massive data is no longer an unattainable thing.
Applying big data analysis technology to the medical and
health field, using data mining and analysis technology to
analyze medical data and combining it with traditional
medical data could achieve accurate and personalized health
care services. In clinical applications, big data technology
can be used to achieve disease pattern analysis, clinical
effect comparison, susceptibility population analysis,
personalized treatment, clinical decision support, remote
patient monitoring. Making full use of medical big data is an
important way to promote medical information and improve
the efficiency and quality of the medical industry.
This paper makes a useful exploration of the application

of big data technology in medical information sharing, and
designs a medical service platform BDMSP(Big Data for
Medical Service Platform) based on big data technology. The
BDMSP is introduced in detail from the aspects of
architecture, key technologies and applications, providing a
reference for hospital informationization and social regional
medical construction.

II. SYSTEM ARCHITECTURE

BDMSP uses the data of hospitals, health centers, private
clinics, and medical examination centers as sources to
construct medical data marts MDataMart (Medical Data
Mart) through data cleaning, conversion, aggregation, and
extraction, and isolate business data from analytical data.
Based on the data mart MDataMart, using the data mining
technology, the medical description model and predictive
model is constructed.
The architecture of BDMSP is divided into three parts,as

shown in figure 1. The first part is medical data, which
provides raw data for BDMSP; The second part is the
Hadoop cluster. This layer first processes the data of the first
layer and loads it into the data mart MDataMart, which is
based on the medical data. Based on the data mart
MDataMart, the data mining technology is the core and will
be analyzed. The results are stored in the business model
library, and the application server provides the client with a
secondary development interface for the model algorithm.
The third part is the BDMSP client software, which creates a
user graphical interface through calling the interface.g p g g

Figure 1. BDMSP Solution ArchitectureKey technologies for system
implementation

Based on MapReduce parallel analysis and processing
architecture, this paper proposes a medical data mining and
knowledge management model in big data environment.
MapReduce is the data processing programming model of
Hadoop ecosystem. It is the core algorithm of big data
processing and the focus and core of data mining and
knowledge management model in this paper. MapReduce
programs written in various languages, such as Java, Python,
C, C++, Ruby, etc., can be run in a Hadoop cluster
environment. MapReduce was first proposed by Google.
MapReduce is an abstraction of Google's big data processing
problems and requirements, decoupling the complexity of
distributed computing into two parts ： (1) MapReduce
computing model abstract computing tasks; (2) Distributed
computing architecture supporting MapReduce. The
MapReduce computing model assumes that the input that the
user needs to process is a column key-value pair. Based on
this, two functions, Map and Reduce, are defined. These two

302

2019 International Conference on Intelligent Transportation, Big Data & Smart City (ICITBS)

978-1-7281-1307-4/19/$31.00 ©2019 IEEE
DOI 10.1109/ICITBS.2019.00079



functions can be defined and implemented by business logic
implementers with different requirements. Hadoop
MapReduce is an open source implementation of Google's
MapReduce computing model. Its system architecture is
shown in Figure 2.

Figure 2. Hadoop MapReduce System Architecture

III. MEDICAL INFORMATION AND DATA MINING

Data mining is a key support link in big data application
systems. Data mining refers to the engineering and
systematic process of discovering potentially but unknown
information and patterns from large amounts of data. The
fundamental purpose of BDMSP system information sharing
is to realize medical information sharing and medical service
innovation through big data mining and knowledge
discovery, promote the social development of medical
knowledge and services, and improve the level of social
medical security. At present, data mining has deep
application and research in the fields of disease prevention,
disease diagnosis, disease treatment and disease prognosis.
Data mining technology and mining algorithms have
promoted the progress and development of medical
informationization. Based on the medical knowledge
discovery model in the data mining environment, this paper
introduces the cloud computing and big data processing
architecture, and refines the cloud computing-based Hadoop
data mining model and technical architecture. The
knowledge management module of this paper is based on the
“medical cloud” as the core ecosystem. Based on the
regional medical information resources, combined with
external medical information and knowledge base, the data
mining and knowledge management system supported by
Hadoop data analysis and processing technology is
constructed. Finally, the cloud service model of service
collaboration and knowledge sharing centered on the
"medical cloud" architecture. The medical knowledge
discovery mode in the data mining environment is shown in
Figure 3.

Figure 3. Medical knowledge discovery mode in data mining environment

A. Parallel Realization of Classical Data Analysis
Algorithm
ApacheMahout is an open source project of the Apache

Software Foundation. It is an open source implementation of
some common algorithms in the field of machine learning to
help developers build intelligent applications efficiently.
Other than this, The latest version of Mahout adds support
for the Hadoop platform, turning the algorithms
implemented in the past into TMapReduce mode. The
analysis of medical big data involves a variety of algorithms.
Mahout provides many new algorithms and implements
MapReduce of existing algorithms, which saves the
modification cost of many existing algorithms and becomes
another tool in the field of big data analysis. The data mining
improvement model is deployed to the Hadoop distributed
computing platform, and the Hadoop platform's Mahout tool
library is encapsulated into the mining layer of the improved
model. Mahout has parallelized the traditional data mining
algorithm and is suitable for MapReduce operation with
distributed computing platform. Data mining request
operations could be implemented by calling the data mining
algorithm interface provided by Mahout.

B. Massive digital medical image processing based on
Hadoop
1)Image data mining process
Figure 4 shows the whole process of image data mining.

Before data mining, it is necessary to perform image data
preprocessing and extract image data feature[1] operations to
collect image data mining information. Several common
methods of image data mining: classification and prediction
analysis of image data, multi-dimensional analysis of image
data, similarity retrieval of image data, and association
mining of image data[2]. In the classification and prediction
analysis of image data, we classify according to the
characteristics of images, and derive knowledge and rules to
predict future information. In the multi-dimensional analysis
of image data, we can construct multi-dimensional features
such as color, texture and shape of the image for
comprehensive analysis. In the similarity retrieval of image
data, we can use image color histogram-based features,
image-based multi-features based features, wavelet-based
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features with regional granularity or image wavelet-based
features for image similarity retrieval[3]. In the association
mining of image data, we also mine association rules based
on the characteristics of images.

By using various data mining algorithms, we are able to
extract the various patterns of information from the most
primitive images. Through these modes and the knowledge
base obtained by various machine learning, the subsequent
analysis is carried out, and finally the rules and knowledge
conveyed by the images are obtained.y y g

Figure 4. The process of image data mining

2) Image processing mining implementation process
Distributed database HBase and distributed data

warehouse Hive for storing and managing massive image
data. Since HBase and Hive are built on top of the Hadoop
platform, it is easy to implement MapReduce programs to
obtain image data from them and implement parallelization.
In the Map task, the map function can be used to preprocess
image data and feature extraction. In the Reduce task, the
reduce function can be used to perform data mining on
similar image features, and the mining knowledge and rules
obtained by the final output can be saved. Because Map task
and Reduce task can be executed in parallel, Hadoop
platform can solve the double problem of massive storage
and massive calculation in massive image data mining[4]. In
practical applications, digital mining of massive image data
requires simultaneous initiation of multiple MapReduce
parallel computing jobs.

Figure 5. The framework of image data mining system

IV. CONCLUSIONS
In this paper, a medical service system BDMSP which

based on big data technology, is introduced. It describes the
design of BDMSP from system architecture, key
technologies, its application and etc. It may be a helpful
research for application of big data technology.

REFERENCES
[1] Petra Pemer． Image mining： issues， framework，a generic tool

and its application to medical． image diagnosis[J]． Engineering
Applications of Artificial Intelligence．April 2002， l 5(2)：205-
216．

[2] S．Colantonio，O．Salvetti，I．B．Gumvich，Yu．Trusova．
An ontological framework for media analysis and mining[J]．Pattern
Recognition and Image analysis．June 2009，19(2)：22 1·230

[3] L．Barroso，J．Dean，U．Holzle．Web search for a planet：the
Google cluster architecture[J]．IEEE
Transactions on Micro，2003，23(2)：22—28．

[4] Liu Kun， Dong Longjiang.Cloud data storage and management.
Computer system application，2011,20 (6)：232-237. (in Chinese)

304


