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Abstract. With the rapid development of medical information technology, the
amount of medical data continues to increase, and the data structure becomes
increasingly complex. How to efficiently process and utilize this data to improve
the quality and efficiency of medical services has become an important issue. This
article proposes an innovative design for a medical big data platform that inte-
grates machine learning and knowledge graph, using large-scale language mod-
els and deep learning models to conduct deep analysis and mining of medical
text, images, and other data; Adopting a knowledge graph based medical data
integration method to build a sustainable medical big data ecosystem. By trans-
forming medical data from different sources and categories into a unified knowl-
edge representation, the integration, storage, management, analysis, and mining
of medical data can be achieved. The research results will provide more accurate,
faster, and effective data decision-making support for applications such as hospital
management, clinical treatment, and scientific research and teaching.
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1 Preface

With the rapid development of medical informatization and digitization, the aggregation
and utilization of medical big data has become a hot issue in the medical field. In China,
due to the large number of patients, medical big data has the characteristics of large-
scale and multimodal. However, compared to Western countries, China’s massive clinical
medical data has not yet been fully utilized in the support of medical Al technology [1].In
this context, medical big data platforms that integrate machine learning and knowledge
graph technology are gradually receiving attention. Machine learning technology can
help doctors discover potential patterns and trends from a large amount of medical
data, improving the accuracy and efficiency of medical diagnosis and treatment. And
knowledge graph technology can semantically model and organize knowledge in the
medical field, thereby achieving knowledge sharing and reuse. Therefore, combining
machine learning and knowledge graph technology can bring broader prospects and
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deeper impacts to the analysis and application of medical big data. In this context,
this article proposes an innovative design scheme for a medical big data platform that
integrates machine learning and knowledge graph technology [2, 3]. Based on machine
learning technology, massive medical data is analyzed and mined, while knowledge
graph technology is used to semantically model and organize knowledge in the medical
field, thereby achieving knowledge sharing and reuse. In addition, this article further
proposes an adaptive learning mechanism that can continuously optimize and update the
knowledge graph based on actual application scenarios, improve the adaptability and
flexibility of the platform, and effectively verify the application effect of the platform
in the medical field by constructing a multi-layer system of microservices. The research
results not only provide a new approach and method for data analysis and application in
the medical field, but also have certain promotion and application value. In the future,
we will further improve the functionality and performance of the platform, explore more
in-depth application scenarios, and make more active contributions to the aggregation
and utilization of medical big data [4].

2 Development and Current Situation of Medical Big Data

In recent years, with the continuous and mature development of emerging technologies
such as cloud computing, big data, the Internet of Things, mobile internet, and artificial
intelligence, the integration of traditional medical industry with these emerging tech-
nologies has been accelerated. Among them, the new medical formats represented by
health and medical big data have continuously stimulated the development of the medical
industry. In order to further promote and standardize the development and application
of the healthcare big data industry, in June 2016, the State Council issued the first offi-
cial document of the healthcare big data industry - “Guiding Opinions on Promoting
and Standardizing the Development of Healthcare Big Data Applications”, proposing to
establish 100 regional clinical medical data demonstration centers by 2020 [5, 6].

Health and medical big data plays an extremely important role in big data. On the
one hand, the awakening and deepening of human health awareness have continuously
raised the level of demand for medical health, stimulating the deep application of big
data technology in the medical field. On the other hand, the popularity of mobile/internet
healthcare, automated analysis and detection devices, and wearable devices has made
patients, doctors, enterprises, and governments direct creators of data, generating massive
amounts of medical data every day, providing a crucial foundation for the development
of medical big data.

With the improvement of the living standards of the Chinese people, the increasing
aging population, and the strengthening of residents’ awareness of health management,
the demand for medical and health services in China is constantly increasing, [7] and the
massive amount of data is showing explosive and geometric growth. With the increas-
ingly close combination of clinical research and big data, key data technologies such as
data lake and master data management will be gradually applied in a large scale, and the
integrated integration mode will lead to changes in traditional industry empowerment.
Big data is driving the development of the whole medicine.
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3 Analysis of the Characteristics of Medical Big Data

Medical big data refers to the massive, diverse, complex, precise, secure, heterogeneous,
and closed data generated in the field of healthcare. With the continuous development
of information technology and the deepening of medical informatization construction,
medical big data has become an important resource in the field of healthcare, with broad
application prospects and value. By analyzing medical big data, we found that it has six
typical attribute characteristics [8, 9], as shown in Fig. 1.

(1) Massive capacity. The volume of medical big data is enormous, which may come
from clinical data, laboratory data, imaging data, genetic data, vital sign data, medical
record data, health record data, etc. For example, in the United States, the data
volume of the healthcare system reached 150 exabytes in 2011. With the continuous
development of Internet of Things technology and the emergence of medical devices,
health wearable devices, etc., the monitoring of various vital sign data has become
practical and possible, and the increase in data volume is faster.

(2) Diversity. Medical big datais not only vastin quantity, but also diverse in types. These
datasets may come from different medical institutions, different medical services,
and different medical fields, including diagnosis, treatment, rehabilitation, disease
prediction, health management, and other aspects. At the same time, data forms
may also include structured, semi-structured and unstructured data, such as medical
records, medical orders, images, etc.

(3) Fastness. With the development of data collection methods, the speed of medical
big data collection, processing, and analysis has also become faster. For example,
during the outbreak of the epidemic, the speed of collecting and analyzing case data
is crucial for the control and treatment of the epidemic.

(4) Accuracy. Due to the close relationship between medical data and human health,
illness, and life, any mistake may lead to erroneous conclusions. Therefore, it is
necessary to ensure the content integrity and constraint integrity of the data during
data processing.

Massive % . . % N %
S . Diversity Fastness Accuracy
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Complexity Security

The Data Form of Medical Big Data
Structured Semi-structured
data data

Fig. 1. Analysis of the characteristics of medical big data
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(5) Complexity. Due to the fact that the medical field contains a large number of med-
ical professional terms, including over 30000 disease names alone, as well as tens
of thousands of diagnostic, surgical, and drug names, as well as a large number of
professional terms such as imaging and laboratory examinations, the understanding
and application of these terms require the knowledge and skills of medical profes-
sionals. On the other hand, there are complex interrelationships between different
data types, such as patient genetic data, imaging data, and medical record data, which
may be interrelated. Deep data mining and analysis are needed to discover the inher-
ent relationships among them. These pose enormous challenges to the integration
and analysis of medical data.

(6) Security. Due to the sensitive data in medical big data, such as the patient’s name,
age, gender, contact information, medical history, physical examination, etc., the
leakage of this information can pose a threat to the patient’s privacy and security.
Therefore, the security of medical big data is one of its very important attributes [ 10,
11].

4 Design of a Platform Framework Integrating Machine Learning
and Knowledge Graph

4.1 Functional Design

Inresponse to the rapid growth of medical data and the rapid development of information
technology, a medical big data platform integrating machine learning and knowledge
graph has been constructed. By using large-scale language models and deep learning
models to deeply analyze and mine medical text, images, and other data, and combining
knowledge graph based medical data integration methods, a sustainable medical big data
ecosystem has been constructed. The specific functions are shown in Fig. 2.

4.1.1 Data Storage and Management

Data storage and management utilize big data technology to efficiently store and manage
data. First, the data is divided into structured data and unstructured data, which are stored
in relational database and distributed file system respectively. Secondly, achieve fast
query and retrieval of data, supporting multiple data formats such as CSV, JSON, etc.

4.1.2 Data Collection and Preprocessing

This function is responsible for collecting medical data from multiple data sources, and
the collected data is cleaned and standardized to meet the needs of subsequent analysis.
For data involving patient privacy, desensitization technology is used for processing.

4.1.3 Knowledge Graph Construction and Reasoning

The knowledge graph construction and inference module includes sub modules such
as entity extraction, attribute extraction, relationship extraction, and knowledge rep-
resentation. Through natural language processing technology, entities, attributes and
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Fig. 2. Main function division of the platform

relationships are extracted from medical data, and knowledge maps are constructed
using knowledge representation technology. Based on the knowledge graph, association
analysis and inference can be conducted to explore potential knowledge.

4.1.4 Machine Learning Models and Analysis

Machine learning models and analysis are responsible for intelligent analysis of medical
data. According to different analysis tasks, machine learning algorithms such as predic-
tion, classification, and clustering can be used. In addition, for complex problems, deep
learning techniques such as Convolutional Neural Networks (CNN), Recurrent Neu-
ral Networks (RNN), and Long Short Term Memory Networks (LSTM) can be used.
Through machine learning and deep learning technologies, efficient mining and analysis
of medical data can be achieved.

4.1.5 Visualization and Intelligent Interaction

The visualization and intelligent interaction module provides a user-friendly interface to
display data, knowledge graphs, and analysis results. Users can quickly understand the
data situation, knowledge structure, and analysis results through an intuitive visual inter-
face. Atthe same time, it supports users to obtain the required information through intelli-
gent interactive methods, such as through question answering systems, voice recognition,
and other methods.
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Fig. 3. Platform Technology System Architecture Design

4.1.6 Security and Privacy Protection

The security and privacy protection module is responsible for ensuring the security
of data during storage, processing, and transmission, and protecting patient privacy.
Specifically, it includes functions such as data encryption, access control, and auditing.
Data encryption technology can ensure the security of data during transmission, access
control can limit the access rights of different users to data, and audit function can record
user operations to ensure data security and traceability.

4.2 Technical System Design

Its technical system is built using a microservice architecture, as shown in Fig. 3.

The system closely combines the data collection, analysis and mining layer with
the upper service application, and realizes the data extraction, loading and crawling of
different categories, sources and targets in the data layer. It needs to provide support
for mainstream databases and provide effective parsing means for unstructured files
such as JPG, CSV, XML and HTML. The natural language processing layer realizes the
digital processing of electronic medical record data. In the analysis and mining layer, the
combination of machine learning model and expert experience decision-making is used
to deal with the problems of data standardization, data quality, information integrity,
relationship network construction and so on. The updated data forms different subject
databases according to the purpose and organization form to provide data services for
clinical management, operation decision-making, scientific research analysis, patient
portrait and other functions.

5 Conclusion

At present, the rapid accumulation of medical big data provides enormous opportunities
for the healthcare industry, while also bringing challenges in data security, data shar-
ing, and data integration analysis. In response to these challenges, artificial intelligence
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technologies such as machine learning and knowledge graph have brought hope for
the effective utilization of medical big data. Machine learning technology can achieve
automatic learning and prediction based on large-scale medical data, enabling person-
alized diagnosis and treatment plan formulation. Knowledge graph can achieve medical
knowledge inference and new knowledge discovery through relationship prediction and
path search. Combining machine learning and knowledge graph technology with med-
ical big data can achieve more accurate medical diagnosis, personalized treatment plan
formulation, and deeper understanding of disease mechanisms. In the future, with the
further accumulation of data and the improvement of algorithm models, medical big
data analysis platforms based on machine learning and knowledge graphs are expected
to have a greater impact and truly achieve intelligent healthcare. However, there are also
issues such as data privacy protection and artificial intelligence bias, which require the
joint improvement and protection of relevant legal systems and technical levels.
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medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.
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