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Innovation of Diagnosis through Information Technology

Cloud Platform and Al Image Analysis of Medical Bigdata

Research Center for Medical Bigdata

Founded in November 2017, Research Center for Medical Bigdata (RCMB) has been working on construction of
cloud platform for medical bigdata and studies for medical image analysis using machine learning (ML) including
artificial intelligence (Al). Here we are going to introduce our activities so far and outlook what we are aiming for.

What's the problem?

- Ever aging society in Japan
Increasing demand for medical care while declining the number of doctors
- Especially, not enough number of specialist in
provincial area

GPs (general practitioners) have to cover many medical fields.

* Doctors have no time

GPs are encouraged to acquire many sophisticated skills in short period
of time.

That means...
- Few GPs who have excellent skills

in many fields
should take care of ever increasing number of

patients.
+ Aren't they humans?

Of course they are. But it's not sustainable situation

either.

Actually what are you doing?

How we'd solve the problem?
+ The power of IT

Al can learn skills and knowledge of many specialists and can be deployed
as cloud services.

- GPs should be able to get support of the
specialists

The Al doctors of cloud provide diagnostic aids through the net.

Will the Al doctors replace human
doctors?

s diagnostic
We aren't aiming for that. support
* It's human that diagnose and _ from
Al doctors

make a therapeutic decision
The Al doctors only assist human doctors.

There are two main activities here. One is the construction of a cloud platform for medical bigdata and the
other is research for medical image analysis using ML such as deep neural net. To improve performance of
the ML including Al, not only the architecture of the neural net, but both quality and quantity of the data are
also key factors. The cloud platform will store large amount of high-quality medical imaging data, which are
essential for the study of ML-based diagnostic system.

ML-based diagnostic system

Prototyping ML-based diagnostic system utilising the medical images on

Construction of cloud platform

Construct an online cloud platform consisting with file servers (storage),

which store anonymised medical images, and computing (GPU) servers the online platform as learning data. The Al doctors of cloud should be

for the ML. based on the prototypes.
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@ deep CNN learns the labeled fundus images
@ set binary output and classify intact and
glaucoma fundus

An Example of
Al Image Analysis

Functions of @ take anonymised image data form medical societies and securely store them
Cloud Platform @ analyse the dataset on the cloud by researchers

glaucoma

Part of our research activities is funded by Japan Agency for Medical Research and Development (AMED).
Collection and anonymisation of the medical images are joint efforts with 7 leading medical societies in
Japan®. Studies on ML-based medical image analysis are in collaboration with the University of Tokyo, Nagoya
University, Nara Institute of Science and Technology and Kyushu University.

*the Japan Society of Pathology, the Japan Radiological Society, the Japan Gastroenterological Endoscopy Society, the Japanese Ophthalmological Society,
the Japanese Dermatological Association, the Japan Society of Ultrasonics in Medicine and the Japan Association for Medical Informatics
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