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Expert systems

Artificial Intelligence
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Image recognition was difficult...

Write how to distinguish dog and cat.
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lYou can’t write using natural language.
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Error rates improves
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AI in medical applications
• Image recognition – computer assisted diagnosis
• IBM Watson - Literature search assistance

More applications in research...
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Approved AI: FDA
2017/1 Caldio DL

(Arterys Inc.)
CAD to analyze cardiac MR images by deep 
learning.

2018/2 ContaCT

(Viz. AI.)
CAD to detect possible infarctions of major 
cerebral arteries.

2018/3 Acumen HPI

(Edwards 
Lifescience)

Alert low blood pressure during surgery by 
machine leaning.

2018/4 IDx-DR

(IDX LLC)

World’s first automated diagnosis software 

to diagnose retina images.

2018/5 OsteoDetect

(Imagen)
CAD to detect bone fracture from stereo X-
ray images.
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Regulation & guidance on AI
�� • CAD classification extended to accept AI in Sep. 2017.

• Tensent ���� started from June 2018.
�Nikkei Xtrend 2018/7/4�

USA • Approved as ‘de Novo.’
• Several draft guidance on CAD.
• No guidance on machine learning.

EU • Decision Support Software mentioned in SaMD guidance.
• A few CE certifications.

Korea • Guidance issued. One approval.

Japan • Endoscopic CAD approval soon?
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PMDA “AI-based med-sys” report

10

https://doi.org/10.14326/abe.7.118

Full report in Japanese
https://www.pmda.go.jp/rs-std-jp/outline/0003.html
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Unique 4 characters of AI med-sys
1. Plasticity

� ���������	��	����������������	����������
.������
 

� ���������������	��������
�.������	��	�����

2. Unpredictability (black-box)
� ���������������.���������������
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3. Autonomy (in future)
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4. Data quality
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Performance transformation by
continuous learning

• Pros
# �������"������-����,.����
# ��--,�,�����, ����������

• Cons
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Continuous learning without the ground truth can be costly.
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Unpredictability (black box)

• 4 wins – 1 lose... Bad game.
• Alpha couldn’t explain why AI behaved so.
• Neural network is not always predictable.
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Visualization of factors that strongly influence output – Hot topic
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Level of CAD CAD = Computer Assisted Diagnosis
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Level of autonomy of medical robots (Fig. 1)
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Data quality issue
• Learning data
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• Testing data
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DON’T MIX THEM
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AI and risk

• No new hazard added by AI.
• Scenarios to hazardous situation can complicate.

cf: Degree of autonomy does not directly correlate 
to risk level. (IEC TR 60601-4-1)

17

 ����.����
����
���	��������
���������
�
�	�
���.���


