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Introduction of AI
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A.I. and M.L.
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AI
ML
DP



ML in your daily life…
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ML in your daily life…
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http://image-net.org
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14,197,122 images

IMAGENET database, 21841 synsets
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ImageNet Large Scale Visual Recognition Challenge (ILSVRC)

2010         2011         2012   2013         2014         2015         2015   2015         2016         2016         2017         2017
Traditional CNN     AlexNet ZFNet VGG   GoogLeNet Inception Inception ResNet Inception  ResNeXt SENet

v2 v3                              v4
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The depth of the model was essential for its high 
performance, which was computationally expensive, but 
made feasible due to the utilization of graphics processing units 
(GPUs) during training.
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Why not have filters with multiple sizes operate on the 
same level? The network essentially would get a 
bit “wider” rather than “deeper”.

Information/Data Explosion
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DATA

The Economist, May 2017.

DIGITAL ERA of HEALTHCARE

Imaging

Laboratory
History/

Report

Genomics

Medication

Insurance

FDA Speeds Up Artificial Intelligence 
Approvals January 2019
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Digital Medical Images
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> 100,000,000 images per day
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ContaCT / Viz LVO ECG App IDX-DR OsteoDetect

Sends notifications to a 
neurovascular specialist that a 

suspected large vessel occlusion 

Determine the presence 
of atrial fibrillation (AF) or 

sinus rhythm (SR) on a 
classifiable waveform.

Automatically detect 
more than mild diabetic 

retinopathy in adults 
diagnosed with diabetes. 

Analyze wrist radiographs 
using machine learning to 

identify and highlight distal 
radius fractures.

More confident

Less confident
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Elements and Applications

• 影像/資料擷取 Data acquisition
• 病灶偵測 Lesion detection
• 鑑別診斷 Differential diagnosis
• 疾病分級 Disease grading
• 居家醫療 Home-based healthcare
• 基因預測 Genotypes prediction
• 預後預測 Prognosis prediction
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Big Data
(Images and Clinical Data)

Training Labeling
(Annotation and Image Markup)

Machine Learning
(Conventional or Deep Learning)

Problem Definition
(Clinical Relevance)
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Benefit the Clinical 
Diagnosis & Treatment

Applications of AI in Medicine
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Applications of AI in Medicine
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DescriptionsApplication PurposeFields

Identifies tumors, stroke, fractures; auto-
segments organs on CT/MRI/X-ray.Detection & segmentationMedical Imaging 

(Radiology)

Automates echo measurements, detects 
arrhythmias, predicts cardiac risk.Imaging & rhythm analysisCardiology

Detects stroke/ICH, quantifies atrophy, 
supports emergency triage.Brain disease detectionNeurology

Classifies histology slides and grades tumors 
with high accuracy.Cancer screeningPathology

Predicts outcomes, summarizes charts, 
assists diagnostic decisions.Prediction & automationClinical Decision Support

Benjamens et al. NPJ digital medicine. 2020, 3(1):1-8.



Three Phases of Scaling AI in Healthcare
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Transforming healthcare with AI, March 2020, McKinsey & Company.

Phase 1
• To address the routine, repetitive, and largely administrative tasks.
• AI based on imaging in radiology, pathology, and ophthalmology.

Phase 2
• To support the shift from hospital-based to home-based care.
• Remote monitoring, AI-powered alerting systems or virtual assistants, 

as patients take increasing ownership of their care.

Phase 3
• To improve clinical decision-support tools based on evidence from 

clinical trials.
• AI as an integral part of the healthcare value chain.

Lesion detection – Chest Images
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FDA approved for nodule detection, 2016 https://youtu.be/e4KUmPUUlHg

Vessel suppression + nodule detection
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https://www.youtube.com/watch?v=pW6nZXeWlGM

動作偵測、居家復健
評量、球員動作分析
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Time Is Brain

stroke hemorrhage hydrocephalushematoma
Non-urgent Urgent

Introduction

Human nervous tissue is rapidly lost as emergent evaluation and therapy are required.

https://www.ahajournals.org/doi/abs/10.1161/01.str.0000196957.55928.ab
Chia-Feng Lu, 
alvin4016@nycu.edu.tw

Current 
CT Head 

Workflow
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Mount Sinai Hospital

Radiographer Radiologist
(-120 – 0 min) (0 - 120 min)

Routine

Urgent

(96303 reports)

87 min
(s.d. 200 min)

75 min 
(s.d. 171 min)

Nat Med. 2018 Sep;24(9):1337-1341.Chia-Feng Lu, 
alvin4016@nycu.edu.tw

How long do you have to wait for medical care?

Differential Diagnosis – Emergency
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Conclusions & Perspectives
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Challenges of ML/DL
• Identification of Key question  requirement of domain knowledge
• Sufficient and diverse dataset multi-center/international collaboration
• The correctness of data annotation  garbage in garbage out.
• The issue of model overfitting  low generalization.
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鑽牛角尖Can doctors/tests be always right?
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Headquarter of IBM Watson in Manhattan. 

Only 5/50 partnerships successfully produced applications.
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WINNER

LOSER

先發制人

後知後覺
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NEVER KNOWS WHAT’S HAPPENING
不知不覺
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Collaboration Competition

ReplacementSolution
Together, We Solve Century Challenges.

Multidiscipline
(Imaging, Coding, 

Medicine)
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Machine Learning
(Algorithms)

Domain Knowledge
(Clinical Questions & Data)
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"Thinkers with AI capabilities will dominate those 
who use AI without critical thinking skills, while 
those who resist AI will be left behind."
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AI is learning all the time, 
how about you?


