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Abstracts

This article review the clinical applications and limitations of magnetic resonance

imaging (MRI), focusing on the balance among tissue contrast, acquisition speed,

and spatial resolution. It summarizes the diagnostic value of T1-, T2- ﬂ

@ Day 1 | EEEW

diffusion-weighted imaging in various diseases and explains how sequ

parameters influence overall image quality. The article also discusses advé | and
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in fast imaging techniques including parallel imaging and deep-learning-t

reconstruction, which helps reduce scan time while preserving signal stabilit

contrast. Key practical considerations—such as motion artifacts, suscept. @ SORA Z

effects caused by a metal implants, and the impact of patient cooperation—are
BY OPENAI

U\ highlighted as critical factors affecting diagnostic reliability. Finally, the article

Chia-Feng Lu, alvin4016@|

tools for disease detection and longitudinal

MRIroleasa

1 lidae that 6t itt tinta ta i

http://image-net.org

IMAGENET database, 21841 synsets

IMAGENET

—workingdog —— husky

k'. 75
]
AR

- wa

trimaran

tercraft ~—— sailingvessel ——  sailboat —_—

Chia-Feng Lu, alvin4016@nycu.edu.tw 8




ol o

%2 ImageNet Large Scale Visual Recognition Challenge (ILSVRC) \ Infor ation/Data EXplOSiOﬂ NA
- m X ’ i e o
& The depth of the model was essential for its high DIGITAL ERA of HEALTHCARE
Crunch time in France
performance, which was computationally expensive, but R Medication
20 made feasible due to the utilization of graphics processing units South Kore'sufinished evltion
- (GPUs) during training. =" -
o v,
S The world's most @ ) f
g s Why not have filters with multiple sizes operate on the valuable resource ~ ‘ o ‘
& same level? The network essentially would get a
- e “ ” Laboratory
o 5 bit “wider” rather than “deeper”. Hlstory/
= !
e Report v\
w
67 m S x /
N e =38 SBIF  Taaat  amc | - ) /)
225 4 Imaging
l l . Genomics
2010 2011 2012 2013 2014 2015 2015 2015 2016 2016 2017 2017 = |
Traditional CNN  AlexNet  ZFNet VGG GoogleNet Inci’pztion Ince‘?;ion ResNet Ince‘%ion ResNeXt SENet The Economist, May 2017. Insurance
Chia-Feng Lu, alvin4016@nycu.edu.tw 9 Chia-Feng Lu, alvin4016@nycu.edu.tw 12
FDA Speeds Up Artificial Intelligence
L L L
Approvals January 2019 Digital Medical Images
Company FDA Approval Indication
Apple September 2018 Atrial fibrillation detection
Aidoc August 2018 CT brain bleed diagnosis
iCAD August 2018 Breast density via mammography
Zebra Medical July 2018 Coronary calcium scoring
Bay Labs June 2018 Echocardiogram EF determination
Neural Analytics May 2018 Device for paramedic stroke diagnosis
1Dx April 2018 Diabetic retinopathy diagnosis
Icometrix April 2018 MRI brain interpretation
Imagen March 2018 X-ray wrist fracture diagnosis
Viz.ai February 2018 CT stroke diagnosis
Arterys February 2018 Liver and lung cancer (MRI, CT) diagnosis
MaxQ-Al January 2018 CT brain bleed diagnosis
Alivecor November 2017 Atrial fibrillation detection via Apple Watch
I Arterys January 2017 MRI heart interpretation I Chia-Feng Lu, alvin4016@nycu.edu.tw 14
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Sends notifications to a
neurovascular specialist that a
suspected large vessel occlusion
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Take Your First ECG

Recording an ECG typically takes|
30 seconds.

First, open the ECGZ
Apple Watch.

Note: To take an accu

Automatically detect
more than mild diabetic
retinopathy in adults
diagnosed with diabetes.

Determine the presence
of atrial fibrillation (AF) or
sinus rhythm (SR) on a
classifiable waveform.

OsteoDetect

re: DETECTED

Analyze wrist radiographs
using machine learning to
identify and highlight distal
radius fractures,

Elements and Applications

Problem Definition 3
(Clinical Relevance)

» ¥18/E 1 Data acquisition .

« 5% 11538l Lesion detection
- & RIE2ER Differential diagnosis

(Images and Clinical Data)

« R/ #R Disease grading

A

y

+ EXREBE Home-based healthcare
- ERA7EH Genotypes prediction

Training

(Annotation and Image Markup)

Labeling

- JE1& 7838 Prognosis prediction

Big Data

Machine

Benefit the Clinical Learning
Diagnosis & Treatment (Conventional or Deep Learning)
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Applications of Al in Medicine
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Applications of Al in Medicine

Fields Application Purpose Descriptions

Medical Imagin i i
edical Imaging Detection & segmentation

Identifies tumors, stroke, fractures; auto-

(Radiology) segments organs on CT/MRI/X-ray.
Cardiolo Imaging & rhvthm analvsis Automates echo measurements, detects
By ging Y ¥ arrhythmias, predicts cardiac risk.
Neurology Brain disease detection Detects stroke/ICH, qu'antlfles atrophy,
supports emergency triage.
lassifies histol li
Pathology Cancer screening Classifies histology slides and grades tumors

with high accuracy.

Clinical Decision Support Prediction & automation

Predicts outcomes, summarizes charts,
assists diagnostic decisions.

Chia-Feng Lu, alvin4016@nycu.edu.tw Benlamens etal. NPJ dlgltal

medicine. 2020, 3(1):1-8. ;¢
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Three Phases of Scaling Al in Healthcare=%, Lesion detection — Chest Images %‘ NIEA
~ Vessel suppression + nodule detection

¢ To address the routine, repetitive, and largely administrative tasks.

¢ Al based on imaging in radiology, pathology, and ophthalmology.

J
~

¢ To support the shift from hospital-based to home-based care.

¢ Remote monitoring, Al-powered alerting systems or virtual assistants,
as patients take increasing ownership of their care. )

\/ : — i~ - N
* To improve clinical decision-support tools based on evidence from
clinical trials.

¢ Al as an integral part of the healthcare value chain.

J

Transforming healthcare with Al, March 2020, McKinsey & Company.
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Riverain.

TECHNOLOGIES

CIearRead CT

Clinical Al

ClearRead CT is Riverain's transformative,
concurrent read Al product built off of the
patent pending ClearRead CT | Vessel
Suppress software. ClearRead CT
provides a vessel suppressed CT series
while automatically detecting and
measuring critical properties of solid, sub-
solid and ground glass nodules.

FDA approved for nodule detection, 2016

https://youtu.be/e4AKUmPUUIHg
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Real-time Multi-Person 2D Pose Estimation
Using Part Affinity Fields

Zhe Cao, Tomas Simon, Shih-En Wei, Yaser Sheikh
Carnegie Mellon University
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Real-time Multi-Person 2D Pose Estimation
Using Part Affinity Fields
Zhe Cao, Tomas Simon, Shih-En Wei, Yaser Sheikh
Carnegie Mellon University
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Human nervous tissue is rapidly lost as emergent evaluation and therapy are required. CT H ea d
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=== Chatbot for Medicine
177s per case
Authors: Peter Lee, Ph.D. , Sebastien Bubeck, Ph.D., and Joseph Petro, M.S., M.Eng. Author Info & Affiliations
CNN processing .
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o in the analysis of medical images," the detection of drug interactions,” the identification of
o high-risk patients,? and the coding of medical notes.* Several such uses of Al are the topics of

~3 mln to .MD- ~12 mln to M.D. the “Al in Medicine” review article series that debuts in this issue of the Journal. Here we o
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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.

of model overfitting = low generalization.

Can doctors/tests be always right?

Chia-Feng Lu, alvin4016@nycu.edu.tw

2 Apr 2019 156:00 GMT

How IBM Watson Overpromised
and Underdelivered on Al
Health Care
After its triumph on Jeopardy!, IBM’s Al seemed

poised to revolutionize medicine. Doctors are
still waiting

2015 F 4 B » IBM A& 1L 7 H1I# Watson Health 25 ; %l 2016 & » Watson KZJTEE 7 40
BExT (K% 12008 ) WET 4 XRBEEE ST » 84 Explorys » Phytel # Merge
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Only 5/50 partnerships successfully produced applications.
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Uncertainty
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"Thinkers with Al capabilities will dominate those
who use Al without critical thinking skills, while
those who resist Al will be left behind."

BLOOM'S TAXONOMY — COGNITIVE DOMAIN (2001)
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Al is learning all the time,
how about you?
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