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Tim Cook

Apple's work in health and wellness is "an
area that | believe, if you zoom out into

the future, and you look back, and you ask
the question, “What was Apple's greatest
contribution to mankind, it will be about

health”

2019.CNBC Interview
https://www.cnbc.com/2019/01/08/tim-cook-
teases-new-apple-services-tied-to-health-care.html
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% 8 Bk K335 & T 18 Big Datais King

The Power of Patient Data: How Flatiron Is Combining
Big Data and Machine Learning to Revolutionize
Cancer Care
By Scott Briggs Next: ROChe TO Buy Big Data
Student o wechine el Jpstart Flatiron Health For

New Grocery Battle Grof

POSTED NOV 12, 2018 $ 1. 9 Billion

Matthew Herper Former staff (®)
Healthcare
f I l . 1 cover science and medicine, and believe this is biology's century.
3 : ;
&

With their machine learning-enabled OncoEMR platform, Flatiron is giving oncologists the power of big data at the point of patient care.
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Clothing
Vital signs
ECG

Sweat analysis

Breast cancer
detection

Wristband
Vital signs

Movement
Glucose

Shoes
Cadence
Impact force
Balance

Contact time/
distribution
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Sanjiv S. G. etc., Toward achieving precision health, Science Translational Medi

Contact lens
Intraocular pressure
Glucose

Breath analysis

Volatile organic
compounds

Lung cancer detection

Electronic skin
Vital signs

UV exposure
Sweat chemistry

Implantah
Cardiac mc
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Automobile
Vital signs
Stress
Environment

(Eminivy.

Saliva

Urine
Stool

Bathroom ] Bedroom

Kitchen
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Medication
compliance

Cardiometabolic Refngerator

Dletary Food
habits quality

Sanjiv S. G. etc., Toward achieving precision health, Science Translational Medicine 2018
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Medical Applications of Wearable Device in Health Care

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Large-Scale Assessment of a Smartwatch
to Identify Atrial Fibrillation

Marco V. Perez, M.D., Kenneth W. Mahaffey, M.D., Haley Hedlin, Ph.D.,
John S. Rumsfeld, M.D., Ph.D., Ariadna Garcia, M.S., Todd Ferris, M.D.,
Vidhya Balasubramanian, M.S., Andrea M. Russo, M.D., Amol Rajmane, M.D.,

Lauren Cheung, M.D., Grace Hung, M.S., Justin Lee, M.P.H., Peter Kowey, M.D.,

Nisha Talati, M.B.A., Divya Nag, Santosh E. Gummidipundi, M.S.,
Alexis Beatty, M.D., M.A.S., Mellanie True Hills, B.S., Sumbul Desai, M.D.,
Christopher B. Granger, M.D., Manisha Desai, Ph.D., and
Mintu P. Turakhia, M.D., M.A.S., for the Apple Heart Study Investigators*

Detecting Atrial Fibrillation
with the Apple Watch

Published Jan 16, 2020 - Written by Ahmad Zaheen, MD MSc
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AJMC Al Beats Radiologists in Detecting Lung
Cancer, Study Finds

Samantha DiGrande
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Deep Learning for Cancer Risk Estimation of Pulmonary Nodules by LDCT

sensitivity
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DLCST full cohort; malignant: 65, benign: 818

—— Deep learning algorithm = .93 (95% Cl: .89, .96)

—— PanCan model 2b

0.2

03 04 05 06 0.7

1- specﬁcity

08

=.90 (95% Cl: .86, .93; p = .046)

09

10

[E ResNet50

i ResNet50

3

\ q_’ ResNet50

Sample nine 2D views ! !_, ResNet50
around nodule

i p EEeY  ResNet50

‘ ‘_, ResNet50

.

dmy ‘_, ResNet50

E “_. ResNet50

@ “—} ResNet50

Chest CT

Fully connected layer

weights shared
by ResNet50

Pulmonary nodule

Ensemble ; .
malignancy risk

50mm, 64px

Sample 3D patch
around nodule

|ncepti0f\’v1
3D

Venkadesh KV et al, Radlq

Z
& Hibadln

“\I N




Data Acquisition and Machine Learning
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1.B.m.1. Institute for Biotechnology and Medicine Industry

iR IR EE &R /BEE Telemedicine

Q tgt.O CO re FDA cleared and all other devices comply with FDA requirements.

1 2 3

Turn on the TytoCare device and Capture and share exams with a Get a diagnosis, freatment plan, and
launch the app provider or conduct a live guided prescription if needed
exam

https://www.tytocare.com/
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NO\@S| ht Eye tracking & Al based paediatric vision care solutions
Eye Tracking Based Amblyopia Treatment (5518)

https://nova-sight.com/
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B A{EE%E Personalized Medicine

Akili Interactive Prescription Digital Therapeutics
EndeavorRx" is a computer game designed

to treat ADHD (X E 1A BB ENE) - PEAR
-

— | HERAPEUTIES

reSET is a 90-day PDT for Substance Use

Time to P|ay Your Disorder intended to provide cognitive
behavioral therapy.

Medicine

Somryst-Insomnia

EndeavorRx™: The first-and-only FDA-cleared
treatment delivered through a video game
experience

EndeavorRx is available in 3-month treatment periods,
during which your child will use the treatment as
prescribed by a healthcare professional.

A~ \Ij‘_r
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I AR

https://www.akiliinteractive.com/
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Incr. RHR I Y= +BX+R
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Decr. SpO,

Incr. Temp

? frontiers

in Digital Health
Seshadri D et al. 2020

Integrated Analytics to Monitor COVID-19

« Identify at-risk communities

* Monitor spread of disease

*Measure effect of public
health intervention

IREF R

Population
Health

* Monitor disease progression
in inpatients

* Remotely identify patients
that may need escalatiga.c
care

{E RS 2 Ee




fo7 | REEEEA

o) BRSO

FREAZFRILIEE Wearable/nonwearable Devices
BROLIS AZHEE  DONISH

SENSOR TECHNOLOGY B Al-enabled contactless monitor

B Non-invasive wearable sensor remotely testing the B Contact-free table-top sensor enables remote
concentration of crucial blood elements such as glucose, measurement of multiple physiological indicators
ketones, lactate, urea or ethanol. simultaneously

B The wearable sensor uses infrared laser absorption B Estimate heart rate, respiratory rate (FDA Cleared) and
spectroscopy to listen to the rotational-vibrational Atrial Fibrillation (FDA Pre-Submission)

movements of molecules.

https://brolis.tech/




Smart Display: Wide Range of Medical Applications
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Non-invasive wearable MEMS sensor
for vital sign monitoring

GE B40i Patient Monitor

a |
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——Non-invasive

High quality

—> Low quality

"7 Non-invasive (NI}
pressure sensor
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Kaisti M et al, Digital Medicine 2019




Progress of Wearable Sensor for Vital Sign Monitoring
ECG, EEG, EMG, Sp0O2, RR, BP, Biochemicals, Metabolites etc.

160
140
s 120
A,
)
100
Y
P/ 2
80
i eyes open
L U U o aipharhythm  opening blinking
) No. of Data (o)~ Bl R g ¥ v ¥
a Tl ,M m
——— Given true HR E ‘
e Bluetcoth Module AFE Batiery &
S$1 wafer \ ;

Fabricate electrode on Si wafer

ACC Transducer

1 %

Transfer to tattoo paper

4

PDMS — —y
) —
Cr/Au =

Adhere to skin

(c) (d)
Liu H, et al, Sensors 2020




Eulerian Video Magnification framework for
visualizing the human pulse

T .
(b) Magnified

Wu HY et al. ACM Transactions on GraphicsJuly 2012 https://doi.org/10.1145/2185520.2185561
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PoseFlow — real-time pose tracking
B 1525 A Z AR B iR B

Resources: Pose estimation on a video sequence (Video by sferrario1968 from Pixabz



https://pixabay.com/videos/walk-couples-in-love-love-3974/
https://pixabay.com/videos/walk-couples-in-love-love-3974/
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Confidence Maps

Skeleton

Conference on Computer Vision and Pattern Recognition[F 2484} : https://kknews.cc/science/ymdllea.html



https://kknews.cc/science/ym4llea.html

Falls Prediction Based on Body Keypoints and Seq2Seq Architecture

l4
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observed frame sequence obs. keypoints sequence

Minjie Hua CloudMinds Technologies IEEE Xplore.

classification /

pred. keypoints sequence future frame sequence groud truth

fall /
fall

fall /
fall

no fall /
no fall

unknown /
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