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A quick history of Artificial Intelligence

aws



1956

Dartmouth Summer Research Project Forbidden Planet

John McCarthy (1927-2011) Robbie theiRobot
1956 - Coined the term “Artificial Intelligence”
1958 - Invented LISP
1971 - Received the Turing Award



Artificial Intelligence: design
software applications which
exhibit human-like behavior,

e.g. speech, natural language

processing, reasoning or intui
tion
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Gazing into the crystal ball

A 1958 Herbert Simon and Allen Newell “Withi
n 10 years a digital computer will be the world
's chess champion”

A 1965 Herbert Simon
“*Machines will be capable, within 20 years,
of doing any work a man can do”

A 1967 Marvin Minsky *

Within a generation...
the problem of creatlng ‘artificial intelligence'

will substantially be solved.”

A 1970 Marvin Minsky
“In from 3 to 8 years we will have a machine
with the general intelligence of an average human

being”

https://en.wikipedia.org/wiki/History of artificial intelligence

Herbert Simon (1916 2001)
1975 - Received the Turing Award
1978 - Received the Nobel Prize in Economics

AIIen NeweII (1927-1992)
1975 - Received the Turing Award


https://en.wikipedia.org/wiki/History_of_artificial_intelligence

/ - P « No program today can distinguish a dog from
It's 2001. Where Is HAL: a cat, or recognize objects in typical rooms, or a

nswer questions that 4-year-olds can! »

HAL 9000 (1992-2001)
1959 - Co-founded the MIT Al Lab
1968 - Advised Kubrick on “2001: A Space Odyssey”

1969 - Received the Turing Award



Artificial Intelligence: design
software applications which
exhibit human-like behavior,

e.g. speech, natural language
processing, reasoning or intu
ition

Machine Learning: teach ma
chines to learn without bein
g explicitly programmed




0 amazon.com
i

Millions of users... Mountains of data... Commodity hardware...
Bright engineers... Need to make money!

Gasoline waiting for a match!

12/2004 - Google publishes seminal paper on processing data at scale

04/2006 —Yahoo implementsit

The rest is history



Fast forward a few years

A Machine Learning is now a commodity, but still no HAL in sight

A Machine Learning doesn’t work well on unstructured data (images,
video, speech, freeform text, etc.)

A These tasks that are easy for people but hard to describe formally
A s there a way to get informal knowledge into a computer?

A Enter neural networks and Deep Learning



Artificial Intelligence: design software
applications which exhibit human-like
behavior, e.g. speech, natural language
processing, reasoning or intuition

Machine Learning: teach machines to
learn without being explicitly progra
mmed

Deep Learning: using neural networks,
teach machines to learn from complex
data where features cannot be explicitly
expressed
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Healthcare Applications of Deep Learning

aws



Finding a doctor near you Z0CDO

https://www.zocdoc.com
https://aws.amazon.com/blogs/machine-learning/zocdoc-builds-patient-confidence-using-tensorflow-on-aws/

A Zocdoc is an online healthcare sch
eduling service, locating a doctori
n your area and optimizing costs

A With Zocdoc’s Insurance Checker, a
patient just has to take a photo of t
heir health insurance card. The sys
tem uses Deep Learning-based co
mputer vision to scan the ID card a
nd extract the correct policy ID inf
ormation.



https://www.zocdoc.com/
https://aws.amazon.com/blogs/machine-learning/zocdoc-builds-patient-confidence-using-tensorflow-on-aws/

Automating document processing &

https://aws.amazon.com/comprehend/medical/ Amazon Comprehend

Input text

Pt is 40yo mother, software engineer

erythematous eruption to hairline
Follow-up as scheduled

Clear text



https://aws.amazon.com/comprehend/medical/

Automating document processing &

https://aws.amazon.com/comprehend/medical/ Amazon Comprehend

Input text

40yo ® Age Protected health information
Pt is 40yo mo

software engineer @ Profession Protected health information

Sleeping trouble ® Dx name Medical condition
Follow-up as

Clonidine @ Generic name Medication

Ra;h @ Dx name Medical condition

face @ System organ site Anatomy

leg ® System organ site Anatomy



https://aws.amazon.com/comprehend/medical/

Automating document processing @
https://aws.amazon.com/comprehend/medical/ Amazon Comprehend

Input text

Pt is 40yo mg

erythematou
Follow-up as

40yo

® Age Protected health information
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Frequency
Route or mode
Dosage

Vyvanse 50 mgs po at breakfast daily,

¢ Brand name (Vyvanse) e Dosage (50 mgs} e Route or mode (po) e Frequency (at breakfast daily)

Frequency
Route ar mode
Dosage
Strength

Clonidine 0.2 mgs -- 1and 1/ 2 tabs po ghs
® Generic name (Clonidine) e Strength (0.2 mgs) e Dosage (1 and 1 /2 tabs) e Route or mode (po) * Frequency (ghs)
ign Negation, Sign

HEENT : Boggy inferior turbinates, No  oropharyngeal lesion

@ Dx name {oropharyngeal lesion)

* System organ site (HEENT) 4 px name (Boggy inferior turbinates)

® Direction (inferior)
e System organ site (turbinates)


https://aws.amazon.com/comprehend/medical/

Detecting fractures

https://www.azmed.co

4 AZMeD

nust

\ nd

Non-displaced
scaphoid fracture

Automaticreporting


https://www.azmed.co/

Auto-contouring in seconds L ARTERY S

https://www.arterys.com Medica. Imag ng Cleud A1

https://aws.amazon.com/solutions/case-studies/arterys/

Arterys can contour cardi
ac anatomy as accuratel
y as experts, but takes on
ly 15-20 seconds instead
of the 45-60 minutes req
vired to do it manually
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https://www.arterys.com/
https://aws.amazon.com/solutions/case-studies/arterys/

Early detection of Alzheimer’s disease U_,_ CSF

https://medicalxpress.com/news/2018-11-artificial-intelligence-alzheimer-years-diagnosis.html

Berkeley
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s priorto the final dia
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https://medicalxpress.com/news/2018-11-artificial-intelligence-alzheimer-years-diagnosis.html

« Al will never replace doctors »
(blah blah blah)

5.8 billion people around the world
can't access an expert physician
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"Any doctor who can be replaced
by a computer deserves to be
replaced by a computer.”

Dr. Warner Slack (1933-2018)
Professor at Harvard Medical School and a pioneer
of electronic medical records who envisioned using
computers to help doctors take care of patients as

well as to empower patients in their own care.
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Detecting cervical cancer with a smartphone > MobileODT

https://www.mobileodt.com/
http://www.ithewsafrica.com/2017/11/interview-mobileodt-using-aws-cloud-to-save-lives/

270,000 women die every year of cervical cancer



https://www.mobileodt.com/
http://www.itnewsafrica.com/2017/11/interview-mobileodt-using-aws-cloud-to-save-lives/

What about people who need
constant supervision?

In 2017, 1in 59 U.S. children had autism

In 2020, 44 million people worldwide have
Alzheimer’s disease



Pollexy: building a special needs voice assistant

https://aws.amazon.com/blogs/aws/pollexy-building-a-special-needs-voice-assistant-with-amazon-polly-and-raspberry-pi/
https://www.youtube.com/watch?v=BUewiOZTNzM

amazon

webservices



https://aws.amazon.com/blogs/aws/pollexy-building-a-special-needs-voice-assistant-with-amazon-polly-and-raspberry-pi/
https://www.youtube.com/watch?v=BUewiOZTNzM

IBM Artemis Platform

https://medicalxpress.com/news/2018-11-artificial-intelligence-alzheimer-years-diagnosis.html



https://medicalxpress.com/news/2018-11-artificial-intelligence-alzheimer-years-diagnosis.html

Heart Failure Diagnostics System
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Breast Tumor Computer Aided Diagnostics
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Tactile Sensation Imaging

w NBC 10 News (2013/03)

w ¢2RIF&Qa Lyldza NBNJ

Science News
Are breast lumps cancerous? A e A

new device may help ;acllle Imaging Sensor Can Assist Doctors With Early Identification of
umors

eypartofa 20 by Googie
s performed
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Tactile Sensation Imaging

Total intlemal
Three layers of Polydimeth reflection

ylsiloxane (PDMS, Si(gH Planoconvex lens —
optical coupler waveivids

Heat resistant glass plate

Near infrared light sources
J-H. Lee, SPIE Newport Sped?taysics Research Excellence Award, 2011



Bio Feedback Sensor
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EHG Computer Aided Diagnostics
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Pathology Computer Aided Diagnostics

m, . S  (Uterine Cervical Cancer)
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Pathology Computer Aided Diagnostics
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Pathology Computer Aided Diagnostics
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Pathology Computer Aided Diagnostics
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Pathology Computer Aided Diagnostics

m, & n1 3D35p &4 OF

A.l. Engined
Cervical Cancer
Screening System
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The Center for Emotional Intelligence




The Center for Emotional Intelligence




The Center for Emotional Intelligence
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Evaluation Examples (Motion)
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Evaluation Examples (Motion)
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Evaluation Examples (Motion)
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Evaluation Examples (Motion)

Radial Extension
deviation -67.0°

Ulnar
+24 3°

+5°
00

Shoulder

Abduction

External
rotation

Internal
rotation

Supination
108.0°

Pronation
Flexion

Flexion

+181.3°

Extension
Adduction -61.8¢
+51.9

Elbow

Flexion

143.0°
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Range of motion
(ROM)
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Comfortable ROM




Evaluation Examples (Recognition)

The Autonomic Nervous System ,

Controls involuntary and visceral
bodily functions

Q) oo
oo o=t PARASYMPATHETIC |

. Digestion \ A Sympathetic Ganglia
e ; ; p— Constricts
Q Energy levels 4 \ Dilates Pupils X o) s Pupils

&N ruicieves W Inhibits -
Salivation

Bronchial-
Dilation

Decreases — Bronchial

Contractility N Constriction
Inhibits Digestion -

Increases
Stimulates Glucose S Contractility

Release by Liver .

Stimulates Epinephrine & Stimulates

Norepinephrine Release ) ! —_— e Gallbladder

~
N9

Contracts

Relaxes Bladder —— Bladder

Contracts Rectum
Relaxes Rectum
Orgasm

Ejaculation =~ Vaginal Lubrication

Erection

ey
Peripheral Vasoconstriction Peripheral Vasodilation




Evaluation Examples (Recognition)
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Evaluation Examples (Sense)
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Evaluation Examples
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No Frost No Frost
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Evaluation Examples (Sense
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Al is a revolution for healthcare professionals

Earlier detection
Faster, more accurate diagnosis

Personalized, optimal treatment
Saving time, paperwork and exams

Letting them focus on the most important thing...



HUMANS
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Jong-Ha Lee
Dept. of Biomedical Eng. Keimyung University

Twitter: @segeberg
Medium: https://www.aicdlab.com




