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Classify an input data point to a discrete category 

!"#$%
&'()*)#+%
,-.

/0$11'0$%
,(2.%

3"#$450+
(0,1)

!"#$%$ &'($ &&&)*$ +",-.$$$$$$/$$$$$$$$

!"#$0$ 1&($ %/%2)2$ 34$5",-.$%

!"#$'$ *&($ %/'%)%$ 34$5",-.$%

)))$ É É É

!"#$-$ &/($ &*2)0$ +",-.$$$$$$/

!"!"#$%&&"""'()&&&*&+&

!"!,"$%&&-+-.'.)&*&-&

!"!("$%&&-+#-'-)&*&-&

#
!"!"+$%&&"(.'/)&&&*&+

! ! !"#$%!"



Humidity

P
re

ss
ur

e

$ !
!" $ "%"#

!" $ $%$##"$"

! !

! "

$ !#%"$"#%"$$#&'()*+"

!"

#"

0

1



" !! ! "#! "$%! ! "#$%##! ! &#! "" "#&#! $"$#! '
' "#$%##! ! &#! "" "#&#! $"$#" '

w = ($ !%#$ " ! $$), weight vector
x  = ( , %####%" ! %$), input vector
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Test set
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High-dimension Space

V=(v1, v2,ÉÉ, vm)  ! 1 person  
Multiple variables form an ÒexpanseÓ  
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called multi -dimension space

vector = point

3D Space



Handwriting recognition

MNIST Database (60K training images, 10K testing images)



Image Recognition: 18x18=324 pixels 

matrix can be represented as a vector: x=(x1,x2,É,x 18,x19,É,x 324)

=



Supervised Learning: labeling
x=(x1, x2,ÉÉ, x 324) ! 8 (Supervised)

y=(y1, y2,ÉÉ, y 324) ! 4 (Supervised)

w áx&'

Infer (learn) z:
w áz ()'#))! ! *
w áz +)'#))! " ,

Learning w using Perceptron

Demo



10 number clusters



AI in Radiology
Stanford CheX: 224,316 labeled chest radiographs for training and 500 
for model test.  The accuracy of human vs AI is 79% vs 93%.

x=(x1, x2,ÉÉ, xn) ! 1

w áx&)'
new image z :
w áz()'#))! ! -
w áz+)'#))! " '

y=(y1, y2,ÉÉ, yn) ! 0

arXiv: 25 Dec 2017



Diabetic Retinopathy 
V. Gulshan et al. , JAMA Original Investigation.  2016

Retinal fundus photographs

Mammogram

S. McKinney et al., Nature, 2020

Breast Cancer
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x=(x1, x2,ÉÉ, x 27) ! 1

y=(y1, y2,ÉÉ, y 27) ! 0
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E-Health Record

Training set: 13,014 (1836+/11,178 -) & Test set: 3011(455+/2556 -)

TREW Score could predict patients at high risk of developing septic 
shock many hours before standard screening protocols .

h

https://www.youtube.com/watch%3Fv=0Pjt9QC_RBI


Use of AI in Healthcare 0:37

Reduce paperwork with speech recognition 

Reduce error with ML in diagnosis/prediction/care

Harvest data/information to improve outcome 

Treat patients at home (tele -medicine)

https://www.youtube.com/watch%3Fv=jZg5QhL3Ckc


AI Challenge/limit in Healthcare
No FDA review/approval guideline 

Lack of transparency ÐBlackbox effect

Lack of trust from doctors and patients

x=(x1, x2É, xn)    7 w áx 7 +"-./+')0123

Lack of understanding AI

https://www.youtube.com/watch%3Fv=jZg5QhL3Ckc


3)/,4#"1%/#$*5#2")%)6*
given input data without any additional feedback or 
label, learn patterns 
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Genetic Research
Market Research
Medical Imaging
Social Networking
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14-day
Quarantine

7-day
No travel

Free
movement

https://www.youtube.com/watch%3Fv=1MLGQL5pbbM
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Contact is notified & health code is enforced


