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supercomputing systems : one slide profile

1995
GigaBooster

our origin

founded in 1993 by
prof. dr. anton gunzinger

©130 employees

service provider for
Industry & academics

Ips go to customer
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where are we?

«ai enables machlne<
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frontiers In al : where are we?

s lcls]




al : the rise of deep learning

deep | machine
learning| learning

artificial
intelligence

break through of dI: 2012

@ deep learning @ support vector machine

2012
ImageNet challenge

search interest

random forest

5 10/16/2020

facts of dI

At o d ay -oart snktneethasls

A>humanaccuracyn manytasks

0 Image recognition

0 med. diagnostic

o nlp })))

0 games@ m
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dl : what is deep learning?

braine neural network brain vs.dnn
£100b neurons

F100m@O
F 200" layers
seaghthal B HEO L dIF deep neural nets-
big data+

efficient algorithms
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dl : what is deep learning?

2

artificial neural network neurobiology inspired
input _y, hidden 1, hidden o ,’hitlj;yeer:g ’?;;%L:t Anet of interconnected neurons

layer layer : layer

Abuilding block feuron/ perceptron)

out

f(é&w)

learningé adjusting
weights(w)
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how do nns learn?

neural net : learning

layer layer layer

layer layer

input > hidden 1 }hidden 2 * hidden 3 ’ output

8  10/16/2020

forward path

Ainput data to net:
o images, movies
0 voice
o text ..

Apropagate data
through net
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how do nns learn?

neural net : learning

layer layer

layer layer layer

input > hidden 1 ~. hidden 2 > hidden 3 > output

9 10/16/2020

backward path
Abackpropagate loss
E prediction- truth
Aadjust weightsgw)
E gradient descent
Alearninggé adjusting
weightsw) &min. loss
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howd-neur al net s see é

from detail to whole hierarchicafeatures

. . _ low level o=
Low-Level_.Mld-Level ngh-Level_> Trainable - -
Feature Feature —| Feature Classifier E edges, corners ’
mid level
E circles, rectangles
high level
Eface, fI

learning abstractions
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how good are dnns?

IMAGENETE huge image pool

worore EEDENEES
oo Sl WS ¥ R
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v EEENEDDSNE
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classify challenge

14 mio Images

20k iImage categories
Ahuman, cat, dog
Aplane, car, knife

A..



how good are dnns?

break through of dl: 2012 classify challenge

B0 -

Al4 mioimagesIMAGENET
A20k image categories

~
w

Ann surpass humans
in 2015
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al conclusion : programming becomes training
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a i : a wor d o f cautil on e

deep neural nets

are povbut.. U

@ nonlinear modeling
@ discovering concepts

& mimicking the brain
at al l

|l t s often

https://www.pinterest.ch/pin/377950593709450799/
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case : patient monitoring system

ICU . Intensive care unit Icu-cockpit : its focus

high-resolution raw data
for medical research

SESSESESSSoSeoESESSoSSSSSSSiESs
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robustness & safety

partner e. keller, usz zurich, eth - & uni zlrich U] Univesisssial  ERHzrich () dpivesi 6006



case : patient monitoring system

key functionalities
A data visualization
A build-up research db
A alarm handling
o set thresholds
o classify Il

o motion detection

o

Ereduced f al se
() pverit. OGO

partner e. keller, usz ztrich, eth - & uni zirich U] Universitats



case : patient monitoring system (prelim. results)

—

g
-
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e
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predict brain hypoxia results

i =
1 8 AUROC = 0.983

detected alarm< tp-rate

false alarm& false positive rate

e
o

mean alarm
probability

H“||||II|.
5 10 15 20 25 30

minutes before incident

o
o

o
o

Kywll A deep architecture ¢ al

3 o Istm, transfer, multi-task
® Agt E pbto,

partner e. keller, usz ztrich, eth - & uni zirich

0.4

0.2

detected alarmf“ tp-rate
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case : deep eye ophthalmology

optical coherence tomography

partner dr. peter m. maloca - iob in basel

segment the eye

the oct microscope
A michelson interferometer

A 3d-imaging @ um




case : deep eye ophthalmology

segment the eye solution

convolutional neural net

chn E u-net H'l HH

S

train E = ”' ot o

w.m.

E fl. .. Vitr. & retina © 98%
choroid © 92%

partner dr. peter m. maloca - institute of molecular and clinical ophthalmology in basel 060
super computing systems



case : deep eye ophthalmology

segment the eye solution

convolutional neural net

cnn E u-net HI |+H
H #H

concat

voeavi
§5 33

oy

E fl. . tumor® 65%
note: very small gt-set!

partner dr. peter m. maloca - institute of molecular and clinical ophthalmology in basel 060
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case : deep eye ophthalmology

machine better than experts? results & answer

reading center retina experts  cnn vs. expert

é B experts ® cnn Vvs. experts OphthaImOIOQIStS

> 01

Tee = Sy A our net performs on-par

E 08 with experienced experts
0.7

@)

= 0.6 = :

2 o5 E paper published V

o 04

= vitreous retina choroid sclera

partner dr. peter m. maloca - institute of molecular and clinical ophthalmology in basel 060
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case : al-assisted hip screening

from analog to digital

al-assisted dhh diagnosis

partner dr. med. st. essig (svupp), dr. med. th. baumann (smopp) 0600



al-assisted hip screening

al-approaches angle detection via

U, Bblines E landmarks E end-2-end - ]_>-
Ines

—[ landmarks ]—>

— bone segm.

— angles

partner dr. med. st. essig (svupp), dr. med. th. baumann (smopp) 060



al-assisted hip screening

results best deep approaches

detection method R B mean Au'net T PSP & resNetd0
end-2-end: direct anlge 27 ) 28 28 Alearning direct ang|e for a
landmark V 3.7 1 42 4.0

line 391 4.0 3.9 > .

bone segmentation [1] 4.0 < u-net achieves expert
simonetal.l  (©°|3.15| 61 46 accuracy with end-2-end
[ D. Golan et al., Fully Automating Grafos Method for DDH Diagnosis Using Convol utio:

NNs, 2016

[2] E.A. Simon et al. Inter-observer agreement of ultrasonographic measurement, 2004

partner dr. med. st. essig (svupp), dr. med. th. baumann (smopp) 060
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happy experimenting with ai-tools

«labelling cats &dogs» http://al -demo.scs.ch

http://ai -demo.scs.ch/#/dashboard



http://ai-demo.scs.ch/#/dashboard

al : a gentle introduction

«gentle introduction to ai»

Thearte”
I =1

g&a?
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