Parallel session High Tech

w S M B Radboud University ;’%f
Facilities & Support in Life Sciences >

HAN_UNIVERSITY

P! T,
OF APPLIED SCIENCES NG



ol
.%%\%"o MACHINE2LEARN
N

From Visual Inspection
To Causal Discovery

April 2022, Nijmegen

Ali Bahramisharif



og%;f% MACHINE2LEARN
OUTLINE

INTRODUCTION

CAUSALITY AND EXPLAINABILITY
VISION AND INSPECTION

COOL STUFF

CONCLUSION

Machine2Learn © 2022



MOORE'S LAW

Moore’s Law — The number of transistors on integrated circuit chips (1971- 2018)

Moore's law describes the empirical regularity that the number of transistors on integrated circuits doubles approximately every two ye:
This advancement is important as other aspects of technological progress — such as processing speed or the price of electronic products — are

linked to Moore's law.
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The data visualization is available at QurWorldinData.org. There you find more visualizations and research on this topic.
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The number of transistors in a dense integrated circuit doubles about every two years.
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DATA NEVER SLEEPS 8.0 <55y mAcHIEzLEARN

— ‘ How much data is generated every minute?
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e THIS 15 YOUR MACHINE LEARNING SYSTEM?

YOP! YOU POUR THE DATA INTO THIS BIG
PILE OF LINEAR ALGEBRA, THEN COLLECT
THE ANSWERS ON THE OTHER SIDE.

WHAT IF THE ANSLIERS ARE. LJRONG? )

JUST STIR THE PILE UNTIL
THEY START LOOKING RIGHT:
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EXPLAINABILITY <53 MAcHINE2LEARN

“Why Should | Trust You?”
Explaining the Predictions of Any Classifier

Marco Tulio Ribeiro Sameer Singh Carlos Guestrin
University of Washington University of Washington University of Washington
Seattle, WA 98105, USA Seattle, WA 98105, USA Seattle, WA 98105, USA
marcotcr@cs.uw.edu sameer@cs.uw.edu guestrin@cs.uw.edu
&0
N~ [: B Sneeze : S
N S N —
Y Vg no fatigue G =
(30 I U | [
Model Data and Prediction Explanation Human makes decision Explore Performance

Thveshald forposiive classfication
—_—

-

~t

N LY
L ]

L ]

-

-
-
B~

Machine2Learn © 2022 11



EXPLAINABILITY

Covariates
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EDUCATION/MORTGAGE <53 MAcHINE2LEARN
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CAUSALITY BASED EXPLAINABILITY <53 MAcHINE2LEARN

Realistic simulation
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EXPLAINABILITY

850,
.33,0\;5
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Features values
Feature 4 Value
x1 -5
x2 2.01593
x3 2.21147
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CAUSAL DISCOVERY <53 MAcHINE2LEARN
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MEDICAL DATASET
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Verbal IQ
79%
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ECONOMIC DATASET <53 MAcHINE2LEARN
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QUESTIONNAIRE <53 MAcHINE2LEARN

Yelled at others when they have annoyed you

Had fights with others to show who was on top
Reacted angrily when provoked by others

Taken things from other students

Gotten angry when frustrated

Vandalized something for fun

Had temper tantrums

Damaged things because you felt mad

Had a gang fight to be cool

10. Hurt others to win a game

1. Become angry or mad when you don’t get your way
12. Used physical force to get others to do what you want
13. Gotten angry or mad when you lost a game

14. Gotten angry when others threatened you

15. Used force to obtain money or things from others
16. Felt better after hitting or yelling at someone

17. Threatened and bullied someone

18. Made obscene phone calls for fun

19. Hit others to defend yourself

20. Gotten others to gang up on someone else

21. Carried a weapon to use in a fight

22, Gotten angry or mad or hit others when teased
23. Yelled at others so they would do things for you

CoNOORWON=A
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M2L IMPLEMENTATION CYCLE

Identify and React

M2L Studio Classify

Detect and Collect

M2L Studio Annotation

e

Learn and Optimise

M2L Studio Customisation

Support

M2L Team

MACHINE2LEARN
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AKZONOBEL

AkzoNobel §_”
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Current State
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PROBLEM DESCRIPTION <53 MAcHINE2LEARN

AkzoNobel provides the paint to

repair these cars when drivers
have an accident.

Every year, new cars with
,‘g‘ new colors are introduceg

Up until recent years, all
prediction calculations
were based on physical

models.

In the past, it sometimes @

took up to two years to get a
car color available for the
market.
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CURRENT STATE <53 MAcHINE2LEARN
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GREEN SEGMENTATION .5%3? MACHINE2LEARN
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https://docs.google.com/file/d/1sBnSfQWsH_YAYW9jNKvZb4jXjfuA-a42/preview

VISUAL ANOMALY DETECTION 55

@

http: //7anomaly.machinez2learn.com
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ANOMALY PREVENTION S5y MACHINEZLEARN
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https://docs.google.com/file/d/1gCq4xXeNpTLW3ygefY4M6rR-usmcIOoZ/preview

DATA GENERATION

All rights reserved. No part of this document may be reproduced in any material form without the written permission of Machine2Learn.
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Tabular Data
Generatator

Upload your .csv file, train a model and
generate new samples!
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ROBOT NAVIGATION
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https://docs.google.com/file/d/1v3El7h7YXvZXr9lz3kgg-zqN_-pw7sdT/preview
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IMAGE STYLE TRANSFER
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MUSIC GENRE TRANSFER <53 MAcHINE2LEARN

Content Musical Piece Style (Musical Piece) Output Musical Piece

Metallica’s Master of Puppets + Beethoven’s 5th Symphony

Beethoven’s Master of Puppets?

OR

Stevie Wonder’s Isn’t She Lovely + Hip-hop

Hip-hoppy Isn’t She Lovely?

All rights reserved. No part of this document may be reproduced in any material form without the written permission of Machine2Learn.
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METALLICA-ENTER SANDMAN JAZZ
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http://www.youtube.com/watch?v=OBmM79YadYM
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EXAMPLE Souce
EUROPOP TO SOUL

Transfer o)
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TAKE HOME MESSAGES

Deep learning is cool, Explainability /

especially for transparency is

computer vision. essential for gaining
trust.
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Causal inference if
you care about the
effect of
interventions.
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