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Science is to test crazy ideas —
Engineering is put these ideas

into Business!
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Hypothetical Basic Applied Business Customer

i Research Engineerin
End-User Science g g End-User

Holzinger, A. 2011. Successful Management of Research and Development, Norderstedt, BoD.
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Grazm

DATE TIME ROOM AGENDA

Mo 05.03.2018 14:00 - IDEG134 01 Introduction and
presentation of cool mini-
projects by the tutors

Mo 12.03.2018 14:00 - IDEG134 02 Presenting the mini-
project goals by the
groups - to ensure mutual
understanding

Mo 16.04.2018 14:00 - IDEG134 03 Progress Meeting -
presenting the mini
project status

Mo 14.05.2018 14:00 - IDEG134 04 Progress Report
presentation — mid term
review

Mo 11.06.2018 14:00 - IDEG134 05 Mini Conference - final

presentation

Holzinger Group, HCI-KDD.org 6 Graz, 05.03.2018
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TU  From a Masters (!) course ... @ HCI-KDD %
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Final Project
In the seco ] ] ] f this project
would be ajpaper that could be submitted to a top—tier machine leaming conferencefsuch as NIPS,

ICML, UAI, AISTATS, or KDD. There are different ways to approach this project, which are dis-
cussed in a more comprehensive document that is available from the course website under the

Files tab. There are four separate components of the project:

Holzinger Group, HCI-KDD.org 8 Graz, 05.03.2018



TU How to get a positive grading (1/2) ... @ HCI-KDD 2=

= Part 1: (70%):
Document your work in a scientific paper

" Introduction and Motivation for Research
* Theoretical Background

= Related Work

" Methods and Materials

= Discussion and Lessons Learned

= Conclusion

" Future Work

Holzinger Group, HCI-KDD.org 9 Graz, 05.03.2018



TU How to get a positive grading (2/2) @ HCI-KDD +£-

Part 2 (30 %): Project Presentation during the
Mini Conference

Presenting the paper in plenum

Note: everybody within a group has to present
an equal portion of the work — NO SLEEPING

Discussion

Mini-Conference Style

Holzinger Group, HCI-KDD.org 10 Graz, 05.03.2018
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Evaluation criteria: Review template

@ HCI-KDD =£-

F*BEGIN-of-Review***q

le‘itle-o f-the-Paper:q

Elease-d escribe-briefly-with-vour-own-words-what-this-paper-is-about:
;{his-paper'reports-rjn x-...{do-not-evaluate-at-this-point,-just-describe) T

i

1)-Originality:-Does-the-paper-contain-significant-content-to-justify-publication?-What-

are-novel-aspects?-Did-you-check-for-plagiarism,-e.g.-with-a-quick-Google-search?q

m

Novel-aspects-include-the-topicx-... T

2)-Related-Work:-Is-there-enough-background-and-relevant-related-work?-Are-any-
relevantreferences-missing?-Please-provide-recommendations.q

m

The-following-important-related-papers-are-missing-... T

3)-Methodology:-Is-the-paper’'s-argument-built-on-an-appropriate-base-of-theory-and-
concepts?-Are-the-methods-used-appropriately-described?q

m

The-methods-x-are:...T

U

4)-Results:-Are-the-results-presented-clearly-and-appropriately?-Do-the-conclusions-
adequately-tie-together-the-other-elements-of-the-paper?q

7

The-results-are-... T

i

5)-Qualitative-Evaluation:-Is-the-paper-well-written?-Is-it-clear,-readable-and-
comprehensive?-Sentence-structure,-acronym-explanation,typos,-etc.-ok?q

7

The-paper-is-... |

7
6)-Quantitative-Evaluation:-Given-that-the-worst-paperyou-have-ever-read-receives-0-
and-the-best-paper-ever-receives-100-points—-how-many-points-would-you-assign-to-this-
paper:-XX-(0-...-100)F

Holzinger Group, HCI-KDD.org 11
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Holzinger Group, HCI-KDD.org



TU
Grazm

@ HCI-KDD £~

" Machine Learning is a very

practical field — at the core |
algorithm develo - |
however, succe
learning neec f ne

effort of v@ ripds fig

/»‘ “ ,'
(1‘ .i &
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MAchine Learning & Knowledge Extraction MAKE

(Safety) 4 - Privacy, Data Protection, Safety & Security

Andreas Holzinger 2017. Introduction to Machine Learning and Knowledge Extraction (MAKE).
Machine Learning and Knowledge Extraction, 1, (1), 1-20, doi:10.3390/make1010001.



Grand challenge: Transfer results from R" to R? @ HCI-KDD £

Graz-

Machine intelligence
(Qomp;g&t%ﬁﬁ%ence)

Human intelligence
(Cognitive Science)

Q Cog

Q2

Holzinger, A. (2013). Human—Computer Interaction & Knowledge Discovery (HCI-KDD): What is the benefit
of bringing those two fields to work together? In: Lecture Notes in Computer Science 8127 (pp. 319-328)
Holzinger Group, HCI-KDD.org 15 Graz, 05.03.2018



Cognitive Science vs. Computer Science @ HCI-KDD 3£

Graz-

= Cognitive Science — human intelligence

= Study the principles of human learning
to understand blologlcal mtelllgence

= Computer Science — computational intelligence

= Study the principles of machine learning
to understand artificial intelligence

Holzinger Group, HCI-KDD.org 16 Graz, 05.03.2018



TU  To reach a level of usable intelligence we need to ... @ HCI-KDD £

= 1) learn from prior data
= 2) extract knowledge

= 2) generalize, i.e. guessing where a
probability mass function concentrates

= 4) fight the curse of dimensionality

" 5) disentangle underlying explanatory
factors of data, i.e.

" 6) understand the data in the context of
an application domain

Holzinger Group, HCI-KDD.org 17 Graz, 05.03.2018



TU [ntelligence @ HCI-KDD %

“Solve intelligence -
then solve everything else”

° Demis Hassabis, 22 May 2015

THE
ROYAL .
s SOCIETY The Royal Society,
Our Mission Future Directions of Machine Learning Part 2

1 - Solve intelligence

se it to solve everything else

b Google

Watch more videos
royalsociety.orgl/videos T
> bl o) 1:28:54/1:56:50 o r
. . B ina: 5
: 10,797 views ®

https://youtu.be/XAbLn66iHcQ?t=1h28m54s

Holzinger Group, HCI-KDD.org 18 Graz, 05.03.2018



TU How far are we already ? @ HCI-KDD %
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Now, compare
yo ur b est ™ copter

Demon Attack
Mame This Game

Machine Learning

Kangaroo

algorithm with a i

Tutankham |}

seven year old i

Fishing Derby
Up and Down

o Ice Hockey
C I Qbert
000 H.E.R.O.

Chopper Command

Mnih, V., Kavukcuoglu, K., Silver, D., Rusu, A. A., Gentipede

Bank Heist

Veness, J., Bellemare, M. G., Graves, A., River Raid
Riedmiller, M., Fidjeland, A. K., Ostrovski, G., Amidar
Petersen, S., Beattie, C., Sadik, A., Antonoglou, Venture

Seaquest

I., King, H., Kumaran, D., Wierstra, D., Legg, S. & Double Dunk

Bowling

Hassabis, D. 2015. Human-level control M&:Pac:Man
through deep reinforcement learning. Nature, sl
518, (7540), 529-533, il

Private Eye

doi:10.1038/nature14236 Mortemasheengelies |

I
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T
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TU Learning complex concepts from a few examples @ HCI-KDD 3£
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Tenenbaum, J. B., Kemp, C., Griffiths, T. L. & Goodman, N. D. 2011. How to grow a mind: Statistics, structure,
and abstraction. Science, 331, (6022), 1279-1285, doi:10.1126/science.1192788.

Holzinger Group, HCI-KDD.org 20 Graz, 05.03.2018
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@ HCI-KDD =£-

Holzinger Group, HCI-KDD.org

21

Graz, 05.03.2018



TU  When does aML fail ... @ HCI-KDD -

= Sometimes we do not have “big data”,
where aML-algorithms benefit.

= Sometimes we have
= Small amount of data sets
= Rare Events — no training samples

= NP-hard problems, e.g.
= Subspace Clustering,
" Protein-Folding,
" k-Anonymization,
= Category Discovery, etc. etc....

Holzinger Group, HCI-KDD.org 22 Graz, 05.03.2018



TU Consequently ... Q@ HCI-KDD

Sometimes we
(still) need a
human-in-the-loop

Holzinger Group, HCI-KDD.org



Sometimes we need a doctor-in-the-loop @ HCI-KDD £
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TU A group of experts-in-the-loop @ HCI-KDD %
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@ HCI-KDD :£-

TU A crowd of people-in-the-loop

Graz, 05.03.2018
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TU [nteractive Machine learning with a human-in-the-loop @HcI-kpp -
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D) Interactive Machine Learning: Human is seen as an
agent involved in the actual learning phase, step-by-step
influencing measures such as distance, cost functions ...

@ €— x5l (xl ) ;@@ﬁ P ,Fi‘a

—aV O

—

4. Check

o

2. Preprocessing 1. Input

—

3.iML

Constraints of humans: Robustness, subjectivity, transfer?
Open Questions: Evaluation, replicability, ...

Holzinger, A. 2016. Interactive Machine Learning for Health Informatics: When do we need the
human-in-the-loop? Brain Informatics (BRIN), 3, (2), 119-131, do0i:10.1007/s40708-016-0042-6.

Holzinger Group, HCI-KDD.org 27 Graz, 05.03.2018
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Mini Projects from
TUGroSIM project

Holzinger Group, HCI-KDD.org



TU  TUGroSIM Project
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@ HCI-KDD =£-

Max X 7 = Max Y J¢ s Monte Ari0-Sieps 1 e Monle-Carlo-Substeps. 104

$ 3 Max Sgma + Natnx Uensity: $ emperature 1 -

ML ANy 10 @ M NGy 10 & GNK CME A & MusIiAN gy ¢ Loy o Aea c N & LOMt CATS INDM el A0 4 8 AN CHIE LMo Aras Iacher i & lgrerany rme (W 1 @&

@ adjustable parameter settings for CPM computation

("I Ve 8 Meatad At Papa ? Vel Sadefulalepa 1004 8 N W

oy ey 4 Wi eeen e & et oy ey o oo by ome b el e e e 4

L]
- ‘4 i .
O OO LpOE MR @) PR [ FOC e W8 b e A@r-'- Ty o e el R @ ae R e BAE e alaw i Doy Bow ate @
L) " - aesens ee

@ Col 303 INM SIMPLITOT KRG 4

Lwe 13 "

(@) Leftside shows the () At top there are
initialization output are buttons for
as rendered graph. initializing and
The table below shows computing the
the initialized cell data. lattice sites.

Systems Biology, 10, (1), 1-15, d0i:10.1186/s12918-016-0318-8.

Jeanquartier, F., Jean-Quartier, C., Cemernek, D. & Holzinger, A
2016. In silico modeling for tumor growth visualization. BMC

(@) Toggle button (&) Toggleable line chart
container shows
(5) Right side shows the computed growth
output for the last with export button.
computation step.
The table below shows
computed cell data.

Holzinger Group, HCI-KDD.org 29
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TU Implementation Example: Tumor Growth Visualization
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@ HCI-KDD =£-

Systems Biology, 10, (1), 1-15, d0i:10.1186/s12918-016-0318-8.

Jeanquartier, F., Jean-Quartier, C., Cemernek, D. & Holzinger, A
2016. In silico modeling for tumor growth visualization. BMC

Holzinger Group, HCI-KD
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/
Cross-browser User Interface @ e6éc o

-

/I configurable

htmi5 & css,

visualization components built with
cytoscape.js, jquery.js

20000
ol 1 lele]
Q0000
00000
00000

... can be customized and extended with other
3rd party plugins like flotcharts, d3.js, jit.js etc.

parameters

updated via
AJAX

AV

JSONCPMServlet : for communication of frontend & backend using JSON

Java CPM Implementation,

consisting of CPM Lattice Computation, Graph Converter

Y YT
giilgl ' lil and Cytoscape Converter ...
1Hi ’ ;

TYGROVIS .
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TU @ HCI-KDD =%-

" |f interested please contact:

" f.Jeanquartier@hci-kdd.org and

" c.jeanquartier@hci-kdd.org
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TU A word at the end ... @ HCI-KDD 34
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" The “best” is the enemy of the “good” —
whenever you try to be “perfect” — there is the
danger that you finalize nothing*) ...”

*) zero, nada, null

Frangois-Marie Arouet (1694 — 1778)
known as “Voltaire”
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k you!
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