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TU  Please do not forget: @ HCI-KDD %

Grazm

" 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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TU  Motto of the Holzinger Group @ HCI-KDD %
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Science is to test crazy ideas —
Engineering is put these ideas

into Business!
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TU  Learning Goals @ HCI-KDD %

Grazm

= At the end of this seminar you should

" ... be familiar with the formal requirements
= ... be aware of the requirements for a PhD
= ... know the HCI-KDD approach

= ... have an overview on our research topics
= ... understand what research is

= .. getting started with your work

= ... understand how to write a paper

Holzinger Group, HCI-KDD.org 4 Student Seminar, Winter 2016



TU ML needs a concerted effort fostering integrated research @HCI-KDD -

http://hci-kdd.org/international-expert-network
Data

Interactive pjning Knowledge Discovery

6 (2 1

Data Learning  Data Prepro- Data
Visualization = Algorithms  Mapping  cessing Fusion

GDM 9 Graph-based Data Mining

TDM 9 Topological Data Mining

EDM 6 Entropy-based Data Mining

Privacy, Data Protection, Safety and Security
@a.holzinger@h(::i-kdd_org 0 !

Holzinger, A. 2014. Trends in Interactive Knowledge Discovery for Personalized Medicine:
Cognitive Science meets Machine Learning. IEEE Intelligent Informatics Bulletin, 15, (1), 6-14.
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TU  Summary “Mantel-PhD”’(cumulative PhD) @ HCI-KDD %

= 180+ 120 = 300 ECTS min. for PhD admission
= Duration: 36 months regular (max. 48 months)
= Classes over the 36 months: 14 course hours™)

e.g. this course LV 706.997 has one hour, LV 706.315 has two hours, 706.046 has three hours

= PhD-Plan for the 36 months with deliverables

= Deliverables in form of papers to international
peer-reviewed conferences/journals

= Recommended output: 2 papers per year
(e.g. one conference and one journal)

= Minimum: 1 paper per year

*) in German: Semesterwochenstunden (semester course hours),

there are no ECTS necessary!
Holzinger Group, HCI-KDD.org 6 Student Seminar, Winter 2016



TU International Example: From a Harvard MSc (!) Course = @HCI-KDD -

Grazm

rrdday 19 WitoDeD PCTUrE 06 varidoondl INrererice.

Final Project

In the seco ' ' ' f this project
would be afpaper that could be submitted to a top-tier machine learning 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:

... o contribute to the
international scientific
community
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-!;-U @ HCI-KDD -

How to contribute to
the international
scientific community?
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TU  Motto of the Holzinger Group @ HCI-KDD %
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Science is testing crazy ideas —
Engineering is putting these ideas into Business

Hypothetical Ba.sic Applied Bu.sines.s CUSt:mEf
End-User Science Research Engineering e User

N
---—--

Holzinger, A. 2011. Successful Management of Research and Development, Norderstedt: BoD.
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TU  Workflows for a Research Group
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@ HCI-KDD =£-

¢ \ision
e Mission
e Strategy

e Money
e People
e Facilities

&

RBT
Process

Lead

Collective learning experience

OUTPUT
SYASENYVACE
S2P

¢ Disseminate
e Transfer
e Make Visible

e Papers (#)
e Grants (€)
* Degrees (#)

Holzinger, A. 2011. Successful Management of Research and Development, Norderstedt, BoD.
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TU  Papers are communications to the scientific community @HCI-KDD -
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In Journals In Proceedings In Magazines Book Chapters

L Notes in'cC o '
sl Pervasive

LNAI LNBI

— Sprnger
Biology

Note: Should be include 'i'n:ﬁthe DBLP: http://dblp.uni-trier.de/db/

Not to be confused with Student Textbooks or Monographs:

BAYESIAN
REASONING

Pattern
Classification

and slqaorithr
i MACHINE
Machine Learning LEARNING

David Barber

Machine Learning
A Probabilist tive
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TU  Scientific communication via Papers
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@ HCI-KDD -
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Paper title

Abstract
Keywords

= 5 =Content (formally
divided into: 1)
Introduction and

Holzinger Group, HCI-KDD.org

|
B~ W N -
I

Authors with Affiliations

Motivation for Research >
Background and Related
Work, 3) Experimental
method, setting, results,
Discussion, 5) Future
Work, 6) Conclusion)

= 6 = References

12 Student Seminar, Winter 2016



TU A scientific paper ... @ HCI-KDD %

" js a message to the international research
community

= js written in the scientific language today - English
(Latin in medieval times and Greek in ancient times)

= reports something of value for other researchers

= should be useful, and what other researchers can
use, will be referenced (brings citations)

= js subject to peer review

" has specific form (style and format)

= gppears within a scientific journal or in conference
proceedings (e.g. Springer LNCS)

Holzinger Group, HCI-KDD.org 13 Student Seminar, Winter 2016



TU  Where do | find papers? @ HCI-KDD %
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THOMSON REUTERS™

Example: oil spill* mediterranean x | Topic

Google

Scholar
Web-Suche '® Seiten auf Deutsch und Englisch

SCOpUS Scopus  Scival Login ~ Help « ﬂw;. Bibliothek

Join us for the webinar on September 29: Best practices to power up your research

Document search | Author search | Affiliation search | Advanced search Browse Sources  Compare journals
- (2]
[ Search for... E.g., "heart attack” AND stress } [Amcle Title, Abstract, Keywords '} “
& Add search field Stay up-to-date on Scopus.
Follow @Scopus on Twitter
Limit to:
: Watch tutorials and learn
Date Range (inclusive) Document Type how to make Scopus work
@ Puplished [Allyears = to [Present  ~| (ALL -] for you

straight to your inbox
Subject Areas

# Life Sciences (= 4,300 titles . } ¥ Physical Sciences (= 7,200 titles . )
& Health Sciences (= 6,300 titles . 100% Medline coverage ) & Social Sciences & Humanities (= 5,300 titles . )

Get started with Scopus APIs

(O Added to Scopus in the last days é Get citation alerts pushed



arXiv.org

@ HCI-KDD :£-

Cornell University
Library

arXiv.org > search

Search arXiv.org

Author/title/abstract search

Select subject areas to restrict search (default is to search all subject areas)
-] [l Quantitative Biology

Computer Science | Mathematics | Physics [archive: All

Quantitative Finance [ | Statistics
Select years to search (default is to search all years)

Past year or the year or the years from to
Author(s): v AND
Title: - AND
Abstract: hd

Show 25 ~ hits per page

Do Search ] or [ Reset ] selections to default values.

Hints for more fulfilling searches

Search for: in Everything

Holzinger Group, HCI-KDD.org 15
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TU  How to read efficiently = how to write efficiently @ HCI-KDD +£-

= Stop Reading! Start Writing!
= Read along when writing:
= SQ3R-Method:

= Survey (read title, abstract, conclusion, subheadings)
" Question (what are the major insights of this paper?)
" Read: with regard to the question above
= Recite: summarize with your own words
= Review: Try to reflect the major insights of the paper

" Do not waste time! Be economic! It is simply
impossible to read everything and all!

Holzinger Group, HCI-KDD.org 16 Student Seminar, Winter 2016



TU  How to carry out scientific work @ HCI-KDD %

Grazm

= Classic Newtonian approach:

= Ask question > develop theory > form a hypothesis to
proof/disproof theory > conduct experiments > compare
data with hypothesis > accept/reject theory

= Computer Science approach:

" Find open problems to solve > form hypothesis how to
solve the problem > experiment > evaluate > present new
solution to the problem

= Machine Learning approach:

= Setting up experiments to answer questions including:
How does model m perform on data from domain D?
Which of these models have the best performance?
Much is feature engineering and precision and recall are
your best friends!

Holzinger Group, HCI-KDD.org 17 Student Seminar, Winter 2016



TU  Work evolution @ HCI-KDD %

= 1. Set goal (e.g. to bring paper into conference x or
journal y) — write a preliminary (!) title and abstract

= 2. Study published work related to your topic

= 3. Agood start is on the “future outlook” sections of
published papers — outline intended work on one
single page (birds eye view)

= 4, Start Writing! Discuss the related work and the
theoretical background — leave gaps

= 5. Now bring in your ideas, experiments and results

= 6. Write Introduction, Conclusion, revise abstract,
revise the title accordingly

= 7. Submit your paper
= 8. Carefully read the reviews, revise accordingly

Holzinger Group, HCI-KDD.org 18 Student Seminar, Winter 2016



TU Always start with an abstract @ HCI-KDD 2=

= What is the problem? Is it challenging?

" How can the problem be solved — alternative
methods, background, related work?

" How well is the problem solved (evaluation)?

= How useful is the result to the intended readers?
= Example:

= We propose a method ... this is important because ...
we solve this problem via ... finally we demonstrate
that our method outperforms the state-of-the-art ...

Holzinger Group, HCI-KDD.org 19 Student Seminar, Winter 2016
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Grazm

@ HCI-KDD =£-

A

Holzinger Group, HCI-KDD.org

THOMSON REUTERS

20

BIBIEX
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TU

Grazm

EndNote Library (format incl. Bibtex)

@ HCI-KDD =£-

Q EndNote X6 - [0-LIBRARY_6730-160309ah.enl]

=1a e

@) File Edit References Groups Tools Window Help

Bgi@ | Harvard NEW - [ @ ﬁ ( ’ | .)‘ ‘ - 20 e| e| Quick Search A~ - % Hide Search Panel
Search | Search Whole Library v [ |Match Case [ |Match Words

Ref e

Preview ‘ Att

Author ~ Contains - IPIaSS
And w  Year » Contains - I
And w  Title ~  Contains g |
. - N
# Label Author Year | Title Rating Journal

7639 HolzingerEtAl:2.. Holzinger, A; Plass, M; Holzinger, K; Crisan, G...

2016 Towards interactive Machine Leamning (iML): Applying Ant Colony Alg..

Springer Lecture Ng,

Holzinger, A, Plass, M., Holzinger, K., Crisan, G, Pintea, C. & Palade, V. 2016. Towards
interactive Machine Learning (IML): Applying Ant Colony Algorithms to solve
the Traveling Salesman Problem with the Human-in-the-Loop approach.
Springer Lecture Notes in Computer Science LNCS 9817. Heidelberg, Berlin,
New York: Springer, pp. 81-95, doi:10.1007/978-3-319-45507-56.

& EndNote X6 - [0-LIBRARY_6730-160309ah.enl] =
W) File Edit References Groups Tools Window Help - | =] |
[w]® & sbrexxon | AEGE 2E B RS @ ks £ = & Hide Search Panel
| Options  » Search Whole Library v [|match case [ |Maf¥l words Preview | ' ttached PDFs | B *
@incollection{HolzingerEtAl:2016:1MLExperiment,
Author ¥ Contains - 1Plass El B year = {2016},
i) author = {Holzinger, A and Plass, M and Holzinger, K and Crisan, GC and Pintea, CM
And *  Year » Contains w 1 H U and Palade, V }
And v Title will canizing o ] |3 m title = {Towards interactive Machine Learning (IML): Applying Ant Colony
| ||Algarithms to solve the Traveling Salesman Problem with the Human-in-the-Loop
approach},
booktitle = {Springer Lecture Notes in Computer Science LNCS 9817},
publisher = {Springer},
= address = {Heidelberg, Berlin, New York],
# Label Author Year | Title Ratl Journal pages = {81-95},

7639 HolzingerEtAl:2.. Holzinger, A; Plass, M; Holzinger, K; Crisan, G...

2016 Towards interactive Machine Learning (iML): Applying Ant Colony Alg...

Springer Lecture No

Holzinger, A., Plass, M., Holzinger, K., Crisan, G., Pintea, C. &
Palade, V. 2016. Towards interactive Machine Learning
(iML): Applying Ant Colony Algorithms to solve the Traveling
Salesman Problem with the Human-in-the-Loop approach.
Springer Lecture Notes in Computer Science LNCS 9817.
Heidelberg, Berlin, New York: Springer, pp. 81-95,
doi:10.1007/978-3-319-45507-56.

Holzinger Group, HCI-KDD.org
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abstract = {Most Machine Learning (ML) researchers focus on automatic Machine
Learning (aML) where great advances have been made, for example, in speech
recognition, recommender systems, or autonomous vehicles, Automatic approaches
greatly benefit from the availability of "big data". However, sometimes, for example
in health informatics, we are confronted not a small number of data sets or rare
events, and with complex problems where aML-approaches fail or deliver
unsatisfactory results. Here, interactive Machine Learning (iML) may be of help and
the "human-in-the-loop™ approach may be beneficial in solving computationally hard
problems, where human expertise can help to reduce an exponential search space
through heuristics. <br/>In this paper, experiments are discussed which help to
evaluate the effectiveness of the iML-"human-in-the-loop" approach, particularly in
opening the "black box", thereby enabling a human to directly and indirectly
manipulating and interacting with an algorithm. For this purpose, we selected the Ant
Colony Optimization (ACO) framework, and use it on the Traveling Salesman Problem
(TSP) which is of high importance in solving many practical problems in health
informatics, e.g. in the study of proteins.},

doi = {10.1007/978-3-319-45507-56},

Student Seminar, Winter 2016




TU  Publishing: Conferences

Grazm

@ HCI-KDD =£-

Academic
Search
Authors »

Publications »
Conferences »
Journals »
Keywords »

Organizations »

-

Advanced Search

Academic» Computer Science > Machine Learning & Pattern Recognition

Top conferences in machine learning & pattern recognition
1-80 of 90 results

All Years x

Conferences

NIPS - Neural Information Processing Systems

ICML - International Conference on Machine Learning

IROS - International Conference on Intelligent RObots and Systems - IROS
ISNN - International Symposium on Neural Networks

ICPR - International Conference on Pattern Recognition

UAI - Uncertainty in Arificial Inteligence

COLT - Computational Learning Theory

ICDAR - International Conference on Document Analysis and Recognition

ECML - The European Conference on Machine Learning and Principles and Practice of
Knowledge Discovery in Databases

ICANN - Int. Conference on Artificial Neural Networks

DAS - Document Analysis Systems

DAGM Symposium Symposium for Pattern Recognition

ICA - Independent Component Analysis

ESANMN - The European Symposium on Arificial Meural Networks
EuroCOLT - European Conference on Computational Learning Theory
ICONIP - International Conference on Neural Information Processing
IJCNN - International Joint Conference on Neural Networks

IWANN - International Work-Conference on Artificial and MaturalNeural Networks

Publications Citation =
4283 114207
2457 81514
11959 67570

16639 55741
9571 52900
1573 37148

937 20825
2497 17022
827 14200

2342 9439
4300 6631
1921 5520

669 4860
1041 4743

a4 4617
2738 4566
632 3159
1676 3154

http://academic.research.microsoft.com/RankList?entitytype=3&topDomainID=2&subDomain|D=6

Holzinger Group, HCI-KDD.org
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Grazm

Publishing: Journals

@ HCI-KDD =£-

Microsoft * E3
Academic
Search
Authors » Academic» Computer Science > Machine Learning & Pattern Recognition
Publications » Top journals in machine learning & pattern recognition

Conferences » 1-28 of 28 results

Journals » All Years -

Keywords »
yw Journals

Organizations »
PAMI - IEEE Transactions on Pattern Analysis and Machine Inteligence
IEEE Transactions on Neural Networks
PR - Pattern Recognition
NECO - Neural Computation
ML - Machine Learning
PRL - Pattern Recognition Lefters
JMLR - Journal of Machine Learning Research
JASSS - The Journal of Artificial Societies and Social Simulation
IJPRAI - International Journal of Pattern Recognition and Artificial Intelligence
Advanced Robotics
IR - Information Research
PAA - Pattern Analysis and Applications
NCA - Neural Computing and Applications
ISF - Information Systems Frontiers
IJDAR - International Journal on Document Analysis and Recognition
EJIS - European Journal of Information Systems
Internet Mathematics
Cognition, Technology & Waork

Transactions on Rough Sets

Advanced Search

Publications

5377

3498

5795

2848

1752

4802

1183

368

1318

1752

426

494

1181

567

335

395

284

380

221

Citation >

346862

114190

106561

103716

94665

56711

38836

16374

9847

8142

7830

3998

3757

3684

3354

2831

2670

1716

1653

http://academic.research.microsoft.com/RankList?entitytype=4&topdomainid=2&subdomainid=6&last=0&orderby=1

Holzinger Group, HCI-KDD.org 23
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TU Peer Review @ HCI-KDD 34
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***hegin-of-Double-Blind -Review]

1'[

1)-Title-of the-Paper:|
2)-Please-describe-briefly-with-vourown-words-what-this-paperis-about:y

This-paperreports-onae. T
7

Lig

)

3)-Originality:-Does-the-paper-contain-significant-content to-justify-publication?-Which-
arethe-novel-aspects?-Isthe-paper-original -i.e-did yvou-check-for-plagiarism-(at-least-
with-a-quick-Google-search) 7]

T
Novelaspectsinclude-the-topicx..J

. T
htt p :// h Cl- kd d .0 rg/wo rd p re SS/W p- 4)-Literature-Does-the-authors-demonstrate-an-adequate-understandingofthe-relevant:

related-work?-Are-any-relevant-references-missing?-Please-provide-recommendations. |

content/uploads/2014/10/REVIEW_TEMPLATE o oliowing mpurkintelaiod papersara aiing-f.

7
XXXX d oCX 5)-Methodology:Isthe-paper’s-argument-built-on-an-appropriate-base-oftheory-and-
—_ ¢ concepts?-Arethe-methodsused-appropriately-described™]

T
The'methodsx-are-.. T

6)-Results:-Arethe-results-presented-clearly-and-appropriately?-Do-the-conclusions:
adequately-tietogetherthe-other-elements-of-the-paper?|

http://hci-kdd.org/wordpress/wp- immmm..,.g
coO nte nt/u p I 03 d 5/2 O 14/ 1 O/ R EVI EW_T E M P LAT E ';']-Quality'uf{nmmuni{:ation:-ls-the-paper-\-\'ell-written?-ﬁas-attenﬁun-hssn-paid-to-th&-

clarity-of-expressicn-andreadability,-sentence structure,-acronym-explanation,-etc.]

_XXXX. pdf :r';hs-paper-z's-.,.f

8)-Your-recommendation-{mark-or-underline) 9§
A)-Accept—-B)-Minor-Revision—C)-Major-Revision—D)-Reject]

9)-On-a-scale-between-0-rubhishtor 100 jwclicn*—how-would-you-rate this-paper:|
1

| | | | | | | | | | | =
1

Ifyou-recommended:-a)-b)-orc)—please-outline-how-the-authors-canimprove-
their-paper:-What-should the-authors-do?-What-should-they-expand /fremove-etc.?-
What-should-they-improve?y

T
(use-additionalspace-asyounsed-it) T
T

***end-of-double-blind review

R oo Frprgabagy 3101 5 Thank yon very-much-for-your-tims-and -sfort —your-halp is-most appracixnd]

Holzinger Group, HCI-KDD.org 24 Student Seminar, Winter 2016



@ HCI-KDD £~

k you!
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TU  Some literature recommendations

@ HCI-KDD =£-

Justin Zobel

| Writing for

Computer
Science

Third Edition

@ Springer

Holzinger Group, HCI-KDD.org

Revised and Expanded
Wore Than One Million Copies Sold

On
Writing
Well

The Classic Guide to Writing Nonfiction

30™ ANNIVERSARY EDITION

William Zinsser

Adri

@ Springer

Process Guide for Students for
Interdisciplinary Work in
Computer Science/Informatics

Guidelines

Short.Concise.Precise - Kurz.Knapp.Klar

@ Springer

26

WAYNE C. BOOTH

GREGORY G. coLOMB

JOSEPH M. WILLIAMS

A Manual
for Writers

OF RESEARCH
PAPERS, !
THESES, AND ¥
DISSERTATIONS
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