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a1y Remark /i HCAl

= In Module 2 we discussed questions
including “What is science?”, “Why
contributing to the international scientific
community?” and some methodological
issues, now

" in Module 3 we discuss questions including
“How to contribute to the international
scientific community?” and learn the basic
mechanics of science, the “know-how”,

= Of course always from our human-centered
Al and ethical responsible machine learning
perspective
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This is the version for
printing and reading.
The lecture version is
didactically different.
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mRTU  Example: From a Harvard MSc (!) Course /o HCAl

rrady 149 WCmoper IeCTure O variduonadal Inrenenoe.

Final Project

In the secol i j i f this project
would be ajpaper 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 tabl There are four separate components of the project:

... to contribute to the
international scientific
community
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01 Successful
Management of
Research & Development
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gTU Remember the Motto of the Holzinger Group /o HCAI

= Research & Development (R&D) play a central
role in Al in order to retain and to expand the
sustained competitiveness of our societies.
Successful management of R&D ensures
effectiveness, efficiency, and the quality of all
necessary factors and processes in terms of
enabling sustained progress in Al.

"If you ask what real knowledge is, | answer, that which enables action”
Hermann von Helmholtz (1821-1894)
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PDCA - Deming Wheel
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Science is testing crazy ideas —
Engineering is putting these ideas into Business

Hypothetical

End-User

Holzinger, A. 2011. Successful Management of Research and Development, Norderstedt: BoD.
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PLAN -DEFINE
design/revise
process to
improve results

ACT - IMPROVE
implement

changes

STUDY/CHECK
assess and
analyze the

results

DO - MEASURE
changes on a
small scale

Adri Platje, Harald Seidel & Sipke Wadman 1994. Project and portfolio planning cycle: project-based management for the multiproject
challenge. International Journal of Project Management, 12, (2), 100-106.
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02 Workflows for a
Research Group
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mflTU  Workflows for a Research Group /o HEA]

= ad |) PRECONDITIONS

= 1. Vision (is a declaration of the goal you want to
achieve and is necessary for successful research)

= 2. Mission (statements which guides the actions
towards the goal and provide a visible direction)

= 3, Strategy (the overall plan of action to get

closer to the goal)

= |f a strategy has more than one page - than it is

none!
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R&D Q)
& OUTPUT
RBT S2S-S2B-
Process S2P

Lead
e Vision * Money ¢ Disseminate o [tems*) (#)
 Mission e People @ e Transfer e Grants (€)
e Strategy e Facilities M * Make Visible e Degrees (#)

N Collective learning experience 1

*) patents, publications, ... any countable output to the international research community

Holzinger, A. 2011. Successful Management of Research and Development, Norderstedt, BoD.
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= ad II) INPUT

1. Money (money is not everything, but
everything is nothing without money)

2. People (effective team building is most crucial
for success, it is you ...)

3. Facilities (coffee-machines, infrastructure,
equipment, tools*, ...)

*) a fool with a tool is still a fool ...
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ad Ill) OUTPUT ad IV) IMPACT

= 1. Dissemination (science-to-science: The impact can be determined by everything
deliverables leading to measurable items, e.g. which is measurable and countable, and which

algorithms, solutions, prototypes, tools, data, can be enlisted and entered into a science

. balance (“Wissensbilanz”):
patents, papers, ... contributes to and helps the o o
international research community!) 1. Items (# patents, publications in journals,

proceedings, book chapters, ...)
2. Grants (EUR amount of raised funding,
sponsorship, ...)

3. Visibility (community building, networking, 3. Degrees (# supervised Bachelors, Masters,
event organization (e.g. workshop, sessions, PhDs, ...)

conferences), science-to-public, ...)

= 2. Knowledge Transfer (teaching to group,
teaching to faculty, science-to-industry, ...)
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03 Measurable Output:
Publications What is a “paper”?
upapersn
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alTU A scientific paper ...

® is a message to the international research
community ( you “have something to say” ...)

= 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 you citations)

= is subject to peer review

= has a specific form (style and format)

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

human-centered.ai (Holzinger Group)
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mlTU  Example Journal: Springer/Nature Machine Learning /4 HCAl

P CORER

Machine Learning is an international
forum for research on computational
approaches to learning. The journal
publishes articles reporting
substantive results on a wide range of
learning methods applied to a variety
of learning problems.

The journal features papers that
describe research on problems and
methods, applications research, and
issues of research methodology.
Papers making claims about learning
problems or methods provide solid
support via empirical studies,
theoretical analysis, or comparison to
psychological phenomena.
Applications papers show how to
apply learning methods to solve
important applications problems.
Research methodology papers
improve how machine learning
research is conducted.

https://www.springer.com/journal/10994

human-centered.ai (Holzinger Group)

@ Springer Link
= -
Wome. + Boks A2+ JowrsALZ o Vel < Liracn

(® +vomerns

Machine Learning

1SS, 08356175 (Prn] 1573.0585 (Oriine)
All Volumes & Issues

ol Tepied Galloctions

= Online First
I R et el
= Voluma 108 uuary 2014 - Novernser 2018

Noweniber 2019, ssue 11, Pages 1616.2054

" 1 3
SpecialIssde for the EGML PKOO 2010 Joumal Track, Guest Etors
Karston Boegwarc, Po-Ling Lah, Evimaris Torz), and Anti UKkann

VrpoctEacior  Avsdatle

2.808 1886 2018

areies Open Aecess

https://link.springer.com/journal/volumesAndissues/10994
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glTU  Papers = communication to the scientific community /4 HCAl

P CORER

In Journals

o

M

BMC
ical

Med|
Informatics and -
Decision

Making

A

In Proceedings

Lecture:
Compu

Notes ifh
ter S

In Magazines In Edited Books

Note: Should be included in the DBLP: https://dblp.uni-trier.de/
Journals should be included in SCI: https://webofknowledge.com

A subjective overview can be found: https://human-centered.ai/ai-machine-learning-related-journals

Not to be confused with Student Textbo

Founuations of
Machine Learning

g

BAY

and

Machine Learning

human-centered.ai (Holzinger Group) 18

aflTU  Example Proceedings: Springer LNCS/LNAI

REASONING

MACHINE
LEARNING

David Barber

oks or Scientific Monographs (“Books”):

=0 =

ESIAN
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CO-MAKE: internal Comai

Exmaction
Machine Learning and Knowledge
Extraction

Second IFIP TC 5, TC &/WG &

129 Intesnational Cre
27-30, 2018, Proceedings

Editors fiew afilations)
Mideas Molinges, Pedef Rieieterg, A M Tioa, Ecgar Welppl

Conlerence proceatings
CO-MAKE 2018

3 () am)

-

Parto the Leciure Notes in Computer Science book series [LNES, volume 11015]

https://link.springer.com/book/10.1007/978-3-319-99740-7

Lecture Notes in Computer Science (LNCS)

This distinguished conference proceedings series publishes
the latest research developments in all areas of computer
science. Together with its subseries LNAI & LNBI, LNCS
volumes are indexed in the Conference Proceedings Citation
Index (CPCl), part of Clarivate Analytics’ Web of Science;
Scopus; El Engineering Index; Google Scholar; DBLP; etc.

https://www.springer.com/gp/computer-science/Incs
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€) SpringerLink

o
International Cross-Domain Conference for Machine
Learning and Knowledge Extraction

Seacch wikhin this costerence

CO-MAKE2018

2639 hugust (§ Canterhury, United Kingsom

Maehine Learning and Knowledge Extraction 25 1

CD-MAKE 2018

§ a0 Augist © Hamburg, Cermany

Machine Leaening and Knowledge Extraction 2 1

CO-MAKE 2017

20 Aogust -1 September ) Reggio, aly

Misciine Loaming and Knowledge Extraction H 1

https://link.springer.com/conference/cd-make
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mlTU  Example for a Magazine: CACM

Ty

COMMUNICATIONS

e CM

COMMUNICATIONS »
“"ACM

Home | Magazing Arehive | July 2018 (Vo 61, Mo, 7) / Making Machine Learning Robust Against Adverssrial_ | Full Text

HOME CURRENTISSUE NEWS BLOGS OPMION RESEARCH PRACTICE CAREERS ARCHVE | VIDECS

CONTRIBUTED ARTICLES

Making Machine Learning Robust Against Adversarial Inputs

By lan Goodlallow. Patrick WeDanlal, Nicolas Faparnot
Communications of the ACM, July 3018, Vol. 61 . 7, Pages 8666 SIGN IN for Fus Accass
10114834509

Gommants

vewss: & 0 © B & swe oo WmE 00

Machine loarning has advanced radically over the past 10 years,
and machine learing algorithms now achicve human-level

better
optical chazacter socogiton,” object

-
-@nmmsm-\me-dumm performance lummra]ly

ARTICLE CONTENTS:
" et Introduction
anadvorsuy is bl o modify their input data even subtly. e o Syateman
=7 used for many highly important O
% ‘applications and will be used in even more of even greater P m':'
impartance in the near future, Search algorithms, automated bS - . =
financial trading algorithus,data analytcs, mutonomous ener
veiden, Datenses and Their Limitations
Credit amo he undertying raachine learning algorithms that From Testing to Verfication

Interpret thelr respect ja inpots o Fulure of Adversarial Machine
provide intelligent outputs that facilitate the L

systems. As machine bearning is used in more L)
contexts where malicious adversaries have an L

https://cacm.acm.org/magazines/2018/7/229030-making-machine-learning-robust-against-adversarial-inputs/fulltext
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lan Goodfellow, Patrick Mcdaniel & Nicolas
Papernot 2018. Making machine learning robust
against adversarial inputs. Communications of
the ACM, 61, (7), 55-66, doi:10.1145/3134599.

human-centered.ai (Holzinger Group)
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22

oonie.a1asaesn

systems. Ax machine leaming is used
al

Such inputs distort how hine-l ing-
based systems are able to function in
the world as it is.

BY IAN GOODFELLOW, PATRICK MCDANIEL,
AND NICOLAS PAPERNOT
u.mm.mnmm e

Making

Machine Learning -
Robust Against = -
Adversarial Inputs

of inputs a their corresponding out
puts. The leaming proceeds by defin

MACHINE LEARNING WAs advanced rad
the past 10 years, and machine learnin

t machine lw -arning
man performance in

B key insighits

g
algorithms that exceed |

wlpotacyat il
puspice it gl ieliho

naturally occurring seenarios arc often seen a5 filing | o dashive leaeming hes traditionstly bess
dramatically when an adversary is able to modify their e ek ey ey

input data even subtly, Machine leaming is already

vy impaortant o
more of eve

utomated financial
tics, autonomous ey
itically

decision-making process of users or automated H

B Commpmitatins o tog acm

plications and will oy ek i e

I o e

£ IMPOTLANCE i the | Temor ot ier soio ot o
-

7o o the s s e ttackars

outputs thit facilitate the | messe ke et sy praciees.
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04 How do |
read a paper
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Paper title

Abstract
Keywords

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

human-centered.ai (Holzinger Group)

]
A WN PR
1

Authors with Affiliations

24

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

6 = References

Student Research Seminar 2019/2020
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human-ci

The best way of reading a
paper is to review a paper!
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TU, Example for specific Machine Learning Reviewer instructions /& HCAI

Grazs AL CONTERCDAL

***BEGIN-of Review™"{

Title-ofthe Paper:y

1

Pleasc-describe-brieflly-with vour-ownwords what-this-paperis-about:§
b

;()Or!ginalitr.u. he pap invsignif justify-publi -
ar l-aspects?-Did-youcheck i . gowith-axquick-Google-search?]
xave"Dsp:'ds'irlL}udr‘lhr'tvpic‘w'.‘.ﬂ'
T
2:. s '.,‘ '“ 1y
hef g gy
T
% T i IJ i)

. ¥h Fm:wl‘ T o )

1) Download the review g o
template (link below) P el

2) Fill out the template B ; o s
accordingly }.ww_.,

3) Rename |t, haVing the ;%:dxﬁ;mﬁrm;mum;mm;--wowmﬁrpb.mhnwmmw;.gn-:o-un:-
review number and DAL e
acronym in the file name cscstlncho besthors e heirpaper

4) Save it as pdf P i isbomochtmeie i

o

“END-ofroview***]
https://human-centered.ai/wordpress/wp-content/uploads/2019/10/REVIEW-TEMPLATE-2020-XXXX.doc
human-centered.ai (Holzinger Group)

mTU  How to read efficiently = how to write efficiently /o HCAI

P CORER

mil

human-ci

Goals: What are research goals and what are machine learning tasks?

Description: Is the description adequately detailed for others to replicate the work? Is it clearly written
in good style and does it include examples? Papers describing systems should clearly describe the
contributions or the principles underlying the system. Papers describing theoretical results should also
discuss their practical utility.

Evaluation: Do the authors evaluate their work in an adequate way (theoretically and/or empirically)?
Are all claims clearly articulated and supported either by empirical experiments or theoretical analyses?
If appropriate, have the authors implemented their work and demonstrated its utility on a significant
problem?

Significance: Does the paper constitute a significant, technically correct contribution to the field that is
appropriate for machine learning? Is it sufficiently different from prior published work (by the author or
others) to merit a new publication? Is it clear how the work advances the current state of
understanding, and why the advance matters?

Related Work and Discussion: Are strengths and limitations and generality of the research adequately
discussed, in particular in relation to related work? Do the authors clearly acknowledge and identify the
contributions of their predecessors?

Clarity: Is it written in a way such that an interested reader with a background in machine learning, but
no special knowledge of the paper's subject, could understand and appreciate the paper's results? In
particular, is it written in a clear, readable style, with good grammar and few (if any) typographical
errors?

Are the goals and contributions of the work clearly and correctly stated? Are the problem description,
approach and evaluation adequately detailed for others to replicate the work?

If the paper introduces new terminology or techniques, does it explain why current terminology or
techniques are insufficient? Does it include examples?

Recommendation: accept (as is), conditional accept (given minor or major revisions), reject with
encouragement to revise and resubmit, or definitely reject. If you suggest conditional accept, always
provide a precise list of changes that can easily be checked upon resubmission, i.e. that the authors can
write a clear rebuttal letter stating on how they reacted on the specific reviewer comments.

Source: http://www.jmlr.org/reviewer-guide.html
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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!
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Google Scholar  eyplainable ai n

& Atikel Jalishe

Beliabige Lei [roF] Explai artificial i ig {xai) [POF] darpa.mil
Seit 2018 [ Gunning - Dafonse Advanced Resoarch Projects Agancy (DARPA, ., 2017 - dampa.mil

Seit 2018 2 Tha Nead for Explainable Al User - Why did you do that . Explainable Al will be essantial if usads

Sait 2015 are Io undersland, appropiatily irust, and effactivaly manage this incoming genarabon of

L4 Zoitraum wahlen, artificially inteligent partnars Al Systom hitp.listverse. com/ ©2007-2017 Listverse Lid .
O W t o I n ¥ 99 Zibertvon 207 Anicho Artikel Allo & Versionan |1 EndNote inpertioren 99
P‘:’m'l'_'_‘,:',:'""”" What do we need to build explainable Al sy for the medical domain? [FOF] arxiv.org

A Holzinger, G Biomann, GS Pafliches - arXv prepent arkiv ., 2017 - ariv.org
Artdical imelligence (Al) ganerally and maching leaming (ML) specifically demonstrate
Impressive practical success in many different application domains, eg in aulonomous

Bulishige Spracthe driving, speech recogniion, or recemmendar systems. Deep laaming approaches, Irained
re eva n t a p e rs s il ¥r 09 Zibevon: 85 Ahnliche Artikel Allie 4 Virsionen  In EndNote importieren 90
[ ]

Nach Datum sofiefen

# Paisnte Explainable Al: B of i running the asylum or; How | leamt to stop [PDF] arxiv.org
eimschimiien worrying and love the social and behavioural sciences
o Zitate einschliafen T Miller, P Howe, L Sanenbeg - ar¥iv preprint arXiv 171200547, 2017 - aniv.org

It his sarminal bookThe Inmites are Running e Asylum® Why High-Tech Products Drive Us
Crazy And How To Restors The Sandy'[2004, Sams Indianapolis, IN, LISA], Alan Coopar
& Alert erstellen argues that a major reason why software is often poory designed (fom a user perspectve)
€r U5 Ziberivon 73 Ahnliche Adikel ABe & Viersionen  In EndNobe impordieren 86

https://scholar.google.at/scholar?hl=de&as sdt=0%2C5&q=explainable+ai&btnG=
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T somanticScholar  anriiss . Kandingky © R0 Come  Rieey o
Web of Science G Clarkate
Analytics
o Share This Paper [ 1 B E Sl
Towards the Augmented Pathologist: Challenges
of Explainable-Al in Digital Pathology - Results: 45 SorthyiDute TimesCled I UsageCount Relovamce Koo Q9 0 gion
Andreas Holzinger, Bernd Malle, «4 srees Kurt Zatoukal « Published in Arkiv 2017 rore Web of Science Cove Coflection)
Twiller Mentions
Digital pathalogy i not only one of the most pramising fields of diagnostic medicine, but at the same You searched for: TITLE: {abstract r —_—
time a hot topic for research. Digital pathology is nat ju of i casoning) ...Mere O selectnge | G Bport.. | [ Addto Marked i 2 Analyze Results
slides ints of different dati patient records, |4l Create Citation Report
and *omi together advances in artificial ine learning enable 1o I Croato Alart
make novel information aceessible and quantifiable 10 @ human expert, which is not... CONTINUE READING L Anabstract, argumentation-theoretic approach to default reasoning Times Cited: 134
(from Web of science Core.
By: Bondarenko, A; Dung, PM; Kawalski, RA; et al. collection)
R SWETOLEBRARY & CREATEALERT 46 CITE Refine Results ARTIFICIAL INTELLIGENCE Volume: 93 Issue: 1.2 Pages:63.101 Published: JUN 1997
- Links @ Free Full Text from Publisher  View Abstract + Uaage Count ~
A e i T R o T Q 2 salving i in abstract ion - Asurvey Times Cited: 45
\ESTRAC IGURES AND TOPICS 13 CIMATIONS &4 REFERED RELATED PAPERS o Web of Science Core.
By: Charwat, Guenther; Dvarak, Wolfgang: Gaggl, Sarah A et al. Coflection)
ARTIFICIAL INTELLIGENCE Volume: 220 Pages: 25-63 Published: MAR 2015
Filtar results by: -~
+Unks | @ FreeFull Textfrom Publisher  View Absiract = g
Figures and Topics from this paper. 0 @ openscoess 6l
3 g reasaning P i mediator to Times Cited: 26
il answer abstract, time-oriented queries: The Tzolkin system from Wb of Sclence Core
Colection)
Fi @ Explore Further: Topics Discussed in Pubbication Yaars ~ By: Nguyen, IH; Shahar, ¥, Tu, SW; etal.
ki) . - This Paper JOURNAL OF INTELLIGENT INFORMATION SYSTEMS Volume: 13 lssue: 1.2 Pages: 121145 Published: JUL1955  Usage Count~
- Machine leaming 0 2w o lnks | Full Textrom Publisher  View Absiract =
H + Atificiol intelligence 0 wso
i sitie - Qmie D ane i inati i
5 . for imes Cited:
mics O w600 . planning and Times Cited: 19
+ Laplacian marix {from Wb of Science Core
| ~ Sl O w156 By: Clement, Bradley J; Durfoe, Edmund H,; Bay ey C: ol
R : JOURNAL OF ARTIFICIAL INTELLIGENCE RESEARCH Volume: 28 Pages:453-515 Published: 2007
- Debugging imore options / values... i hias
ARl e i wums | @ FrecFull Ted from Publisher  View Abstract = sage Count
Webof Science Categories & 5. for dasigning ith legal cases using Abstract Dialectical Frameworks Times Cited: 17
from Web of Science Core.
COMPUTER SCIENCE ARTIFICIAL By: Al-Abdulkarim, Latifa: Atkinson, Kati; Bench-Capon, Trevor Cofoction)
INTELLIGENCE (45) ARTIFICIAL INTELLIGENCE AND LAW Volume: 24 lssue: 1 Pages: 149 Published: MAR 2016
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Scopus Sources Alerts Lists  Helpv  Scival Andreas Holzinger v ==

4 document results ey doruments Yiew Lptink el View 143887 Mendeley ota
meta-learning AND memory-sugmented AN neural AND networks
» B Sie O Setalet B} Setfeed
S el 1l Analyze search results Showllastracts  Sont an: Cite
Refine results All
Document ttle Authors Yeur Source
Access typs- ©). £y 1 Meta-Learning with Memary-Augmented Neural Santoro, A., Bartunay, 5., Botvinick, M., 2016 33 International Conference on Machine 75
Onher . Networks Wierstra, D, Lillcrap,
Year A W View absiract . Related documents
019 @) >
2 Labeled mamery networes for anline madel adaptation  Shania, &, Saragl. . 2018 120d A Conference on Anifical !
2018 m > =ligence, AN 2018
$034.4041
016 a >
View absiract Related documents
Author name ~
iy (s 3 Text narmalizsion using memory augmented nucal:  Pramanik S, Hussin, A 2019 Speoch Comm
» N networks 109, pp. 15-23
Botvinick, M. 0y >
T s View abntract Jbiter Related documents
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) Feotack?

Showing 1-1 of 1 results for title: explainable ai medical

explainable ai medical Title -
® show sbstracts. O Hide abszracts

Advanced Search

50 v results perpage. Sortresutsby amouncer

R - |

1.arXiv:1712.09923 [pdf. other)
What do we need to build explainable Al syst!ms far the medical domain?

(i gl dnd dachina i ag () oAl ORI AU o e RN
Lo systems. Des s iy large data sets or using
elnforcement learning metheds have even exceeded hsan performance n visa) asks, particlary
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ﬂ Ty https://www.youtube.com/watch?v=52GY3gh6qC8&feature=youtu.be }@\\ wmm"

larate research.
LILGIAIINE) stat ML

New to aniv-ganity? Check out the introduction video. X

most recent  lop recent tophype friends  discussions  recommended  library

Only show vi
Showing most recent Aniv papers:

Context-Aware Saliency Detection for Image Retargeting Using Convolutional Neural Networks
Mahd Ao, Nader Kari, Shadrokh Samavi

0472018 c5.CV | eess V.

0pmes, 19 gues

e rsargeio i e Lask of ki ixges cogabie f bl iplayed on casers Wi et szes, Tis wark shoukd bs done 50 it vl
/1 INOMAN 3N OW-EVE 1EAUIES SUC 35 1EXILTe FEMAn 35 INact a8 POSSIE 10 INe hUMan VisUal System, While the Outpul Image My Nave:
et dmensons, Ths, sirle mathods such a8 scalg snd copelng are ol adsquale fr i papase, I recnt years,researchers have ed o
method cannot be uulu:umemgcxau types of images. In other

wonds, by pscliionis retargeiing pas image sallency deteciion, which Is relatively a
new Image processing task. Earller sallency defection methods were: based on local and global but low-level image Informalion. These methods are
Galled botlom-up methads. On the other hand, newer that consider the high level and semantic information

of he image (oo n s paper. We intfoduce the proposed methods in both salency detection and rezargeting. For the sallency delecton, the Use of
, and a novel mixed Botiom-up, and top-down sallency detection method Is intoduced, Ater
sanmydmwon = o veoncl i ‘The results suggest that the image
to oiher tested methods. Also, the subjective evaluations on the Pascal dataset can be used as

o
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Google Scholar Example

csce

Google Scholar

Artikel

Beliebige Zeit
Seit 2019
Seit 2018
Seit 2015
Zeitraum wahlen

Nach Datum sortieren

Beliehige Sprache
Seiten auf Deutsch

+ Patente
ainschieBen
 Ziale emschhieien

& Mert erstelien
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& hittpsy/scholargoogleat/scholarTh

explainable Al

gebnisse (0,23

ror) Explainable artificial intelligence (xai)
D Gunming - Defense Advanced Research Projects Agency (DARPA | 2017 . darpa mil
2 The Need for Explainable Al User - Why did you do that . Explainable Al will be essential i users
are to undarstand, appropriately trust, and effectively manage this incoming generation of
artificially intelligent pariners Al System hitp //istverse com/ ©2007-2017 Lisiverse Lid
¥ D9 Zitiertvon 280 Ahniiche Artikel Alle 6 Versionen In EndNote importieren  $

What do we need to build explainable Al systems for the medical domain?
A Hoizinger, C Biemann, CS Pattichis . - arXiv preprint arXiv ., 2017 - anvorg

Astificial intelligence (Al) generally and machine leaming (ML) specifically demonstrate
impressive practical success in many different application domains, eg in autonomous

driving, speech recognition, of recommender systems. Deep leaming approaches, irained

¥ D9 Zitleivon 78 Ahnliche Arfikel Alle 4 Versionan In EndNole importieren 30

Explainable Al: Beware of inmates running the asylum or: How | learnt to stop
worrying and love the social and behavioural sciences

T Miller, P Howe, | Sonenberq - arXiv preprint arkiv.1712.00547, 2017 - anxiv org

In his seminal bookThe Inmates are Running the Asytum: Why High-Tech Products Drive Us

Crazy And How To Restore The Sanity'[2004, Sams Indianapaks, IN, USA], Alan Cooper

argues that a major reason why software s often poorly designed (from a user perspective)

¥y U9 Zitierivon 68 Ahnliche Artikel Alle 6 Versionen In EndNole importieren 6

What does explainable Al really mean? A new conceptualization of perspectives
D Doran, S Schulz, TR Besold - arXiv preprint arXiv 171000794, 2017 - anvorg

We characiesize three notions of explainable Al thal cut across research fields: opaque

systams that offer no insight into its algo-rithmic mechanisms, interpretable syslems where

users can mathemat.ically analyze its algorithmic mechanisms; and comprehensible

T 09 Ziierlvon 46 Ahnliche Artikel Alie 13 Versionen In EndNote importieren 96

Explainable Al: the new 427

R Goebel, A Chander, K Hotzinger, F Lecus - . -Domain Confernce for , 2018 - Springar
Explainable Al is not a new fiskd. Since at least the early exploitation of CS Pierce's

abductive reasoning in expert systems of the 18805, thare were reasoning archifectures 1o
support an explanation function for compiex Al systems, including applications in medical

¥ D9 Zierivon: 26 Ahnliche Artikel Alle 15 Versionen In EndNole importiaren 96

(PDF) darpa.mil

[PDF] arxiv.org

[PDF] arxiv.org

[POF] arxiv.org

[POF] inria.fr
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mlTU  EndNote Library (format incl. Bibtex)

rs?
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¢ 4 - |0-LIBRARY.6730-16436iah eni] e —
e Ean Relsences G Tooks Wadow belp

18| @] ravwaren G f 2690|571 % Q| @ aueesenn

seoren_| [ opmens ¢| Searon e Lorory - [l caoe |t e e Prrview | By ditacned Pk | .
[Fatiinges, A, Fias. W Holzinger, k. Crar, 6. Friea, C. & Falade. V. 2016, Towards
hr = et - P i s
I the Protiem wih

il * § onlkios M Saringer {ectune Nates iri Comgniter Scierce LNCS 9617,

s v TE - oo - New ok Sgringer, pp. B1-95. G0I0.L007/978-3-319-4

* e Aunar Yoar Tine Ratng  oumal

7639 HoltingetEIALZ.  Hotzinger, & Pls. M; Holznger, K. Cisan G 2016 = Colony 8ig.- Springer Lecture

Wiencinon x5 - 1B UBAARY. 6730- Leo3manen] — s =

4 I Eon References Grovps Tools Window  Help

[S)® & morensen taaf redLr el

[ sesn | [ opeens » Srrrrprevew | B Foe| B .

[ - Comams o [ias ‘year = (20161

author = (Holzinger, A and Plass. M and Haizinger, & and Crisan. GC and Finiea. CM

st [ Yo i ol y AL P

e T - Conmen | 21 (2] |1 ke = (rowarcs ineractive Mo Leareing gL Applying At Colony

o in.tme Loop

lapprnacni,
bocitite = [Sgringer Lacture Notes in Cormputer Science LNCS 9817,
publisner = [Springeri,

! = oodress = (Hesdeloera, Berin New Yorkl,

[# ave A Ve Te Joumal pages = (B1.95]

7639 HotimgerELAs2_ Hotinger, A s M Holager K Crian G 2015 Towarcs nteractive Machine Lesrmin (ALK Rppling Ant Colony Alg Springertacars N | sherac =

| luearming (aWIL) where great advances have been made. for exampie.in speech
evemgten, o IO e At it

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.
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1Y Journal finder

07 Publication
argets

human-centered.ai (Holzinger Group) 41 Student Research Seminar 2019/2020

Ty

D0 & springer com - @

SPRINGERNATURE
Journal suggester

Personalized recommendation Over 2,500 journals Author choice

Our journal matching technology finds relevant ‘Search all Springer and BMC joumais 1o find the Easily compare refevant joumals 10 find the best
i on your ipt detail 1 sui your manuseript place for publication

Enter you list of your research.

Manuscript title

Manuscript text

Subject area

© Befine your recommendations

Suggest journals
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® © @ nitpsy/joumalfinder.elsevier.com (22 ST > e g
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- 0O @ m T

LEY  Journal Finder Beta

Find the journal that's right for your research s
Not sure where to submit your article? Qur Journal Finder Beta can suggest Wiley journals that may be relevant for your research. Simply enter your
title and abstract and we'll create a list of potential journals for you to consider. We also recommend reviewing the journal's Aims and Scope before

deciding where to submit.

1f you already know which journal you're interested in, select Find Journal by Title.

FIND MATCHING JOURNALS FIND JOURNAL BY TITLE

Enter your manuscript information  * oth felds are req

Manuzeript titla

Manuscript abstract

0ot 3000 charac Please continue to enter more info for better results
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mfTU.  Publishing: Conferences /o HEA]

Microsoft Academic ”

Number of Conferences in Artiicial intefligence

Artificial neural network Pixel
Image processing Actuator
Rabot Filter (signal processing)
Fuzzy logic

Robustness (computer science)
Cluster analysis Visualization

| s )

human-centered.ai (Holzinger Group) 45 Student Research Seminar 2019/2020

08 How to
write a Paper?

human-centered.ai (Holzinger Group) 47 Student Research Seminar 2019/2020

mflTU,  Publishing: Journals /o HEAl

N e e
Search Advar h

e Se.
Authors » Academic) Compuler Scenced Machine Leansng & Fatiem Recoomtion
Publications » Top journals in machine learning & patter recognition
Conferences » ———
Journals » Al Years -
rds »
Keywords Journals Pushcations Caation
Organizations »
PAMI - IEEE Transacnans on Panem Analysis and Maching intefigence: sarr 346862

3408 114190
5795 106561

2848 103716

ML - Mactsne Leai 1752 94605,
PRL - Paftem Recognition Letters 4802 56711
mal of Machuns Loamng fesearcn 1183 38836

e Joumad of Aurbcial Socio 08 1074

s Jemi of FPatieen Recognacn and Assnioal iolgen 1318 a4t

1752 8142

426 780

a 3996

118 3757

561 3084

s and Re<ognion 25 1084

295 ]

4 2610

380 e

mn 53

http://academic.research.microsoft.com/RankList?entitytype=4&topdomainid=2&subdomainid=6&last=0&orderby=1
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MRTU  AGAIN: How to read efficiently = how to write efficiently o HEAI

= 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!

human-centered.ai (Holzinger Group) 48 Student Research Seminar 2019/2020



mlTU  Work evolution

Grazs

LY

mflTU  Always start with an abstract /o HEA]

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. A good start is on the “future outlook” sections of

published papers — outline intended work on one
single page (birds eye view — eagle top view)

theoretical background — leave gaps

revise the title accordingly

human-centered.ai (Holzinger Group)

g1y Example

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

4. Start Writing! Discuss the related work and the

5. Now bring in your work, experiments and results
6. Write Introduction, Conclusion, revise abstract,

49 Student Research Seminar 2019/2020

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 ...
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mlTU  Paper Writing on the example of the NeurlPS /o HCAI

On Pixel-Wise Explanations for Non-Linear Classifier Decisions by Layer-Wise Relevance Propagation

By: Bach, 5 (Bach, Sebastian] 121 Binder, & (Binder, Alexander]l
K& {Mueller, Klaus-Bobert)! 241 Samek, W {Samek, Wojciechjl 121
View Web of Science ResearcheriD and ORCID

PLOS ONE

Volumee: 10 lssue: 7

Article Numsber: £0130140

DO 10,1371 fjournal pone. 0130140
Published: JUL 102015
Document Type: Article

View Journal Impact

A1, Mostavon, G (Mantavon, Gregoire]! 2E; Klauschen, F (Kaanchen, Frederickll 21 Muller,

Abstract
gand fimage chassifi igh wolse in many appiications, as it allows to verify
{ the syst Although machine leaming method ¥ llya
plethor af tasks, they 5 & black bas, not peovid about what made themm ative at &
particubar dectsion, This work propases a general sols by plaet I nonlinear
chaaifiers that allows for bernel-based classifh Bagal Words
heat | ded to 2 bu who can

Teatures and for netwarks. These phoel

ify the validiny of the ¢ ion dec

, but abso focus fusther analysis on regions of potential interest. We evaluate our methed for

Lasifiers £ALVOC ages,
trained ImageNet model availabile as part of the Caffi open source,

Keywords
KeyWords Plus: NEURAL-NETWORKS; IMAGE; FEATURIES; MODEL

Auther Infermation
feeprint Address: Bach, S repeint author)

+  Fraunholer Insa, Herin
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pes, the MNIST wgits data set and for the pre-
package

Germany.

Citation Network
I Wb of Schence Core Collaction

170

Timess Cited

U Croate Citation Alert

A1 Timas Cited Counts

171 in Al Databases

508 MOre Counts

58

Cited Anderonces

Wiew Relsted Becords

Most recently cited by:
Ihang, Sawel; Zhao, Xiaojlae: Thang, Joy.
etal

Agoncy MBS Prepayment Model Using
Meural Notwork
JOUSHAL OF STRUCTURED FINANCE
2015

Yian, Mar; L, 20 Wang, Fan; ot ol
Fethinking labelling in road segmentaticn
INTERNATIONAL KAIRNAL OF REMGTE
SENSING (201%)
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» The following example is in accordance with the NIPS*)
committee, credit to: Andrew Ng, Peter Dayan, Daphne
Koller, Sebastian Thrun, Bruno Olshausen, Yair Weiss,
Bernhard Scholkopf, Max Welling & Zoubin Ghahramani

= https://nips.cc/Conferences/2016/Paperinformation/EvaluationCriteria

International Conference on Neural Information Processing Systems,
founded in 1987 as NIPS, and renamed 2018 to NeurlPS

The NeurlPS Conference is organized by the NeurIPS Foundation,

established by Ed Posner (1933-1993) in 1987, and chaired by Vr, I
Terrence Sejnowski (1947-) since 1993. The board of trustees

consists of previous general chairs of the NeurIPS Conference. = S

The papers are collected here: https://papers.nips.cc

Very interesting and where you can learn a lot is the open review
system, see next slide ...
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Remember:

The best way of reading a
paper is to review a paper!

mlTU  Example for open reviews (1/3) /o HCAI

A simple neural network module
for relational reasoning

NIPS Proceedings® Books 211

A simple neural network module for relational reasoning

Part of: Advancesn Neural infomation Processing Systems 30 (NIPS 2017)

Adam Santaro® [rp— D G.T, Rarreet ERELIE I Bt enibil i ml
o Authors
Matew Malinewski Rarvan Pascanu Peter Hattnglis + At Santom
com com com * Dayid Raposg
+ Dayid 6. Baell
o Mateusz Wanowss)
Timathy Lillicrap
Deepiviasd * Bagvan Pascany
Luorsbon, Uried Kingudon . "
counerersignogle. con + Timothy Lierap

Abstract

Relational reasining |s & centeal compencat uf generally imelligen hehavios, but
s proven iffscult for neurs] netwerks (i lesen. [ this paper we describe ha

tally hinge on relational reasoning. We s
thioe sk Vil amvwcring wig
CLEVIL o which we schicve state-of-the-art, super-humas perfemance; feat-
e guestion am wcring wming the hAbl ssite of ks and comploy reasoning
abast dymasmis: physical sysssms. Thes, wnisg @ corsted datasn called Son-of-
CLEVE we show that powerfial commiutional serworks do et have @ general

Conference Event Type: Poster
Abstract

Retatisaal teasoning i 3 central compenant of genarally intalligent bahavior, but has
‘peoven difficult for newtal networks ko learn, i nis. paper we describe how 1o wse Relation
Networks {AiNs) as
hiige on relatonal reasoning We lested RN-aupmented nétworks on e tasks’ visus
question answaring wsing  challenging dataset called CLEVR, 00 which we achieve
siate-of-the-art super-human performance lex!-based queston answering using the bABI
sute of tasks, and compiex reasoning about dynsmical physical systerms. Than, using

vapaciy 1o solve pelacional questioes, hur can gain this capaciy whew sugmensed curated dataset nat powertu do
i . Tou, Uy gl ngrmoleg cometuone, L3 VA1x. o M2 i bt 4 e I capec
o Thus, by LSTMs, and MLPS win
RN, e can from nstwork 18 it are ot el
sued 1o reduce ; and gaina
enerat adiy he relations hes properties

A simple neural network module for relational reasoning

Advances in neural 2017 - papers mps cc

T dusn phiosaphy behd RN 1 o consiran hn clonal o of  neurel nebwork 50

ol remsoning - buitin 1o CHNS, and e capecily
networks

Tr 09 Ziertvon 430 Aflicho Akl Alle 6 Versionen  In Enchote importisren 0

Santoro, A., Raposo, D., Barrett, D.G.T., Malinowski, M., Pascanu, R.,
Battaglia, P. & Lillicrap, T. A simple neural network module for relational
reasoning. In: Guyon, Isabelle, Luxburg, Ulrike V., Bengio, Samy, Wallach,
Hannah, Fergus, Rob, Vishwanathan, Svn & Garnett, Roman, eds. Advances in
neural information processing systems (NIPS), (2017) Long Beach (CA).
Neural Information Processing Society.
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mlTU  Example Paper on relational reasoning /o HCAI

Final CNN feature maps RN
1 |
T 1 T
. Object pair
object with question  §§-MLP
|
. : — fop
> COEmE —> G |
. . BE —» small
j - W O — |
Element-wise
sum

What size is the cylinder
that is left of the brown

metal thing that is left
of the big sphere?

what size is... sphere

I—'—I

LST™M

Adam Santoro, David Raposo, David G.T. Barrett, Mateusz Malinowski, Razvan Pascanu, Peter Battaglia & Timothy
Lillicrap. A simple neural network module for relational reasoning. In: Guyon, Isabelle, Luxburg, Ulrike V., Bengio, Samy,
Wallach, Hannah, Fergus, Rob, Vishwanathan, Svn & Garnett, Roman, eds. Advances in neural information processing
systems (NIPS), 2017 Long Beach (CA). Neural Information Processing Society, 4967-4976.
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http://papers.nips.cc/paper/7082-a-simple-neural-network-module-for-relational-reasoning
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A simple neural network module for relational reasoning
In Artikedn ma Zdaton suchon

Graph attention networks

P Vilitkevit, G Cucurull, A Casanova - aXiv propeint arXv ., 2017 - anovorg

We present graph atiention networks (GATs), novel neural network architectures that
‘operale on graph-sireciured data, laveraging masked salf-attentional layers o address the
shoricomings of prior methods based on graph convolutions of their approxmatons. By

Tr 90 Zitierivon 550 Ahnkche Artikel Alle 7 Versionon  In EndNote importieren 86

Mon-local neural networks

¥ Wang, B Gashick, A Gupts . - Procoedings of the IEEE ., 2018 - openaccess thecd com
Both convolutional and recutrent operations aro buillding blocks that process one local
neighbarhood st a time In this paper, we present non-local operations as a generic family of
buslding blocks for captuning long-ranga depandencies. Inspired by tha classical non-local

fr U0 Zitiertvon 539 Annkcho Artkol Alio T Versionan In EndNote importioron 80

Deep reinforcement learning: An overview

¥ Li - ke proprmt sy 1701 07274, 2017 - aniv.org

‘W grve an overview of recent sxciing of doap laming (AL}
W drscuss sixc core elements, s important mechanisms, and tweive apphcabions. We start
‘wilh background of maching leamng, deep learning and remforcement leaming  Nex! we
B0 Ztierivon 266 Ahnbche Artikel Alle 4 Versionen  In EndNote importieren  $9

Leaming to compare; Relation network for few-shot leaming

F Sung ¥ Yang L Zhana, T Xiang - - Proceedngs of the ., 2018 - openaccess Mecvl com
We presant a concaptualy simple, Beuble, and general framework lor few.shot learning
whore a classifior must loarn 10 recognise new classes grvon only fow oxamgles from each
Our mathod, called the Relation Network (RN), & trained and-to-end from scraich. Durng

fr U0 Ziter von 233 Ahnkche Arfikel Alle 12 Versionen  In EndNole importioren 96

Film: Visual reasoning with a general conditioning layer

E.Perez. F Strub, H De Vries, ¥ Dismoulin. - Thirty-Second AAAI __ 2018 - asai org

We introduce a general-purpose conddtioning method for neural networks cafied FILM
Featuro-wise Linoar Modulaton FiLM layers influsnce noural m!wwh computation via a
simple, feature.wise affing based on W show that
fr U0 Zitedwon 151 Ahnkche Arikel Al B Viersionen  In EndNobe mmportieren 88
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[POF] arxiv.org

POF] thecvf.com

[PDF] arxiv.org

[PDF] thecvl.com

[PDF] aaai.org
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mlTU  Example for NeurlPS Review — Reviewer #1 (2/3) /o HCAI

N CONTRDA

= The paper proposes a plug and play module (called Relation Networks (RNs)) specialized for relational reasoning. The
module is composed of Multi Layer Perceptrons and considers relations between all pairs of objects. The proposed
module when plugged into traditional networks achieves state of the art performance on the CLEVR visual question
answering dataset, state of the art (with joint training for all tasks) on the bAbl textual question answering dataset and
high performance (93% on one task and 95% on another) on a newly collected dataset of simulated physical mass-spring
systems. The paper also collects a dataset similar to CLEVR to demonstrate the effectiveness of the proposed RNs for
relational questions.

=  Strengths:

. 1. The proposed Relation Network is a novel neural network specialized for relational reasoning. The success of the
proposed network is extensively shown by experimenting with three different tasks and clearly analyzing the
effectiveness for relational questions by collecting a novel dataset similar to CLEVR.

= 2.The proposed RNs have been shown to be able to work with different forms of input -- explicit state representations
as well as features from a CNN or LSTM.

= 3.The paper is well written and the details of model architecture including hyperparameters are provided.

= 4. Asargued in the paper, | agree that relational reasoning is central to intelligence and since RNs are shown to be able
to achieve this reasoning and a result perform better at tasks requiring such reasoning than existing networks, RNs seem
to be of significant importance for designing reasoning networks.

=  Weaknesses:

. 1. Could authors please analyze and comment on how complicated relations can be handled by RNs. Is it the case that
RNs perform well for single hop relations such as "what is the color of the object closest to the blue object" which
requires reasoning about only one hop relation (distance between blue object and all other objects), but not so well for
multiple hop relations such as "What shape is the small object that is in front of the yellow matte thing and behind the
gray sphere?". From the failure cases in table 1 of supplementary material, it seems that the model has difficulty in
answering questions involving multiple hops of relations.

= 2.1203-204, it is not clear to me what do authors mean by "we tagged ... support set". Is this referring to some form of
human annotation? If so, could authors please elaborate on what happens at test time?

. 3. All the datasets experimented with in the paper are synthetic datasets. Could authors please comment on how they
expect the RNs to work on real datasets such as the VQA dataset from Antol et al.?

=  Post-rebuttal comments:

=  Authors have provided satisfactory response to my question about multi-hop reasoning. However, | would still like to see
experiments on real VQA dataset to see how effective RNs are at dealing with the amount of variation real datapoints
show (in vision as well as in language). So it would be great if authors could include results on the VQA dataset (Antol et
al., ICCV 2015) in camera-ready.

http://media.nips.cc/nipsbooks/nipspapers/paper_files/nips30/reviews/2565.html
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mlTU  Another Example for Reviews /& HCA]

mlTU  Example for NeurlPS Review — Reviewer #2 (3/3) /o HCAI

N CONTRDA

aflTU  Example for a detailed review ...

4 GotoICML 2017 WHI homepage

Interpretable Active Learning @@

Richard L Phillips, Kyu Hyun Chang, Soreile Friedler

19]un2017)  ICML 2007 WHI Submissia rs: Q) Everyons
Abatracr: At aring ot g basn opcof sy n machins s, Howere, the process of g 10,
. Th ok insepretigy whetspecil trees s poES an actie earming srasegy ey be exploing, This work expands vn the Loval
mu.w,m- Modkl sgpostc Elpl-lulmru framework (LIME) to provide explanations for active leorning recommendotions, We demanstrate hew LIME can be used 1o generate locolly faithful
explanatians for wnd how d models and d fore a problem space over time. We propose a measure for
pa exploration of subgroups. y bias metric to
demorstrate how chusters be made b i We figws for on ble expl f what an octive learning
gorithm is points with similar resolved.
TLOR: Attempt to analyze trends n the concepts active learning s exploring
Keywards: Active learning, interpretable maching learning
8 Replies
sow (3] e
Interesting paper
ICML 2017 WHI Paper14 AnonReviewer3
N 0SJUI2017)  ICML2017 WHI Paperid Officisl Review  Readers: @ Everyone
Top 50% of sccapted popers,ceer scept
Review: This work s highly are opaque, The authors provic ification of ity bias, The
pape:  fetch labels.

Confidence: 2: The reviewe s fairly confident tha the evaluation ks correct

-1 Re: Interesting paper
Richard L Phillps

30)un 2017 mad) un2017)  ICML 2017 WHI Comment

s @ Everyone

Comment: This s a correct summary. Thank you for reviewing our paper,

Review of "interpretable active learning”. Interesting idea, but execution needs improvement.
ICML 2017 Wi Paper 14 AnonReviewer2
28 Jun 2017 (modifed: 05 Jul 2017) 1ML 2017 WHI Papertd Officiol Review  Readers: @ Everyone

https://openreview.net/forum?id=H1jpN5GmZ&noteld=H1SbKvamW
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Reviewer 2

This paper presents the relational network module, which when included as part of a larger network architecture is able
to essentially solve the CLEVR VQA task despite its simplicity. The model is also tested over other synthetic tasks
involving both vision and language; | hope that in the future the authors can also demonstrate its effectiveness on real-
world tasks. While at this point I don't think results on bAbl are particularly informative, especially with the strange way
the bAbl task is set up in this paper (what does "up to 20 support sentences" mean? was there some rule-based or ML
method used to select these support sentences? why not use all sentences as support?), the model is an interesting and
effective way to think about relational QA problems, and | hope that the paper is accepted. That said, | have some
questions/comments about the paper:

- were functions other than simple summation in Eq.1 experimented with?

- what is the function of the "arbitrary coordinate" in the "dealing with pixels" section? How is it "arbitrary" if it is
supposed to indicate relative position? there is not enough detail to understand how it is implemented, and Figure 2
offers no insight despite being referenced. Is this crucial to making the RN work? If so, it needs to be stated in the paper.
- is the reason why all support sentences aren't used in bAbl due to computational constraints (since some of the bAbl
tasks have large contexts), and is this a potential limitation of the RN?

- the model doesn't make as much sense for NLP tasks where "objects" aren't clearly defined, and there is an obvious
order to the objects (there is discourse-level information in the sequential ordering of sentences, even in bAbl). Couldn't
the model be applied across different units of text (e.g., treat words, phrases, sentences, paragraphs all as objects)? Any
thoughts on how this could be implemented in for example bAbI?

- the CNN used in the CLEVR experiments is very simple compared to prior work, which utilized VGG features. since the
CLEVR images are artificially constructed, it strikes me that a simpler CNN is better suited for the problem. What
happens if you run the RN on CLEVR but utilize feature maps from the last conv layer of VGG as objects? this would be a
more fair comparison than what is described in the paper.

http://media.nips.cc/nipsbooks/nipspapers/paper_files/nips30/reviews/2565.html
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Interpretable Active Learning
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2. Related Work
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mRTU  Concrete Writing (1): A few notes /o HCA]
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Start writing!
Reading follows
automatically
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mlTU  Concrete Writing on the example of NeurlPS (NIPS) /4 HCAl

P CORER

= Q) Clear writing (without any “schnick-schnack”), technical soundness,
correctness and the reference of previous work is imperative and shall
not be explicitly mentioned!

= 1) Authors are required to submit one or more keywords, which are
used to assign area chairs and reviewers. However, keywords do not
bind any committee in assigning reviewers to the paper. For example, if
a paper proposes a new algorithm, but contains no empirical
assessment, marking it as a learning theory paper will not necessarily
lead to more likely acceptance!

= 2) NIPS is an interdisciplinary conference that covers both natural and
synthetic neural information processing systems. It is often the case
that strong NIPS papers appeal to both parts of the community: for
example, by using modern analysis methods developed on the
synthetic side to study natural systems, or by investigating algorithmic
aspects of methods used by natural systems. While a broad appeal
tends to strengthen a NIPS submission, there are also many strong NIPS
papers that are more specialized, and thus only fall into one of the two
categories described below.
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Examples of papers: a paper proposing a new learning algorithm; one that describes a solution to
a difficult application; or one that proves bounds on the error of some learning method. Such
papers are expected to make significant (i) algorithmic, and/or (ii) application, and/or (iii)
theoretical contributions.

NIPS (and any other conference and journal ;-) seeks to publish papers that will have a high
impact — (measured by “citations”) within the machine learning research community, and
beyond. Papers will therefore be evaluated on the basis of the following five criteria:

1 Novelty of algorithm. For example, a paper that gives an elegant new derivation for an
algorithm; or one that proposes a new approach to an existing problem.

2 Novelty of application/problem. For example, a paper that addresses an important application
that has heretofore been little-studied at NIPS and beyond. Or, one that introduces a novel
machine learning problem (some past examples include ICA and structured prediction) and
proposes an algorithm for it.

3 Difficulty of application. For example, an application of machine learning to a difficult,
important, and "real-world" application, that takes into account the full complexity of getting a
non-trivial system to work.

4 Quality of results. Whether the algorithm is rigorously demonstrated to give good empirical
performance on the task considered (here, "real-world" data or "real" experiments may be more
effective than "artificial" or "toy" experiments); or whether the theoretical results are strong and
interesting; etc.

5 Insight conveyed. Whether the paper conveys insight into the nature of an algorithm; into the
nature of a practical application or problem; into general lessons learned; and/or into theoretical
or mathematical tools that might be used by others for future work.
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mlaTU  Specific Example: Algorithmic Papers

LY
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mlTU  Control and Reinforcement Learning and Theory

Not all papers are expected to address all of these criteria, and a paper that is
extremely strong on only one of them may well be acceptable for publication.

For example, a learning theory paper that studies an existing algorithm may be
reasonably expected to address only the last of these criteria.

However, in some cases where the research can be reasonably expected to address
more than one of the criteria above, a paper may have a better chance of acceptance if
it does indeed address them.

For example, a paper that gives an elegant mathematical derivation of a new algorithm
(Criterion #1) may fare better if it is also demonstrated through rigorous empirical
evaluation to do well (Criterion #4), or demonstrated on a real/non-trivial application
(Criterion #3). This is because such experiments can help build a significantly stronger
case for the algorithm's actual utility.

Similarly, a paper describing an impressive application of machine learning (Criterion
#2 or #3) may fare better if beyond reporting success, it further elucidates the
structure of the problem or algorithm that made the application work, and thereby
conveys insight (Criterion #5).

For empirical studies, a good result can lie along many different axes, all of which
compare to the best state-of-the-art algorithm. These axes may include: better
accuracy, better ROC performance, faster, less memory, more generally applicable,
easier out-of-the-box usage, much simpler to code. If an algorithm does not excel along
any of these axes, a reviewer may wonder why it is worth publishing at NIPS.

Although NIPS strongly encourages interdisciplinary work that spans multiple topics,
we now also describe some evaluation criteria that are more specialized and may apply
only to individual topics.
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gl

e.g., clustering, dimensionality reduction, feature selection,
nonparametric Bayesian models, graphical models, kernels,
boosting, Monte Carlo methods, neural networks, semi-
supervised learning, deep learning.

Authors of papers that propose new algorithms for well-
established, existing problems are encouraged to provide
evidence for the practical applicability of their methods, such
as through rigorous empirical evaluation of their methods on
real data or on real problems.

For example, a paper about a new mathematical trick (or
about a beautiful new mathematical derivation) would be
stronger if it is supported by empirical evidence that the
resulting algorithm really helps on a practical real-world
problem.

NIPS also encourages submission of papers that describe
algorithmic or implementation principles that may have a large
impact on applications or on practitioners of machine learning.
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u, Application Papers /o HEAL

Grazs
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Authors of papers that propose new algorithms for existing problems (such as
solving MDPs) are encouraged to provide rigorous empirical evaluation of their
methods on real-world problems, and show its relevance to real/difficult
decision making or control tasks.

For example, rather than demonstrating your idea only on a grid-world or on
mountain-car, also show if it works on a more challenging task. The other
comments for algorithmic papers also apply here.

Learning Theory

Any Learning Theory paper should have a theorem about learning and a proof.
Leaving out the proof is not an option in a double-blind setting! Several styles
of papers exist:

1 Propose a new natural model of learning and algorithm for this model
(examples: Bayes learning, statistical learning, PAC learning, Online learning,
MDP learning, Boosting).

2 Propose an algorithm with an improved analysis in some standard setting.

3 Prove that some learning task people have been attempting is hard or
impossible.

4 "Other". Meta-theorems about learning theorems, etc. Technically difficulty
or novelty is not the goal. Impact on the process and practice of learning is the
goal. Experimental results are nice but not necessary in general.
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Application papers should describe your work on a "real-world" as opposed to
"hypothetical" application;

specifically, it should describe work that has direct relevance to, and addresses the full
complexity of, solving a non-trivial problem.

Authors are also encouraged to convey insight about the problem, algorithms, and/or
application. For example, one might describe the more general lessons learned, or
elucidate (through an ablative analysis/lesion analysis, which removes one component
of an algorithm at a time) which were the key components of the system needed to get
the application to work.

A NIPS application paper should be comparable in quality to paper in the
corresponding application domain conference: for example, a text paper should be
acceptable to SIGIR, EMNLP, or other appropriate conference Application papers should
not only present concrete application results, but also contain at least one of the below
elements:

Applications that couldn't previously be done, at all, or on this scale

Technigues shown to be uniquely fitted to specific popular applications, leading to
improved performance or more accurate solutions

Insights that, from the perspective of machine learning, distinct applications X and Y,
whose respective users have never talked to each other, are the same.

Careful analytic studies that may not demonstrate improved performance but that
compare different approaches on large representative corpora.

Such studies should provide insights e.g. regarding performance gains achievable by
using more complex learning machines, and the relative importance of preprocessing
and feature selection.
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mlTU  Machine Vision and Speech and Signal Processing S HCAI

Authors of vision papers are encouraged to provide rigorous empirical
evaluation of their methods to demonstrate value added not just for a few
selected images, but more broadly.

Ideally, a NIPS paper proposes a machine learning algorithm or system that
can be used by a computer vision researcher to help solve a difficult computer
vision problem.

NIPS papers in this area should be comparable in quality to those accepted in
the major computer vision conferences, such as ICCV or CVPR.

Speech and Signal Processing

Similar to computer vision, a NIPS paper should solve a difficult audio, speech,
or other signal processing problem via machine learning; and be useful for a
signal processing practitioner. The quality bar for NIPS is higher than those of a
typical signal processing conference (such as ICASSP or ICIP): the NIPS papers
are 30% longer, the reviews are more detailed, and the acceptance rate is
about half. Therefore, a NIPS signal processing paper should be more
significant than the average ICASSP paper.

Hardware Technology

In addition to describing a successful implementation, a NIPS hardware paper
should also convey insight into the underlying principles behind your
implementation that serve as useful lessons learned to non-hardware
researchers, such as computer scientists or neurobiologists.
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mTU  Brain Imaging and Brain Computer Interfaces /o HCAl

mTU  Neuroscience and Cognitive Science S HCAI

P CORER

Papers on this topic tend to fall between the natural and artificial
systems categories. A good brain imaging paper may lead to
neurobiological insight, or it may propose an experimental method for
obtaining new kinds of measurements. A good brain computer
interface would either be useful as a computer interface, or also lead to
neurobiological insight.

These criteria were selected with the goals of encouraging good
research, and of maximizing NIPS' long-term impact.

Note that this is not as simple as accepting papers with high-expected
impact.

For example, a paper that makes ambitious but poorly substantiated
claims may have high expected impact---|largely on the off-chance that
the claims turn out to be correct---| but is still likely to be rejected.
Some of these evaluation criteria exactly address this issue of providing
evidence for the utility of one's work.
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A significant fraction of NIPS papers, comprising mainly ones from the neuroscience, biological vision, or
cognitive science, either describe or study natural systems. Examples include a paper proposing a new
model of human decision making, a paper describing evidence for a neural code, and so on. Papers
submitted in this category should make significant contributions to the computational, psychological
and/or neural understanding of an important biological and/or behavioral system or function. Such
papers will be evaluated on the basis of some or all of the following seven criteria:

1 Novelty of model. For example, a new account of a popular issue such as the representation of
uncertainty in neural population codes.

2 Novelty of method. For example, a new analytical analysis of a phenomenon (say phase locking in
oscillatory networks) that had previously only been studied using simulations.

3 Novelty of results. For example, a re-analysis of data on input-output functions of auditory cortical
neurons, showing a new facet of their tuning to spectral contrast.

4 Novelty of system or function. For example, a model of a neural region (say a hypothalamic nucleus)
that has not hitherto been analyzed.

5 Fit to data. For example, whether the suggestion evidently accounts for a wide range of data that have
resisted previous approaches.

6 Explanatory power. For example, whether the suggestion links different (Marrian) levels of analysis,
maybe showing the control-theoretic or Bayesian soundness of a well-known psychological learning rule.
7 Appropriateness of model. For example, if a proposed model or mechanism is supported by multiple
data points or experiments.

A good neuroscience model should make testable predictions - and they should be interesting, too. An
interesting prediction is something you may not have thought about otherwise: a prediction that is non-
obvious, or does not derive directly from the limitation assumptions made in the model.

A neuroscience model should give you a new way of looking at the system, which inspires new
experiments. NIPS neuroscience papers should either be neuro-scientifically or computationally well-
grounded, ideally both. The paper should make a serious attempt at connecting to state-of-the-art
neurobiology, and/or provide a rigorous mathematical treatment or comparison to a state-of-the-art
engineering method.
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Appendix
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mTU  Helpful: Handbook for Spoken Mathematics /o HCAI
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Handbook for
Spoken Mathematics

web.efzg.hr/dok/MAT/vkojic/Larrys_speakeasy.pdf

(Larry's Speakeasy)

Lawrence A, Chang. PR,

Witk saintance from
Carod M. White
L Aahamacs.

2l

HELPFUL: https://en.wikipedia.org/wiki/List of mathematical symbols

LaTeX Symbols : http://www.artofproblemsolving.com/wiki/index.php/LaTeX:Symbols

Math ML: http://www.robinlionheart.com/stds/html4/entities-mathml

The MathML Association promotes & funds MathML
implementations

MathML3 is an ISO/IEC International Standard
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mTU  Risk Management - PhD Thesis /o HCA]
| |
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Risk #1: Not achieving the minimum expected
scientific output per year

Mitigation of Risk #1: No start of PhD without
solid PhD proposal including achievable
dissemination milestones and alternatives!
Risk #2: Recognizing that parts of the PhD goals
are unattainable

Mitigation of Risk #2: Having listed alternative
research routes in the PhD proposal and being
flexible to change research directions
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Schoal of Computing, University of Utah
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