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Keynote Speech 1

Towards Actionable Explainable Al
E=

« Professor of Machine Learning and
Communications at Technical University Berlin

+ Head of Al Department at Fraunhofer Heinrich
Hertz Institute

« Faculty at BIFOLD - Berlin Institute for the
Foundations of Learning and Data

« ELLIS Unit Berlin

+ Senior Editor at IEEE Transactions of Neural
Networks and Learning Systems

« Winner of the 2020 Pattern Recognition Best
Paper Award

Dr. Wojciech Samek

Fraunhofer Heinrich
Hertz Institute

Interpreting, Explaining and Visualizing Deep
Leaming’"

« Co—author of more than 150 peer-reviewed
journal and conference papers

+ Leading Editor of Springer book "Explainable Al

www.aifrontiers.org

“Al empowering for digital transformation™

20223 52 252(%) 10:00-10:30

|erERo}

Explainable Artificial Intelligence (XAl) is an emerging research field
bringing transparency to highly complex and opaque machine leaming
(ML) models. Despite the development of a multitude of methods to
explain the decisions of black—box classifiers in recent years, these tools
typically provide rather limited information (e.g., simple attrioution map)
and are seldomly used beyond visualization purposes. Thus, decisions
are explained and problems may be discovered, but the obtained insights
are rarely applied to actually achieve more trustworthy, fairer, or simply
better performing models. This talk presents recent developments to
close this gap and make explanations semantically richer, more easy
to understand, and in conclusion more actionable. First, we present
Concept Relevance Propagation (CRP), an extension to the Layer-wise
Relevance Propagation framework allowing to increase the expressive
power of local XAl by connecting explanations to human-understandable
concepts. Second, we demonstrate that explanations can be used
beyond mere visualization purposes and can improve properties such as
model generalization or efficiency, among others.

“Al empowering for digital transformation”
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From Conventional to Semantic Communications based on Deep Learning

Prof. Geoffrey Ye Li

Imperial College
London
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Geoffrey Ye Li has been a Chair Professor at Imperial College
London since 2020. Before moving to Imperial, he was with
(Georgia Institute of Technology as a Professor for 20 years and with
ATAT Labs - Research in New Jersey, USA, as a Principal Technical
Staff Member for five years. His general research interests include
statistical signal processing and machine leaning for wireless
communications, In these areas, he has published over 600 referred
joumal and conference papers in addftion to over 40 granted patents.
His publications have been cited over 50,000 times with H-index
of over 100 and he has been listed as the World's Most Influentia
Scientific Mind, also known as a Highly-Cited Researcher, by
Thomson Reuters aimost every year since 2001, He has been an
IEEE Fellow since 2006 and an IET Felow since 2021, He received
several prestigious awards from IEEE ComSoc, [EEE VTS, and
IEEE SPS, including 2019 IFEE ComSoc Edwin Howard Amstrong
Achievement Award,

g for digital transformation”

|uEQo}
To transmit text messages, speeches, or pictures, we usually convert
them into a symbol sequence and transmit the symbols in a conventional
communication system, which is designed based on the block structure
with coding, decoding, modulation, demodulation, etc. It has been
demonstrated recently that deep learing (DL) has great potentials to break
the bottleneck of the block-based communication system. In this talk,
we first provide our recent endeavors in developing end-to-end (E2E)
communications, which combine all blocks at the transmitter by a neural
network and those at the receiver by another neural network. Even if deep
learning based E2E communication systems have a potential to outperform
the conventional block-based communication systems in terms of
performance and complexity, their spectrum efficiency is still limited by
Shannon capacity since they essentially transmit bits or symbols. Semantic
communication systems transmit and recover the desired meaning of the
transmitted content (for example, a text message or a picture) directly and
can significantly improve transmission efficiency. We will present our initial
results on semantic communications.



FRONTIERS

SUMmIT 2022
FRONTIERS www.aifrontiers.org
summiT “Al empowering for digital transformation”
Special Session 3 2020 g D EYE) 1030-11:00

OIZR|S Q| 3T} N2} - LN HEX|STHK|

IOFE.

B |
SiRY AR ,
professer il#aHgﬁf r%ﬂ?f?ﬂ?gﬂ |+E ?ﬂa iy FH3HO Of|LiX| Arﬁzﬁqgm
_ _ X 49| VEEX7 Qs HAZ fuisd X =
517 FACHEH T S 2o O (Ve oo
WRICH= BIOLZICECH=! Tt 7J5r24 502 Zo4ska A /2 R A58 2 0f 104
AOIAEIAE 0150|= 7|29 HE AREOZ QIZXS SL0| et X2|7t

S oTTo— oMo T

+ OHETHSLL QIRfets} 7|4 TH53R| QJ20[CH SITQI 242 HE HEE| 7|20| YHOR AT

SIEAI0io] 2RSS T Z0PE N N8RS 342 29Y
- LGHKI OBTS HE AAUTRUNT)  rans e it oot o= EE TRERS
88t KRl Blijol RF BREE YIATE U ARGV DIE
+ APEPER} Computationa Science I8, 817k LC. O Tt 8 71X 72 HHO2 1S ZATD 2
ster(2i2) 40| 88 H7} HELT SIC, Ol S0l 21BR/s
S HT5HPIN ABXIS0 9 BRO 123 oA )

8150 2S94 A8 SAE Of%

20} B

FRONTIERS www.aifrontiers.org
sUmmiT “Al empowering for digital transformation”
Tutorial 2 B o2 U= 11001140

o2

+ 2020~ UNIST QIBAfS TS & &7 |-
AfZefn £

+ 2017~2020 KAIST A7 |RiXxtZata
SISO

+ 2017 KAIST H7 | EIXFZ5{a} A} 7189l 0|2 % 7%
AT DX} 51

“Al empowering for digital transformation” 21



FRONTIERS
SUMMIT 2022

FRONTIERS www.aifrontiers.org
sUmmIT “Al empowering for digital transformation™

Tutorial 3

H oo Q=) 11:40-12:20

tH O =2 952 Edote
UL 2 FROME HEHI ASE=

M
Al
O

HEHZ AISAIs 720 st

HERZ 20t 2USAs HE

22 “Al empowering for digital transformation”



FRONTIERS

SUMmIT 2022
FRONTIERS www.aifrontiers.org
sUmmIT “Al empowering for digital transformation™
Track A (Al Core) A3 2027859 269 13%0-1530

IOFE.

B |

« FRCHSHFHLICE) SiAL
+ 1999-2011 FAP S A2 RUKET) 22
« 2011~%4x ZIChsty 22

FRONTIERS www.aifrontiers.org
sUmmiIT “Al empowering for digital transformation™

2022 5 26
ML4CO: Machine Learning for Combinatorial Optimization
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+ UNIST / Assistant Professor Z|™3KCombinatorial Optimization) £0= Operation
+ 2018 Kakao Brain / Research Scientist Research, Mathematical Optimization, Algorithm 719
+ 2017 DeepBio / Research Engineer Ol2 SAZZ X5} AHZY SO|N 7HR —o;gm

+ 2016 Samsung Fire & Marine Insurance / A= BREC BRCT} 2 THULAE

Data Scientist 5 . WA= =2 AMZO| C|XtQISH éﬂ

+ 2016 Korea University /
Ph.D. in Mathematics
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Communication—Efficient Online Distributed Learning
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Word Representation in Natural Language Processing
EE
+ 2016.9~54K1 SFETHEl /R4
+ 2015.9~2016.8 University of Montreal (MILA)

UEoTH = reparameterization 7|8 ELJ o
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+2010.8~2011.4 Indiana University, Brain
Science Program PostDoc.
+ 2010.5 Ph.D. Texas A&M University
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