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Why medicine is creating exciting new frontiers for machine learning

Prof. Mihaela van
der Schaar
Univ. of Cambridge

|ot

+ John Humphrey Plummer Professor of Machine
Leamning, Artificial Intelligence and Medicine at
the University of Cambridge

+ Fellow at The Alan Turing Institute in London

+ Chancellor's Professor at UCLA

+ Founder and director of the Cambridge Centre
for Al in Medicine (CCAIM)

« IEEE Fellow (2009)

« The most-cited female Al researcher in the UK,
National Endowment for Science, Technology
and the Arts (2019)

» “Star in Computer Networking and
Communications” by N*Women (2019).

+ Research focus: machine learning, Al and
operations research for healthcare and medicine

|erERo}

Medicine stands apart from other areas where machine learning
can be applied. While we have seen advances in other fields with
lots of data, it is not the volume of data that makes medicine
so hard, it is the challenges arising from extracting actionable
information from the complexity of the data. It is these challenges
that make medicine the most exciting area for anyone who is really
interested in the frontiers of machine learning - giving us real-
world problems where the solutions are ones that are societally
important and which potentially impact on us all. Think Covid 19!

In this talk | will show how machine learning is transforming
medicine and how medicine is driving new advances in machine
learning, including new methodologies in automated machine
learning, interpretable and explainable machine learning, dynamic
forecasting, and causal inference.
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0 2021~ 1 Rl NS MARHY [ S Implicit Representation (or coordinated based representation)
+ 2020 ~ 2021 : Applied Scientist, Microsoft is a newly suggested parameterization technique to
+ 2019 ~ 2020 : Research Scientist, Nuro represent various signals, such as image and audio. It has
+ 2018 : Research Intern, Google DeepMind  shown a promising results in recent years. In this talk, | will
+ 2017 : Research Intern, Microsoft review some of the recent achievements and trends on this
Research topic.
+ 2016 : Research Intern, Adobe Research
+ 2014 ~ 2019: BIAL L AIHZ20|LE CHSHL
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In open—domain question answering, retrieve—and-read
mechanism has the inherent benefit of interpretability and
the easiness of adding, removing, or editing knowledge
compared to parametric approaches such as T5. However,
it is also known to suffer from its large storage footprint due
to its document corpus and index. In this talk, | will discuss
several orthogonal strategies to drastically reduce the
footprint of a retrieve-and-read open—-domain QA system
by up to 160x. Our results indicate that retrieve—and-read
can be a realistic option even in a highly—constrained serving
environment such as edge devices, as we show that it can
achieve better accuracy than a purely parametric model with
a comparable docker-level system size.
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While various complexity measures for deep neural
networks exist, specifying an appropriate measure capable
of predicting and explaining generalization in deep networks
has proven challenging. We propose Neural Complexity (NC),
a meta-learning framework for predicting generalization.
Our model learns a scalar complexity measure through
interactions with many heterogeneous tasks in a data driven
way. The trained NC model can be added to the standard
training loss to regularize any task learner in a standard
supervised learning scenario. We contrast NC's approach
against existing manually—designed complexity measures
and other meta—learning models, and we validate NC's
performance on multiple regression and classification tasks.
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Recent data augmentation techniques and mixup for neural network training

|eEQo}
« 2017 9E-, X4, MSOH&W Z0THSE A In this talk, | will give a lecture on recent research on data
OpZsiH mixup augmentation. | will also introduce my latest mixup
+ 2016 78 - 2017 8, Full-time Research  papers published at ICML20 and ICLR21 and show how
Scientist, Google Research, Mountain we can view data mixup in the perspective of combinatorial
View Headquarters optimization.
<2014 113 - 2016 7€, SAt & ALY,
Stanford University
+ 2014 11, BiA AREDtE} UC Berkeley

M, HEHEZA

NN

| /
AIFHI]I'ITIEHS “Al-empowered www.aifrontiers.org
transformation and beyond”,
Research Track Il (online only) 20214 52 202(=) 14:30-15:00

ARt MASHAI, Al 7|8H2] Smart Factory 7|&

Ot = ZRM=E

ADIE 29| 9[n|

=

0l A 71201 CHol ABSHCt MEMOR Industrial Internet
Consortium2t Reference Architecture Model Industry 4.02
SHC= ADE T B ML ZES MG 20 AOE
SHY AAEY, SO, [Ki2t 52| ADIE B%

/& N MHIA SEE A

“Al-empowered transformation and beyond” = 19



FRONTIERS
summiT

www.aifrontiers.org

AIFHI]I'ITIEHE “Al-empowered

transformation and beyond”,

Research Track Il (online only) 20214 52 20%() 15:00-1530

of Big Visual Data

Al City Applications
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Thanks to the ultra—reliable lowlatency communication (URLLC) capability of the
emergent 5G mobile networks, the information derived from the roadside static
surveillance or on—board moving cameras, which can be jointly explored by the
mobile edge computing (MEC) and real~time shared by all the local connected
users for various Al city applications. To achieve this goal of coordinated
exploration of these big visual data, all of the detected/segmented and tracked
human/vehicle objects need to be 3D localized in the world coordinate for
effective 3D understanding of local dynamic evolutions. In this talk | will mainly talk
about some challenges and potential solutions, more specifically, a robust tracking
and 3D localization of detected objects, from a wide array of static/moving
monocular video cameras. When the cameras fail to reliably achieve these tasks
due to poor lighting or adverse weather conditions, | will also introduce a radio
object detection network (RODNet) to detect objects purely from radio signals
captured by Radar based on an innovative cross—modal supervision framework.
Finally, an efficient 3D human pose estimation for action description of detected
human in natural monocular videos is also presented for finer-grained 3D scene
understanding for Al city applications.
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reaching over trillions of operations to train and execute
inference for neural networks on a single device. The

advancement of Al NPU Processor should go in tandem

with Al to accelerate future Al driven intelligent world. We

present what Al NPU Processors are as well as ETRI's NPU
processor and NPU-Ware, the NPU SW environment to
provide innovative PetaFLOPS performance per chip.
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7 | LRSS BIALER( ) loT and 5G open the massive deployment of the mobile and edge devices with
« Bell Communication EHER|ST1A &17124(1989- broad bandwith of communication.
1990) In this presentation, firstly, the status of Al'and DNN SoCs will be reviewed from the
— _ viewpoint of the mobile and embedded Als, and the evolution of DNN Accelerators.
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» Dean's Professor, Electrical & Computer Engineeringand Computer Scence— Federated learning (FL) is a promising framework for
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In this talk, we will introduce Industry Al and the impacts it
makes to the whole industry. We will discuss Al applications
DGIST) Ak and technigues arising in semiconductor manufacturing.
« OIORE ALIO] DAl2id 3713 (~2020) Semiconductor manufacturing consists of hundreds of
o AMEEER| A5 (~2017) process steps, each of which requires advanced statistical
o ABHITE CHSH RIS Skt AL 2 EEA} control. Most of the Al applications demand not only state—
« MEUHET 7 [HAHOAS SR St of-the-art Al techniques, but also domain knowledge
collected from years of field engineers’ experience. We will
categorize these applications into 5 themes and explain our
approaches to solve these highly challenging problems.
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Some applications of machine learning algorithms in quantitative finance
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» Associate Professor, Applied Machine learning algorithms are actively used in quantitative
Mathematics, ECE Paris, France finance research domains, and, in this talk, some case
+ Postdoctoral Researcher at ISIR/UPMC,  studies of the application of such algorithms are presented
Paris, France with the aim to share (and discuss) the presenter’s works
+ Ph.D. in Mechanical Engineering, Florida  and thoughts with the audience.
State University, USA
* M.S. in Electrical Engineering, University
of Pennsylvania, USA
+ B.S. in Telecommunications, Univ.
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Prof. Jae Yun Jun Kim
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Politecnica de Catalunya, Spain
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