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Switzerland’'s Strong R&D Background
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Global Innovation and Talent Leader

#1 Global Innovation Index!

#1 European Innovation Scoreboard?

#1 Global Talent Competitiveness Index®
#'I World Talent Ranking*

#] ETH Zurich named best university outside of the US and UK®

TWIPO & Portulans Institute, 2023
2 European Comission, 2023

INSEAD, Human Capital Leadership Institute & Descartes Institute for the Future, 2023
4IMD, 2023

Times Higher Education, Word University Ranking 2024



ETH Among Top CV Research Institutions

Between 2014 - 2024 ETH was top 7 CV contributor world-wide
and the leading institution in Europe.’

IEEE
COMPUTER

I[EEE / CVF Conference on Computer Vision and Pattern SOCIETY
Recognition (CVPR) is the premiere Computer Science venue.

At CVPR 2022 ETH was top 3 contributor and the leading
institution in Europe/America.”


https://csrankings.org/#/index?vision&world
https://twitter.com/CSProfKGD/status/1555010601692299264/photo/2

ETH Al Center’'s Unique Position




Human-Centric CV

Overview & Recent Developments
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[1] Etienne-Jules Marey. Joinville Soldier Walking
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High-End Volumetric Capture




Monocular Image-Based Pose Estimation




Sensor-Based Performance Capture

here with body-worn 6-DoF Sensors



[Kaufmann et al., EMDB, ICCV_2023]

n-The-Wild Recordings with Body-Worn Sensors


https://eth-ait.github.io/emdb/

SPEED X2

g 20 1o

- 3_ R
N

" SMPL Root Trajectory .~ Camera Trajectory



Human Performance Is More Than Pose

Skilled Hand-Object Interaction Close Interaction with Contact Between Humans

Can we bring a machine
to perceive the human
holistically in 3D given

only a single input
video?

Dynamically Deforming Clothing Coordinated Interaction in Large Numbers




What Has Been Driving Progress?

Inductive biases and statistical body models

[Loperetal.,'SMPL,

Siggraph Asia 2015]
Advanced Deep Learning architectures and compute @

Availability of data” @



Input Image ——

A Promising New Paradigm
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Learning Avatars from Monocular Videos



https://github.com/MoyGcc/vid2avatar

1ariass bilibili

Reconstructions

3D Novel View



Hands and Objects

Input Video Reconstructed hand and object surfaces


https://zc-alexfan.github.io/hold

Hands and Objects



https://zc-alexfan.github.io/hold

Outlook

Human-Centric Al for Health



The Al Assistant of the Future

prompt 1
prompt 2

from on-screen,
prompt-based Al
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to always-on, contextualized
co-pilots that amplify human
potential
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to assist healthcare
professionals and individuals in
personalized health



Enabled By Contextual Awareness

MULTIPLE DEVICES TRACKING Egﬁﬁﬁﬂfgﬁ
& USERS ENVIRONMENT MODELS
In The Wild
| ab-Based

Simulated




Topic 1
Egocentric Al for Healthcare Professionals to Support Error
Prevention

Multimodal digitization of realistic 0 R -y
surgeries in living lab conditions: \

* multi-person tracking 0
Universitats BalngSt

+ object tracking USZ Spital Zirich

* ex0- and egocentric views

e eye tracking
» audio including commentary Strategic partnership between OR-X

and the ETH Al Center to research the
future of surgery.

Universitatsklinik
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Topic 2

Advanced Preventive Care In the Wild
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. Move preventive medicine out of
Y the hospital into people’s homes.

« Establish new correlations
between diseases and
wearable health data.

* Provide expert information
based on long-term tracking.

* E.g., continued gait analysis
from few sensors.

« E.g., standardize and
simplify clinical tests



ETH Al Center
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120 associated faculty, 30 related to
health, machine learning, computer
vision, > 60 affiliated industry partners

Strategic Research Platform

Human-Centric Data Acquisition

Various Noone
data capture platforms

Large-Scale Computevia
Swiss Al Initiative, ALPS
Super-Computerat CSCS
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