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#&EBB: Leaning, Control, and Safety for Enhanced Legged Dexterity

fREHZE : With the advance in optimal control and reinforcement learning, latest controllers have
demonstrated exceptional performance on complex multi—limbed robots, including the application
in aerial manipulation, quadrupedal locomotion, and dexterous hand skills. Despite these
advancements, comprehensive safety validation remains a prerequisite for their large—scale
real—world deployment. Current state—of—the—art (SOTA) controllers exhibit robustness against
standard testing paradigms, domain randomization, and evaluations by human experts. In this talk,
I will first introduce our progress on enhancing dexterity of the robots, and then our recent research
revealing vulnerabilities in long—tested state—of—the—art controllers on the legged locomotion and
dexterous manipulation when subjected to minor perturbations generated by Al agents. This study
highlights critical safety concerns and emphasizes the necessity of addressing these vulnerabilities
to enhance system reliability. The failure cases identified in our analysis offer valuable insights
into system components, providing a foundation for improving the robustness and safety of

black—box neural controllers.
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Fan shi is an assistant professor in national university of singapore.
Before that, he was a postdoc researcher working with prof. Marco
hutter and prof. Stelian coros in eth zurich. His research focused
on learning and control for multi—limbed robots in locomotion and
manipulation. He obtained his master and ph.d. Degree from the
univ. Of tokyo supervised by prof. Masayuki inaba, and bachelor
degree from peking university. He got several highly competitive
awards, such as the dean's award for his doctoral thesis, ieee ras/jjc

young award in icra 2020, ai safety finalist award in switzerland.

More details about his work could be checked on

HEHH: Global Consistency: To be or not to be?
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Electronics BiEHwmZES. RHPELMADS L EIFR _ER
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R&EMB . Learning to Manipulate Anything Anywhere

WERE: Why don't robots work for humans in our daily tasks? At the heart of this problem
is that the robots cannot generalize to the desired tasks. But what is generalization? With the
most general notion of generalization, problems—solving at any unseen physical scenarios reside
in the domain. That being said, a thorough ontology of factors in generalization might provide
a welcoming avenue toward empowering robots to do all kinds of tasks. In this talk, | will present
key factors in robot generalization and show how hard it is for a robot to generalize even toward
an easy perturbation. | will also present tentative solutions to solve these challenges. With all
the challenges combined, we conclude the real goal for robot learning is to learning to manipulate

anything anywhere.
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#&EBB: Practical challenges in mobile robot swarms

WEFHEE: Robot swarms have the potential to assist us with simpler logistics in persistent missions
involving vast scenarios. Robot swarms also promise added resilience to complete their objectives
despite unforeseen difficulties. However, current demonstrations of swarm technology in
unstructured environments only count on single—digit individuals. That is farther from what one
would expect from the huge scaling potential of a swarm. Where are the bottlenecks then?

In this talk, | will present some practical challenges that mobile robot swarms face in formation
control, radio networks, and onboard imperfections, among others. We will also explore the

hidden opportunities that imperfections can offer for the coordination of mobile robot swarms.
& A Hector Garcia de Marina

Hector Garcia de Marina received the M. Sc. degree in electronics
engineering from the Complutense University of Madrid, Spain,
in 2008, the M.Sc. degree in control engineering from the
University of Alcala, Spain, in 2011, and the Ph.D. degree in
systems and control from the University of Groningen, the
Netherlands, in 2016. He held a postdoctoral position in the Ecole
| Nationale de I'Aviation Civile' in Toulouse from 2016 to 2018.
From 2018 to 2020, he was an Assistant Professor at the
Unmanned Aerial Systems Center, University of Southern Denmark .

In 2020, he was a Research Fellow in the Complutense University

of Madrid. Currently, he is a Research Fellow in the University

of Granada under the Ramon y Cajal program. He is an Associate Editor for IEEE Transactions
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on Robotics. His research interests include the guidance navigation and control for autonomous

robots, and multi—agent systems. He is the recipient of an ERC Starting Grant.
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