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Reasoning, Learning, and Acting for a Safer and More Capable World

Active Learning
Actively seek informative experiences

Shared Autonomy
Humans and robots working together

B i

© Selected actien

| i i .
Human intent Which object Uncertainty map

4 "\ should | explore next?
o Y : i Robot assistance . A H f E .1 152
X & k - / Y \ A i) a,,
i ;’r'“ ] ,ﬁ Py under uncertainty 0
° Shared control | . D
. " . o o ..
Visual Imitation Learning { Lo jl

Alternative actions

Uncertainty (distribution)

Choose
the best action

Low
uncertainty

VLA / World Models
Learn from human demonstrations From perception and language to action

“Pick up the red mug ;
and place it on the shelf” L
m—) [-—P Language Acﬁnn

World model predictions

@ Learn skills
from demonstration

() Generalize
to new situations

(@ Quantify uncertainty

2 . -"r |
FiA ¢ €
— | - in policy execution ’ ! f @J /qil ;? }ﬁ,
Y == it 8 ORI S
45 d‘enf aint t t+2 t+3
un

High risk =
t+1
Decision-Making Under Uncertainty

Plan with probability, act with confidence
Towards Real-World Impact

Risk-aware planning

Probabilistic inference

Uncertainty quantification
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Overview

Robots operating in real-world environments must continuously make decisions under
uncertainty arising from incomplete observations, imperfect models, changing
environments, and human interactions. While modern learning-based policies can
achieve impressive performance, they often struggle to assess the reliability of their
actions and may fail unpredictably when faced with unfamiliar situations.

This research direction focuses on developing uncertainty-aware decision-making and
control frameworks that enable robots to act safely, efficiently, and robustly in complex
environments. We are particularly interested in combining machine learning,
probabilistic inference, and robotics to create autonomous systems that can reason
about uncertainty while interacting with the physical world.

Research Topics
Examples of topics of interest include, but are not limited to:

e Shared Autonomy

e Active Learning

e Decision-Making Under Uncertainty
e Visual Imitation Learning



e Vision-Language-Action (VLA) Models
e World Models for Robotics
e Safe Robot Learning

with an emphasis on:

e Probabilistic Inference
e Uncertainty Quantification
e Bayesian Decision Making

Prospective Students and Researchers

We welcome highly motivated PhD students and postdoctoral researchers with
backgrounds in Robotics, Machine Learning, Artificial Intelligence, Computer Vision,
Control, Applied Mathematics, Statistics, or related fields.

Candidates interested in this research direction are encouraged to follow the
instructions on the Pl website and make an application.



