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Welcome!



What is next?

Course Logistics

Course Contents

Intro Survey

(Intro to Dynamical Systems Models)



Course Logistics
Format: Mix of lectures and paper reading discussions 

Typical 80-min class: 
~5 min logistics and recap 
70 min lecture, invited talk, or paper discussion 

Office hours: W, 12:20 - 1:00 pm, NSH 4629 (or by appointment) 

Resources:
Use Canvas for uploading assignments
Use course website for schedule, paper links, etc. 

https://abajcsy.github.io/interactive-robotics/ 



Grading

Participation   (5%)

Homework  (x1)   (10%)

Paper summaries  (10%)

Paper presentations  (15%)

Class project   (60%)

See class syllabus for detailed info



Participation (5%)

Expected to attend class in person—this is how we will all get 
the most out of the class!

I understand that occasionally you may have challenges 
attending (e.g., illness, religious observance,..); let me know



Homework (10%)

Due Week 6 
(Feb. 19)

This is a coding-based homework. 
It is not meant to be tedious; it is meant to empower you! J 



Paper Summaries + Presentations (25%)
Paper discussion days: 

~8 paper reading days 
2 papers per reading day

Before class: 
write 1-2 paragraphs of paper review / takeaway / questions (must 
submit on Canvas)

In class: 
Split you into small groups, discuss set of questions, I assign a 
representative from each group to present on the group’s takeaways, 
and the whole class can engage on the answer



On paper reviews

Be compassionate (e.g., 
invert your position)

Be constructive (e.g., what 
would you change to 

improve it?)

Be scholarly (e.g., cite sources, 
justify disagreements with 

proofs or citations)

Daniel Dennett
Professor, Philosopher

“You should attempt to re-
express your target’s 
position so clearly, vividly, 
and fairly that your target 
says,

‘Thanks, I wish I’d thought 
of putting it that way.’ ’’

Slide adapted from Dorsa Sadigh



Class Project (60%) 
Two options:

Research project:
Identify a research direction broadly relevant to this class
Propose and take first steps towards an original idea

Literature survey:
Select a topic area and rigorous way in which you will find papers
Characterize this topic area in an insightful way  

Example of good 
literature survey



Class Project (60%) 
Project proposal (0%) -- due on Feb. 5

~1 page project summary. Identify the problem, background literature, potential 
solution

Mid-term report (20%) -- due on March. 18
~2 page writeup of progress, updated goals and timeline 

Oral project presentation (10%) -- to be scheduled for Apr. 22 & Apr. 24 
short presentations (~10 minutes but depends on number of people)

Final project report (30%) -- due on Apr. 24 
~6 pages final report 



Round of Introductions

Name

Year (Masters, PhD…)

Research interests

Department



This class: Interactive Robotics 



robots

environment



2000 (ASIMO | Honda)

Source: https://www.youtube.com/watch?v=82JFCciO3E4



2000 (ASIMO | Honda)

Source: https://www.youtube.com/watch?v=82JFCciO3E4 Source: https://www.youtube.com/watch?v=VTlV0Y5yAww



2023 (Atlas | Boston Dynamics) 2023 (Digit | Radosavovic & Xiao et. al)

Source: https://www.youtube.com/watch?v=-e1_QhJ1EhQ Source: https://learning-humanoid-locomotion.github.io/



1980s (Ernst Dickmans) 2023 (Nuro)

Source: https://www.youtube.com/watch?v=I39sxwYKlEE Source: https://www.youtube.com/watch?v=WDeZ3DTyQTI



We can start to consider deploying robots at scale!



This class: Interactive Robotics 



designer

robots

environment



car_action =

brake    if d(you, front_car) < car_len

speed    else

designer

I want a safe 
autonomous car

i.e., “don’t collide”



car_action =

brake    if d(you, front_car) < car_len

speed    else

Env. topology

Weather

Relative speed

Many drivers





designer

robots

environment



What other kinds of interactions can robots have with people?



robots

environment

designer

data labelers



Source: https://mobile-aloha.github.io/Source: https://youtu.be/oNA1_yOq-jw?feature=shared

1957 2024 (ALOHA  |  Fu*, Zhao* & Finn)



Source: https://shorturl.at/cjpEV

Source: https://shorturl.at/lnDJ9



everyday 
end-users

robots

environment

designer

data labelers



Source: https://twitter.com/nitguptaa/



[Autoevolution, “Tesla with FSD Beta Avoids Plastic Bag, Some People Mistake It for a Good Thing“]

obstaclecrushable 
bag

https://www.autoevolution.com/news/tesla-with-fsd-beta-avoids-plastic-bag-some-people-mistake-it-for-a-good-thing-152953.html


Source: https://robot-help.github.io/



everyday 
end-users

robots

environment

designer
bystanders

data labelers





Source: https://abc7news.com/



Source: https://twitter.com/djbaskin



designer

everyday 
end-users professionals

bystanders

robots

environment

data labelers



Source: https://shorturl.at/nqyRW Source: https://spectrum.ieee.org/tag/davinci-robot



Pilot MCAS

Source: https://www.nytimes.com/2019/06/01/business/boeing-737-max-crash.html



designer

everyday 
end-users professionals

bystanders regulators

robots

environment

data labelers



Source: https://ieeexplore.ieee.org/document/9761121

Source: https://shorturl.at/kuFP2



interaction



means there exists a feedback loop between 
human stakeholders and autonomous robots

interaction



ensure 
safety

collect & learn 
from data

models & 
algorithms



What you will learn in this course
Part I: Safe Interaction 

Safety analysis (single & multi-agent)
Scalable computational safety tools 
Safety filtering for robot interaction with humans 

Part II: Robot Learning From Human Data
Human behavior prediction (game-theoretic & data-driven)
Embedding human models into safety 
Sources of human data

Part III: Emerging Research Frontiers
Reliable / robust learning from human data
Alignment and AI safety
Latent-space safety 



Guest Lectures

David Fridovich-Keil
Prof @ UT Austin

Reward Learning in 
Multi-Agent Games

Sanjiban Choudhury
Prof @ Cornell

"Imitation Learning: 
It’s Only a Game!"

Aditi Raghunathan
Prof @ CMU

Safety via ML 
Robustness

Dr. Boris Ivanovic
Manager @ NVIDIA

Data-driven 
Behavior Prediction

Lasse Peters
PhD Candidate @ TU Delft 

Game-theoretic 
Interaction

Jason Choi
PhD Candidate @ UC Berkeley

Safety Filtering



Survey (5 min)

https://forms.gle/CjsyUS2nDRD4PiVE8
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