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ETH Zurich

Real World Robotics Course
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Shall future AI do your art and writing or rather your 

laundry and dishes?
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3Make an image on: A cat wearing sunglasses by the lake
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“

I want AI to do my laundry and dishes so that I can do art and 

writing,

 

Not for AI to do my art and writing so that I can do my laundry and 

dishes.
”

- Joanna Maciejewska
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Moravec’s Paradox
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Why is the robot manipulation problem so hard to solve? 
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Muscles

Bones

Tendons

Ligaments

Joints

Sensors

The Problem - Hardware

27 degrees of freedom (DoF)

over 17,000 touch receptors just in the palm
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Cross-embodimentData Control Frequency

Diverse observations and actionsCannot simply scrape the internet Need real time control 

The Problem - Control
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The RWR class – what you will learn

Design and Fabrication Kinematics, Dynamics 

and Control
Sensors Simulation

Reinforcement Learning Teleoperation and 

Data Collection
Imitation Learning

VLAs and 

Foundation models
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Market
Complex Manual Labour Tasks
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Manufacturing & Assembly

$ 28.7 B. 
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Market - Humanoids
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Market - Robotic Hands



Varian Confidential

21.09.2026 Your Name (edit via “Insert” > “Header & Footer”) 18



Varian Confidential

21.09.2026 Your Name (edit via “Insert” > “Header & Footer”) 20



Varian Confidential

21.09.2026 Your Name (edit via “Insert” > “Header & Footer”) 22



Varian Confidential

21.09.2026 Your Name (edit via “Insert” > “Header & Footer”) 23



Varian Confidential
25

Dexterous Robotic Manipulation @ SRL

From RWR class!

Continuous iterations to create 
better hardware

MEGAHAND (3×)
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Dexterous Robotic Manipulation @ SRL – Learning Strategies

RL and Simulation IL and Cross-Embodiment
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Tactile

Actuator

Joint

Dexterous Robotic Manipulation @ SRL – Sensing & modeling
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Dexterous Robotic Manipulation @ SRL - Applications

Robot Hands for Surgery Rooms Megahand for disaster response
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Normalizing Flows and Reinforcement Learning Imitation Learning

Manipulation Benchmarks Continuum Soft Robotic Manipulators
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Beyond this class
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Musculoskeletal designs bring together multiple worlds
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Buchner, Fukushima, Kazemipour, Gravert, Prairie, Romanescu, Arm, Zhang, Wang, Zhang, Walter, Keplinger, Katzschmann (2023)

Electrohydraulic Muscles
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Sonoda et al., Robosoft 2026

Buchner et al., Nature Communications 2024 Buchner et al., in preparation

Gravert et al., Science Advances, 2024
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Biohybrid RobotBiohybrid Robots
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Electrohydraulic Musculoskeletal Robots

Dexterous Robotic Manipulation

Bioinspired Locomotion for eDNA Sampling Parallelized Manipulation Learning

Soft Aerial Manipulation

Vision Controlled Jetting for Robots
Vision Controlled Jetting of Artificial Hearts

Dynamic Soft ManipulatorsFast Biohybrid Swimmers

Low Voltage Electrohydraulic Muscles
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Team
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Robert Katzschmann

rkk@ethz.ch
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Teaching Team
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Prof. Robert Katzschmann

Principal Investigator @ SRL

Yasunori Toshimitsu

Doctoral student @ SRL

Chenyu Yang

Doctoral student @ SRL

Davide Liconti

Doctoral student @ SRL

Jaehoon Kim

Doctoral student @ SRL

Aurel Appius

Doctoral student @ SRL

Denis Tarasov

Doctoral student @ SRL

Max Firkowski

Teaching Assistant

Vikash Jeyathevan

Teaching Assistant

Yucheng Xia

Teaching Assistant

Dr. Ronan Hinchet

Senior scientist @ SRL
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We are hiring

Come build robots that move like living things

Doctoral positions

Scan to apply

Postdoctoral positions

Scan to apply

Or visit: https://srl.ethz.ch/open-positions
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