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Motivation
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A Compilation of Robots Falling Down at the DARPA Robotics Challenge 
https://youtu.be/g0TaYhjpOfo 

http://www.youtube.com/watch?v=g0TaYhjpOfo
https://youtu.be/g0TaYhjpOfo


3



Honda Asimo - Fully actuated walking
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All New Honda Asimo 2018 at the USA Science and Engineering Festival 
https://youtu.be/1urL_X_vp7w 

https://youtu.be/1urL_X_vp7w
http://www.youtube.com/watch?v=1urL_X_vp7w


Passive dynamic walking
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McGeer and Passive Dynamic Bipedal Walking
https://youtu.be/WOPED7I5Lac 

McGeer, T. (1990). Passive dynamic walking. Int. 
J. Robotics Res., 9(2), 62-82. Collins, S., Ruina, A., Tedrake, R., & Wisse, M. (2005). Efficient bipedal robots based 

on passive-dynamic walkers. Science, 307(5712), 1082-1085.

https://youtu.be/WOPED7I5Lac
http://www.youtube.com/watch?v=WOPED7I5Lac
https://docs.google.com/file/d/1iA0ba6lgEnqTpIEJZyX8mJAQbcGNqAHH/preview
https://docs.google.com/file/d/1m1jCOG6GkAt0rYPWRW2vv72PyQPBgC8y/preview
https://docs.google.com/file/d/1L-TuM-X6mcTTAnSFCbDAWNJb-c2JHNtG/preview


Passive dynamic walker

6



Boston dynamics - Atlas
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Atlas Gets a Grip | Boston Dynamics - 2023
https://youtu.be/-e1_QhJ1EhQ 

https://youtu.be/-e1_QhJ1EhQ
http://www.youtube.com/watch?v=-e1_QhJ1EhQ


Where it started….
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Robots from MIT's Leg Lab
https://youtu.be/XFXj81mvInc 

https://youtu.be/XFXj81mvInc
http://www.youtube.com/watch?v=XFXj81mvInc


Do we need modeling?
● Or can we do with machine learning / deep learning like in grasping?

● Marc Raibert, CEO Boston Dynamics, IROS, Kyoto, October 2022: 
○ In everything you have seen from Boston Dynamics till now, there is zero machine learning / 

deep learning.

○ Whenever we had to choose whether to put machine learning or a bunch of engineers on the 

problem, so far we always went for the engineers.

● How are Boston Dynamics robots controlled?
○ Principles originate in the early Raibert’s work - modeling and engineering.

○ Heavy use of Model Predictive Control (MPC).
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Learning humanoids walking

Atlas is demonstrating policies developed using reinforcement learning with references from human 

motion capture and animation. 

● Research partnership between Boston Dynamics and the Robotics and AI Institute (RAI Institute).
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Walk, Run, Crawl, RL Fun | 
Boston Dynamics | Atlas;   
March 2025
https://youtu.be/I44_zbEwz_w
?si=JgoBHCKNwXC5IUVS 

http://www.youtube.com/watch?v=I44_zbEwz_w
https://youtu.be/I44_zbEwz_w?si=JgoBHCKNwXC5IUVS
https://youtu.be/I44_zbEwz_w?si=JgoBHCKNwXC5IUVS


Learning humanoids walking
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Radosavovic, I., Xiao, T., Zhang, B., Darrell, T., Malik, J., & Sreenath, K. (2024). Real-world humanoid 
locomotion with reinforcement learning. Science Robotics, 9(89), eadi9579.

https://docs.google.com/file/d/1opDFZ7WauRmXffRdSETJ7_OhNYax9svy/preview


Resources
● Books / book sections

○ [Chapter 5 - Balance control in Nenchev, D. N., Konno, A., & Tsujita, T. (2018). Humanoid robots: 
Modeling and control. Butterworth-Heinemann.]

● Articles
○ McGeer, T. (1990). Passive dynamic walking. Int. J. Robotics Res., 9(2), 62-82.
○ Radosavovic, I., Xiao, T., Zhang, B., Darrell, T., Malik, J., & Sreenath, K. (2024). Real-world humanoid 

locomotion with reinforcement learning. Science Robotics, 9(89), eadi9579.
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