
Rachel Holladay
Tomás Lozano-Pérez
Alberto Rodriguez

Planning for 
Multi-Stage Forceful 

Manipulation

ICRA 2021



Forceful 
Manipulation



Opening a Childproof Bottle



Opening a Childproof Bottle
- Push down on the cap



Opening a Childproof Bottle
- Push down on the cap
- Twist the cap



Opening a Childproof Bottle
- Push down on the cap
- Twist the cap



Opening a Childproof Bottle
- Push down on the cap
- Twist the cap

Manipulation Planning Using Environmental Contacts to Keep Objects Stable under External Forces. Lipeng Chen, Luis FC Figueredo, Mehmet Dogar. Humanoids, 2019.

Forceful Operation



Opening a Childproof Bottle
- Push down on the cap
- Twist the cap
- Secure the bottle

Forceful Operation

Manipulation Planning Using Environmental Contacts to Keep Objects Stable under External Forces. Lipeng Chen, Luis FC Figueredo, Mehmet Dogar. Humanoids, 2019.
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Robust to Variations in the Physical Parameters
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cost(action) = -log(Pr[success(action)])
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