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From the Abstract of this Workshop: 



List of “New” Things from the Abstract 

► Soft hands 

► Extrinsic dexterity 

► Pushing 

► Grasp adaptation 

► Caging 

► Environmental Constraints (ECs) 

 





[Hirose 1978] 

Soft Hands Have Been Around… 



Soft Hands 
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Pisa/IIT Hand 

SDM Hand, Dollar & Howe 

RBO Hand 2 
DLR Hand 



Extrinsic Dexterity 

[Nikhil Chavan Dafle, 

Alberto Rodriguez, 

Robert Paolini, Bowei 

Tang, Siddhartha S. 

Srinivasa, Michael 

Erdmann, Matthew T. 

Mason, Ivan 

Lundberg, Harald 

Staab, and Thomas 

Fuhlbrigge, ICRA 

2014] 



Extrinsic Dexterity 

«By “extrinsic dexterity” we mean the 

manipulation of an object in the hand, using 

resources extrinsic to the hand.» 

[Nikhil Chavan Dafle, Alberto Rodriguez, Robert Paolini, Bowei Tang, 

Siddhartha S. Srinivasa, Michael Erdmann, Matthew T. Mason, Ivan 

Lundberg, Harald Staab, and Thomas Fuhlbrigge, ICRA 2014] 



Pushing 

[Dogar & Srinivasa, RSS 2011] 



Grasp Adaptation 

[Li, Bekiroglu, Kragic, Billard, IROS 2014] 



Caging (Academy?) 



contact as benefit 

contact patches 

feedback 

hand/object/environment 

dynamic 

temporally extended 
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Curse of Interaction 



Curse of Interaction – A Consequence [Paolini & Mason 2016] 

 

[Paolini & Mason, IROS 2016] 



Consecutive grasping demo 



http://soma-project.eu 





Objects 
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Hypotheses 

Environmental constraints 

capture the inherent structure 

of human grasping 

Environmental constraints 

contribute to the robustness  

of human grasping 

H1 

H2 



contact as benefit 

contact patches 

feedback 

hand/object/environment 

dynamic 

temporally extended 
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Perception of Environmental Constraints 

28 



Perception/Planning for Environmental Constraints 

29 

Goal 

Start 

Wall-Grasp 

Edge-Grasp 

Surface-Grasp 

Visual-Position 

Object-Cage 

Surface-Slide 





Soft In-Hand Manipulation 









3D-Printed Flexible Pneumatic Fingers 
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