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Julia Child (1912 – 2004)
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beyond force closure









Where We Started From
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From Springer Handbook of Robotics







insights from humans



3400 Grasping Trials
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Steffen Puhlmann Fabian Heinemann Marianne Maertens



environmental constraints



[Eric Brown et al. Universal robotic gripper based on the jamming of granular material. PNAS 104(44), 2010]





hand object

environment
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Morphological Computation



Finger tip compartment

Finger base compartment
Finger abduction pouch

Thumb tip (IP)
Flexion Thumb (MCP)
Abduction Thumb (CMC)
Flexion Thumb (CMC)

16 Actuators:

RBO Hand 3

Palm bending









Kapandji Test
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Steffen Puhlmann
RBO Hand 3

Raphael Deimel
RBO Hand 2



inhand manipulation



[Elliott, Connolly. A Classification of Manipulative Hand Movements.  
Developmental Medicine & Child Neurology 26: 283-296, 1984







codesign









Patrick Irmisch Raphael Deimel



outside the box





3D Orientation 6D Forces and Torques 1D Contact Location

Emulating a Variety of Sensors



Trained Sensor Model Does Not Transfer



Using Prior Knowledge Aids Sensing



Vincent Wall





Acoustic Sensing of Contact Location
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Active Acoustic Sensing



Active Acoustic Sensing While in Contact



Measurements for Tip, Middle, Base



Morphological Sensing



Vincent WallGabriel Zöller



nature of the problem



motion

perception

https://amritaskyeblaine.files.wordpress.com/2013/05/grasping-hand1.jpg
https://www.prints-online.com/image/164/8587971/8587971_450_450_73045_0_fit_0_993dc441f60ebae14624643fcdd6070a.jpg
https://www.sciencephotogallery.com/image/173/8425223/8425223_450_450_73045_0_fit_0_21fb0414ba8b2ba8212996d6ab0dd00e.jpg



[Heldstab et al., Nature Scientific Reports, 2016]



[Heldstab et al., Nature Scientific Reports, 2016]
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