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A	developing	mind	requires	a	robust	body…

Part of	the DeCoRoMarie	Curie	
Intra-European Fellowship at	
Plymouth	(Stoelen	&	Cangelosi)



The	GummiArm



The	GummiArm (a	while	back…)

https://youtu.be/_syFAQBrgio
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Open	source	AND	easily	replicable

https://mstoelen.github.io/GummiArm/

Towards	replicable	robot	experiments?
(Bonsignorio,	Hallam,	del	Pobil,	2007)

+



Detailed	IKEA-style	build	instructions
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Rubbery	agonist-antagonist	joints

*	Recreus filaments:	http://recreus.com/en/
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3D	printed,	but	not	necessarily	fragile

https://youtu.be/945XSTuKtAI



Stiffness	varied	through	co-contraction



But	also	intrinsic	damping…

20%	co-contraction: 100%	co-contraction:

Stoelen	et	al.,	under	review,	IEEE	Robotics	
&	Automation	Magazine,	2017



Varying	stiffness	simplifies	physical	interaction

https://youtu.be/QEHxqkwRZZE



Co-contraction	
used	to	stabilize	
human	movement

Gribble et	al.,	Journal	of	
Neurophysiology,	2003	





Good	response	even	when	starting	“loose”
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Feedback	control	only



Good	response	even	when	starting	“loose”

Feedback	control	only Ballistic/feedback	control



Summer	2017:

The	GummiAnkle

Colombian	School	of	
Engineering

https://youtu.be/UCxaTdZbExs



November	2017:

1st Australian	clone	

Australian	Centre	for	
Robotic	Vision
(QUT)





Most	crops	sold	fresh	still	harvested	by	hand









We	need	soft	+	precise	robots	in	the	field!



https://en.wikipedia.org/wiki/Thunderstorm

Sensory	data	will	
be	noisy…



And	ambiguous…



*	Zinn et	al.,	The	international	journal	of	
robotics	research,	2004

Errors	will	be	made,	compliance	needed



Collisions	with	obstacles
• Hard	to	prevent	100%
• E.g.	wooden	poles
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Working	alongside	humans
• Head	Injury	Criterion*
• Cutting	mechanisms	a	risk

Collisions	with	obstacles
• Hard	to	prevent	100%
• E.g.	wooden	poles

Entanglement	risks
• Cords
• Branches/stems

*	Zinn et	al.,	The	international	journal	of	
robotics	research,	2004
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Questions?


