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Organic	User	Interfaces	(OUI)	
OUIs	have	non-planar	displays	that	ac:vely	or	
passively	change	shape	via	analogue	physical	

inputs1	

	
	
	
	

The	shape	of	the	device	itself	is	a	variable	of	
interac:vity	
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MECHANICAL	ACTUATION	
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Motorised	Clothing	

"Transforming	Dress"	CrossDesignlab	Project	2011~2013	
h_ps://vimeo.com/99401323	



Sea	Cucumbers!	

From	commons.wikipedia.org	



Smart	Materials	
•  Materials	that	have	one	or	more	proper:es	that	can	be	

dynamically	altered	when	controlled	by	external	s:muli:	
–  colour	
–  shape	
–  conduc:vity	

•  Potential applications include a dynamic braille 
display, handheld tools and furniture that can adapt 
to each user’s body to provide the most ergonomic 
fit, and clothes that can adapt their shape to 
accommodate changes in the weather.  
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Types	of	Smart	Material	
•  Smart	materials	may	be	polymers,	ceramics,	
memory	metals,	semiconductors,	gels	or	
composites,	which	fit	in	different	categories	
according	to	their	proper:es:		
–  electrochromic	-	electrically-induced	colour	change	
– magnetostric:ve	-	shape	change	in	response	to	
magne:c	fields	

–  temperature	responsive	polymers	-	shape	change	
through	temperature	varia:on	

–  dielectric	electroac:ve	polymers	-	large	strains	
through	electric	fields	

–  piezoelectrics	-	shape	change	through	voltage.		



Shape-Memory	Alloys	

•  Shape-Memory	Alloys	(SMA)	and	polymers	are	
materials	in	which	a	deforma:on	can	be	
induced	and	recovered	through	temperature	
changes.	

Image	from	wikipedia.org	



From	Liz	Taylor,	Vimeo	
h_ps://vimeo.com/19691896	



S:muli-Responsive	Polymer	Nanocomposites	Inspired	by	the	Sea	Cucumber	Dermis		
Jeffrey	R.	Capadona,	Kadhiravan	Shanmuganathan,	Dus:n	J.	Tyler,	Stuart	J.	Rowan,	Christoph	Weder	



Sensi:ve	Humidity-Driven	Reversible	and	Bidirec:onal	Bending	of	Nanocellulose	Thin	Films	as	Bio-Inspired	Actua:on	
	

Miao	Wang,	Xuelin	Tian,	Robin	H.	A.	Ras	andOlli	Ikkala	

Temperature	Responsive	Polymers	



Chromogenic	Materials	
•  Electrochromic	materials	change	colour	or	
transparency	by	the	applica:on	of	a	voltage		

•  Photochromic	materials	change	colour	in	
response	to	light	(e.g.,	sunglasses).	

•  Thermochromic	materials	change	in	color	
depending	on	their	temperature	(e.g.,	
graphical	thermometer).	



Catarina	Mota,	Vimeo	
h_ps://vimeo.com/44354467	



Magnetorestric:ve	Materials	

•  Magnetostric:ve	materials	change	shape	
under	a	magne:c	field	and	also	change	their	
magne:za:on	under	mechanical	stress.	

•  Ferrofluid	is	a	liquid	which	becomes	strongly	
magne:zed	in	presence	of	a	magne:c	field.	

h_p://science.howstuffworks.com/198-how-liquid-body-armor-works-mr-fluid-video.htm	



Piezoelectric	Materials	

•  Piezoelectric	materials	can	generate	an	
electrical	charge	when	force	is	applied	(e.g.,	in	
micro-	phones),	and	can	generate	forces	when	
an	electrical	charge	is	applied	(e.g.,	speakers).		

•  Your	t-shirt	can	be	used	to	charge	your	
electronic	device.	



In	The	Future	

Wearables	made	with	smart	materials	(inspired	by	nature)	could	be	an	
expressive	and	robust	alterna:ve	to	mechanical	designs.	
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