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Why	is	vision	so	hard?	

•  Ill-posed	problem	

[Sinha	and	Adelson	1993]	
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Challenges 1: view point variation 

Michelangelo 1475-1564 slide by Fei Fei, Fergus & Torralba  33	



Challenges 2: illumination 

slide credit: S. Ullman 
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Challenges 3:  
occlusion 

Magritte, 1957  slide by Fei Fei, Fergus & Torralba  
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Challenges 4: scale 

slide by Fei Fei, Fergus & Torralba  36	



Challenges 5: deformation 

Xu, Beihong 1943 slide by Fei Fei, Fergus & Torralba  37	



Challenges 6: background clutter 

Klimt, 1913 slide by Fei Fei, Fergus & Torralba  
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Challenges 7: object intra-class variation 

slide by Fei-Fei, Fergus & Torralba  
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Challenges 8:  local ambiguity 

slide by Fei-Fei, Fergus & Torralba  
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Challenges 9:  the world behind the image    

Slide	Credit:	Alyosha	Efros	
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What	Works	Today?	
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•  Reading license plates, zip codes, checks 

Svetlana Lazebnik 
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Biometrics	

Fingerprint	scanners	on
	many	new	laptops,		
other	devices	

Face	recognition	systems	now	beginning
	to	appear	more	widely	
http://www.sensiblevision.com/	
	

Source:	S.	Seitz	44	



Mobile	visual	search:	Google	Goggles	
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Face	detection	

•  Many	new	digital	cameras	now	detect	faces	
– Canon,	Sony,	Fuji,	…	
	

Source:	S.	Seitz	
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Smile	detection	

Sony Cyber-shot® T70 Digital Still Camera  Source:	S.	Seitz	47	



Face	recognition:	Apple	iPhoto,	
Facebook,	Google,	etc	
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Object	recognition	(in	supermarkets)	

LaneHawk	by	EvolutionRobotics	
“A	smart	camera	is	flush-mounted	in	the	checkout	lane,	continuously	watching	
for	items.	When	an	item	is	detected	and	recognized,	the	cashier	verifies	the	
quantity	of	items	that	were	found	under	the	basket,	and	continues	to	close	the	
transaction.	The	item	can	remain	under	the	basket,	and	with	LaneHawk,you	
are	assured	to	get	paid	for	it…	“	
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Object	recognition	(in	supermarkets)	
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Safety	
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Security	
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Automotive	safety	

•  Mobileye:	Vision	systems	in	high-end	BMW,	GM,	Volvo	models		
–  Pedestrian	collision	warning	
–  Forward	collision	warning	
–  Lane	departure	warning	
–  Headway	monitoring	and	warning	

Source:		A.	Shashua,	S.	Seitz	53	



Google	cars	

Oct	9,	2010.	"Google	Cars	Drive	Themselves,	in	Traffic".	The	New	York	Times.	John	Markoff	
June	24,	2011.	"Nevada	state	law	paves	the	way	for	driverless	cars".	Financial	Post.	
Christine	Dobby	
Aug	9,	2011,	
"Human	error	blamed	after	Google's	driverless	car	sparks	five-vehicle	crash".	The	
Star	(Toronto)	 54	



Vision-based	interaction:	Xbox	Kinect	
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Augmented	reality,	consumer	products		

http://nconnex.com/wp/	
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Special	effects:		shape	and	motion	capture	

Source:	S.	Seitz	
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Vision	for	robotics,	space	exploration	

Vision	systems	(JPL)	used	for	several	tasks	
•  Panorama	stitching	
•  3D	terrain	modeling	
•  Obstacle	detection,	position	tracking	
•  For	more,	read	“Computer	Vision	on	Mars”	by	Matthies	et	al.	

NASA'S	Mars	Exploration	Rover	Spirit	captured	this	westward	view	from	atop		
a	low	plateau	where	Spirit	spent	the	closing	months	of	2007.		

Source:	S.	Seitz	58	



Medical	imaging	

Image	guided	surgery	
Grimson	et	al.,	MIT	

3D	imaging	
MRI,	CT	
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Classification	of	22q11.2DS	

•  Treat	2D	azimuth-elevation	angle		
				histogram	as	feature	vector	


