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Object	Recogni3on	



What	is	this	

•  Interpre3ng	the	sensed	environment	is	
another	crucial	part	in	robo3cs	

•  The	general	idea	is	to	match	sensor	pa@erns	
with	expected	pa@erns	for	specific	objects	



Photoelectric	effect	

From	h@ps://www.teledynedalsa.com/imaging/knowledge-center/appnotes/ccd-vs-cmos/	

Photons	cause	a	small	
discharge,	which	is	then	
amplified			

PIXEL	



Imaging	chips			

															CCD															and												CMOS		
											(charge-coupled	 	 							(complementary	 	 	

		device)																																													metal-oxide		
	 	 	 	 								semiconductor)	
							



Infrared	Proximity	Sensor	



Practical Color Sensing: Bayer Grid 

•  Estimate RGB 
at ‘G’ cells 
from 
neighboring 
values 

Slide by Steve Seitz 



Color spaces: RGB 
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Image from: http://en.wikipedia.org/wiki/File:RGB_color_solid_cube.png 

Some drawbacks 
•  Strongly correlated channels 
•  Non-perceptual  

Default color space 
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Color spaces: HSV 
Intuitive color space 
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Color spaces: YCbCr 
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Fast to compute, good for 
compression, used by TV 
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Point	&	Find	



German	Traffic	Sign	Compe33on	



ImageNet	Compe33on	



Frank	Rosenbla@		
(1928–1971)	

David	Rumelhart	
(1942-2011)	 LeCun	

Bengio	

Hinton	

Alex	Net	

Perceptron	and	deep	learning	
	

…	 …	



Scene	labeling		
(Farabet	et	al.	2013)		

Object	recogni3on	and	localiza3on		
(Sermanet	et	al.	2014)	

	



Andrej	Karpathy,	Li	Fei-Fei,	CVPR	2015	
Deep	Visual-Seman3c	Alignments	for	Genera3ng	Image	Descrip3ons	



A	simple	5	pixel	infrared	camera	



A	simple	video	recogni3on	system	

Time	


