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Object	Recognition



What	is	this

• Interpreting	the	sensed	environment	is	another	
crucial	part	in	robotics

• The	general	idea	is	to	match	sensor	patterns	with	
expected	patterns	for	specific	objects

• Sensor	data	could	come	from	many	different	type	of	
modalities	like	vision,	touch,	themperture,	etc



Computer	Vision	
Computer	vision	considers	the	processing	of	data	from	
image	sensors.	We	discuss	this	in	two	steps:

1.	How	do	we	sense	the	physical	world

2,	How	do	we	interpret	the	sensed	world	



From	https://www.teledynedalsa.com/imaging/knowledge-center/appnotes/ccd-vs-cmos/

Photons	cause	a	small
discharge,	which	is	
accumulated	and	then
amplified	to	give	a	
reading	for	the	intensity	
of	a	pixel	(picture	element)	

Photoelectric	effect



Imaging	chips		
CCD and												CMOS	

(charge-coupled	 (complementary	
device) metal-oxide	

semiconductor)



(outlook)	Event-based	cameras
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Infrared	Proximity	Sensor
“one	pixel	infrared	camera
with	illuminator”



A	simple	5	pixel	infrared	camera



Using	pixels	over	time:
A	simple	video	recognition	system

Time



How	do	we	use	sensor	data:
Image	recognition

Simple	pattern	recognizer:

onevent prox

If	prox.horizontal[0]	>	THRESH	and	prox.horizontal[3]	<	THRESH	then

…



Point	&	Find



German	Traffic	Sign	Competition



ImageNet Competition



Frank	Rosenblatt	
(1928–1971)

David	Rumelhart
(1942-2011) LeCun
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Neural	Networks
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Activity of	“neurons”:	
Sum	of	weighted	inputs

Parameters of	the	model:	
Weighted	of	connections

Learning:	
Determine	parameters	
from	sample	data

Goal:			Generalization



Alex	Net

Perceptron	and	deep	learning

LeNet (LeCun):



Scene	labeling	
(Farabet et	al.	2013)	

Object	recognition	and	localization	
(Sermanet et	al.	2014)



Semantic	segmentation
https://www.youtube.com/watch?v=CxanE_W46ts



Andrej	Karpathy,	Li	Fei-Fei,	CVPR	2015
Deep	Visual-Semantic	Alignments	for	Generating	Image	Descriptions

Recurrent	Neural	Network


