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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



Photoelectric effect

Photons cause a small photons
discharge, which is then 5i0;

amplified

PIXEL

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



Imaging chips

CCD and CMOS
(charge-coupled (complementary
device) metal-oxide

semiconductor)




Infrared Proximity Sensor

www.pololu.com




Practical Color Sensina: Bayer Grid
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Slide by Steve Seitz



Color spaces: RGB

Default color space

(R=0,B=0)

B

Some drawbacks (R=0,G=0)
» Strongly correlated channels

» Non-perceptual

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



Hue

Color spaces: HSV

Intuitive color space

Saturation




Color spaces:

Fast to compute, good for
compression, used by TV

Y=0 Y=0.5

(Cb=0.5,Cr=0.5)

Cb

(Y=0.5,Cr=0.5)

Cr

(Y=0.5,Cb=05)
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German Traffic Sign Competition




ImageNet Competition

motor scooter

motor scooter

go-kart
moped
bumper car
golfcart

grille

pickup

beach wagon
fire engine

agaric

mushroom

jelly fungus

gill fungus
dead-man's-fingers

shire bullterrier
currant

spider monkey
tti

indri

howler monkey




Perceptron and deep learning
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Frank Rosenblatt David Rumelhart
(1928-1971) (1942-2011)




Object recognition and localization

(Sermanet et al. 2014)

Scene labeling
(Farabet et al. 2013)



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

‘man in black shirt is playing ‘construction worker in orange "two young girls are playing with "boy is doing backflip on
guitar' safety vest is working on road." lego toy." wakeboard."

‘man in blue wetsuit is surfing on
wave."

"girl in pink dress is jumping in "black and white dog jumps over "young girl in pink shirt is

! swinging on swing."

"

air. bar.



A simple 5 pixel infrared camera




A simple video recognition system

Time >




