Why vision is so hard?



Why is vision so hard?

* |ll-posed problem

[Sinha and Adelson 1993]



Challenges 1: view point variation

Michelangelo 1475-1564 AN . slide by Fei Fei, Fergus & Torralba



Challenges 2: illumination
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slide credit: S. Ullman



Challenges 3:
occlusion

Magritte, 1957 slide by Fei Fei, Fergus & Torralba



Challenges 4: scale

Fei Fei, Fergus & Torralba



Challenges 5: deformation
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Xu, Beihong 1943



Challenges 6: background clutter
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Klimt, 1913 _ s & “sglide’by EeiFei, Fergls & Torralba




Challenges 7: object intra-class variation

slide by Fei-Fei, Fergus & Torralba



Challenges 8: local ambiguity

..

slide by Fei-Fei, Fergus & Torralba



Challenges 9: the world behind the image




What Works Today?



* Reading license plates, zip codes, checks
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Svetlana Lazebnik



Biometrics

Uock Compater
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Face recognition systems now beginning

to appear more widely
http://www.sensiblevision.com/

Fingerprint scanners on
many new laptops,
other devices

Source: S. Seitz



Mobile visual search: Google Goggles
Google Goggles in Action GO()S‘e gogg|eS

Click the icons below to see the different ways Google Goggles can be used. lab
abs
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LT Bodegas Terrazas De Los
: Andes Malbec Reserva 2004

Web Results

Terrazas de los Andes
2009, 2008, 2007, 2006, 2005, 2004, 2003, 2002,
2001, 2000, 1999, 1998, 1997, 1996, 1995, 1994,
1993, 1992, 1991, 1990, 1989, 1988, 1987, 1986,
1985, 1984 ...

htIp/Awww. terrazasdelosandes. com

Bodegas Terrazas de los Andes Winery
(Perdriel, Lujdn de Cuyo , AR ...
Popular wines by Bodegas Terrazas de los Andes
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Face detection

* Many new digital cameras now detect faces
— Canon, Sony, Fuji, ...
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Source: S. Seitz



Smile detection

The Smile Shutter flow

Imagine a camera smart enough to catch every smile! In Smile Shutter Mode, your Cyber-shot®
camera can automatically trip the shutter at just the right instant to catch the perfect expression.

Smile Captured! Smile Captured!

S$mile Captured! Smile Captured!

Sony Cyber-shot® T70 Digital Still Camera Source: S4Seitz




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

T o
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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
guantity 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)




Overhead cameras

y

BEE
NEWS

News Front Page
\ m-""i
. " -,

Africa

Americas
Asia-Pacific
Europe
Middle East
South Asia
UK
England
Northern Ireland
Scotland
Walesl
UK Politics
Education
Magazine
Business
Health

Qrianra R

LED display Panel ‘

PPIZ=N One-Minute World News

Last Updated: Wednesday, 31 August 2005, 05:44 GMT 06:44 UK
E-mail this to a friend

Computer alert for drowning girl

& Printable version

A 10-year-old girl has
been saved from
drowning by a computer
system designed to
raise the alarm when
swimmers get into
difficulties.

Watch the rescue

The girl, from Rochdale,
was at the deep end of the
pool in Bangor, north Wales, when she sank to the
bottom.

The £65,000 system, called Poseidon, detected her on
the pool floor and sounded the alarm. A lifeguard
pulled her out and she recovered in hospital.

Underwater cameras

A swimmer in difficulty Supervision

Poseidon warms the Ieguards workstation
as 500N as it detects a possble drowning '
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Security

Local £

Cameras help confirm Scott suicide ruling

Friday, December 04, 2009

MICHAEL ScoTT

| 00:00/00:00

TAGS: local, paul meincke

%! Paul Meincke
More: Bio, News Team

December 4, 2009 (CHICAGO) (WLS) -- Chicago police have closed the case in
the death of Chicago School Board President Michael Scott.

Police Supt. Jody Weis says investigators used police cameras in the city to trace
Scott's last steps in the hours before his body was found in November.

Scoft's death has been ruled a suicide. The medical examiner's office concluded
--not long after Scott's body was found -- that he had committed suicide. Police
did not dispute the finding but wanted to pursue all the investigative leads they

could. They say they have done that and have now reached the same conclusion.

Share this Story

s E3 Be the first of your friends to

recommend this.

W Tweet <0 L{ +1 | Recommend this on Google
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2 suspects arrested in volleyball star's murder 47 min ago
BP Gas Recall: BP finds, fixes source of bad gas
Teachers union, board resume negotiating

Back to Schoo

5 injured in South Side shooting 49 min ago

Pastor: Stacy Peterson said she lied for Drew




Automotive safety

_» manufacturer products consumer products «- News

Our Vision. Your Safety:

rear I - forward
looking | : ] P + Jooking
camerd ‘ . /| camera

side looking camera

Events

e 2

;. Vision on isi icati Advance R

EVEQ a Chip +Vision Apphcatlons *AWS Warning System | ~ :'ar?s', e
Road, Vehicle,

Pedestrian Protection
~ and more

» Mobileye at SEMA, Las
Vegas, NV

> read more

> read more > read more

»

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



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

MOTORIZED TILT

" MULTI-ARRAY MIC
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Augmented reality, consumer products
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http://nconnex.com/wp/




Special effects: shape and motion capture
-
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Source: S. Seitz



Vision for robotics, space exploration

NASA'S Mars Exploration Rover Spirit captured this westward view from atop

a low plateau where Spirit spent the closing months of 2007.

Vision systems (JPL) used for several tasks
e Panorama stitching
e 3D terrain modeling
e QObstacle detection, position tracking

e For more, read “Computer Vision on Mars” by Matthies et al.
Source:’S. Seit:




Medical imaging

Image guided surgery
Grimson et al., MIT

3D imaging
MRI, CT

59



Classification of 22g11.2DS

Midface Hypoplasia

No Midface Hypoplasia

* Treat 2D azimuth-elevation angle

histogram as feature vector

8X8&

16x16

24x24

32 X 32

Experts’ median

Whole 2D hist

0.651

0.569

0.79

0.684

0.68




