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from John Stevenson <solarjack@ gmail.com>
to Pietro Perona <perona@vision.caltech.edu>

date Thu, Aug 6, 2009 at 7:50 AM
subject Mushrooms galore at Caumsett

Can I eat this one? - Love John

Sent from my 1Phone

Friday, September 10, 2010



Friday, September 10, 2010



Wikipedia says: use a field guide



Yet, the info is there...
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Visual info mostly
not there...
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| essons:

® Visual queries

® FEasy for humans

® Difficult for machines

® Much information is available on line
® Pictures are digital dark matter

® Experts not providing visual knowledge
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VisiPEDIA
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How do we make this
happen?!



Users
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Visipedia’
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Today’s focus

® Visual queries
® |mage annotation

® Obtaining visual knowledge
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Visual knowledge
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Visual knowledge

Task-oriented (practitioners),



Visual knowledge

Task-oriented (practitioners), = Categorical (experts)

Friday, September 10, 2010



Obtaining visual
knowledge from experts
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Unsupervised learning?

[Fergus et al., CVPRO3]
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[Fergus et al., CV

Friday, September 10, 2010



Friday, September 10, 2010

27



Friday, September 10, 2010

28



Friday, September 10, 2010

29



Topography of a bird’s body

Constant features

30 http://www.whatbird.com/Birds-ldentification-Course.aspx
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Curved-shaped Bill Hook-shaped Bill

Needle-shaped Bill
Cone-shaped bill

Spatulate-shaped Bill

Dagger-shaped Bill
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from: http://www.whatbird.com/Birds-ldentification-Course.aspx
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Identifying Field Marks of an Ivory-billed Woodpecker and Similar Birds

In flight - view from below

Distinct Ivory-billed Woodpecker characteristics:
m White trailing edge of wing
(vs. dark trailing edge of Pileated).

m Wing more slender than Pileated.
m Tail feathers longer and more pointed.

m Pale, ivory-

white bill.
Tvory-billed
Woodpecker
Pileated
Woodpecker
White trailing
edge of wing
Red-headed
Woodpecker
Wood Duck
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In flight - view from above

Distinct Ivory-billed Woodpecker characteristics:
m White trailing edge of wing

(vs. dark trailing edge of

Pileated).

m Two white stripes
converge on lower back.

m Tail feathers longer and
more pointed.

m Pale, ivory-white bill. Tvory-billed

Woodpecker
White trailing
edge of wing
Pileated
Woodpecker
Red-headed
Woodpecker
Wood Duck
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Distinct Ivory-billed Woodpecker characteristics:
m Two white stripes converge on lower back.

m Entirely white secondary feathers give appearance of
white “saddle” on back.

m Largely dark face and dark chin (vs. white chin of
Pileated).

m Pale, ivory-white bill.

m Crestis curved and pointed;
male crest is red with
black forehead
(Pileated male

crest is entirely Male
red). Tvory-billed

Woodpecker

Male
Pileated
Woodpecker

Red-headed
Woodpecker

Female Head

m Female Ivory-bill crest is entirely black (female
Pileated crest resembles male ivory-billed red crest
with black forehead — use chin color as distinguishing
feature)

Female Female
Pileated Tvory-billed
Woodpecker Woodpecker



US UK

France Brazil
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Thoughts

® (Goal: computationally tractable models

® Expert involvement is essential

® Empower the experts with tools

® Generative and discriminative knowledge
® Ties with language (parts/attributes)

® Accomodate dialects’
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Image annotation

|.Welinder & Perona - Workshop on Advancing Computer Vision with Humans in the Loop at CVPR'I0
2.Welinder et al. - NIPS 2010
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Annotation hierarchy
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Present/absent
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Bounding box
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Bounding box
with orientation
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Contour
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Part blobs
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Segmented parts
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Binary labels
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Continous labels
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Annotators are multi-dimensional

[Welinder & Perona - Workshop on Advancing C‘?gnputerVision with Humans in the Loop at CVPR'| 0]
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Model of annotation

[See Welinder et al. - NIPS 2010]



[Welinder et al. - NIPS 2010]
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Multidimensional expertise
OO

® % \

[Welinder et al. - NIPS 2010]
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l essons learnt

® Multidimensional annotators
® Can obtain reliable labels
® Expertise, skill, bias

® Task difficulty

50

Friday, September 10, 2010



Automating field guides
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Computer Vision
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Computer Vision

|

Bottle



Computer Vision
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Computer Vision

Bird
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Field Guides

www.whatbird.com



Field Guides

www.whatbird.com



Visual 20 Questions Game

Blue Belly? no

Cone-shaped Beak? yes

Striped Wing? yes

American Goldfinch? yes

Hard classification problems can be turned
into a sequence of easy ones
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Unfortunately ...
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What is the color of the belly?

Pine Grosbeak
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» User Responses are Stochastic
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Input Image Xx
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w/ Computer Vision
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» Computer Vision Reduces Manual Labor
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w/ Computer Vision (cont'd)
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* Recognition is not Always Successful
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Indigo Bunting

Blue Grosbeak

Friday, September 10, 2010




Field guides

® Humans & machines complementary

® [ry with better user input
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Conclusions

® Visipedia
® Obtaining knowledge from experts
® Humans annotating images

® Automating field guides
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Collaborators

Caltech UCSD
® Pietro Perona ® Serge Belongie
® Peter Welinder ® Steve Branson
® Takeshi Mita ® Catherine Wah

® Boris Babenko

® Florian Schroff

Papers, data etc:
http://vision.caltech.edu/visipedia
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