


Object recognition in real images
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Cortical basis?
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But what about whole shapes?
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Region-based grouping
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From: Martin, D. R., Fowlkes, C. C., & Malik, J. (2004). Learning to detect
natural image boundaries using local brightness, color, and texture cues. [EEE
Trans Pattern Anal Mach Intell, 26(5), 530-549.







Competing explanations:
Explammg away missing data
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uickTime™ and a

MPEG-Q4 Video decompressor
are needed to see this picture.




Recognition despite cast shadows
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Cavanagh P (1991) What's up in top-down processing? In: Representations of Vision: Trends
and tacit assumptions in vision research (Gorea A, ed), pp 295-304. Cambridge, UK:
Cambridge University Press.
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Synthesized image!
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Computer vision
Image parsing: analysis by synthesis
(Tu, Z., Chen, X., Yuille, A., & Zhu, S. (200

scene

e Find most probable scene
description toxt

background

« Bottom-up O O O
proposals” (cues) to G D) e ) (o)

access three types of , i e
models (text, faces, i
background/texture) models

« Verification through top-
down synthesis

e If bottom-up proposals are
good, synthesis is not
needed to find most
probable scene

o Flexible graph




Image parsing &
“Explaining
away’’
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Tu, Z., Chen, X., Yuille, A., & Zhu, S.
(2005). Image Parsing: Unifying
Segmentation, Detection and
Recognition. IJCV, 63(2).
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Button presses

Diamond percept
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Signal intensity

Signal intensity
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Perceptual organization correlates with
reduced V1 activity
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fMRI response
(percent BOLD signal)

Perceptual organization is correlated with
increased LOC activity
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Perceptual transition

From: Fang, Murray, He & Kersten, 2004, International Congress of Psychology, Beijing




fMRI response
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Perceptual organization is correlated with
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Shape perception can
reduce V| activity
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Murray, S. O., Kersten, D., Olshausen, B. A., Schrater, P., & Woods, D. L. (2002). Shape perception
reduces activity in human primary visual cortex. Proc Natl Acad Sci U S A, 99, 15164-15169.




Structure from motion

Stationary Velocity-scrambled  Structure-from-motion
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Pulvinar nucleus

Lateral geniculate
nucleus

Superior colliculus
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Object recognition?
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