Sensory and Motor Systems:

Psychophysics of low- to mid-level vision
Feb 2005
Instructor: Nava Rubin

Psychophysics of early and mid-level vision

Readings: Graham & Nachmias, 1971; Nakayama et al., 1995; Adelson, Ch. 24 in Gazzaniga 1999.

Outline

( Early psychophysics: Weber's Law, Fechner's Law.

( Explaining visual perceptual phenomena with independent filters/channels


- The general idea; historic roots;


- Examples:
Simultaneous contrast

Mach bands (in Adelson '99)

contrast detection thresholds: Graham and Nachmias 1971

( Supra-threshold visual recognition: energy spectrum vs. phase-spectrum


- demo: swap phases between two figures (Piotrowski and Campbell 1982)

- bars and localized features

( Can we stick with the independent-local-filters approach by finding other, "more appropriate" local features, or -- is a fundamental change of approach needed?


-More modern incarnations: e.g., Treisman's Feature Integration Theory

( The Gestaltists' view: perception is "non-linear":

Percept(stimulus A + stimulus B)   (   Percept(stimulus A) + Percept(stimulus B)


Examples: Duncker's point-on-wheel


IC stimuli (after Kanizsa, Gillam)


--> Concentrate on the "Perceptual Organization"

( When we need to go "beyond filtering": context effects and long-range interactions in vision; the field of "mid-level vision"


Examples:
Adelson's brightness illusions




Nakayama et al: the importance of surfaces

( Context effects in early visual cortical physiology
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