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Aim of this talk 4

clarify  our
understanding of visual perception

how an information is concentrated
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Visual Perception 5

ability to interpret the
surrounding environment

information-handling process

redundant
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Attneave (1954) notes that it is evident that
redundant visual stimulation results from
either:

a) An area of homogenous color (color includes
brightness here);

b) A contour of homogenous direction or slope;

and is further concentrated at those points on a
contour at which its direction changes more

rapidly ( ).



Information Concentration
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What is curvature? 8

The curvature of a curve y at
the point P is the limit of the
ratio A49/4s as the point Q ap-

proaches P.
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What is curvature? 9

[
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* Observation of Attneave (1954) was informal
but astute;

* His work helped to inspire interest in
information-processing approaches to study of
vision;

* Attneave’s experiments were never published,
but Norman et al. (2001) have conducted

similar experiment and replicated Attneave’s
results.



Attneave’s cat
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Quantity of Information

surprisal

quantity of
information
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Contour Information
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* The change in tangent direction on a smooth
curve follows a centered on
“straight” a = 0.

p(a) = Aexp(bcos(a))
e At a particular point along the curve and a

particular value of turning angle a information
is measured as (Feldman & Singh, 2005) :

u(a) =—log(p(a)) =—log A—bcos(a)



Contour Information

Surprisal

closed contours

Note. surprisal is minimal
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Contour Information

Positive extrema

Negative extrema
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Matsuno & Tomonaga have tested
and on the contour line.




* A negative (concave) or positive (convex)
is the point at which the
as the contour bends toward or away

from the interior of the shape.
* The processing of these apexes (BepwmnHa),
especially that of concavities, plays an

in theories of object perception [e.g.,
Biederman, 1987; Marr & Nishihara, 1978].



* To test the shape perception of concavity and

convexity, Matsuno & Tomonaga (2007) adopted
a two-alternative matching-to-sample procedure,
using ;

* The chimpanzees were required to

(oTBNEKAIOLWLMI) , the shape of which was
deformed by adding or subtracting a concave or
CONvVex apex.



Fig. 6. A stimulus set consisted of
three polygons: one was a “base”
stimulus, and the other two were
deformations of the base stimulus.
The base stimulus was generated by
choosing 8 or 10 apexes at random
locations around an arbitrarily
determined centre point, using the
following constraints.




Shape perception by apes

discerning concave

B Concave
O Convex

% correct

deformed

sample stimuli
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Shape perception by apes EX

sensitive to
changes in concavity

concave cues (curHan) are important in

processing visual objects

nonhuman animals have
not been determined
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Removed slides

Slides 23-28 presenting some novel ideas were
removed from this presentation.
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Informational Aspects of Visual Perception
Differential Geometry

Animation mit Mathematica
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object boundaries

Information concentration
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Information Along Contours and Object
Boundaries

A mathematical theory of communication
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Thank you!
Tesekkurler!

[
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