
Some notes and references on visual cognition

1 Brad Paley

Brad Paley’s design principle: Information that is high priority for the user should
take advantage of “early vision” dimensions and “pre-cognition”, while secondary
and tertiary information should be represented by features that require more con-
scious attention. [1]

2 Treisman et al

From General Discussion section:

• “values on the following dimensions may function as primitives in the lan-
guage of early vision: colors and different levels of contrast (when suffi-
ciently distinct), line curvature, line tilt or misalignment, and quantitative val-
ues like length and number or proximity (again only when the differences are
sufficiently large). Terminators and closure (a wholly or largely surrounded
area among clearly open shapes like right angles) also meet the criterion for
separable features. ”

• “none of the following features met the parallel search criterion: the proper-
ties of line arrangements (intersection, juncture, angles), topological proper-
ties like connectedness and containment, and relational properties like height-
to-width ratio (although a more extreme difference between spots and bars of
equal area might do so). These properties may belong to a higher level vo-
cabulary of shape or object-defining features available only through focused
attention.”

• “Some qualitative dimensions appear to be asymmetrically coded, with one
direction giving faster target detection than the other. Dimensions showing
this pattern include curvature, tilt, elongation (of shape), and convergence (of
lines).” [5]

3 Pylyshyn

• “The first assumption is that when a property is detected and encoded by the
visual system it is typically detected not just as a property existing in the
visual field, but as the property of an individual perceived object.”
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• “The second assumption is that the process of individuating object tokens
is distinct from the process of recognizing and encoding the objects’ types
or their properties. Clearly, the visual system can distinguish two or more
distinct token individuals regardless of the type to which each belongs, or to
put it slightly differently, we can tell visually that there are several distinct
individuals independent of the particular properties that each has; we can
distinguish distinct objects (and count them) even if their visible properties
are identical.”

• “The third assumption is that our visual representation of a scene is not ar-
rived at in one step, but rather is built up incrementally. This assumption
has strong support. Theoretical analyses (e.g. [Tsotsos, 1988] and [Ullman,
1984]) have provided good reasons for believing that some relational proper-
ties that hold between visual elements, such as the property of being inside or
on the same contour, must be acquired serially by scanning a display.”

• “the property of indexes that we have been emphasizing: they provide a di-
rect access mechanism, rather like the random access provided by addresses
or pointers in a computer. Certain primitive visual objects can be indexed
without appealing to their properties (the indexing being due to their sudden
appearance on the scene) and once indexed, they can be individually exam-
ined either in series or in parallel. In other words, one can ask Is x red? so
long as x is bound to some visual object by an index.”

• “I illustrate the claim that there is a primitive mechanism that picks out and
maintains the identity of visual objects” [2]

4 Rensink

• Coherence theory of attention:

1. Prior to focused attention, low-level proto-objects are continually formed
rapidly and in parallel across the visual field. These proto- objects can
be fairly complex, but have limited coherence in space and time. Con-
sequently, they are volatile, being replaced when any new stimulus ap-
pears at their retinal location.

2. Focused attention acts as a metaphorical hand that grasps a small num-
ber of proto-objects from this constantly regenerating flux. While held,
these form a stable object, with a much higher degree of coherence over
space and time. Because of temporal continuity, any new stimulus at
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that location is treated as the change of an existing structure rather than
the appearance of a new one.

3. After focused attention is released, the object loses its coherence and
dissolves back into its constituent proto-objects. There is little or no
after-effect of having been attended.

• “a coherence field cannot be maintained if attention is switched to another
object. The release of focused attention is like the release of the items held
by the hand.”

• What is now added is a limited-capacity non-attentional system that provides
a setting to guide attention10. This “setting system involves at least three
aspects of scene structure:

1. Perception of the abstract meaning, or gist of a scene (e.g. whether
the scene is a harbour, city, picnic, barnyard, etc.). This could provide a
useful way to prioritize attention, directing it to the objects that are most
important in that context.

2. Perception of the spatial arrangement, or layout of the objects in the
scene. This could provide a non-volatile representation of the locations
of various structures, which could then be used when attention is to be
directed to particular objects in the scene.

3. Invocation of an abstract scene schema stored in long-term memory,
presumably via gist or layout information. Once invoked, this could
facilitate the perception of these two quantities, and ultimatelythrough
the associated interactionsfacilitate the perception of objects.

• “a sparse set of stable structures can give the impression that scene represen-
tations are stable and detailed everywhere” [3]

5 Trafton et al

• “This analysis also suggests that the qualitative mental model is aptly named.
The forecasters did extract quantitative information, but they extracted far
more qualitative information.”

• “They did some- times notice features of interest (like more funneling in one
visualization than they had seen in a previous visualization), but the strong
emphasis was to have a particular goal in mind as they extracted information
(cf., Trickett et al., 2000).”
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• “We propose that they built a consistent qualitative mental model by integrat-
ing information from multiple visualizations.”

• “even though forecasters extract primarily qualitative information from the
different visualizations, they are able to generate quantitative information
from their own mental representation.”

• “they used several strategies and heuristics to simplify their job. First, they
did not attempt to extract every piece of information from the visualization.
Instead, they extracted primarily qualitative information in a goal-directed
manner. They also integrated information across visualizations by comparing
and contrasting di!erent sources of information. These two heuristics*(1)
look at data in a goal-directed way and (2) integrate information from other
sour- ces*helped the forecasters keep track of the data and build a qualitative
mental model (QMM).” [4]
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