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Feature
Integration
Theory

Treisman, Sykes, & Gelade, 1977

Features are registered early,
automatically, and in parallel

across the visual field, while

objects are identified separately

and only at a later stage, which

requires focused attention.
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Visual search

Serial search: One item at a time.

Parallel search: processing involves

allocating points to objects in order

to recognize them




Metaphor of Human Visual Attention

Near distracters produce Spotlight

interference

Distant distractors fall
outside spotlight => not
identified.

Criticism:

Distant distracters suffer

from reduced acuity. [1]

[1] Hagenaar and Van der .
Heijden (1986)



Qualitative representation of the perceived image
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Feature extraction and integration

The taxi above fixation cross

Is easier to read

Feature extraction is easier in

less crowding

Pelli Lab 8/14/2005

Taxi
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Top-Down is attentional
cued

Serial processing

Crowding

Bottom-Up is pre-attentional*

un-cuea

Parallel preocessing

*Pre-attentive processing is the unconscious accumulation of information from the environment 9



Eccentricity
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Proposed idea

Attention Zone

There is a attention

spotlight

Identify the accuracy of
subjects in identifying

random numbers.

Il ISR
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Cohort of collage students

Random numbers flashea

EXDerimeﬂt Accuracy of judgment noted

Results analyzed

Take a standard reading speed test

Link to the program 12


http://home.iitk.ac.in/~harman/se367/project/1 eccentricity in horizontal direction/

Parameters in feature extraction process

Temporal
crowding

Vertical Number Horizontal
Eccentricity Recognition Eccentricity




Sample screen shots

Parameter varied: eccentricity in Horizontal direction direction

44 + 69
15 + 21
60 + 52
80 4 1

40 — 0
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Sample screen shots

Parameter varied: eccentricity in vertical direction

80
/8
79
48
15
+ + + + +
87
/8
53
56

41 -



Previous works
done by
Pelli et al.

Takes into account only the

contrast of the distractors.
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Pelli D G., Melanie Palomares,
Najib J. Majaj.

Crowding is unlike ordinary
masking: Distinguishing feature
integration from detection.
Journal of Vision(2004)
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Sample screen shots

Parameter varied: Contrast as noise

43 + 57

92 + 57
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Limitations

Expectation

Subject may not
faithfully look at the

Fixation cross

Subject must maintain a
constant distance form

the Screen

Vertical-horizontal

asymmetry

Predict reading speed of
the subject
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THANK YOU QUESTIONS?




Threshold contrast
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Background pictures

Clipped line fit: threshold
S \ : contrast as a function of center-
- . to-center spacing of signal and
! ] flanker
T|hresthuld 1 Threshold elevation is the ratio of
- elevation y thresholds at zero and infinite
- Y | flanker spacing (i.e., ceiling: floor
— — ratio). Critical spacingis the least
0.1 Critical spacing spacing at which there is no
T F | | | e threshold elevation (i.e., edge of
0 05 1 15 2 o thefloon).
Spacing (deq)

Threshold contrast

Pelli D G., Melanie Palomares, Najib J. Majaj. Crowding is unlike ordinary masking:
Distinguishing feature integration from detection. Journalof Vision(2004) 4,1136-1169 23



Fffects of spacing and eccentricity and size

Critical spacing is proportional to c g #AGEP
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Fffect of flanker size

The range (spatial extent) of crowding is independent of signal size (Figure

1) and mask size, depending solely on eccentricity (Figure b on previous

page)' Observer
A AG
b o MCP
X SSA
2 . ma
o
=
@ {15L 0 _
% o 5
& . EQ A
— A n
8 1t X .
E
0.5 ]
0.2 1

Size (deg) 25



Fffect of font and complexity

Figures 1 and 1 plot critical spacing and threshold elevation as a function of

complexity, showing no systematic effect of complexity.
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Effect of number of flankers

Figure below shows that critical Figure 8cshows that threshold elevation increased
spacing is independent of number of when flankers were increased from 1 to 2, but
flankers. threshold was not further elevated when flankers

were increased from 2 to 4

Observer Observer
o MS O MS
b S c Sy
4 I i | |
— 0 ?
(o)) c g
S 3 _ -%10 Xl
o 1
2 i 3
O O 0 Q
& 2F o O — i
7] o
—_ .C
@© 7]
O o)
£ 1r B <
'S -
0 | | | 1 | |
0 1 2 3 4 0 1 2 3 4

Number of flankers Number of flankers 27



