The perception of multi-dimensional regularities
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How does the visual system extract structured information from multiple feature dimensions??

Boundary discrimination task:

What is the orientation of the boundary
between the two halves in the matrix”?
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/ Division: vertical \

Structured half

consists of a binary sequence
with a switch rate of 0.2:

20% chance of switching
from the previous color

80% chance of repeating
the previous color

Proportion of red and blue is equal

Random halt

consists of a binary sequence
with a switch rate of 0.5:

50% chance of switching
from the previous color

50% chance of repeating
the previous color

Proportion of red and blue is equal
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Division: horizontal

Condition 2: Shape

(circle/square)
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Division: vertical

Experiment 2: Is the finding specific to the color dimension”?

Condition 2: Shape regularities

regularities

'Department of Psychology, “Institute for Resources, Environment and Sustainability, University of British Columbia

Experiment 1: How does the visual system extract regularities from color and shape dimensions”?

Condition 3: Color+Shape
regularities
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Division: horizontal

Condition 4: Color+Shape+Surface
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Division: horizontal

(circle/square)
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Division: horizontal
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Division: vertical

regularities
HECSOCRCOCCSECECCONCSSELIRRCOCONE]
OCeROCOCeROCOOCHCORCOC e ORCOCLOee
 1m] m] [eimle! (eiml (e/m] [ ] | [ Jelmm] [ mlel lo] [
CHeSHERRCOeCLleNOCeCONNNSCQCOOHNE
mel [ Jo] (o mim| [Jeimi T X ¥ 'm| [@f | [ /m[] [ mim
O0CHOedeCOOeelRL00O0eeCORNSILINC &R
| [of Jol 2 (e/m| (o] W[ ] mief 1 EEEl [ mEen (sl
olel [ 1 E1 1 L ml miemf Jeml ] [ Jof ] mm| | [efs]
oln| m] mela] [ Joim| [ [oy I 1] [ Jol | (Miel H/EEN
Jml Jex 1 mim| (mi m[{ ] mje) [ ] miex I M| /M/m|
o] [ ]| [Jex 1] [m[Jof mi m| [m | (@ | [mi Jeim| |
JaEmmm] [ ] Jef EEel | (o mE] Jo] EEE] B [
QOeOLeleNCeeCCORCHORSCEHLIC OO
olel mlefefel [ 1] [ m] mef Jof | mum| mimi ] [ l&
HOOROROCECOeCOeROLO0OROC]eeNCIN®
L el ] ||| mmi m [1] leleielel [ lale] o] J&/H
(L el ||| mmi m [ leleleieial [ [ale] (o] H/E
(Ll (el 1 1] ]| mmi ml {1 elelalelel [ lale] (sle/mm
HERRCERRCICCO0O¢eeeCOeQ eReCeRCOLON
HERRCERRCCOO¢0eeeCOCOeReCeRe OO0
| | (el ] | mimmmi Jml 1 I
| Jlel ] | mmmmi ] £ 1L
([J el ] | mmmm ====
HeCeOQQOOReCQeROQLO0
HeQeOQQOQReOQ@ROQO0
HeQeQOQOReQQ @O0
| L el [elelalel [ [alel 1 I lo/Hle
(11 jelelelel [ [alel I I loHle
HeeeOOCONRSCQ QOO0

Division: horizontal

Visual system relies on the most salient feature dimension to extract regularities, even though every dimension is equally informative

Boundary discrimination performance

1 Color = Color+Shape (p-=.63) Color
Color > Shape (p<.001) —o—Shape
—e— Color+Shape

Discrimination Accuracy

—poch n =45

Detection of two-dimensional regularities is as good as the
detection of regularities on a more salient (color) dimension

Boundary discrimination performance

Color
Surface = Color+Shape+Surface (p=.95) —®— Shape
Surface > Color (p<.001), Surface > Shape (p<.001) Surface
1 —e— Color+Shape+Surface

Discrimination Accuracy

1 2 3 4
—poch n=4/

Detection of three-dimensional regularities is as good as the
detection of regularities on the most salient (surface) dimension

No additive benefit of multi-dimensional regularities



