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Symmetry Models

Four symmetry models were proposed to predict participant
object similarity sorting behaviours.

Background Results

Similarity judgments of natural objects can be described Correlations of Free-Sort Task
by several core dimensions!. o
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What role does symmetry play in object similarity The object symmetry model indicates
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The object asymmetry model indicates
that asymmetrical objects are ranked
more similar to other asymmetrical
objects than to symmetrical objects.
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Novel 2D and 3D objects were generated - 2D objects
were generated by removing shading cues from 3D object
Images. Two viewpoints were used such that symmetrical
objects either gave rise to image-level or perspective-
distorted symmetry.
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16 objects (8 symmetrical, 8 asymmetrical) were shown
from two viewpoints for a total of 32 images.

Participants (n = 31) sorted the objects by placing more
similar objects closer together in a circular arena.
Similarity was operationalized according to the pairwise
Euclidean distances between objects.

Triplets Odd-One-Out Task
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Viewpoint

The viewpoint model indicates that
images with image-level symmetry are
ranked as more similar to other images
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8 objects (4 symmetrical, 4 asymmetrical) were shown
from two viewpoints for a total of 16 images.

Multiple Linear Regression
Y = o + b1z + Bax + B3x + Pax + €

Participants (n = 105) selected the odd object presented
out of the three objects by pressing the respective key.
Similarity was operationalized according to the number of
times two objects were paired together over the number
of object pair occurrences.

RDMs of symmetry models and participant data were vectorized and z-
scored prior to model fitting. Symmetry models served as independent
variables predicting participant data.
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Results followed the same pattern for both tasks: Object identity and
asymmetry play a large role in similarity judgments. Symmetry and
asymmetry appear to explain more variance in the 3D Free Sort task
possibly due to the availability of image-level and perspective-distorted
symmetry.

In both tasks, symmetry at the image-level appears to explain equal
variance in 2D and 3D images possibly due to the importance of object
identify and object symmetry in similarity judgments.

Discussion

Our findings suggest that similarity sorting judgments of novel objects
mainly rely on the presence and absence of symmetry and object
identity.

Our findings also suggest that object viewpoint may only have marginal
effects on object similarity judgments within the context of our experiments.

Extending the idea that core dimensions can help in identifying similar
objects, our findings suggest that symmetry (or lack thereof) may also play
a role.

Our study is the first of its kind investigating the role of symmetry on
similarity judgments of novel 2-D and 3-D objects. Future research should
aim to validate these findings with larger sets of objects and investigate the
neural correlates that may be associated with perceived similarities of
symmetrical and asymmetrical objects.
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