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A Oblique Effect and Search Asymmetry in Autistic and Non-autistic Individuals
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Sensory symptoms are a core phenotype of autism.
Altered perception in autism may stem from reduced sensitivity to the statistics .
. . both experiments.

(regularities) of the environment, Groups-Conditions interaction: No interaction

Higher prevalence of cardinal orientations (0°, 90°) compared to oblique (45°): P _ o _ S _

+ Oblique effect: Higher sensitivity for cardinal orientations. Experiment 1: Orientation Discrimination

* Orientation search asymmetry: Oblique targets are detected more easily o o
among cardinal distractors, than vice versa.. Autistic Non-autistic

Main effect: Only tested conditions have main effect on thresholds in
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Objectives:
* To Investigate whether and how autistic individuals learn statistics of the
environment.
* Overall reduced performance across conditions s reduced sensitivity in
orientation judgment.
Reduced oblique effect and search asymmetry mp reduced sensitivity to . 0 =0 | (s Horizontal orientation|
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) Autistic group shows a comparable oblique effect
‘Method o T

B Non-autistic
I Autistic

To this aim, we tested two independent experiments.

« Experiment 1: Orientation Discrimination (Autistic n=33, non-Autistic
n=32)

« Experiment 2: Visual Search (Autistic n=29, non-Autistic n=30)
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Prediction: Reduced sensitivity to the environmental statistics among
autistic individuals.
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Task:

* Orientation Discrimination: Judging which Gabor is more clockwise.

* Visual Search: Localizing the hemifield of a target, oriented at 50°
(near oblique condition) among 80° oriented (near cardinal condition)
distractors, and vice versa.
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Experiment 2: Visual Search
Thresholds:

» Orientation Discrimination: Vertical, Oblique and Horizontal Autistic Non-autistic
conditions. ;

* Visual Search: Thresholds are measured in terms of stimulus-onset
asynchrony (SOA) for near-oblique target, and near-cardinal target
conditions.
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Experiment 1: Orientation Discrimination Experiment 2: Visual Search
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* Oblique-target condition
| A Cardinal-target condition
1.5 2 2.5

SOAs (ms in Logarithmic Value)

* Oblique-target condition
| A Cardinal-target condition |
1.5 2 25

SOAs (ms in Logarithmic Value)
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Autistic group shows a comparable search asymmetry
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Stimuli: Visual Search
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Cardinal Target  Oblique Target

/s S S S S 10 Non-autistic: r=0.25, p=0.22

Near-cardinal target condition Near-obligue target condition *?08 . Autistic: r=0.08, p=0.68
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Correlation: Oblique effect and §0.6

_ _ search asymmetry 204 NI
_ Discussion S04 e
 Oblique effect : " G 02 |- '
* Higher sensitivity to the cardinal orientations for both groups. v ,
 This suggests _th:_:\t autistic individuals show a similar amount of oblique effect 0.0 05' 1.0
as the non-autistic group. Oblique Effect
« Search asymmetry:
* Both groups showed better discrimination of near-oblique targets. | B
* This shows that overall sensitivity to search asymmetry is not reduced in the L{ RefereﬂCeS J

autistic group. « Girshick, A. R., Landy, M. S., & Simoncelli, E. P. (2011). Cardinal rules: Visual orientation perception reflects
: _ knowledge of environmental statistics. 14(7), 926—934. https://doi.org/doi:10.1038/nn.2831
* Conclusion:

.. : : : : : « Hadad, B.-S., & Yashar, A. (2022). Sensory Perception in Autism: What Can We Learn? Annual Review of Vision
* Autistic group shows an advantage in processing cardinal orientations over Science, 8, 239-264. https://doi.org/10.1146/annurev-vision-093020-035217

oblique ones, in both discrimination and visual search tasks. + Robertson, C. E., & Baron-Cohen, S. (2017). Sensory perception in autism. Nature Reviews. Neuroscience, 18(11),

 Autistic individuals learn statistics of the environment; their perceptual system 671-684. https://doi.org/10.1038/nm.2017.112
IS tuned to the more prevalent stimuli. « Sysoeva, O. V., Davletshina, M. A., Orekhova, E. V., Galuta, I. A., & Stroganova, T. A. (2015). Reduced Oblique Effect
iIn Children with Autism Spectrum Disorders (ASD). Frontiers in Neuroscience, 9, 512.
https://doi.org/10.3389/fnins.2015.00512
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