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Motion perception in INS

* INS — abnormal eye movement in early development

* Poor motion sensitivity in INS — only few studies (Dai et al., 2022; Neveu et
al., 2009)

* Visual enviroment — full of motion, different speeds — locomotion — tasks




Possible mechanisms of deficit in INS

* Retinal blur — due to excessive eye movements

* No difference in scale of deficit in horizontal vs vertical meridians (Dai et
al., 2022; Neveu et al., 2009)

 Deficits present at null point (Dai et al., 2022 )



Motion & Form processing
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Current study: stimuli

Motion perception: RDK Form perception: Glass patterns




Current study: coherence threshold paradigm

« Most commonly used experiment to study motion perception

100% coherence 50% coherence 10% coherence




Current study: equivalent noise paradigm

« Coherence paradigm - cannot separate interaction at local/global stages of
processing

« Equivalent noise paradigm (Barlow, 1957; Pelli, 1980) to separate the effect of
local vs. global processing

« Thresholds @ 5 external noise levels (0°,5°,10°,20°,45°)

W=45°,0=45°




Methods: participants

« 30 participants with INS (14.84 years = 4.84), 30 age matched controls
« INS: idiopathic = 20, albinism = 8, congenital cataract = 2
VA (log MAR): INS =0.69 (£0.27), controls = 0.007 (£0.06), p <0.001

« Stereoacuity (secs of arc): INS =141.67 (£121.09), controls = 14.67 (£7.98), p <0.001

Fixation
(0.5 sec)

Stimulus display
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Response Feedback



Results: Coherence thresholds

RDK Glass patterns
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Results: Equivalent noise
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Results: Nested modelling, RDK
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Results: Nested modelllng Glass pattern
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Internal noise & sampling efficiency

local motion/form
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Internal noise & sampling efficiency

global motion
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Summary

« Both motion and form sensitivity are reduced in INS.

« The difference in performance is mainly related to increased internal
noise within the INS visual system.

« The sampling efficiency may also be reduced in INS.

* These results show involvement of higher cortical deficits in INS, similar
to amblyopia.

« ?? Opportunity to improve visual functions in INS as in amblyopia ?
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* PLIn INS — using moving stimuli
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