11/03
15.00

In streaming on Youtube

: - Directed by
lé':?'{v].:f:ﬂ;.% Light on Optics and Optometry Glovanna Pacini

Series of scientific, technological and tutorial webinars https://www.youtube.com/user/caffescienza

WIS
'Q:llm"\eQ



Neuroplasticita

La neuroplasticita consiste nella possibilita

del cervello di riorganizzare
funzionalmente e/o strutturalmente le
sue connessioni in risposta a cambiamenti

ambientall

“Use it or lose it”
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(a) Basal state
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(b)Hebbian plasticity
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Esempi di plasticita visiva m ap--
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Visual Perceptual Learning (VPL):
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Esempi di plasticita visiva
«quotidianax»:

—A— Not repeated trials
—0— Repeated trials

Reaction time (ms)

Visuo-spatial contextual learning:
Apprendimento implicito di relazioni
visuospaziali tra oggetti

Repeated ot repeated
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Grasso P.A., Tonolli E., & Miniussi C., Scientific Reports (2020)



Esempi di plasticita visiva
«quotidiana»:

Perceptual Adaptation: osservare un pattern
VISIVO per un periodo prolungato produce una
riduzione della sensibilita visiva a quel pattern
producendo un bias percettivo nei pattern
sSuccessivi.

« Light adaptation

« Color adaptation

« Motion adaptation

« Numerosity adaptation







Short-term plasticity in visual numerosity perception

¢ Current Biology
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Short-term plasticity in visual numerosity perception

Electroencephalogram (EEG)

Electrodes

Brain
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Grasso P.A., Petrizzo 1., Caponi C., Anobile G. & Arrighi R., (under review)
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Short-term plasticity in visual numerosity perception
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Visual system architecture

| choroid
Oplic nerve |RPE

.| Choroid Visual cortex

Sclera



Visual system architecture

Left visua
field

Nasal retina

Pulvinar

<— Optical lens

Temporal Eye
retina

Temporal
retina >

Optic nerve

Optic chiasma

Lateral geniculate
nucleus (LGN)

Superior
colliculus

Primary visual cortex

Current Biology

Primary visual route Primary and secondary visual routes



Blindsight
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Tamietto et al. Current Biology (2012)




doi: 10.1093/brainfawh656

Visual search improvement in hemianopic
patients after audio-visual stimulation

Nadia BO|Ogn|'n|',|’2 Fabrizio Rasi,>® Michela Coccia® and Elisabetta Ladavas'"

'Dipartimento di Psicologia, Universita degli Studi di Bologna, Bologna, 2CsrNC, Centro di studi e ricerche in
Neuroscienze Cognitive, 3Dipartimer‘n:o di Neuroscienze, Ospedale Bufalini, Cesena and *Clinica di Neuroriabilitazione,

Azienda Ospedali Riuniti Lancisi-Salesi- Umberto |, Ancona, Italy
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Brain (2005), 128, 2830-2842

CLINICAL IMPROVEMENTS AFTER THE AUDIO-VISUAL TRAINING

* Improved performances on visual search and visual
detection tasks

* Improved oculomotor scanning behaviors

* Improvements in self-report measures



Attentional resources allocation
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Grasso P.A., Ladavas E. & Bertini C., Frontiers in System Neuroscience (2016)
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Shaping the visual system: cortical and subcortical plasticity in the intact
and the lesioned brain
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