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Papers flood AI in Optometry
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OUTLINE (ideas for AI application on open items in our group):

1. Diagnostic Assistance: AI algorithms can help in detecting various eye conditions

2. TeleRefraction: AI-powered device can perform automatic refraction tests

3. Hybrid image designs for screenings: ?May AI optimize them?

4. Understanding human colour perceptions: ?? May AI help in understanding human brain??

OUTLINE

2 onde in acquaMassimo Gurioli , Possible AI applications in Optometry                                  AI4PHYS  29/01/2025



AI is very efficient
«denoising images»Optometry is based on images 

1- Diagnostic Assistance
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Tomography of anterior eye by  OCT e Scheimpflung

OCT

Research @ UNIFI

1- Diagnostic Assistance
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Closure of anterior chamber  angle
(ACA)

help in detecting various eye conditions

Keratoconus

1- Diagnostic Assistance
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2- Telerefraction (PhD. Founded by ESSILORLUXOTTICA)

2- Telerefraction 
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2- Telerefraction 
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Hybrid images 
designs for 
optometric 
screenings

sheep
normal
dog
myop

3. Hybrid images designs for screenings
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How we do hybrid images

3. Hybrid images designs for screenings
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IMPORTANT PARAMETERS

➢ Selecting images

➢ Selecting cut off frequencies



1.  Miopization 2.  Hybrid Image 3.  Psychometric response 

Tests of the screening

3. Hybrid images designs for screenings
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Ideal psychometric

May AI optimize a 
hybrid image to get 

an almost ideal 
psychometric 

reponse?

3. Hybrid images designs for screenings
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Optometric 
Screening

 suitable for 
non specialists 
for testing very 
small kids for

control of 
miopic 

progression

IMPORTANT PARAMETERS

➢ Selecting images

➢ Selecting cut off frequencies



Chromatic 
illusion

https://www.giannisarcone.com/

4. Colour perception
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Gray looks 
reddish

4. Colour perception
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0° 45° 90° 135°

180° 225° 270° 315°

Selection of the colour

Selection of the colour

Test on many people

4. Colour perception
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Low Complexity Medium Complexity High Complexity High Complexity

No Identity Identity

Ultra ComplexityTest as a 
function of 

image 
complexity

4. Colour perception
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𝓒(𝒓, 𝑳, 𝑴, 𝑺) ≠ 𝓒′(𝒓, 𝑳, 𝑴, 𝑺)

«ILLUSION» COLOUR

𝓒 (𝒓, 𝑳, 𝑴, 𝑺)

«NORMAL» COLOURS

𝓒 𝒓, 𝑳, 𝑴, 𝑺 = 𝓒′(𝒓, 𝑳, 𝑴, 𝑺) 𝓒 (𝒓, 𝑳, 𝑴, 𝑺)𝓒′(𝒓, 𝑳, 𝑴, 𝑺)

4. Colour perception
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𝓒′(𝒓, 𝑳, 𝑴, 𝑺)
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The brain does a lot of operation for presenting us 
the chromatic perception of the world.



In summary:           chromatic perception is non-local

𝓒(𝒓; 𝑳, 𝑴, 𝑺) ≠ 𝓒′((𝒓; 𝑳, 𝑴, 𝑺)

𝓒 𝒓; 𝑳, 𝑴, 𝑺 = න 𝒅𝒓′ 𝑲(𝒓 − 𝒓′)𝓒′((𝒓′; 𝑳′, 𝑴′, 𝑺′)

??   May AI help us in uderstanding the shape of the 
kernel    𝑲 𝒓 − 𝒓′  ??

4. Colour perception
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«ILLUSION» COLOUR



1a. Increasing OCT resolution 
STRADA STANDARD:

La risoluzione assiale di OCT 
dipende dalla larghezza spettrale 

della sorgente luminosa

1- Diagnostic Assistance
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Ti-Sapphire fs laser
  

350 nm→ 1.2 m

Risoluzione del film lacrimale, lamina di Bowman, 
membrana di Descemet…..

1- Diagnostic Assistance
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