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WHAT IS ARTIFICIAL
INTELLIGENCE?



ARTIFICIAL INTELLIGENCE (Al)

« Al field combining computer science and robust datasets to enable problem-solving

Sub-fields: machine learning and deep learning:
Comprised of Al algorithms to create expert systems making predictions or classifications
based on input data




ARTIFICIAL INTELLIGENCE (Al)

« Capabilities that researchers expect an intelligent system to display and cover the scope of Al
research:
» Reasoning, problem-solving
« Knowledge representation
* Planning and decision making
« Learning
« Natural language processing
«  Perception

« Social and general intelligence*



ARTIFICIAL INTELLIGENCE (Al)

Types:

Weak Al, Narrow Al or Artificial Narrow Intelligence RISTRETTA (ANI): Al trained and
focused to perform specific tasks. It enables some very robust applications, such as
Apple's Siri, Amazon's Alexa, IBM watson, and autonomous vehicles

Strong Al: made up of Artificial General Intelligence (AGI) and Artificial Super Intelligence
(ASI)
« AGI (general Al): theoretical form of Al where a machine would have an intelligence equaled to
humans; it would have a self-aware consciousness that has the ability to solve problems, learn,
and plan for the future
« ASI (superintelligence): would surpass the intelligence and ability of the human brain. While
strong Al is still entirely theoretical with no practical examples in use today



Types:

ARTIFICIAL INTELLIGENCE (Al)

« Deep learning (DL): neural networks comprised of more than three layers can be
considered a deep learning algorithm.

« DL and machine learning (ML) differ is in how each algorithm learns:

DL automates much of the feature extraction piece of the process, eliminating some
of the manual human intervention required and enabling the use of larger data sets
Classical, or "non-deep", machine learning is more dependent on human
intervention to learn. Human experts determine the hierarchy of features to
understand the differences between data inputs, usually requiring more structured
data to learn

"Deep" machine learning can leverage labeled datasets DATI
ETICHETTATI (supervised learning) to inform its algorithm, but it doesn’'t necessarily
require a labeled dataset



ARTIFICIAL INTELLIGENCE (Al)

Applications:

Speech recognition: uses natural language processing to process human speech into a
written format

Customer service: Online virtual agents replacing human agents along the customer
journey. They answer frequently asked questions (FAQS)

Computer vision: enables computers and systems to derive meaningful information from
digital images, videos and other visual inputs, and based on those inputs, it can take
action

Recommendation engines: using past consumption behavior data, Al algorithms can help
to discover data trends that can be used to develop more effective cross-selling strategies

Automated stock trading: Designed to optimize stock portfolios, Al-driven high-frequency
trading platforms make thousands or even millions of trades per day without human
intervention



ARTIFICIAL INTELLIGENCE (Al)

«  Several applications in vision science:

Diabetic retinopathy screening

* |OL LENTIINTRAOCULARI power calculation for cataract surgery

» Analysis of retinography

» Chat GPT for providing information of ophthalmic diseases

 Keratoconus detection

» Contact lens fitting

 Prediction of myopia progression with and without myopia control treatment

» What about ophthalmic lenses???



ARTIFICIAL INTELLIGENCE (Al)

 What about ophthalmic lenses???

 Could Al be useful for customizing them and obtaining
more predictive outcomes???



CUSTOMIZATION OF
OPHTHALMIC LENSES



CUSTOMIZATION OPTHALMIC LENSES

e Ophthalmic lenses have reached high levels of

customization:

» Ocular parameters
e Frames
 Lifestyle

« However, not always the lenses are well tolerated,
especially in case of PALS



CUSTOMIZATION OPTHALMIC LENSES



CUSTOMIZATION OPTHALMIC LENSES




CUSTOMIZATION OPTHALMIC LENSES



CUSTOMIZATION OPTHALMIC LENSES




CUSTOMIZATION OPTHALMIC LENSES



CUSTOMIZATION OPTHALMIC LENSES

Contrast Sensitivi

Right Eye

Left Eye

100

10

100

107

i P=u.61 P=0.39 P=0.06 F=0.31

P=0.81 P=0.94 P=0.97 P=0.87

..E
P=0.69 P=0.98 P=0.19 P=0.10

1 I 1 1
3c/ideg. 6cl/deg. 12c/deg.18 c/deg.

Visual Acuity

Stereopsis

[ standard INSET Lens 1222203 Customized INSET Lens
-0.24 P=0.67 P=0.17 P=0.02
Q
o P
g 0.1 - i
R e - ﬁﬁ'i
o i . P
0- T
1 P=0.18 P=0.41 P=0.06
[ 7 T T snalemn
® - L= P
g su it B
099 [ f a P
LE BE RE
0.3 P=0.46 P=0.43 P=0.77 P=0.64
o ] oI -1
g o2 I &y [ m
S oo [E T LEG L
0 ; : 1 : II i 1 :
LE(N) LE(T) RE(N) RE(T)
»n 500 - P=0.62
g 400'_ : POTS P=0.74 l
o 3001 T I
8 w0l P2Z7) gz I
Basal Standard Customized



CUSTOMIZATION OPTHALMIC LENSES

A good level of customization of ophthalmic lenses has been achieved, but...

...could it be done even better?

It is possible with Al!l



Al-BASED PRESCRIPTION
AND DESIGN OF
OPHTHALMIC LENSES



Al-BASED OPHTALMIC LENSES

Al: further optimization of the customization of ophthalmic lenses, based on a
series of calculations with individual parameters:

Corneal curvature radius

Corneal topographic map TOPOGRAFIA CORNEALE
Ocular HOAs

User needs

Even eye movement recordings

Aim: hyper-personalised solutions, significantly shorter adaptation times,
enhanced visual performance and quality of life




Al-BASED OPHTALMIC LENSES

e Vast datasets of information relating to eyes and vision, trends of vision
defects, binocular vision anomalies, biometric data — collected, organized
and stored in a platform

e MACHINE LEARNING
* Identification of patterns, relationships and characteristics that
will improve the design of ophthalmic lenses

Al also useful in the eyeglass lens design process — creation of personalized
models for each individual, considering variables such as prescription, eye
movements, patient preferences or lifestyle



Al-BASED OPHTALMIC LENSES

e Shamir Autograph Intelligence: an intelligent, learning, and continuously
improving lens design

» Adjustments of the design profiles through Visual Al Engine™ technology, resulting in
updated design profiles

e Controlled gradual change of the 12 updated designs, using Continuous Design™
Technology, together forming one advanced, easy to adapt updated product

* Improved digital abilities by improving intermediate vision thanks to IntelliCorridor™
Technology



Al-BASED OPHTALMIC LENSES

 Shamir Autograph Intelligence



Al-BASED OPHTALMIC
LENSES

Shamir Driver Intelligence

Night myopia, more prevalence in younger drivers:

accommodation shift occurring at low light levels
Night myopia > 0.75 D affect 17% of individuals aged 16-80 and 38% of
those aged 16-25

Sun glare is a significant risk for drivers
It is a factor in traffic accidents.

Bright sunlight is associated with an increased risk of
a life-threatening motor vehicle crash
Visual acuity declines at night
Contrast sensitivity declines at night
Reaction time increases at night compared to daytime
Color perception is changed at night compared to
daytime

Reduction in the quality and gamut of perceived color
Hue perception is changed at night compared to

daytime



Al-BASED OPHTALMIC LENSES

 Shamir Driver Intelligence: data collected and analyzed
1. Distances

Angles (gaze and head orientation)

Total fixation time

Total saccade time

Median fixation duration

Median fixation dispersion

Percentage dwell time on the road ahead

Distribution estimation of fixation in driving environment

© N UA WD

L Pupil Core eye-tracking glasses - for recording eye movements
O Vivior Sensor- for head posture and head movements
O Smart Eye remote eye tracker - for recording eye movements.
O HEIM - a platform for integrating head and eye movements
O iMotion data integration and analysis software -for integration of data



Al-BASED OPHTALMIC LENSES

 Shamir Driver Intelligence: data collected and analyzed



Al-BASED OPHTALMIC LENSES

« Shamir Driver Intelligence
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« Shamir Driver Intelligence
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« Shamir Driver Intelligence



Al-BASED OPHTALMIC LENSES

« Shamir Driver Intelligence



CONCLUSIONS



CONCLUSIONS

Al is revolutionizing many sectors including ophthalmology, ophthalmic
telemedicine and ophthalmic optics

Al is being integrated into the design and development of ophthalmic lenses, with
the aim of improving the quality of life of users suffering from visual problems

Al is able to process a large amount of data including eye movement recordings
Al will be used to optimized ophthalmic lenses designs thanks to the development
of sophisticated algorithms considering variables such as prescription, eye

movements, patient preferences, lifestyles and others

Some examples of Al-based ophthalmic lenses are already available: Shamir
Autograph Intelligence, Shamir Driver Intelligence

FUTURE IS HERE



TRANK Y QU WERY MUGCKH

david.pinyero@ua.es




