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campo sanitario 
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Artificial intelligence (or 

machine learning?) 

Generative AI 

Natural Language 

Processing  

Fuzzy Inference Systems 

Evolutionary Computation 



Artificial intelligence in 

ophtalmology 

Multi-modal models and 

large-scale integration of 

images, clinical and omics 

data 



Artificial intelligence in 

ophtalmology 

Standardization of eye bank 

operations by automating donors’ 

screening, image analysis, and tissue 

suitability assessment 



Artificial intelligence in 

ophtalmology 



Artificial intelligence in 

ophtalmology 
 



Be aware of large language models 

 ChatGPT is a chatbot based on a generative AI architecture named 

transformer  

 GPT (Generative Pretrained Transformer) is a large language model trained 

with contents available online 

 The name alludes the purpose, that is, it transforms things (e.g. 

translation): (input) text  (output) text  

 ChatGPT does not know what it is talking about: 

 It concatenates the most likely sequence of words to correctly answer the 

prompt, but:  

it does not understand the prompt and it does not know the context for the 

answer 

 It is not designed to create logically coherent, consistent, nor truth-

based sentences  

(there is no mechanism for verifying truth and correctness) 

 Since GPT is not based on truth or on reliable sources, it can 

create (formally flawless but) completely FALSE texts 

 It can create false documents, invent facts and statements, cite non-

existent articles, lie, be contradictory, and so on: these are called 

“hallucinations” (“confabulations”) 

 Hallucinations are intrinsic to this technology and therefore cannot be 

solved 



What is NOT artificial 

intelligence 



What artificial intelligence is, 

actually 



What artificial intelligence is, 

actually:  

just a set of instructions 



What does it mean «to learn»? 

 In order to learn, machines need to be trained with 

data 

 Machine learning is a computational/statistical tool 

that can be used to solve problems and make inference 

on a wide range of problems 

 Thanks to their huge processing power, machines can quickly 

highlight or find patterns in big data that would have otherwise 

been missed by human beings 

 The fundamental goal of is to generalize beyond the 

training samples, that is, to successfully interpret 

data that the algorithm has never “seen” before 

 

 There are different approaches to getting machines to 

learn, depending on: 

The task you are trying to 

accomplish, i.e. the 

scientific question 

The type, quality and 

amount of data that you 

have in hand 



The three main categories of 

machine learning 

Make 

decisions 

(trial and 

error) 

General 

rules from 

examples 

Identify 

similarities 



NO LABELS LABELS! 

- Availability of ground 

truth data 

- Measurability of models’ 

accuracy 

… 



Data, features, labels 

 A feature is a characteristic or a measurable 

property of the data 

 Features can be quantitative (numeric values) or 

qualitative (string labels) 

 For instance, a quantitative feature in OCT could 

be the thickness  

of the inner plexiform layer (IPL) The label is a chosen 
feature, used for 

training and for model 

evaluation. 

 

For instance, health 

status: 

• Patient with multiple 

sclerosis 

• Healthy control 



The importance of labels… 



How supervised learning works: 

classification task 



Supervised learning – Neural 

networks 
 A neural network consists of layers of 

interconnected neurons that cooperate to solve a 

classification task 

 

Input layer: no computation is done 

here,  

the input neurons just pass the 

information  

to the next layer 

Output layer: an 

“activation function” maps 

the network results to the 

output class 

Hidden layer(s): hidden 

neurons  

transfer the weights from 

the input  

layer to the following 

layer  

Here is learning! 



Supervised learning – Deep neural 

networks 



What might go wrong in neural 

network learning? 
 Which neural network architecture? 

 How many layers? How many neurons? 

 Which activation function? 

 Which loss function? 

 Which optimization algorithm? 

 Which data? 

 How many samples? 

 How many features? 

 Are the labels reliable/accurate? 

 … 

 



How to evaluate a neural network 

model? 
 Given a classification of a specific data set, we 

can obtain:  
true positives and negatives (TP, TN), false positives 

and negatives (FP, FN) 

 Many metrics exist to assess the goodness of a 

model: Accuracy measures the proportion of 

correct predictions out of all 

predictions 

 
 

 

Sensitivity measures the proportion 

of actual positives that are 

correctly identified as such 
 

Specificity measures the proportion 

of actual negatives that are 

correctly identified as such 



Which algorithm should you use? 

 The size/quality/nature of data, and the 

availability of labels 

 What you want to do with the data 
 Prediction? Description? Data exploration? 

 The required computational time  
 Speed/performance on new data?  

 Accuracy and ease of use 
 Easy to implement? Interpretability?  

 Presence of any type of bias 
 Class imbalance, annotation bias,  

aggregation bias, algorithmic bias, 

demographic bias, distributional shift, … 

 

 



Which algorithm should you use? 

 Choosing the right algorithm requires trading off 

one benefit against another, including model speed, 

accuracy, and complexity 

 The “best method ever” does not exist 

 More than one algorithm should always be tested and 

compared 

 



The black box metaphor and 

interpretability 
 AI sometimes appears as a kind of magic trick or 

a black box, that is, a system for which we can 

only observe the inputs and outputs but not the 

internal workings 

 Thus, it is difficult to figure out why and how they 

behave the way they do 

 The lack on interpretability and explainability is a major 

issue in many contexts 

 



Interpretability vs accuracy 



To conclude 

 Artificial intelligence is transforming the way 

we process data, build models, and develop new 

tools in medical disciplines 

 

 Artificial intelligence applied to healthcare 

requires: 

 issues awareness 

 caution  

 transparency 

 responsibility 

 effective, yet understandable and interpretable decision-

making tools 

 concrete impact on healthcare 

 open and clear communication with society 



 

Thanks for your attention! 

 


