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1. WHAT ARTIFICIAL INTELLIGENCE IS?



WHAT IS 
ARTIFICIAL 
INTELLIGENCE?
 The theory and development of 
computer systems able to 
perform tasks, normally required 
human intelligence, such as 
v isua l percept ion, speech 
recognition, decision-making and 
translation between languages 
(Oxford Dictionary, 2019)



 1956: Dartmouth 
conference: birth 
of A.I.

 1970: medical 
researches discovered 
the applicability of AI in 
life sciences (limited in 
dermatology)

 1980: machine learning
 2012: “CNN” (convolutional 
neural network) for image 
processing, speech 
recognition, text processing 
and… for medical sciences 
(also dermatology)

 2006: “deep learning” 
(Hinton et al)



 - Round face

 - 2 triangular ears

 - 2 eyes

 - Tail

 - Rectangular body

 A.I.: classical approach

 “CAT”

 Deep learning 
 (Convolutional Neural Network)

 Statistical model based on brain network (neuronal units 
connected in different layers), to analyze automatically 
features (from simple features to complex features) ! 
output (probability)



Convolutional Neural Networks

Convolutional Filters can learn to 
extract features from the input 
image

Convolutional Neural Networks are 
designed by stacking layers of 
convolutional filters 

The first convolutional layer is 
responsible for capturing low-level 
features such as edges

The following layers adapt to extract high-
level features such as object shapes

Convolutional Neural Networks gain a wholesome 
understainding of images drawn from a certain 
dataset



DEPLOY



2. ARTIFICIAL INTELLIGENCE AND 
SKIN LESIONS



 HIGH DEMAND FOR POINT-OF-CARE DECISION SUPPORT SYSTEMS TO DIAGNOSE 
SKIN LESIONS WITHOUT THE NEED OF HUMAN EXPERTISE

WHY ARTIFICIAL INTELLIGENCE IN 
DIAGNOSIS OF SKIN LESIONS? 

q  In most countries , primary vigilance is maintained through primary care clinics before being referred to 
dermatologists à primary care doctors are under a heavy burden to correctly screen patients  

q  Paucity of experts dermatologists  

q  Rising incidence of skin cancer in aging population 

q  Early diagnosis of skin cancer 

 





LIGHTS…



…AND 
SHADOWS





= average 63.7 images per diagnosis!!!



STRENGHT …



• The metrics treated all diagnoses equally  (the algorithms did not consider that it is more detrimental to 
mistake a malignant for a benign lesion than viceversa)

• Lesions in the test set and training set were not standardized

• Absence of additional data (anatomical site, age, and sex)

• Low sensitivity if used image from source different than training data (test set)

LIMITATIONSSTRENGHT …





LIMITATIONS…

• Etherogeneous studies with high risk for bias

• Experimental setting  (smarthpone, pc, tablet…)

• Low sensitivity WHEN used images from different sources than the training dataset

• Referral centers for melanoma

• Skin lesion images not standardized

• Often use limited to melanocytic lesions ONLY 

• Lack of data for unusual presentations and rare skin tumors



“There is a fear that less-skilled physicians or even 
non-medical personnel will use such systems to deliver 
a service that should be restricted to dermatologists. 
Therefore, a successful CAD would most probably 
enhance and support dermatologists rather than 
replace them.”



 “We are convinced that AI has the potential….to become an 
additional precious tool in the hand of doctors… the main 
obstacles of this goal are the misconceptions about our role 
as doctors”



3. WHAT WE DID IN THE PAST



WE STARTED 20 YEARS OLD…

ARTIFICIAL INTELLIGENCE APPROACH



AND CONTINUED WITH…

ARTIFICIAL INTELLIGENCE APPROACH

Collaboration with:
Prof Costantino Grana
Dept. of Informatic Engineering, Unimore



AND CONTINUED WITH…

ARTIFICIAL INTELLIGENCE APPROACH



THE MAIN GOAL WAS TO IDENTIFY THE 
DERMOSCOPIC FEATURES AND TO REPRODUCE 

THE ABCD RULE

Asymmetry Border



THE MAIN GOAL WAS TO IDENTIFY THE 
DERMOSCOPIC FEATURES AND TO REPRODUCE 

THE ABCD RULE
Colours Dermoscopic structures



4. WHAT’S GOING ON



FEATURE EXTRACTION: CLASSIFICATION

Melanoma

Melanocytic Nevus

Basal Cell 
Carcinoma

Actinic Keratosis

Benign Keratosis

Dermatofibroma

Vascular 
Lesion

DCNN

CONVOLUTED NEURAL NETWORK APPROACH



FEATURE EXTRACTION: AUTO-ENCODER
CONVOLUTED NEURAL NETWORK APPROACH







Melanoma

Melanocytic Nevus

Basal Cell Carcinoma

Dermatofibroma

CNN



THE QUESTION IS: 

to formulate a diagnosis, 
what a machine is looking at?



what a machine is looking at?

Artificial Intelligence Neural Network



what a machine is looking at?

Artificial Intelligence Neural Network



Artificial Intelligence Neural Network

what a machine is looking at?



Artificial Intelligence Neural Network

what a machine is looking at?



FEATURE EXTRACTION: HEATMAP

what a machine is looking at?











5. MAIN LIMITATION IN CNN



Today facial recognition is not “utopia” …



.. does melanoma have more faces than human faces?



WHICH IS THE LIMIT IN MELANOMA 
RECOGNITION BY CNN?

LACK OF AN ADEQUATE AMOUNT OF GOOD 
QUALITY DATA!!!!



6. FUTURE PERSPECTIVES



POSSIBLE FUTURE PROSPECTIVE

1. Open-access, standardized data 
(including also medical 
information)

2. Big data

3. Not only diagnosis (mobile app to 
digital monitoring skin lesions?)

4. Independent evaluation 
methodologies to accurately 
measure system efficacy



To Prof Costantino Grana, Informatic Engineer - UNIMORE


