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AI contributions to medical imaging 

● The landscape of healthcare and biomedical research is changing rapidly thanks to 
contributions from AI

● Recently AI has broken many barrier in the area of vision (recognition, segmentation, 
image generation, etc.)

● Machine Learning and Deep Learning enabled unprecedented findings starting from 
data (images) and knowledge (supervised learning)
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DeepLearning
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DeepHealth project
Deep-Learning and HPC to Boost Biomedical Applications for 

Health

22 partners from 9 countries: Research centers, Health 
organizations, large industries and SMEs

Duration: 36 months 
Starting date: Jan 2019
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DeepHealth project
Objectives

• Facilitate the daily work and increase the productivity of medical 
personnel and IT professionals working on biomedical images

• Facilitate the use and training of predictive models without the need of 
combining many different tools

• Offer a unified framework adapted to exploit underlying heterogeneous 
HPC and Big Data architectures supporting state-of-the-art and 
next-generation Deep Learning (AI) and Computer Vision algorithms to 
enhance European-based medical software platforms. 

• Put HPC computing power at the service of biomedical applications with 
DL needs and, through an interdisciplinary approach, apply DL techniques 
on large and complex image biomedical datasets to support new and 
more efficient ways of diagnosis, monitoring and treatment of diseases.
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The context
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Torino team

UniTO: 3 departments, 4 research groups: Image 
processing, Parallel Programming, Anatomical 
pathology, Neuroscience radiology
Città della Salute e della Scienza: Radiology 2 
Molinette 

Deep Learning, High Performance 
Computing, Medical expertise

Use cases:

• colorectal polyps diagnosis

• estimation of brain perfusion 
maps

• detection of pulmonary nodules 
in CT chest scans

http://di.unito.it/eidoslab
http://alpha.di.unito.it/
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Histopathology Use Case 
Classification of polyps in colon 
biopsies:
• 6 classes identified in the 

experiments
• Difficult multi-resolution problem
• Pathologists in the loop for 

both label and ROI

C. A. Barbano et al., "Unitopatho, A Labeled Histopathological Dataset for Colorectal 
Polyps Classification and Adenoma Dysplasia Grading," 2021 IEEE International 
Conference on Image Processing (ICIP), 2021

https://ieeexplore.ieee.org/document/9506198
https://ieeexplore.ieee.org/document/9506198
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UNITOPATHO

UniToPatho, an annotated dataset of 9536 hematoxylin and eosin stained patches extracted 
from 292 whole-slide images: https://ieee-dataport.org/open-access/unitopatho

https://ieee-dataport.org/open-access/unitopatho
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Brain perfusion Use Case 
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Gava, Umberto A., Federico D'Agata, Enzo Tartaglione, Marco Grangetto, Francesca Bertolino, Ambra Santonocito, Edwin 
Bennink, and Mauro Bergui. "Neural Network-derived perfusion maps: a Model-free approach to computed tomography 
perfusion in patients with acute ischemic stroke." arXiv preprint

https://arxiv.org/abs/2101.05992
https://arxiv.org/abs/2101.05992
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UNITOBRAIN

Public dataset of Computed Tomography (CT) perfusion images (CTP). 
Includes 258 consecutive patients
Used in a submitted publication for the training and the testing of a Convolutional Neural 
Network (CNN, see for details: https://arxiv.org/abs/2101.05992, 
https://paperswithcode.com/paper/neural-network-derived-perfusion-maps-a-model, 
https://www.medrxiv.org/content/10.1101/2021.01.13.21249757v1). 
CTP retrospectively obtained from the hospital PACS of Città della Salute e della Scienza di 
Torino (Molinette). 
Dataset is retrievable at https://ieee-dataport.org/open-access/unitobrain 

https://arxiv.org/abs/2101.05992
https://paperswithcode.com/paper/neural-network-derived-perfusion-maps-a-model
https://paperswithcode.com/paper/neural-network-derived-perfusion-maps-a-model
https://www.medrxiv.org/content/10.1101/2021.01.13.21249757v1
https://www.medrxiv.org/content/10.1101/2021.01.13.21249757v1
https://ieee-dataport.org/open-access/unitobrain
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Tartaglione E, Barbano CA, Berzovini C, Calandri M, Grangetto M. Unveiling COVID-19 from 
CHEST X-Ray with Deep Learning: A Hurdles Race with Small Data. International Journal of 
Environmental Research and Public Health. 2020

Covid-19: CXR classification

https://www.mdpi.com/1660-4601/17/18/6933#cite
https://www.mdpi.com/1660-4601/17/18/6933#cite
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● Lung nodules are quite common incidental findings in CT (computed 
tomography) scans and can be defined as small focal lesions (ranging 
from 5 to 30 mm) that can be solitary or multiple.

● The goal of UC4 is to train AI systems to recognize lung nodules 
using chest CT scans, providing radiologists an efficient tool for daily 
activity.

Nodules segmentation
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Patients Labelled Slices

Training 361 18485
Validation 93 2310
Test 173 2316

Nodules segmentation
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Model presented in 2015 (pdf) for biomedical image segmentation (UNet-2D).

Nodules segmentation

https://arxiv.org/pdf/1505.04597.pdf
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Results on the test set.

Input size Dice Loss IoU

UNet-2D1 512x512 0.26 0.59

UNet-3D2 512x512x2
0

0.22 0.64

1Models trained on 2 GeForce RTX 2080 graphics cards.
2Models trained on 4 NVIDIA Tesla V100 graphics cards.

Nodules segmentation
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DEMO
Behind the scenes

Upload file to 
server

Server processes the image with 
already trained deep learning 

model

User chooses a 
CT scan

The output mask with lung nodules 
segmented is returned to the user
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Prof. Marco Grangetto

marco.grangetto@unito.it

Thank you!


