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Artificial Intelligence in medicine
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Medical imaging modalities

Computer Vision algorithms have important applications in
medical imaging

Nuclear Medicine Ultrasound imaging

Magnetic resonance X-ray imaging
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Development of (X-ray) medical imaging

German physics
professor Conrad

Roengten

Hand of Anna
Bertha Ludwig

(1895)
Today

Understanding of
human body

Computer technology/networking (images sharing among sites)

Massive amounts of information about patients

Technology advancements, equipment and digital images
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AI in medical imaging
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CNN in medical imaging

Computed Aided Diagnosis (CAD): uses a computer
program to detect features likely to be of clinical significance
in images.
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Radiomic analysis

Radiomics uses descriptors aiming to find associations
between qualitative and quantitative informations extracted
from clinical images and clinical data

Radiomic features exhibit different levels of complexity and
express properties of: lesion shape, voxel intensity histogram,
intensity spatial arrangement (texture)
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Radiomic examples: pneumonia detection
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Why radiomics?

The goal is to find biomarkers for specific treatment /
pathology (e.g. features indicators of tumor aggressiveness)

Big limitation: standardization of radiomic features across
hospitals, protocols, acquisition settings, image processing...
Still not overcomed!

Radiomics was used as a pre-processing step for ML
algorithms → Current ML algorithms are powerfull enough to
learn directly from images
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CNN in medical imaging

CNNs are the preferred neural networks in image processing
because of their ability to maintain spatial information
(segmentation, localization etc.)

Feature extractions: identifying textures (edges, pixel
intensity spatial distributions, spatial periodicity)

↓
Example: detecting
edges with the Sobel

filter
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AI in medical imaging: applications

Denoise
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CNN in Computed Tomography
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Application: Image Quality enhancement in CT

Quality enhancement is particulary important in Computed
Tomography (and in general x-ray applications) because there
is a compromise between radiation dose and noise.

Increase interest in algorithms for image quality evaluation
and enhancement
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Research line: Dual Energy Computed Tomography
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Last frontier: Virtual Patients

Virtual datasets represent a powerfull method to generate
synthetic realistic data to optimize deep leagning algorithms
for medical imaging
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Last frontier: Multimodal analysis

Multimodal analysis are the future challenge of DL in medicine
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