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The Contrast Source Inversion 
(CSI) method is a non linear 

iterative algorithm for 
quantitative reconstructions

BASIC CONCEPT

Considerable dielectric contrast between
stroke region and healthy brain tissues at
microwave frequencies

ML is used to detect the 
presence and the tipology of 
the stroke and the affected 

head region

• stroke/no stroke
• ischemic/hemo.
• 4 head regions

9 CLASSES

BRAIN STROKE

It is one of the most common cardiovascular 
diseases. There are two types of stroke: 
ISCHEMIC and HEMORRAGIC

THERAPY

• Tipology of the stroke
• Intervention TIME

Novel discretization of the 
CSI method that simplifies

the algorithm implementation 
and, at the same time, 

improve the accuracy of the 
discretized quantities.

An alternative method, based 
on the Born approximation and 

the linearization of the 
scattering operator, which 

minimizes the time to 
generate a large data set 

needed to train the machine 
learning algorithms.

Comparison between the 
original and the proposed 

discretization, starting from 
simple geometry to more 

complex ones. 

These tests reveal the better 
resolution of variables 

with the new discretization.

Generation of a dataset 
composed by 10000 samples 
through a linearized integral 

operator and tests with 3 
different ML algorithms:

• Generation of more head models  
for the training set phase

• Testing with experimental data

• Optimization of the 3D code

• Tests with experimental data

13 hours << 3.5 years              
with full–wave simulations!
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