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Fig. 1

(57) Abstract: A method for the didactic navigation of digital diagnostic images (I) is described, comprising the following steps:
definition of a first space (SI) in which the digital diagnostic images are displayed (I); definition of a second template space (ST) in
which a three-dimensional model (T) of the anatomical region is defined, construction of a digital atlas of human anatomy (A), starting
from the three-dimensional model (T) and assigning to each voxel of the model the belonging to a remarkable anatomical region (R1,
R2,.., RN), together with an appropriate didactic content (D1, D2,..., DN); transfer into the space of the original image (SI) of the
classification of the anatomical regions (IA) together with the references to the anatomical regions (R1, R2,.., RN) and the related
didactic contents (D1, D2.,..., DN), implementation of an interactive navigation in such a way that it is possible to show the region of
belonging (R1, R2,.., RN) together with an appropriate didactic content (D1, D2,..., DN).
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METHOD FOR THE DIDACTIC NAVIGATION OF DIAGNOSTIC

IMAGES

The present invention relates to a method for
the didactic visualization of diagnostic images.

The field of development of tools for the
visualization of diagnostic images 1s extremely
large and constantly growing. Despite this, the
tools and technologies available are aimed at
professional use by specialists who have adequate
knowledge of human anatomy and the signal of
tomography techniques, such as computed tomography
or magnetic resonance. At the state of the art,
there are no diagnostic image viewers that are
intended for use by non-experts. This implies that
the patients, who are ultimately the people most
concerned, as these diagnostic images concern their
health, are in fact excluded from the possibility
of understanding directly, that 1is, without the
intermediation of the healthcare professional where
they are being treated, what is their state of

health.
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In this case it is necessary to devise
technologies to automatically identify the
anatomical sector in question and ©provide a
description derived from a specially defined
dictionary.

The 1limit of the state of the art consists
mainly in the fact that there are no solutions that
allow the didactic navigation of the images, a
feature that necessarily involves the preparation
of an atlas and a dictionary.

Object of the present invention is solving the
problem of identifying, within the diagnostic
images, the anatomical region concerned, framed for
example by the mouse pointer, and show the user the
name of the identified region and its description.

The above and other objects, as will be
explained in the following, are achieved with a
method, according to <claim 1, for the didactic
navigation of digital diagnostic images, in which
said diagnostic images refer to an anatomical
region.

This method is characterized by the following
phases:

— definition of a first space in which said

digital diagnostic images are displayed;
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- definition of a second template space in
which a three-dimensional model of said anatomical
region is defined;

- construction of a digital atlas of human
anatomy, starting from said three-dimensional model
and assigning to each voxel of the model the
belonging to a significant anatomical region,
together with an appropriate didactic content;

- determination of a spatial transformation
for the transfer into space of the original image
of the classification of the anatomical regions
together with the references to the anatomical
regions and the related didactic contents;

— implementation of an interactive navigation
in such a way that it is possible to show the
region of belonging together with an appropriate
didactic content.

Preferred embodiments and non-trivial variants
of the present invention form the subject of the
dependent claims.

The invention offers the ©possibility of
introducing the concept of atlas to exploit co-
registration algorithms to identify the regions
within the image.

It is understood that all the attached claims

PCT/IT2021/050109
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form an integral part of the present description.

The method according to the invention can be
advantageously used for the development of a device
and related software able to identify, within the
diagnostic images, the anatomical region concerned
and show the user the name of the identified region
and the relative description.

This anatomical region can be selected by the
user, for example, using the mouse pointer or a
touch screen. At the same time, the wuser himself
will be able to navigate within the program,
receiving didactic information on the region
itself, being able to access specific information
on the anatomy and pathologies of that region.

It 1is immediately obvious that innumerable
variations and modifications (for example relating
to procedures, with equivalent functionality) can
be made to what i1s described without departing from
the scope of the invention, as appears from the
attached claims.

The present invention will be better described
by some preferred embodiments, provided by way of
non-limiting example, with reference to FIG. 1
attached, which shows a diagram of the procedure

for defining the regions and contents 1in the
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diagnostic image being navigated.

The method according to the invention aims to
solve the problem of navigation and interpretation
of the content of the diagnostic images by subjects
who do not have adequate knowledge of anatomy and
radiology.

According to a preferred embodiment, the
method envisages taking into consideration an
anatomical region (for example the brain) and a
diagnostic modality (for example magnetic resonance
imaging - MRI). Digital diagnostic images (I) are
formed of said anatomical region. In a suitable
space (template space) a three-dimensional Dbrain
resonance model (T) of said anatomical region 1is
defined, on which a digital atlas of human anatomy
(A) is built, assigning to each voxel of the model
the belonging to an anatomical region notable (for
example, hippocampus). For each region a name and a
description are defined with appropriate
bibliographic references.

FIG. 1 shows a first space (SI), in which the
original diagnostic image (I) is displayed, and a
second template space (ST) in which said three-—
dimensional model (T) is defined.

Once said template space (ST) has Dbeen

PCT/IT2021/050109
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properly defined, it 1is possible to estimate a

deformable transformation (Td) from the original

image space (SI) to the template space (ST),

applying deformable or non-linear co-registration
5 technigques to the image original (I).

Said first deformable transformation (Td) is
obtained by means of first image processing means
such as deformable co—-registration algorithms
which, with appropriate parameters, allow to detect

10 an optimal transformation that brings the image in
question on a template space, allowing a
correspondence voxel to voxel Dbetween the two
images.

In the template space ST, a digital atlas of

15 human anatomy (A) is defined, providing an
association between sets of voxels and anatomical
region (Ri) and, for each anatomical region, an
appropriate caption (Di).

By applying an inverse transformation (Td-1)

20 to the digital atlas (A), it is possible to report
in the space of the original image (SI) the
classification of the regions (IA) of which it is
composed, together with the related didactic
contents.

25 Said second inverse transformation (Td-1) is
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previous phase.

This procedure enables the ©possibility of
implementing an interactive navigation of the
images in which, when a pointer stops or selects a
certain point, it is possible to show the
anatomical region of Dbelonging (R1, R2, .., RN)
together to an appropriate didactic content (D1,
D2, ..., DN) (for example, Dbrowsing the brain
resonance images and focusing on a point, the
procedure allows to identify the belonging of that
point to the "hippocampus™ region showing
encyclopedic information on the hippocampal
structure, its function and, possibly, appropriate
links for further study).

Said interactive navigation of the images 1is
obtained through third means of displaying the
images, integrating the conventional display

procedures.
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CLAIMS

1. Method for the didactic navigation of digital

diagnostic images (I), in which said diagnostic

images (I) refer to an anatomical region,
5 characterized in that it comprises the following

phases:

— definition of a first space (SI) in which said

digital diagnostic images (I) are displayed;

— definition of a second template space (ST) in
10 which a three-dimensional model (T) of said

anatomical region is defined;

— construction of a digital atlas of human anatomy

(A), starting from said three-dimensional model (T)

and assigning to each voxel of the model the
15 belonging to a remarkable anatomical region (R1,

R2, .., RN), together with an appropriate didactic

content (D1, D2,.., DN);

- transfer into the space of the original image

(SI) of the classification of the anatomical
200 regions (IA) together with the references to the

anatomical regions (R1l, R2, .., RN) and the related

didactic contents (D1, D2, ..., DN);

— implementation of an interactive navigation in

such a way that it is possible to show the region

25 of belonging (R1, R2, .., RN) together with an
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appropriate didactic content (D1, D2,.., DN).

2. Method for the didactic navigation of diagnostic
images according to claim 1, characterized in that
said three-dimensional model (T) of said anatomical
region is obtained by means of a first deformable
transformation (Td), starting from said digital
diagnostic images (I).

3. Method for the didactic navigation of diagnostic
images according to claim 2, characterized in that
said first deformable transformation (Td) is
carried out by means of deformable or non-linear
co—-registration techniques of the original
diagnostic image (I).

4. Method for the didactic navigation of diagnostic
images according to claim 1, characterized in that
said transfer in the space of the original image
(SI) of the classification of the regions (IA) 1is
carried out by means of a second inverse
transformation (Td-1) of the digital atlas (A).

5. Method for the didactic navigation of diagnostic
images according to claim 1, characterized in that
said first deformable transformation (Td) is
obtained by means of first image processing means,
in particular co-registration algorithms which

allow to identify a transformation spatial voxel-

PCT/IT2021/050109
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to-voxel
6. Method for the didactic navigation of diagnostic
images according to claim 1, characterized in that
said second inverse transformation (Td-1) is
5 obtained through the geometric inversion of the
transformation matrix (Td) identified in the
previous step.
7. Method for the didactic navigation of diagnostic
images according to claim 1, characterized in that
10 said interactive navigation of the images 1is
obtained by means of third image display means on
which the interaction functionality for the

didactic display is integrated.
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