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Description

FIELD OF THE INVENTION

[0001] The invention relates to a device for visualizing
a 3D object, an X-ray imaging system for visualizing a
3D object, a method for visualizing a 3D object, and a
computer program element for controlling such device
and a computer readable medium having stored such
computer program element.

BACKGROUND OF THE INVENTION

[0002] WO 2005/078666 (A1) discloses a real time us-
er interaction with a deformable surface model and an
image processing system for segmenting an object of
interest in a three-dimensional image using deformable
surfaces.
[0003] EP 1 566 772 A2 discloses an X-ray computed
tomographic apparatus comprising a scanner to scan in
a three-dimensional region of a subject by X-rays, a stor-
ing unit to store projection data acquired by the scanning,
a reconstruction processing unit to generate volume data
which corresponds to a three-dimensional region, based
on the stored projection data, an MPR processing unit to
generate slice image data relating to three-direction slice
planes from the volume data, a displaying unit to display
the slice image data together with a graphic element rep-
resenting a reconstruction range, an operating unit to op-
erate the graphic element, and a reconstruction process-
ing unit to reconstruct tomographic image data which cor-
responds to the reconstruction range represented by the
graphic element, based on the stored projection data.
[0004] In interventional procedures, X-ray is used to
help the physician see what is happening inside a human
body. Objects on an X-ray image are projected using
inverse perspective. This means objects further away
from the X -ray detector appear bigger than objects closer
to the X -ray detector. 3D objects that a user can manip-
ulate, such as a cutting or a clipping plane, may also be
rendered using inverse perspective, such that they cor-
respond to the anatomy on the X-ray image. However,
manipulating these inverse perspective 3D objects may
feel counter-intuitive for a user. For instance, a clipping
plane in the inverse perspective rendered scene feels
malformed for a human viewer. The clipping plane looks
as if it’s not aligned with the actual cutting plane on the
anatomical structure. When a user tries to move the clip-
ping plane to the back it feels as if it’s moving to the front
and vice versa.

SUMMARY OF THE INVENTION

[0005] Hence, there may be a need for an improved
device for visualizing a 3D object, which allows an easier
manipulating of 3D objects.
[0006] The problem of the present invention is solved
by the subject-matters of the independent claims, where-

in further embodiments are incorporated in the depend-
ent claims. It should be noted that the aspects of the
invention described in the following apply also to the de-
vice for visualizing a 3D object, the X-ray imaging system
for visualizing a 3D object, the method for visualizing a
3D object, the computer program element, and the com-
puter readable medium.
[0007] According to the present invention, a device for
visualizing a 3D object is presented. The device for vis-
ualizing a 3D object comprises a processing unit. The
processing unit is configured to provide an image in a 2D
projection plane. The image may be an X-ray image e.
g. showing an anatomical structure projected using in-
verse perspective. Inverse projection is a projection,
wherein objects further away from a detector appear big-
ger than objects closer to the detector. This is in contrast
to normal human sight, where objects further away ap-
pear smaller than closer objects.
[0008] The processing unit according to the invention
is configured to project an initial 3D object from an initial
plane with an inverse projection transformation in the 2D
projection plane of the image to achieve an inverse 2D
object. As stated above, inverse projection transforma-
tion is a projection transformation, wherein objects further
away from a detector appear bigger than objects closer
to the detector. In other words, inverse projection trans-
formation is a projection transformation, wherein a van-
ishing point is at the other side of the 2D projection plane
than the initial object.
[0009] The processing unit according to the invention
is further configured to point-mirror the inverse 2D object
to achieve a mirrored non-inverse 2D object. The
processing unit is configured to project the mirrored non-
inverse 2D object back to the initial plane to provide a
corrected 3D object. The processing unit is configured
to project the corrected 3D object again to the 2D pro-
jection plane of the image to provide a final 3D object
appearing to be non-inversely projected.
[0010] As a result, a perspective projected 3D object
is achieved in an inverse perspective projected scene.
In other words, it is described to reverse the inverse pro-
jection of a 3D object to be manipulated (e.g. a clipping
plane) to a normal, non-inverse, perspective projection,
while e.g. an anatomical structure in the image is main-
tained inversely projected.
[0011] By reversing the inverse projection of the 3D
object to a normal, non-inverse, perspective projection
while the anatomical structure in the image remains in
inverse perspective, the user can easily manipulate the
3D object. The user can use and manipulate the 3D object
naturally and intuitively as if it is seen with the human eye.
[0012] The invention is applicable to X-ray imaging mo-
dalities because of the inverse perspective projection of
X-ray. As stated above, the image can therefore be an
X-ray image. However, the invention can also be applied
to any other imaging modality resulting in inverse per-
spective projected images.
[0013] As also stated above, the image may further
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comprise at least one inversely projected anatomical 3D
structure, which remains inversely projected while pro-
viding the final object appearing to be non-inversely pro-
jected.
[0014] The image further comprises above explained
initial 3D object. The initial 3D object can be understood
as invertible object. In an example, the initial 3D object
lies in the initial plane and has a shape symmetrical to
the initial 3D object’s geometrical centroid.
[0015] In an example, the initial 3D object is a cutting
plane, a clipping plane or the like. This plane may be a
plane that "cuts" one part of a 3D anatomical represen-
tation from another part of the 3D anatomical represen-
tation. The initial plane, in which the initial 3D object lies,
can therefore be also understood as cutting plane. The
clipping plane can be used e.g. in live screen where 3D
CT/MR/rotational X-ray anatomy is overlayed on top of
live X-ray images.
[0016] In an example, the device for visualizing a 3D
object comprises an interface unit configured for a display
and a manipulation of the initial 3D object. The interface
unit may be a display with manipulation control and meas-
urement tool. The cutting plane can be visualized in the
interface unit as e.g. a rectangular 3D shape. The rec-
tangle may indicate how and where a user can manipu-
late the cutting plane. The user can e.g. rotate or move
the plane by dragging it with a mouse.
[0017] In an example, the rectangle is rendered as if it
is perspective projected while the anatomical structure
in the image is maintained in inverse perspective. How-
ever, when the user moves the rectangle away from the
camera, the rectangle will appear bigger instead of small-
er. This can then be solved by scaling the rectangle such
that it grows when moving towards the camera. In the
example, the processing unit is therefore configured to
scale the final 3D object such that it enlarges when ap-
proaching a camera. The result can then be rendered
along with the rest of the image using inverse perspective
projection.
[0018] According to the present invention, also an X-
ray imaging system for visualizing a 3D object is present-
ed. The X-ray imaging system comprises an image ac-
quisition unit, a display unit, and a device for visualizing
a 3D object as described above. The image acquisition
unit is configured for acquiring an image to be provided
by above described processing unit of the device for vis-
ualizing a 3D object. The display unit is configured to
display a final 3D object provided by the above described
processing unit of the device for visualizing a 3D object.
[0019] According to the present invention, also a meth-
od for visualizing a 3D object is presented. It comprises
the following steps, not necessarily in this order:

- providing an image in a 2D projection plane. The
image may be an X-ray image e.g. showing an an-
atomical structure projected using inverse perspec-
tive;

- projecting an initial 3D object from an initial plane

with an inverse projection transformation to the 2D
projection plane of the image to achieve an inverse
2D object. The initial 3D object may be a clipping
plane. The inverse projection transformation is a pro-
jection, wherein a vanishing point is at the other side
of the 2D projection plane than the initial object. In
other words, the perspective lines are reversed;

- point-mirroring the inverse 2D object to achieve a
mirrored non-inverse 2D object;

- projecting the mirrored non-inverse 2D object back
to the initial plane to provide a corrected 3D object;

- projecting the corrected 3D object to the 2D projec-
tion plane of the image to provide a final 3D object
appearing to be non-inversely projected;

[0020] As a result, a perspective projected 3D object
is achieved in an inverse perspective projected scene.
In other words, it is described to reverse the inverse pro-
jection of a 3D object to be manipulated to normal, non-
inverse, perspective projection, while e.g. an anatomical
structure in the image is maintained in inversely project-
ed.
[0021] According to the present invention, also a com-
puter program element is presented, wherein the com-
puter program element comprises program code means
for causing a device for visualizing a 3D object as defined
in the independent device claim to carry out the steps of
the method for visualizing a 3D object when the computer
program is run on a computer controlling the device for
visualizing a 3D object.
[0022] It shall be understood that the device for visu-
alizing a 3D object, the X-ray imaging system for visual-
izing a 3D object, the method for visualizing a 3D object,
the computer program element, and the computer read-
able medium according to the independent claims have
similar and/or identical preferred embodiments, in par-
ticular, as defined in the dependent claims. These and
other aspects of the present invention will become ap-
parent from and be elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Exemplary embodiments of the invention will be
described in the following with reference to the accom-
panying drawings:

Fig 1 shows a schematic drawing of an example of
an embodiment of an X-ray imaging system 1 for
visualizing a 3D object according to the invention.
Figs. 2a to d show schematically and exemplarily an
embodiment of a visualization of a 3D object accord-
ing to the invention.
Figs. 3a to e show schematically and exemplarily an
embodiment of a visualization of a 3D object accord-
ing to the invention.
Fig. 4 shows basic steps of an example of a method
for visualizing a 3D object.
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DETAILED DESCRIPTION OF EMBODIMENTS

[0024] Fig. 1 shows schematically and exemplarily an
embodiment of an X-ray imaging system 1 for visualizing
a 3D object according to the invention. The X-ray imaging
system 1 comprises a device 10 for visualizing a 3D ob-
ject, an image acquisition unit 2, and a display unit 3.
[0025] The device 10 for visualizing a 3D object com-
prises a processing unit 11. The image acquisition unit
2 acquires an image to be provided by the processing
unit 11 of the device 10 for visualizing a 3D object. The
display unit 3 displays a final 3D object 28 (shown in Fig.
2) provided by the processing unit 11.
[0026] The device 10 for visualizing a 3D object further
comprises an interface unit 12 for a display and a ma-
nipulation of the initial 3D object 22 (shown in Fig. 2).
The interface unit 12 may be the above described display
unit 3 or a separate device.
[0027] The processing unit 11 of the device 10 for vis-
ualizing a 3D object provides an image in a 2D projection
plane 23 (shown in Fig. 2). The image is here an X-ray
image showing an inversely projected anatomical 3D
structure. Inverse projection is a projection, wherein ob-
jects further away from a detector appear bigger than
objects closer to the detector. This is in contrast to normal
human life, where objects further away appear smaller
than closer objects.
[0028] As shown in Fig. 2a, the processing unit 11
projects an initial 3D object 22 (here shown as 2D) in an
initial plane 27 with an inverse projection transformation
(shown by arrows) in a 2D projection plane 23 of the
image to achieve an inverse 2D object 24. The initial 3D
object 22 (shown in Fig. 2a as 2D) is a rectangular 3D
shape that may cut a 3D anatomical structure into two
parts. The rectangle may indicate how a user can ma-
nipulate the cutting plane. The initial 3D object 22 lies in
the initial plane 27 and has a shape symmetrical to the
initial 3D object’s geometrical centroid. As stated above,
inverse projection transformation is a projection transfor-
mation, wherein objects further away from a detector ap-
pear bigger than objects closer to the detector. In other
words, inverse projection transformation is a projection
transformation, wherein a vanishing point is at the other
side of the 2D projection plane 23 than the initial object 22.
[0029] As shown in Fig. 2b, the processing unit 11
point-mirrors (shown by an arrow) all points of the inverse
2D object 24 to achieve a mirrored non-inverse 2D object
25 that looks reversed. As shown in Fig. 2c, the process-
ing unit 11 then projects the mirrored non-inverse 2D
object 25 back to the initial plane 27 to provide a corrected
3D object 26. Then, the corrected 3D object 26 still aligns
with the initial plane 27, but is now deformed such that
projecting it back to the 2D projection plane 23 of the
image using the inverse perspective projection results in
a perspective projected final 3D object 28 appearing to
be non-inversely projected.
[0030] As a result, a perspective projected final 3D ob-
ject 28 is achieved in an inverse perspective projected

scene. By reversing the inverse projection of the 3D ob-
ject to normal, non-inverse, perspective projection while
the anatomical structure in the image remains in inverse
perspective, the user can easily manipulate the 3D object
as if it is seen with the human eye.
[0031] In Fig. 2c, the final 3D object or rectangle 28
(here shown in 2D) in is rendered as if it is perspective
projected while the anatomical structure in the image is
maintained in inverse perspective. However, when the
user moves the rectangle 28 away from the camera, the
rectangle 28 will appear bigger instead of smaller. As
shown in Fig. 2d, this can then be solved by scaling the
rectangle 28 such that it grows when moving towards the
user or a camera. The processing unit 11 therefore scales
the final 3D object 28 such that it enlarges when ap-
proaching a camera. The result can then be rendered
along with the rest of the image using inverse perspective
projection.
[0032] Fig. 3a shows the initial 3D object 22 in parallel
2D projection and inversely projected to achieve the in-
verse 2D plane 24 shown in Fig. 3b. The inverse 2D plane
is point-mirrored to achieve a point-mirrored non-inverse
2D plane 25, which makes the plane look perspective
projected as shown in Fig. 3c. The point-mirrored non-
inverse looking 2D plane 25 is then projected back to the
original 3D plane to provide the corrected 3D object 26
shown in Fig. 3d in parallel projection. As shown in Fig.
3e, the corrected object is then rendered using perspec-
tive projection resulting in an image with an inverse per-
spective projection for a cube and a perspective projec-
tion for the final 3D object 28.
[0033] Fig. 4 shows a schematic overview of steps of
a method for visualizing a 3D object. The method com-
prises the following steps:

- providing an image in a 2D projection plane 23;
- projecting an initial 3D object 22 from an initial plane

27 with an inverse projection transformation to the
2D projection plane 23 of the image to achieve an
inverse 2D object 24. The inverse projection trans-
formation is a projection, wherein a vanishing point
is at the other side of the 2D projection plane 23 than
the initial object;

- point-mirroring the inverse 2D object 24 to achieve
a mirrored non-inverse 2D object 25;

- projecting the mirrored non-inverse 2D object 25
back to the initial plane 27 to provide a corrected 3D
object 26;

- projecting the corrected 3D object 26 to the 2D pro-
jection plane 23 of the image to provide a final 3D
object 28 appearing to be non-inversely projected.

[0034] As a result, a perspective projected 3D object
is achieved in an inverse perspective projected scene.
In other words, it is described to reverse the inverse pro-
jection of a 3D object to be manipulated (e.g. a clipping
plane) to normal, non-inverse, perspective projection,
while e.g. an anatomical structure in the image is main-
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tained in inversely projected.
[0035] In another exemplary embodiment of the
present invention, a computer program or a computer
program element is provided that is characterized by be-
ing adapted to execute the method steps of the method
according to one of the preceding embodiments, on an
appropriate system.
[0036] The computer program element might therefore
be stored on a computer unit, which might also be part
of an embodiment of the present invention. This comput-
ing unit may be adapted to perform or induce a performing
of the steps of the method described above. Moreover,
it may be adapted to operate the components of the
above described apparatus. The computing unit can be
adapted to operate automatically and/or to execute the
orders of a user. A computer program may be loaded
into a working memory of a data processor. The data
processor may thus be equipped to carry out the method
of the invention.
[0037] This exemplary embodiment of the invention
covers both, a computer program that right from the be-
ginning uses the invention and a computer program that
by means of an up-date turns an existing program into a
program that uses the invention.
[0038] Further on, the computer program element
might be able to provide all necessary steps to fulfil the
procedure of an exemplary embodiment of the method
as described above.
[0039] According to a further exemplary embodiment
of the present invention, a computer readable medium,
such as a CD-ROM, is presented wherein the computer
readable medium has a computer program element
stored on it, which computer program element is de-
scribed by the preceding section.
[0040] A computer program may be stored and/or dis-
tributed on a suitable medium, such as an optical storage
medium or a solid state medium supplied together with
or as part of other hardware, but may also be distributed
in other forms, such as via the internet or other wired or
wireless telecommunication systems.
[0041] However, the computer program may also be
presented over a network like the World Wide Web and
can be downloaded into the working memory of a data
processor from such a network. According to a further
exemplary embodiment of the present invention, a me-
dium for making a computer program element available
for downloading is provided, which computer program
element is arranged to perform a method according to
one of the previously described embodiments of the in-
vention.
[0042] It has to be noted that embodiments of the in-
vention are described with reference to different subject
matters. In particular, some embodiments are described
with reference to method type claims whereas other em-
bodiments are described with reference to the device
type claims. However, all features can be combined pro-
viding synergetic effects that are more than the simple
summation of the features.

[0043] While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
illustrative or exemplary and not restrictive. In the claims,
the word "comprising" does not exclude other elements
or steps, and the indefinite article "a" or "an" does not
exclude a plurality. A single processor or other unit may
fulfil the functions of several items re-cited in the claims.
The mere fact that certain measures are re-cited in mu-
tually different dependent claims does not indicate that
a combination of these measures cannot be used to ad-
vantage. Any reference signs in the claims should not be
construed as limiting the scope.

Claims

1. A device (10) for visualizing a 3D object, comprising
a processing unit (11),
wherein the processing unit (11) is configured to pro-
vide an image in a 2D projection plane (23);
wherein the processing unit (11) is configured to
project an initial 3D object (22) lying in an initial plane
(27) with an inverse projection transformation in the
2D projection plane (23) of the image to achieve an
inverse 2D object (24); wherein the initial 3D object
(22) has a shape symmetrical to the initial 3D object’s
geometrical centroid, wherein the inverse projection
transformation is a projection transformation, and
wherein a vanishing point is at the other side of the
2D projection plane (23) than the initial object; char-
acterized in that
the processing unit (11) is configured to point-mirror
the inverse 2D object (24) to achieve a mirrored non-
inverse 2D object (25);
the processing unit (11) is configured to project the
mirrored non-inverse 2D object (25) back to the initial
plane (27) to provide a corrected 3D object (26), and
the processing unit (11) is configured to project the
corrected 3D object (26) to the 2D projection plane
(23) of the image to provide a final 3D object (28)
appearing to be non-inversely projected.

2. Device (10) according to claim 1, wherein the image
is an X-ray image.

3. Device (10) according to claim 1 or 2, wherein the
initial 3D object (22) is a cutting plane or a clipping
plane.

4. Device (10) according to one of the preceding claims,
wherein the image further comprises an inversely
projected anatomical 3D structure, which remains
inversely projected while providing the final object
appearing to be non-inversely projected.

5. Device (10) according to one of the preceding claims,
wherein the processing unit (11) is configured to
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scale the final 3D object (28) such that it enlarges
when approaching a camera.

6. Device (10) according to one of the preceding claims,
further comprising an interface unit (12) configured
for a manipulation of the initial 3D object (22).

7. An X-ray imaging system (1) for visualizing a 3D ob-
ject, comprising:

an image acquisition unit (2),
a device (10) for visualizing a 3D object accord-
ing to one of the proceeding claims, and
a display unit (3),
wherein the image acquisition unit (2) is config-
ured for acquiring an image to be provided by a
processing unit (11) of the device (10) for visu-
alizing a 3D object; and wherein the display unit
(3) is configured to display a final 3D object (28)
provided by the processing unit (11) of the de-
vice (10) for visualizing a 3D object.

8. A method for visualizing a 3D object, comprising the
following steps:

providing an image in a 2D projection plane (23);
projecting an initial 3D object (22) from an initial
plane (27) with an inverse projection transfor-
mation to the 2D projection plane (23) of the im-
age to achieve an inverse 2D object (24); where-
in the initial 3D object (22) has a shape symmet-
rical to the initial 3D object’s geometrical centro-
id, wherein the inverse projection transformation
is a projection, and wherein a vanishing point is
at the other side of the 2D projection plane (23)
than the initial object;

characterized by the further steps of:

point-mirroring the inverse 2D object (24) to
achieve a mirrored non-inverse 2D object (25);
projecting the mirrored non-inverse 2D object
(25) back to the initial plane (27) to provide a
corrected 3D object (26); and
projecting the corrected 3D object (26) to the 2D
projection plane (23) of the image to provide a
final 3D object (28) appearing to be non-inverse-
ly projected.

9. A computer program element for controlling a device
(10) or system according to one of the claims 1 to 7,
which, when being executed by a processing unit
(11), is adapted to perform the method steps of the
preceding claim.

10. A computer readable medium having stored the
computer program element of the preceding claim.

Patentansprüche

1. Vorrichtung (10) zum Betrachten eines 3D-Objekts,
umfassend eine Verarbeitungseinheit (11),
wobei die Verarbeitungseinheit (11) konfiguriert ist,
um ein Bild in einer 2D-Projektionsebene (23) be-
reitzustellen;
wobei die Verarbeitungseinheit (11) konfiguriert ist,
um ein anfängliches 3D-Objekt (22), das in einer an-
fänglichen Ebene (27) liegt, mit einer inversen Pro-
jektionstransformation in die 2D-Projektionsebene
(23) des Bilds zu projizieren, um ein inverses 2D-
Objekt (24) zu erreichen; wobei das anfängliche 3D-
Objekt (22) eine Form hat, die zu dem geometri-
schen Schwerpunkt des anfänglichen 3D-Objekts
symmetrisch ist, wobei die inverse Projektionstrans-
formation eine Projektionstransformation ist, und
wobei ein Fluchtpunkt auf der anderen Seite der 2D-
Projektionseben (23) als das anfängliche Objekt
liegt;
dadurch gekennzeichnet, dass
die Verarbeitungseinheit (11) konfiguriert ist, um das
inverse 2D-Objekt (24) einer Punktspiegelung zu un-
terziehen und dadurch ein gespiegeltes nicht-inver-
ses 2D-Objekt (25) zu erreichen;
die Verarbeitungseinheit (11) konfiguriert ist, um das
gespiegelte nichtinverse 2D-Objekt (25) zurück auf
die anfängliche Ebene (27) zu projizieren, um ein
korrigiertes 3D-Objekt (26) bereitzustellen, und
die Verarbeitungseinheit (11) konfiguriert ist, um das
korrigierte 3D-Objekt (26) auf die 2D-Projektionse-
bene (23) des Bilds zu projizieren, um ein endgülti-
ges 3D-Objekt (28) bereitzustellen, das als nicht-in-
vers projiziert erscheint.

2. Vorrichtung (10) nach Anspruch 1, wobei das Bild
ein Röntgenbild ist.

3. Vorrichtung (10) nach Anspruch 1 oder 2, wobei das
anfängliche 3D-Objekt (22) eine Schnittebene oder
eine Beschneidungsebene ist.

4. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, wobei das Bild ferner eine invers projizierte
anatomische 3D-Struktur umfasst, die invers proji-
zierte bleibt, während das endgültige Objekt nicht-
invers projiziert erscheinend bereitgestellt wird.

5. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, wobei die Verarbeitungseinheit (11) konfi-
guriert ist, um das endgültige 3D-Objekt (28) derartig
zu skalieren, dass es bei Annäherung einer Kamera
größer wird.

6. Vorrichtung (10) nach einem der vorstehenden An-
sprüche, ferner umfassend eine Schnittstellenein-
heit (12), die für eine Manipulation des anfänglichen
3D-Objekts (22) konfiguriert ist.
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7. Röntgenbildgebungssystem (1) zum Betrachten ei-
nes 3D-Objekts, umfassend:

eine Bilderfassungseinheit (2),
eine Vorrichtung (10) zum Betrachten eines 3D-
Objekts nach einem der vorstehenden Ansprü-
che, und
eine Anzeigeeinheit (3),
wobei die Bilderfassungseinheit (2) konfiguriert
ist, um ein durch eine Verarbeitungseinheit (11)
der Vorrichtung (10) zum Betrachten eines 3D-
Objekts bereitzustellendes Bild zu erfassen; und
wobei die Anzeigeeinheit (3) konfiguriert ist, um
ein endgültiges 3D-Objekt (28) anzuzeigen, das
durch die Verarbeitungseinheit (11) der Vorrich-
tung (10) zum Betrachten eines 3D-Objekts be-
reitgestellt wird.

8. Verfahren zum Betrachten eines 3D-Objekts, um-
fassend die folgenden Schritte:

Bereitstellen eines Bilds in einer 2D-Projektions-
ebene (23);
Projizieren eines anfänglichen 3D-Objekts (22)
aus einer anfänglichen Ebene (27) mit einer in-
versen Projektionstransformation in die 2D-Pro-
jektionsebene (23) des Bilds, um ein inverses
2D-Objekt (24) zu erreichen; wobei das anfäng-
liche 3D-Objekt (22) eine Form hat, die zu dem
geometrischen Schwerpunkt des anfänglichen
3D-Objekts symmetrisch ist, wobei die inverse
Projektionstransformation eine Projektion ist,
und wobei ein Fluchtpunkt auf der anderen Seite
der 2D-Projektionseben (23) als das anfängli-
che Objekt liegt;

gekennzeichnet durch die folgenden weiteren
Schritte:

Punktspiegeln des inversen 2D-Objekts (24),
um ein gespiegeltes nicht-inverses 2D-Objekt
(25) zu erreichen;
Projizieren des gespiegelten nicht-inversen 2D-
Objekts (25) zurück auf die anfängliche Ebene
(27), um ein korrigiertes 3D-Objekt (26) bereit-
zustellen; und
Projizieren des korrigierten 3D-Objekts (26) auf
die 2D-Projektionsebene (23) des Bilds, um ein
endgültiges 3D-Objekt (28) bereitzustellen, das
als nicht-invers projiziert erscheint.

9. Computerprogrammelement zum Steuern einer
Vorrichtung (10) oder eines Systems nach einem der
Ansprüche 1 bis 7, das, wenn es durch eine Verar-
beitungseinheit (11) ausgeführt wird, dafür ausge-
legt ist, die Verfahrensschritte des vorstehenden An-
spruchs durchzuführen.

10. Computerlesbares Medium, auf dem das Computer-
programmelement des vorstehenden Anspruchs ge-
speichert ist.

Revendications

1. Dispositif (10) permettant de visualiser un objet 3D,
comprenant une unité de traitement (11),
dans lequel l’unité de traitement (11) est configurée
pour fournir une image dans un plan de projection
2D (23) ;
dans lequel l’unité de traitement (11) est configurée
pour projeter un objet 3D initial (22) se trouvant dans
un plan initial (27) avec une transformation de pro-
jection inverse dans le plan de projection 2D (23) de
l’image pour obtenir un objet 2D inverse (24) ; dans
lequel l’objet 3D initial (22) a une forme symétrique
par rapport au centroïde géométrique de l’objet 3D
initial, dans lequel la transformation de projection in-
verse est une transformation de projection, et dans
lequel un point de fuite est de l’autre côté du plan de
projection 2D (23) par rapport à l’objet initial ; carac-
térisé en ce que
l’unité de traitement (11) est configurée pour créer
un miroir de points de l’objet 2D inverse (24) pour
obtenir un objet 2D non inverse en miroir (25) ;
l’unité de traitement (11) est configurée pour projeter
l’objet 2D non inverse en miroir (25) en retour vers
le plan initial (27) pour fournir un objet 3D corrigé
(26), et
l’unité de traitement (11) est configurée pour projeter
l’objet 3D corrigé (26) vers le plan de projection 2D
(23) de l’image pour fournir un objet 3D final (28)
semblant être projeté de manière non inverse.

2. Dispositif (10) selon la revendication 1, dans lequel
l’image est une image radiologique.

3. Dispositif (10) selon la revendication 1 ou 2, dans
lequel l’objet 3D initial (22) est un plan de coupe ou
un plan de découpe.

4. Dispositif (10) selon l’une des revendications précé-
dentes, dans lequel l’image comprend en outre une
structure 3D anatomique projetée de manière inver-
se, qui reste projetée de manière inverse tout en
fournissant l’objet final semblant être projeté de ma-
nière non inverse.

5. Dispositif (10) selon l’une des revendications précé-
dentes, dans lequel l’unité de traitement (11) est con-
figurée pour mettre à l’échelle l’objet 3D final (28) de
telle sorte qu’il s’agrandisse à l’approche d’un appa-
reil de prise de vues.

6. Dispositif (10) selon l’une des revendications précé-
dentes, comprenant en outre une unité d’interface
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(12) configurée pour une manipulation de l’objet 3D
initial (22).

7. Système d’imagerie radiologique (1) permettant de
visualiser un objet 3D, comprenant :

une unité d’acquisition d’image (2),
un dispositif (10) permettant de visualiser un ob-
jet 3D selon l’une des revendications précéden-
tes, et
une unité d’affichage (3),
dans lequel l’unité d’acquisition d’image (2) est
configurée pour acquérir une image devant être
fournie par une unité de traitement (11) du dis-
positif (10) permettant de visualiser un objet 3D ;
et dans lequel l’unité d’affichage (3) est configu-
rée pour afficher un objet 3D final (28) fourni par
l’unité de traitement (11) du dispositif (10) per-
mettant de visualiser un objet 3D.

8. Procédé permettant de visualiser un objet 3D, com-
prenant les étapes suivantes :

la fourniture d’une image dans un plan de pro-
jection 2D (23) ;
la projection d’un objet 3D initial (22) à partir d’un
plan initial (27) avec une transformation de pro-
jection inverse vers le plan de projection 2D (23)
de l’image pour obtenir un objet 2D inverse (24) ;
dans lequel l’objet 3D initial (22) a une forme
symétrique par rapport au centroïde géométri-
que de l’objet 3D initial, dans lequel la transfor-
mation de projection inverse est une projection,
et dans lequel un point de fuite est de l’autre
côté du plan de projection 2D (23) par rapport à
l’objet initial ;
caractérisé par les étapes supplémentaires
consistant à :

créer un miroir de points de l’objet 2D inver-
se (24) pour obtenir un objet 2D non inverse
en miroir (25) ;
projeter l’objet 2D non inverse en miroir (25)
en retour vers le plan initial (27) pour fournir
un objet 3D corrigé (26) ; et
projeter l’objet 3D corrigé (26) vers le plan
de projection 2D (23) de l’image pour fournir
un objet 3D final (28) semblant être projeté
de manière non inverse.

9. Élément de programme d’ordinateur permettant de
commander un dispositif (10) ou un système selon
l’une des revendications 1 à 7, qui, lorsqu’il est exé-
cuté par une unité de traitement (11), est adapté pour
mettre en oeuvre les étapes de procédé de la reven-
dication précédente.

10. Support lisible par ordinateur ayant stocké l’élément

de programme d’ordinateur de la revendication pré-
cédente.
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换，其中消失点位于2D投影平面（23）的另一侧而不是初始对象。处理
单元（11）被配置为对逆2D对象（24）进行点镜，以实现镜像的非逆2D
对象（25）。处理单元（11）被配置为将镜像的非逆2D对象（25）投影
回初始平面（27）以提供校正的3D对象（26）。处理单元（11）被配置
为将校正的3D对象（26）再次投影到图像的2D投影平面（23），以提供
看起来非反向投影的最终3D对象（28）。
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