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Description

FIELD OF THE INVENTION

[0001] The present invention relates to visualizing in-
formation of an object, in particular to a method for vis-
ualizing information of an object of interest, a device for
visualizing, a medical imaging system for visualizing as
well as to a computer program element and a computer
readable medium.

BACKGROUND OF THE INVENTION

[0002] To visualize information about a situation of an
object, for example a patient, it is known to overlay two-
dimensional live images to preoperative images. The pr-
eoperative image data contains information, for example,
about the vascular structure, whereas the 2D live image
provides information about the current situation. For ex-
ample, in document WO 2008/107814 A1, a method is
described to provide a user with such information. How-
ever, the information thus presented only provides limited
information, for example for cardiovascular interventional
guidance. However, with the development of new exam-
ination and treatment procedures, for example for inter-
ventional cardiovascular procedures, specifically, for
complex procedures such as ablations and device im-
plantations in cardiac electrophysiology, the demand for
provided information increases constantly.

SUMMARY OF THE INVENTION

[0003] Thus, there may be a need to provide spatial
information and in addition situation specific data to the
user while ensuring an increased perceptibility.
[0004] In the present invention, this is solved by the
subject-matter of the independent claims, wherein further
embodiments are incorporated in the dependent claims.
[0005] It should be noted that the following described
aspects of the invention apply also for the device for vis-
ualizing information of an object of interest, the medical
imaging system for visualizing information of an object
of interest, the computer program element, and the com-
puter readable medium.
[0006] It can be seen as a gist of the invention to pro-
vide both spatial information and functional information.
Both types of information are provided in one image in
form of the navigation guidance. To allow for a quick un-
derstanding that does not require complex imagination
on the side of the user, a simplified surface representation
is chosen wherein the functional parameter surface is
visualized, and the marker provides the spatial informa-
tion about the current situation.
[0007] These and other aspects of the present inven-
tion will become apparent from and elucidated with ref-
erence to exemplary embodiments described hereinaf-
ter.
[0008] Document WO2006103644 A1 discloses a

method for visualizing information of an object of interest,
the method comprising the steps of: a) providing pre-
navigation data of a region of interest of an object; where-
in the pre-navigation data comprises spatial geometrical
data; b) acquiring live image data of the region of interest;
c) detecting an instrument in the live image data; d) de-
termining spatial relation of the pre-navigation data and
the live image data; e) determining the position of the
detected instrument in the spatial geometrical data,
which determining is based on the spatial relation.
[0009] Document US2009118609 A1 discloses a
method for visualizing information of an object of interest,
the method comprising the steps of: a) providing pre-
navigation data of a region of interest of an object; where-
in the pre-navigation data comprises spatial geometrical
data; b) acquiring live image data of the region of interest;
c) detecting an invasive instrument in the live image data;
d) determining spatial relation of the pre-navigation data
and the live image data; and discloses a functional pa-
rameter surface displayed in correspondence to the spa-
tial geometrical data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Exemplary embodiments of the invention will be
described in the following with reference to the following
drawings:

Fig. 1 illustrates a medical imaging system with a
device according to an exemplary embodiment of
the invention.
Fig. 2 schematically illustrates the basic steps of an
exemplary embodiment of the invention.
Figs. 3 to 8 show method steps of further exemplary
embodiments.
Fig. 9 schematically describes a further exemplary
embodiment of the invention.
Figs. 10 to 20 show exemplary embodiments of nav-
igation guidance provided to the user according to
the invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBOD-
IMENTS

[0011] Fig. 1 schematically shows a medical image
system 10, for the use in cardiovascular laboratory, for
example. The medical image system 10 for visualizing
information of an object of interest comprises image ac-
quisition means 12. For example, the image acquisition
means 12 are X-ray image acquisition means provided
with a source of X-ray radiation 14 to generate X-ray ra-
diation, indicated by an X-ray beam 16. Further an X-ray
image detection module 18 is located opposite the source
of X-ray radiation 14 such that, for example, during a
radiation procedure, an object, for example a patient 20,
can be located between the source of X-ray radiation 14
and the detection module 18. Further a table 22 is pro-
vided to receive the object to be examined, i.e. a patient
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20.
[0012] According to another exemplary embodiment,
although not shown, the medical image system 10 com-
prises image acquisition means 12 in form of ultrasound
image acquisition means. Of course, in case of ultra-
sound image acquisition means, the source of X-ray ra-
diation, the X-ray beam 16, as well as the image detection
module 18 are replaced by an ultrasound transducer
emitting ultrasound waves into the object, for example
the patient, and receiving reflected ultrasound waves.
[0013] According to a further exemplary embodiment,
the image acquisition means 12 acquire spatial geomet-
rical data by MR (Magnetic Resonance Imaging MRI) or
NMRI (Nuclear Magnetic Resonance Imaging). Of
course, other nuclear imaging such as SPECT (Single
Photon Emission Computed Tomography) or PET (Pos-
itron Emission Tomography) is also provided in exem-
plary embodiments (not shown).
[0014] Further, the medical image system 10 of Fig. 1
comprises a device 24 for visualizing information of an
object. The device 24 comprises a processing unit 26,
an interface unit 28, and a display 30.
[0015] The interface unit 28 is adapted to provide pre-
navigation data of a region of interest of an object, where-
in the pre-navigation data comprises spatial geometrical
data and a functional parameter surface in correspond-
ence to the spatial geometrical data. The interface unit
28 is further adapted to provide live image data of the
region of interest.
[0016] The processing unit 26 is adapted to detect an
element in the live image data. The processing unit 26
is also adapted to determine spatial relation of the pre-
navigation data and the live image data. The processing
unit 26 is also adapted to determine the position of the
detected element in the spatial geometrical data, which
determining is based on the spatial relation, and to com-
pute a predetermined related point of location on the func-
tional parameter surface. The processing unit 26 is still
further adapted to generate a combination of a simplified
surface representation of the region of interest, which
simplified surface representation is based on a visuali-
zation of the functional parameter surface, and a marker
indicating the computed predetermined related point of
location.
[0017] The display 30 is adapted to display the com-
bination as navigation guidance.
[0018] Further, the acquisition means 12 are adapted
to acquire the live image data.
[0019] The acquired live image data is then provided
to the interface unit 28 which is indicated by the first con-
necting line 32. The interface unit 28 then provides the
live image data to the processing unit which is indicated
by a second connecting line 34. The generated combi-
nation is provided by the processing unit 26 to a display
30 which is indicated by a third connecting line 36. Of
course, the data connections of the above mentioned
units and means can also be realized with a wireless
connection.

[0020] It is noted that the example shown is a so-called
CT-image acquisition device. Of course, the invention
also relates to other types of X-ray image acquisition
means, such as a C-arm X-ray image acquisition device
with a C-arm instead of a circular gentry, as shown in
Fig. 1.
[0021] The procedure according to the invention is de-
scribed in more detail below with reference to Fig. 2.
[0022] First, in a providing step 112, pre-navigation
providing data 114 of a region of interest of an object 22
is provided. The pre-navigation data 114 comprises spa-
tial geometrical data 116 and a functional parameter sur-
face 118 in correspondence to the spatial geometrical
data 116, wherein the term "correspondence" relates to
spatial correspondence.
[0023] Further, in an acquisition step 120, live image
data 122 of the region of interest is acquired.
[0024] In a detection step 124, an element 126 in the
live image is detected.
[0025] Further, in a determination step 128, spatial re-
lation 130 of the pre-navigation data 114 and the live
image data 122 is determined.
[0026] In another step, a sub-step determination step
132 is provided in which the position 134 of the detected
element in the spatial geometrical data is determined,
which determination is based on the spatial relation 130.
Further, in a computational sub-step 136, a predeter-
mined related point of location 138 on the functional pa-
rameter surface 118 is computed.
[0027] Then, in a generating step 140, a combination
142 of a simplified surface representation 144 of the re-
gion of interest is generated, wherein the simplified sur-
face representation 144 is based on a visualization of the
functional parameter surface 118. Further, in the gener-
ating step 140, a marker 146 is generated indicating the
computed predetermined related point of location 138.
[0028] In a display step 148, the combination is dis-
played as navigation guidance 150.
[0029] It is noted that the steps described above in Fig.
2 are only shown in an exemplary order of the steps. Of
course, other orders of the steps are also possible. For
example, step d) is performed before step c). Still further,
the acquisition steps a) and b) provide image data that
are already registered to one another. In such case, fur-
ther determination of the spatial relation as in step d) is
not necessary anymore.
[0030] According to a further aspect, the steps can be
repeated continuously with a predetermined time rate.
[0031] As mentioned above, the spatial geometrical
data can be acquired by Computed Tomography.
[0032] According to another aspect, the spatial geo-
metrical data is acquired by Ultrasound.
[0033] According to a further aspect, the spatial geo-
metrical data 116 is acquired by Magnetic Resonance
Imaging or Nuclear Magnetic Resonance Imaging. The
spatial geometrical data can also be acquired by Nuclear
Imaging such as Single Photon Emission Computed To-
mography or Positron Emission Tomography.
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[0034] According to a further aspect, the spatial geo-
metrical data 116 comprises three-dimensional, i.e. vol-
ume information about the region of interest.
[0035] According to a further aspect, the spatial geo-
metrical data also comprises temporal information. In
other words, as the spatial geometrical data, 3D+t image
data or 4D image data is provided.
[0036] According to an aspect of the invention, the
functional parameter surface comprises a bull’s-eye view
which is illustrated and described below.
[0037] According to a further aspect, the functional pa-
rameter surface comprises a three-dimensional mesh
view.
[0038] According to a further aspect, the functional pa-
rameters refer to anatomy locations of the object, i.e. the
patient.
[0039] According to a further aspect, the functional pa-
rameter surface is in a known spatial relation to the spatial
geometrical data.
[0040] For example, for registering the spatial geomet-
rical data and the functional parameter surface, the same
imaging modality is used for acquiring the spatial geo-
metrical data and the functional parameter surface.
[0041] According to another aspect of the invention,
different imaging modalities are used for acquiring the
spatial geometrical data and the functional parameter
surface.
[0042] It is noted that in the context of describing the
present invention, the providing step 112 is also referred
to as step a), the acquisition step 120 as step b), the
detection step 124 as step c), the determination step 128
as step d), the determination step 132 as step e), the
generating step 140 as step f), and the displaying step
148 as step g).
[0043] According to a further aspect of the invention,
the object of interest comprises a tubular structure, for
example a vascular structure. For example, an active ar-
ea of research is advanced guidance methods or inter-
ventional cardiovascular procedures. Specifically, for
complex procedures such as ablations and device im-
plantations in cardiac electrophysiology (EP), according
to the invention, the pre-procedural imaging information
can be registered and overlaid to the interventional X-ray
images.
[0044] According to an aspect of the invention, the lo-
cation of an element, for example a catheter, guide wire
or lead is visualized in relation to the target zones for
ablation or pacer lead deployment.
[0045] According to a further aspect, the functional pa-
rameter surface 118 and the spatial geometrical data 116
of the providing step 112 are each registered to the live
image data 122 of the acquisition step 120, which is in-
dicated by a first arrow 152 and a second arrow 154. The
step of registering the two types of data is further indi-
cated by a box overlaid to the first and second arrow 152,
154, which box is illustrated with a dashed line, indicated
with reference numeral 156.
[0046] According to an aspect of the invention, for car-

diac examination, the functional parameters of the func-
tional parameter surface 118 comprise, for example, at
least one of the groups or a combination thereof, com-
prising scar location and burden, mechanical function,
electrical activation, perfusion/viability or others. The
functional parameters can also comprise any combina-
tion of parameters calculated there from.
[0047] Whereas the element 126 is detected in the live
image data 122, according to a further aspect, the ele-
ment can also be visible in the spatial geometrical data
116.
[0048] With respect to step b), according to an aspect
of the invention, the live image data 122 comprises 2D
image data, for example 2D fluoroscopy images.
[0049] According to a further aspect, the live image
data 122 also comprises spatial geometrical data.
[0050] With respect to step c), the detection 124 com-
prises tracking the element in a sequence of live images
acquired in step b).
[0051] According to an aspect of the invention, the el-
ement is constrained to move inside a sub-volume of the
region of interest, for example inside a tubular structure,
such as a vessel tree. This provides the advantage, that
in case such a sub-volume is provided in the acquired
live image data, for example by image analysis, the ele-
ment can be located only inside such a volume as a ves-
sel tree, for example, which leads to an improvement of
the detection of the element.
[0052] With respect to step d), the determination 128
may comprise projective mapping 158 of the element in
the live image data into the spatial geometrical data,
which is indicated by a mapping box shown in a dotted
line and an arrow 160 from step b) to step a), i.e. from
the acquisition box 120 to the providing box 112.
[0053] According to a further aspect, step d) comprises
registering the spatial geometrical data 116 and the live
image data 122.
[0054] According to a further aspect, step d) comprises
a 2D-3D registration based on at least three marker
points that are determined in the live image data and that
are determined in the spatial geometrical data (not
shown).
[0055] According to a further aspect, step d) comprises
a registration based on image intensity.
[0056] According to a further aspect, step d) of deter-
mining the spatial relation 130 comprises localizing the
element.
[0057] For example, the spatial relation 130 is based
on registering the element.
[0058] According to a further aspect, the spatial rela-
tion 130 is based upon registering landmarks.
[0059] For example, the spatial relation can also be
achieved by using the same imaging modality for acquir-
ing the spatial geometrical data 116 and the live image
data 122.
[0060] According to a further aspect, step d) comprises
correcting for misalignment, for example breathing or car-
diac motion compensation.
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[0061] According to a further aspect, in case that the
spatial geometrical data 116 also comprises temporal
information, for the determination of the spatial relation,
a temporal spatial relation is determined, although not
further shown.
[0062] With respect to step e), according to a further
aspect, the predetermined relation can be preset by the
user.
[0063] According to a further aspect, the predeter-
mined relation comprises at least one parameter.
[0064] According to an exemplary embodiment of the
invention, the predetermined related point of location is
the closest point.
[0065] According to a further exemplary embodiment,
shown in Fig. 5, the detection of the element in step c)
comprises determining 162 the 2D position 164 of the
element in the live image data and for determining the
position in step e), the detected 2D position is mapped
166 to the spatial geometrical data 116 by a direct pro-
jection line 168.
[0066] According to a further aspect, for determining
the position, spatial parameters are provided by acquisi-
tion means. For example, the spatial parameters are pro-
vided by electromagnetic localization or with one or two
2D images with different viewing planes.
[0067] According to a further aspect, step e) comprises
correcting for misalignment, for example breathing or car-
diac motion compensation.
[0068] According to a further exemplary embodiment,
shown in Fig. 6, step e) comprises a back projection 170
of the tracked location through the spatial geometrical
data, to estimate spatial position 172 of the element.
[0069] According to an exemplary aspect, this can be
performed in a loop-like manner, indicated by two arrows
174a and 174b entering and leaving the back projection
box 170.
[0070] According to an exemplary embodiment of the
invention, in case that the back projection does not inter-
sect with the anatomy according to the spatial geomet-
rical data 116, the closest or statistically most likely point
in the anatomy is used (not shown).
[0071] According to a further exemplary embodiment,
the simplified surface representation is an unfolded map
image (examples for an unfolded map image are de-
scribed further below).
[0072] According to a further aspect, the visualizing of
functional parameters is also referred to as functional
image data.
[0073] According to a further aspect, for generating the
combination, a 3D image representation of the spatial
geometrical data 116 and the determined 3D position are
mapped forward into a flat representation (see below).
[0074] According to a further aspect, the representa-
tion comprises a 2D map with colour coded information
as further dimension besides the two geometrical dimen-
sions.
[0075] According to a further exemplary embodiment
of the invention, a projection axis from the detected ele-

ment in the spatial geometrical data to the computed re-
lated point of location on the functional parameter surface
is provided. Further, the simplified surface representation
is a 3D image and the 3D image is aligned with the pro-
jection axis.
[0076] According to a further aspect, step f) comprises
computing a marker position in the unfolded representa-
tion based on the determined position of step e).
[0077] According to a further aspect, the surface rep-
resentation is also referred to as parametric surface.
[0078] According to a further aspect, the unfolded 2D
map encodes the information of the functional parameter
surface 118, for example a functional mesh.
[0079] According to a further aspect, step f) comprises
generating a segmented mesh.
[0080] According to a further exemplary embodiment
of the invention, the unfolded map, as indicated above,
is a bull’s eye view (see further below for an example of
such a bull’s eye view).
[0081] According to a further aspect, the simplified sur-
face representation comprises a 2D surface map, for ex-
ample of the left atrium in case of cardiovascular inter-
ventions.
[0082] According to a further exemplary embodiment
of the invention, step f) comprises combining navigation
anatomy with the simplified surface representation 144.
For example, as shown in Fig. 7, step f) comprises com-
bining live image data 122 provided in step b) as the
navigation anatomy. In Fig. 7, this is indicated by an arrow
176 from the acquisition box 120 to the generating box
140. For example, the navigation anatomy comprises the
live image data in form of a fluoroscopic 2D image.
[0083] According to a further exemplary embodiment,
the navigation anatomy comprises a projection 178 of
the vascular structure.
[0084] According to an aspect, shown in Fig. 8, the
projection 178 is derived by segmenting or modelling 180
the spatial geometrical data 116 provided in step e) which
is indicated by an arrow 181 from the box of the providing
step 112 to the segmenting or modelling step 180. The
projection 178 thus created, or computed respectively,
is then entered to the generating box 140 which is indi-
cated by an arrow 182 entering the box of step f).
[0085] According to an exemplary embodiment of the
invention, the navigation guidance 150 is a 2D represen-
tation comprising functional parameter surface informa-
tion and 3D positioning information of the element in re-
lation to the region of interest. For an example of the 2D
representation, see below.
[0086] According to an aspect of the invention, the nav-
igation guidance also provides temporal information in
case the pre-navigation data comprises 3D+t image data.
[0087] In the following, an exemplary embodiment of
the invention is described with reference to Fig. 9. In the
left part of the image, pre-navigation data 214 of a region
of interest of an object is provided. The pre-navigation
data comprises spatial geometrical data 216, or in other
words, the pre-navigation data 214 comprises three-di-
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mensional image data of the region of interest. For ex-
ample, geometrical data 216 shown in Fig. 9 provides
three-dimensional anatomic information, for example in
a cardiovascular intervention. The pre-navigation data
214 also comprises a functional parameter surface 218
in correspondence to the spatial geometrical data 216.
As an exemplary embodiment, shown in Fig. 9, the func-
tional parameter surface 218 comprises a functional
mesh. As can be seen, the functional mesh follows the
contour, i.e. the three-dimensional form of the anatomy,
and provides additional information about functional pa-
rameters, as mentioned above. These functional param-
eters are provided, for example, by a colour coding. For
example, the target area is shown in green, whereas the
other surfaces are shown in a red colour. Of course, this
can also be achieved by different patterns.
[0088] In the right part of Fig. 9, a perspective or slightly
distorted live image data 222 of the region of interest is
provided, for example in form of a 2D fluoroscopy X-ray
image. In the fluoroscopy image 222, an element 226 is
visible and can thus be detected. For example, the ele-
ment 226 is a guide wire with a guide wire or lead tip 227,
indicated by a red point, for example. As indicated by a
coded line 225, the element 226 has already been de-
tected in Fig. 9.
[0089] Further, the spatial relation of the pre-naviga-
tion data 214 and the live image data 222 is also already
determined. The tip 227 is then taken as a position 224
of the element 226 such that the position 224 of the de-
tected element can be determined in the spatial geomet-
rical data 216. Since the spatial relation of the two types
of data is known, the determination is achieved by a line
projection in X-ray geometry, which is indicated by a di-
rect arrow 232 from the tip position 224 in direction of the
spatial geometrical data 216. As indicated by a point 233,
the position of the guide wire in 3D is achieved by pro-
jective mapping into the mesh of the constraining anat-
omy which is representing the spatial geometrical data
216. Thus, the position of the detected element is deter-
mined in the spatial geometrical data.
[0090] Further, in a computing step, a predetermined
related point of location on the functional parameter sur-
face is computed. According to the example shown, the
predetermined related point of location can be a closest
point 238 on the functional mesh with respect to the de-
tected lead position indicated by point 233. The comput-
ing is indicated by an arrow 239.
[0091] In order to be able to provide the user with an
easily perceptive information, a simplified surface repre-
sentation 244 of the region of interest is generated. Ac-
cording to the example shown, the simplified surface rep-
resentation is a so-called bull’s-eye representation which
is also referred to as a bull’s-eye plot. Such a bull’s-eye
representation shows the volumetric information of the
region of interest in a two-dimensional, i.e. flat unfolded
map. The individual volumetric parts enclosing the vol-
ume in the spatial geometrical data 216 are divided into
a number of segments 245, as indicated in the bull’s-eye

plot in the middle of Fig. 9. The surface parts from the
spatial geometrical data 216 are number coded. It is fur-
ther possible to transfer the computed position into the
unfolded map projection by a forward mapping. As can
be seen in the simplified surface representation 244, the
segments indicated by numbers are also overlaid by cod-
ed patterns or colours. For example, the target area is
indicated by a certain predetermined pattern 244a where-
as the rest is coded with another predetermined coded
pattern 244b. The closest point computed in the deter-
mination step before is indicated with a marker 246. The
forward mapping is indicated by an arrow 240. Thus, a
combination 242 is generated which can then be dis-
played as navigation guidance.
[0092] According to a further aspect of the invention,
instead of an unfolded map, for example a bull’s-eye
view, it is also possible to generate a three-dimensional
left ventricle figure as shown in Fig. 10 for the simplified
surface representation. According to the reference num-
bers used with respect to the bull’s-eye view, Fig. 10
shows a combination 342 of a simplified surface repre-
sentation 344 with a marker 36 indicating the computed
predetermined related point of location. Further, it is also
possible to indicate the target area with a coded pattern
344a.
[0093] In another example, shown in Fig. 11, the left
atrium is shown in an unrolled manner as a simplified
surface representation 444 with a marker 446 indicated
the computed predetermined related point of location,
and also a target area indicated with a coded pattern
444a.
[0094] According to another example, a simplified per-
spective view of a left atrium is shown in Fig. 12. Thus,
the left atrium represents a simplified surface represen-
tation 544 with a marker 546 and a target area 544a.
[0095] The left atrium of Fig. 12 can also be displayed
in an unfolded map, shown in Fig. 13. The unfolded map
represents a simplified surface representation 644 with
a marker 646 and a target area 644a.
[0096] According to a further example, shown in Fig.
14, as a simplified surface representation 744, a right
and left atria are shown in unfolded manner. Also here,
a marker 746 as well as a target area 744a is indicated.
Fig. 14 shows an unfolded map of the left 744d and right
atria 744e with further anatomy information, e.g. superior
vena cava 744f, interior vena cava 744g, septum 744h,
fossa ovalis 744i, coronary sinus 744j and pulmonary
veins 744k.
[0097] Fig. 15 shows a further example of a simplified
surface representation 844 in form of a perspective wire
frame of the left ventricle, for example. As can be seen,
a marker 846 as well as a target area 844a is indicated.
Further, the wire frame, indicated by reference numeral
844c is added by anatomy information, for example by a
representation 844b of a vascular structure.
[0098] Fig. 15 also shows another aspect of the inven-
tion: According to a further exemplary embodiment of the
invention, a projection axis is provided from the detected
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element in the spatial geometrical data to the computed
related point of location on the functional parameter sur-
face. For example, this projection axis is used for deter-
mining a closest point. Further, the simplified surface rep-
resentation in Fig. 15 is a 3D image. As can be seen, this
3D image is aligned with the projection axis. In other
words, the 3D image is automatically orientated such that
the visualization axis is aligned with the direction of pro-
jection of, for example the catheter / guidewire / lead to
the target surface. With such an orientation, the catheter
/ guidewire / lead is always visible and is superimposed
with its projection of the surface without any parallax er-
ror. Therefore, it becomes very easy to check that the
catheter / guidewire / lead has reached its target location
with respect to the surface.
[0099] Fig. 16 shows a similar simplified surface rep-
resentation 944 with a marker 946, a pattern indicating
a target area 944a as well as anatomy information by a
vessel representation 944c. In addition, the combination
of the simplified surface representation 944 and the
marker 946 is overlaid to a live image, for example a
fluoroscopy image 922 which is used as the live image
data 122 according to the above described embodi-
ments.
[0100] According to a further example, the simplified
surface representation 844 of Fig. 15 can also be dis-
played in an unrolled manner, shown in Fig. 17. A sim-
plified surface representation 1044 is combined with a
marker 1046 indicating the computed predetermined re-
lated point of location. Further, it is also possible to indi-
cate a target area with a coded pattern 1044a. According
to Fig. 15, an anatomy structure, for example a vessel
tree 1044c is also shown.
[0101] According to a further aspect, shown in Fig. 18,
a fluoro image 1122 is combined with a perspective view
of a left ventricle, for example according to Fig. 10. Thus,
a simplified surface representation 1144 in form of the
left ventricle is combined with a marker 1146. In addition,
it is also possible to indicate a target area with a coded
pattern 1144a. Further, as indicated with reference nu-
meral 1144c, a vessel tree is also indicated.
[0102] According to a further exemplary embodiment,
shown in Fig. 19, an unrolled map 1244 is combined with
a marker 1246 as well as a coded pattern representing
a target area 1244a. Further, a vessel tree representation
1244c is overlaid to the combination.
[0103] According to a further example shown in Fig.
20, a bull’s-eye view 1344 is representing the simplified
surface representation, which is combined with a marker
1346 as well as a target area 1344a. Further, anatomy
information is overlaid in form of a vessel tree projection
or modelling 1344c.
[0104] According to an aspect of the invention, for ex-
ample in relation with advanced guidance methods for
interventional cardiovascular procedures, a visualization
of the location of catheters / guidewires / leads in relation
to the target zones for ablation or pacer lead deployment
is provided. It has been shown that overlay and registra-

tion of a 3D pre-operative surface onto a 2D X-ray pro-
jection requires frequent reorientation of the X-ray imag-
ing plane to allow for a full understanding of the actual
locus of interrogation, mostly because of hidden parts
and/or parallax errors. The present invention therefore
provides more accurate information of, e.g. the catheter
position in the 3D space to the surgeon. As an advantage,
the burden of navigating a catheter / guidewire / lead in
3D towards an interrogation target is minimized.
[0105] According to one aspect, the present invention
is embodied in interventional guidance software that can
help identifying and reaching interrogation targets easier.
Less re-orientations of the XR system are required to
obtain sufficient information on 3D location of catheter /
guidewire / lead in relation to target zones.
[0106] According to one aspect, an image representing
a 2D projection of a 3D area is created and displayed in
real time together with a computed position of e.g. the
tip of a catheter.
[0107] According to one aspect, other known projec-
tion techniques such as those usually used to get plani-
spheres, are used alternatively. Thus, navigation takes
place in such a 2D unfolded map image.
[0108] As an advantage, this approach simplifies nav-
igation in complex 3D anatomy and helps reaching ther-
apy targets very efficiently.
[0109] In an exemplary embodiment where 3D images
are used, the method may comprise the following steps:
providing a registered 3D image of the region of interest;
providing a real time X-ray fluoroscopy 2D image in real
time which is registered to the navigation anatomy (this
image shows the invasive instrument); determin-
ing/tracking the position of the instrument in real time;
there may be various ways to do this, e.g. by analyzing
the fluoro image; computing a marker position of the in-
strument in the unfolded representation based on the po-
sition determined in the previous step; and displaying an
image showing the unfolded representation including the
marker at the computed position.
[0110] For example, a 2D intra-operative X-ray projec-
tion is provided of the interventional tool (e.g. catheter
tip). Further, a pre or intra-operative acquisition of the 3D
anatomy is provided where the interventional tool is con-
strained to move, e.g. coronary veins). According to an-
other aspect, this can be replaced by another method to
localize the catheter in 3D, e.g. electromagnetic locali-
zation or with two X-ray-projections at different angles.
Still further, a surface representation of the intervention
target is provided, e.g. left ventricule, on which can be
displayed additional information, e.g. scar location and
burden, mechanical function, electrical activation etc..
This surface can also be displayed in unfolded represen-
tations, e.g. a bulls-eye view.
[0111] According to one aspect, a registration of the
3D anatomy, where the catheter / guidewire / lead is mov-
ing and of the surface, where the target area is defined,
is provided. The navigation anatomy and the parametric
surface are registered together. If the same imaging mo-
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dality is used to acquire those two elements (e.g. MRI
for both LV endocardium and coronary veins), the regis-
tration is implicit. Otherwise (e.g. CTA for coronary veins
and echography for LV function), a specific registration
method needs to be applied (e.g. rigid transform estimat-
ed on common landmarks). Alternatively, the registration
of the navigation anatomy and the parametric surface
can be obtained by registering both of them independ-
ently to the 2D XR projection as mentioned above.
[0112] According to another aspect, a registration of
the anatomy items as above with the live imaging used
during the intervention is provided (e.g. 2D XR projection
or "fluoro"). The navigation anatomy and the surface
where the target area is defined are registered, separate-
ly or as a whole, to the 2D XR projection. For example,
a point based 2D3D perspective registration approach
can be used. After acquisition of an XR coronary venous
angiogram, at least 3 marker points are determined in a
2D projection at specific anatomic locations such as vein
bifurcations, CS, sharp bends in the vessel etc. The same
anatomic point locations are determined in the segment-
ed 3D coronary venous tree e.g. from cardiac MR. 2D-
3D registration is performed using e.g. a 6 degree of free-
dom (6DOF, translation and rotation) registration ap-
proach employing an optimization. Here, the squared dis-
tances between the points in the 2D X-ray projection and
the projected 3D CMR points need to be minimized (least
squares of projected point distances):

 with T being the 6 DOF

registration transform to be optimized,  being the

selected point set in the X-ray angiogram and

 being the projected and

transformed selected point set in the 3D CMR vein tree,
where X represents the X-ray projection matrix. During
the registration process, the perspective geometry of the
XR system needs to be taken into account, which can be
derived from specific calibration steps.
[0113] According to another aspect, a detection or
tracking of the catheter / guidewire / lead in the live im-
ages used during the intervention is provided. This may
comprise the detection or tracking of the catheter tip (or
guidewire or lead tips) in real-time within the 2D XR pro-
jection. For this purpose, an appropriate template corre-
lation filter can be used. In the specific case of CRT, a
guidewire / pacer lead can be tracked within the coronary
venous system.
[0114] According to another aspect, a 3D localization
of the catheter / guidewire / lead is provided. This may
comprises a back projection of the tracked location
through the navigation anatomy where the catheter tip is
constrained to navigate. Using the back projection of the
tracked point in XR geometry, a corresponding 3D loca-
tion (e.g. along the centreline of the coronary vein from
pre-operative imaging) within the 3D navigation anatomy

can be identified. For CRT, the specific location in 3D of
the guidewire / lead within the coronary venous system
can be determined in this way. If the back projection line
does not intersect the navigation anatomy, for example
due to 2D3D mis-registration or motion, the closest (or
the statistically most likely) point in the constraining anat-
omy can be used. Deformations due to breathing and
cardiac motion can be taken into account with template-
based breathing motion tracking, ECG gating or other
motion compensation approaches.
[0115] According to a further aspect, another method
is used for the 3D location of the catheter tip, e.g. elec-
tromagnetic localization (EM localization) or with 2 XR
projections at different angles. In this case, there is no
need for the constraining navigation anatomy and this
invention can be applied to navigation in larger anatom-
ical regions such as cardiac chambers (left atrium for AF
ablation or left ventricule for VT ablation).
[0116] According to another aspect, a projection of the
catheter / guidewire / lead onto the surface where the
target area is defined is provided. This may comprise the
calculation of the closest point of the determined 3D lo-
cation to a target location on the 3D parametric surface.
In the specific case of CRT, the closest point on the left-
ventricular (LV) surface (assuming it is represented by a
discrete mesh), from the current 3D location within the
coronary venous system is determined by:

 where  is the

3D point within the venous system and  is

the 3D coordinate of the LV mesh at vertex i.
[0117] According to another aspect, a displaying of the
catheter / guidewire / lead and the target area on the
simplified view (unfolded 2D view or automatically orient-
ed 3D) is provided. Preferably, the navigation anatomy,
e.g. the coronary veins, are also displayed on the same
view.

[0118] Once the 3D location of the catheter tip 

and its closest target point on the parametric surface

 are both available, we propose new ways to dis-

play automatically the navigation information in the eas-
iest way. The first proposal is to orientate the 3D view

automatically so that  is aligned to the

visualization axis. The second proposal is to display

 on the unfolded map, so that one can directly

see its position with respect to the information displayed
in the map. Additionally, if available, the navigation anat-
omy can also be overlaid on top of the unfolded map,
providing information on the possible paths for the cath-
eter tip.
[0119] For the specific case of CRT, the closest point
on the LV with regard to the tracked guidewire / lead
location within the coronary venous system is displayed
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in a bulls-eye plot as already mentioned. According to
the American Heart Association, the LV can be separated
into 17 segments, 6 basal, 6 equatorial and 5 apical seg-
ments. Functional Ultrasound or MR allows the visuali-
zation of important functional information in such bulls-
eye plots. This way, the current location of the guidewire
/ lead can be visualized in real-time in relation to target
spots in the bulls-eye. For CRT, the bulls-eye should
practically contain information such as mechanical acti-
vation, scar burden and electrical activation.
[0120] According to another aspect, the invention can
be used for CRT or any other interventional procedure
requiring catheter / lead / guidewire position in relation
to anatomy and specific parameters i.e. function, scar
burden, electrical activity etc. (e.g. ventricular tachycar-
dia VT ablation, stem cell injection etc.). If applied for VT
ablation, the bulls-eye can contain information such as
scar burden and electrical activation. If applied for atrial
fibrillation ablation, a 2D surface map of the left atrium
can be used instead of a LV bulls-eye, indicating the ostia
of the pulmonary veins.
[0121] In another exemplary embodiment of the
present invention (not shown), a computer program or a
computer program element is provided i.e. characterized
by being adapted to execute the method steps of the
method according to one of the preceding embodiments,
on an appropriate system.
[0122] 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.
[0123] 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.
[0124] 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.
[0125] According to a further exemplary embodiment
of the present invention (not shown), a computer reada-
ble 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
described by the preceding section.
[0126] 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.
[0127] 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.

Claims

1. A method (110) for visualizing information of an ob-
ject of interest, the method comprising the steps of:

a) providing (112) pre-navigation data (114) of
a region of interest of an object (22); wherein
the pre-navigation data comprises spatial geo-
metrical data (116) and a functional parameter
surface (118) in correspondence to the spatial
geometrical data;
b) acquiring (120) live image data (122) of the
region of interest;
c) detecting (124) an invasive instrument (126)
in the live image data;
d) determining (128) spatial relation (130) of the
pre-navigation data and the live image data;
e) determining (132) the position (134) of said
detected instrument in the spatial geometrical
data, which determining is based on the spatial
relation, and computing (136) a predetermined
related point of location (138) on the functional
parameter surface;
f) generating (140) a combination (142) of a sim-
plified surface representation (144) of the region
of interest, which simplified surface representa-
tion is based on a visualization of the functional
parameter surface, and a marker (146) indicat-
ing the computed predetermined related point
of location; wherein the simplified surface rep-
resentation is an unfolded map image; and
g) displaying (148) the combination as naviga-
tion guidance (150).

2. Method according to claim 1, wherein the unfolded
map is a bull’s-eye view.

3. Method according to claim 1, wherein the predeter-
mined related point of location is the closest point on
the functional parameter surface.

4. Method according to claim 1, wherein the detection
of said instrument comprises determining (162) the
2D position (164) of said instrument in the live image
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data and for determining the position in step e), the
detected 2D position is mapped (166) to the spatial
geometrical data by a direct projection line (168).

5. Method according to claim 1, wherein step e) com-
prises a back projection (170) of the determined po-
sition through the spatial geometrical data, to esti-
mate (172) spatial position of said instrument.

6. Method according to claim 5, wherein in case that
the back projection does not intersect with the anat-
omy according to the spatial geometrical data, the
closest or statistically most likely point in the anatomy
is used.

7. Method according to claim 1, wherein a projection
axis from said detected instrument in the spatial ge-
ometrical data to the computed related point of loca-
tion (138) on the functional parameter surface is pro-
vided; wherein the simplified surface representation
is a 3D image; and wherein the 3D image is aligned
with the projection axis.

8. Method according to claim 1, wherein step f) com-
prises combining navigation anatomy with the sim-
plified surface representation.

9. Method according to claim 1, wherein the navigation
anatomy comprises a projection of the vascular
structure.

10. Method according to claim 1, wherein the navigation
guidance is a 2D representation comprising function-
al parameter surface information and 3D positioning
information of said instrument in relation to the region
of interest.

11. A device (24) for visualizing information of an object
of interest, comprising

- a processing unit (26);
- an interface unit (28); and
- a display (30);
wherein the interface unit (28) is adapted to pro-
vide pre-navigation data of a region of interest
of an object, wherein the pre-navigation data
comprises spatial geometrical data and a func-
tional parameter surface in correspondence to
the spatial geometrical data; and to provide live
image data of the region of interest;
wherein the processing unit (26) is adapted to
detect an invasive instrument in the live image
data; to determine spatial relation of the pre-nav-
igation data and the live image data; to deter-
mine the position of said detected instrument in
the spatial geometrical data, which determining
is based on the spatial relation, and to compute
a predetermined related point of location on the

functional parameter surface; and to generate a
combination of a simplified surface representa-
tion of the region of interest, which simplified sur-
face representation is based on a visualization
of the functional parameter surface, and a mark-
er indicating the computed predetermined relat-
ed point of location; wherein the simplified sur-
face representation is an unfolded map image;
and
wherein the display (30) is adapted to display
the combination as navigation guidance.

12. A medical imaging system (10) for visualizing infor-
mation of an object of interest, comprising:

- a device (24) according to claim 11; and
- image acquisition means (12);
wherein the image acquisition means (12) are
adapted to acquire the live image data of the
region of interest.

13. A computer program element for controlling a device
according to claim 12, which, when being executed
by a processing unit, is adapted to perform the meth-
od steps of one of the claims 1 to 10.

14. A computer readable medium having stored the pro-
gram element of claim 13.

Patentansprüche

1. Verfahren (110) zum Visualisieren von Informatio-
nen über ein interessierendes Objekt, wobei das
Verfahren die folgenden Schritte umfasst:

a) Bereitstellen (112) von Vornavigationsdaten
(114) einer interessierenden Region eines Ob-
jekts (22), wobei die Vornavigationsdaten räum-
liche geometrische Daten (116) und eine den
räumlichen geometrischen Daten entsprechen-
de funktionelle Parameteroberfläche (118) um-
fassen;
b) Erfassen (120) von Live-Bilddaten (122) der
interessierenden Region;
c) Detektieren (124) eines invasiven Instru-
ments (126) in den Live-Bilddaten;
d) Ermitteln (128) des räumlichen Zusammen-
hangs (130) der Vornavigationsdaten und der
Live-Bilddaten;
e) Ermitteln (132) der Position (134) des ge-
nannten detektierten Instruments in den räum-
lichen geometrischen Daten, wobei bei dem Er-
mitteln von dem räumlichen Zusammenhang
ausgegangen wird, und Berechnen (136) eines
vorgegebenen zugehörigen Lokalisierungs-
punkts (138) auf der funktionellen Parametero-
berfläche;
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f) Erzeugen (140) einer Kombination (142) aus
einer vereinfachten Oberflächendarstellung
(144) der interessierenden Region, wobei die
vereinfachte Oberflächendarstellung auf einer
Visualisierung der funktionellen Parametero-
berfläche basiert, und einer Markierung (146),
die den berechneten vorgegebenen zugehöri-
gen Lokalisierungspunkt angibt; wobei die ver-
einfachte Oberflächendarstellung ein Bild einer
entfalteten Karte ist; und
g) Anzeigen (148) der Kombination als Naviga-
tionsführung (150).

2. Verfahren nach Anspruch 1, wobei die entfaltete Kar-
te eine Zielscheibenansicht ist.

3. Verfahren nach Anspruch 1, wobei der vorgegebene
zugehörige Lokalisierungspunkt der nächstgelege-
ne Punkt auf der funktionellen Parameteroberfläche
ist.

4. Verfahren nach Anspruch 1, wobei das Detektieren
des genannten Instruments das Ermitteln (162) der
2D-Position (164) des genannten Instruments in den
Live-Bilddaten umfasst und die detektierte 2D-Posi-
tion zum Ermitteln der Position in Schritt e) durch
eine direkte Projektionslinie (168) auf die räumlichen
geometrischen Daten abgebildet (166) wird.

5. Verfahren nach Anspruch 1, wobei Schritt e) eine
Rückprojektion (170) der ermittelten Position durch
die räumlichen geometrischen Daten umfasst, um
die räumliche Position des genannten Instruments
einzuschätzen (172).

6. Verfahren nach Anspruch 5, wobei in dem Fall, dass
sich die Rückprojektion gemäß den räumlichen ge-
ometrischen Daten nicht mit der Anatomie schnei-
det, der nächstgelegene oder statistisch wahr-
scheinlichste Punkt in der Anatomie verwendet wird.

7. Verfahren nach Anspruch 1, wobei eine Projektions-
achse von dem genannten detektierten Instrument
in den räumlichen geometrischen Daten zu dem be-
rechneten zugehörigen Lokalisierungspunkt (138)
auf der funktionellen Parameteroberfläche geschaf-
fen wird; wobei die vereinfachte Oberflächendarstel-
lung ein 3D-Bild ist; und wobei das 3D-Bild mit der
Projektionsachse ausgerichtet ist.

8. Verfahren nach Anspruch 1, wobei Schritt f) das
Kombinieren der Navigationsanatomie mit der ver-
einfachten Oberflächendarstellung umfasst.

9. Verfahren nach Anspruch 1, wobei die Navigations-
anatomie eine Projektion der Gefäßstruktur umfasst.

10. Verfahren nach Anspruch 1, wobei die Navigations-

führung eine 2D-Darstellung umfasst, welche funk-
tionelle Parameteroberflächeninformationen und
3D-Positionierungsinformationen für das genannte
Instrument in Bezug auf die interessierende Region
umfasst.

11. Vorrichtung (24) zum Visualisieren von Informatio-
nen eines interessierenden Objekts, wobei die Vor-
richtung Folgendes umfasst:

- eine Verarbeitungseinheit (26);
- eine Schnittstelleneinheit (28); und
- eine Anzeige (30);
wobei die Schnittstelleneinheit (28) vorgesehen
ist, um Vornavigationsdaten einer interessieren-
den Region eines Objekts bereitzustellen, wobei
die Vornavigationsdaten räumliche geometri-
sche Daten und eine den räumlichen geometri-
schen Daten entsprechende funktionelle Para-
meteroberfläche umfassen; und um Live-Bild-
daten der interessierenden Region bereitzustel-
len:

wobei die Verarbeitungseinheit (26) vorge-
sehen ist, um ein invasives Instrument in
den Live-Bilddaten zu detektieren; um den
räumlichen Zusammenhang der Vornavi-
gationsdaten und der Live-Bilddaten zu er-
mitteln; um die Position des genannten de-
tektierten Instruments in den räumlichen
geometrischen Daten zu ermitteln, wobei
bei dem Ermitteln von dem räumlichen Zu-
sammenhang ausgegangen wird, und um
einen vorgegebenen zugehörigen Lokali-
sierungspunkt auf der funktionellen Para-
meteroberfläche zu berechnen; und um ei-
ne Kombination aus einer vereinfachten
Oberflächendarstellung der interessieren-
den Region, wobei die vereinfachte Ober-
flächendarstellung auf einer Visualisierung
der funktionellen Parameteroberfläche ba-
siert, und einer Markierung, die den berech-
neten vorgegebenen zugehörigen Lokali-
sierungspunkt angibt, zu erzeugen; wobei
die vereinfachte Oberflächendarstellung
ein Bild einer entfalteten Karte ist; und
wobei die Anzeige (30) vorgesehen ist, um
die Kombination als Navigationsführung
anzuzeigen.

12. Medizinisches Bildgebungssystem (10) zum Visua-
lisieren von Informationen eines interessierenden
Objekts, wobei das medizinische Bildgebungssys-
tem Folgendes umfasst:

- eine Vorrichtung (24) nach Anspruch 11; und
- Bilderfassungsmittel (12);
wobei die Bilderfassungsmittel (12) dafür aus-
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gelegt sind, die Live-Bilddaten der interessie-
renden Region zu erfassen.

13. Computerprogrammelement zum Steuern einer
Vorrichtung nach Anspruch 12, das, wenn es durch
eine Verarbeitungseinheit ausgeführt wird, dafür
ausgelegt ist, die Verfahrensschritte von einem der
Ansprüche 1 bis 10 durchzuführen.

14. Computerlesbares Medium, auf dem das Program-
melement aus Anspruch 13 gespeichert ist.

Revendications

1. Procédé (110) pour visualiser des informations d’un
objet d’intérêt, le procédé comprenant les étapes
de :

a) la fourniture (112) de données de pré-navi-
gation (114) d’une région d’intérêt d’un objet
(22) ; dans lequel les données de pré-navigation
comprennent des données géométriques spa-
tiales (116) et une surface paramétrique fonc-
tionnelle (118) en correspondance aux données
géométriques spatiales ;
b) l’acquisition (120) de données d’image en
temps direct (122) de la région d’intérêt ;
c) la détection (124) d’un instrument effractif
(126) dans les données d’image en temps
direct ;
d) la détermination (128) d’une relation spatiale
(130) des données de pré-navigation et des don-
nées d’image en temps direct ;
e) la détermination (132) de la position (134) du-
dit instrument détecté dans les données géomé-
triques spatiales, laquelle la détermination est
fondée sur la relation spatiale, et le calcul (136)
d’un point connexe prédéterminé de localisation
(138) sur la surface paramétrique fonctionnelle ;
f) la génération (140) d’une combinaison (142)
d’une représentation superficielle simplifiée
(144) de la région d’intérêt, laquelle représenta-
tion superficielle simplifiée est fondée sur une
visualisation de la surface paramétrique fonc-
tionnelle, et un repère (146) indiquant le point
connexe prédéterminé calculé de localisation ;
dans lequel la représentation superficielle sim-
plifiée est une image de carte dépliée ; et
g) l’affichage (148) de la combinaison sous for-
me de guidage de navigation (150).

2. Procédé selon la revendication 1, dans lequel la car-
te dépliée est une vue centrale.

3. Procédé selon la revendication 1, dans lequel le
point connexe prédéterminé de localisation est le
point le plus près sur la surface paramétrique fonc-

tionnelle.

4. Procédé selon la revendication 1, dans lequel la dé-
tection dudit instrument comprend la détermination
(162) de la position (164) dudit instrument dans les
données d’image en temps direct et pour déterminer
la position dans l’étape e), la position 2D détectée
est mise en correspondance (166) sur les données
géométriques spatiales par une ligne de projection
directe (168).

5. Procédé selon la revendication 1, dans lequel l’étape
e) comprend une rétroprojection (170) de la position
déterminée par l’intermédiaire des données géomé-
triques spatiales, pour estimer (172) la position spa-
tiale dudit instrument.

6. Procédé selon la revendication 5, dans lequel au cas
où la rétroprojection ne croise pas l’anatomie selon
les données géométriques spatiales, le point le plus
près ou statistiquement le plus vraisemblable dans
l’anatomie est utilisé.

7. Procédé selon la revendication 1, dans lequel un axe
de projection dudit instrument détecté dans les don-
nées géométriques spatiales au point connexe cal-
culé de localisation (138) sur la surface paramétrique
fonctionnelle est fourni ; dans lequel la représenta-
tion superficielle simplifiée est une image 3D ; et
dans lequel l’image 3D est alignée avec l’axe de pro-
jection.

8. Procédé selon la revendication 1, dans lequel l’étape
f) comprend la combinaison d’anatomie de naviga-
tion avec la représentation superficielle simplifiée.

9. Procédé selon la revendication 1, dans lequel l’ana-
tomie de navigation comprend une projection de la
structure vasculaire.

10. Procédé selon la revendication 1, dans lequel le gui-
dage de navigation est une représentation 2D com-
prenant des informations de surface paramétrique
fonctionnelle et des informations de positionnement
3D dudit instrument par rapport à la région d’intérêt.

11. Dispositif (24) pour visualiser des informations d’un
objet d’intérêt, comprenant :

- une unité de traitement (26) ;
- une unité d’interface (28) ; et
- un affichage (30) ;
dans lequel l’unité d’interface (28) est adaptée
pour fournir des données de pré-navigation
d’une région d’intérêt d’un objet, dans lequel les
données de pré-navigation comprennent des
données géométriques spatiales et une surface
paramétrique fonctionnelle en correspondance
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aux données géométriques spatiales ; et pour
fournir des données d’image en temps direct de
la région d’intérêt ;
dans lequel l’unité de traitement (26) est adap-
tée pour détecter un instrument effractif dans
les données d’image en temps direct ; pour dé-
terminer une relation spatiale des données de
pré-navigation et des données d’image en
temps direct ; pour déterminer la position dudit
instrument détecté dans les données géométri-
ques spatiales, laquelle détermination est fon-
dée sur la relation spatiale, et pour calculer un
point connexe prédéterminé de localisation sur
la surface paramétrique fonctionnelle ; et pour
générer une combinaison d’une représentation
superficielle simplifiée de la région d’intérêt, la-
quelle représentation superficielle simplifiée est
fondée sur une visualisation de la surface para-
métrique fonctionnelle, et un repère indiquant le
point connexe prédéterminé calculé de
localisation ; dans lequel la représentation su-
perficielle simplifiée est une image de carte
dépliée ; et
dans lequel l’affichage (30) est adapté pour af-
ficher la combinaison sous forme de guidage de
navigation.

12. Système d’imagerie médicale (10) pour visualiser
des informations d’un objet d’intérêt, comprenant :

- un dispositif (24) selon la revendication 11 ; et
- des moyens d’acquisition d’image (12) ;
dans lequel les moyens d’acquisition d’image
(12) sont adaptés pour acquérir les données
d’image en temps direct de la région d’intérêt.

13. Elément programme d’ordinateur pour commander
un dispositif selon la revendication 12, qui, lorsqu’il
est exécuté par une unité de traitement, est adapté
pour réaliser les étapes de procédé selon une des
revendications 1 à 10.

14. Support lisible par ordinateur ayant stocké l’élément
de programme selon la revendication 13.
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