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Description

[0001] The following generally relates to segmenting
image data and is described with particular application
to computed tomography (CT); however, other imaging
modalities such as magnetic resonance imaging (MRI),
3D x-ray, positron emission tomography (PET), single
photon emission tomography (SPECT), ultrasound (US),
and/or other imaging modalities are also contemplated
herein.
[0002] Imaging has been used to generate volumetric
image data representing anatomical structures and tis-
sue of interest in human and animal patients. In one ap-
plication, the tissue of interest includes a tumor, a vessel,
an aneurysm, etc. With respect to a tumor, the image
data has been used to identify and/or assess the tumor,
including pre and post tumor therapy growth, progres-
sion, success, etc. One technique for identifying and/or
extracting the image data corresponding to the tumor
from the volumetric image data is 3D segmentation. Gen-
erally, 3D segmentation involves defining a 2D contour
(e.g., via lines, curves, etc.) of the tumor in one or more
2D cross-sections (e.g., axial, coronal and/or sagittal)
generated from the volumetric image data and propagat-
ing the contour(s) through the volumetric image data.
[0003] With one 3D segmentation approach, a seg-
mentation seed point is manually positioned by a user in
connection with the image data via mouse-click and the
seed is automatically grown to the perimeter of the struc-
ture of interest. With another approach, a predefined ge-
ometrical object such as a circle, rectangle, etc. is man-
ually positioned and sized by a user, for example, via
mouse dragging or mouse wheel, to outline the perimeter
of the structure of interest. Once defined, various infor-
mation such as size, shape, length, etc. of the tissue of
interest can be determined. With such 3D segmentation
algorithms, it may be difficult for the segmentation appli-
cation to correctly recognize which structure(s) in the im-
age data is the structure(s) being selected by the user
(e.g., large or small, with or without adjacent structures,
etc.). As a consequence, one segmentation application
requires the user to define a segmentation seed point
and a geometric shape that indicates an approximate
size of the structure of interest.
[0004] Unfortunately, the latter segmentation requires
extra steps by the user (i.e., at least two mouse clicks,
mouse drags, and/or wheel turns), which may increase
segmentation time and is prone to error. Furthermore,
although the geometric shape size may provide an indi-
cation of the outcome of the final segmentation, the seg-
mentation result is still somewhat a surprise to the user
and may depend in a non-linear manner on the geometric
shape. Thus, a user may have to repeat the acts of click-
ing to set a seed point and setting the geometric shape
several times before a suitable contour of the tissue of
interest is achieved. In view of at least the foregoing,
there is an unresolved need for new and non-obvious
image data segmenting techniques.

[0005] International patent application
WO2008/149274A1 discloses a method for inspecting
tubular-shaped structures within a three-dimensional im-
age data set. An image data set is provided and a visu-
alization of the image data set is performed, followed by
an inspection of the image data set. During the inspection
the user moves a pointer and a processor performs a
local segmentation around the pointer so as to determine
a possible shape of a tubular shaped segmented object
and the processor also makes a local analysis of the seg-
mented object. Thereafter, a screen displays a view of
the segmented object. The paper of ANDRE SOUZA ET
AL: "Iterative live wire and live snake: new user-steered
3D image segmentation paradigms",SPIE, vol. 6144,
2006, pages 1-7, discloses the Live Wire model for real
time segmentation of organ boundaries in cross section
of 3D volumes of medical data. Aspects of the present
application address the above-referenced matters and
others. The invention is defined by the appended claims.
The invention may take form in various components and
arrangements of components, and in various steps and
arrangements of steps. The drawings are only for pur-
poses of illustrating the preferred embodiments and are
not to be construed as limiting the invention.

FIGURE 1 illustrates an imaging system in connec-
tion with an image data segmentor.
FIGURE 2 illustrates an example image data seg-
mentor.
FIGURE 3 illustrates an example method for seg-
menting volumetric image data.
FIGURE 4 illustrates an example method for deter-
mining a 2D boundary for a 3D segmentation.
FIGURE 5 illustrates an example method for seg-
menting volumetric image data based on a 2D
boundary.

[0006] The following generally relates to generating
and displaying one or more real-time preview 2D bound-
aries in real time (boundaries created based on current
state information) and using a selected (e.g., via a moue
click or otherwise) one of the 2D boundaries for a 3D
segmentation of tissue of interest in volumetric image
data in three dimensions. This allows for identifying a
suitable 2D boundary simply by hovering a mouse or oth-
er pointer over the image data and selecting, via a mouse
click or otherwise, a 2D boundary upon locating a suitable
2D boundary. A 3D segmentation can then be automat-
ically generated based on the selected 2D boundary.
[0007] FIGURE 1 illustrates an imaging system 100
such as a computed tomography (CT) scanner. The im-
aging system 100 includes a stationary gantry 102 and
a rotating gantry 104, which is rotatably supported by the
stationary gantry 102. The rotating gantry 104 rotates
around an examination region 106 about a longitudinal
or z-axis. A radiation source 108, such as an x-ray tube,
is supported by the rotating gantry 104 and rotates with
the rotating gantry 104, and emits radiation that traverses
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the examination region 106. A radiation sensitive detec-
tor array 110 detects radiation emitted by the radiation
source 108 that traverses the examination region 106
and generates projection data indicative of the detected
radiation.
[0008] A reconstructor 112 reconstructs projection da-
ta and generates volumetric image data indicative of the
examination region 106. A support 114, such as a couch,
supports the object or subject in the examination region
106. The support 114 is movable along the x, y, and z-
axis directions. A general purpose computing system
serves as an operator console 116, which includes hu-
man readable output devices such as a display and/or
printer and input devices such as a keyboard and/or
mouse. Software resident on the console 116 allows the
operator to control the operation of the system 100, for
example, by allowing the operator to select a motion com-
pensation protocol, initiate scanning, etc.
[0009] A segmentor 118 segments image data, such
as image data from the imaging system 100 and/or other
apparatus. This includes dynamically determining and
presenting one or more candidate or preview two dimen-
sional (2D) boundaries for tissue of interest based on
different reference positions for selection and/or using a
selected one of such 2D segmentation boundaries to per-
form a three dimensional (3D) segmentation of the tissue
of interest in the volumetric image data.
[0010] As described in greater detail below, in one in-
stance, candidate 2D boundaries are dynamically deter-
mined and presented live in real-time (e.g., presented as
they are determined) based on a current location of user
positional indicia such as a mouse cursor in connection
with a monitor displaying the image data. The live 2D
boundaries track to and change with the reference posi-
tions. The 3D segmentation coincides with the selected
2D segmentation candidate.
[0011] The following allows a user to pre view and/or
steer the segmentation. With a configuration in which a
reference seed or geometric shape is instead used to
define initial conditions, the segmentation is performed
and then presented to the user, and the segmentation
may be somewhat of a surprise to the user. As such,
several segmentation iterations may need to be per-
formed before an acceptable segmentation result, if any,
if reached.
[0012] It is to be appreciated that the segmentor 118
may be part of or integrated with a computing device
(e.g., a computer) having one or more processors that
execute one or more instructions encoded or stored on
computer readable storage medium to implement the
functions thereof. For example, in one instance, the seg-
mentor 118 is part of the console 116. In yet another
instance, the segmentor 118 resides in a computing de-
vice remotely located from the imaging apparatus 100
such as a workstation, computer, etc.
[0013] Although the above is describe in connection
with CT data, it is to be understood that other imaging
data such as MRI, radiography, PET, SPECT, US, and/or

other imaging data can be reformatted by the segmentor
118. In addition, the segmentor 118 may include a re-
constructor that reconstructs projection data and/or can
otherwise process projection data.
[0014] FIGURE 2 illustrates an example segmentor
118.
[0015] The segmentor 118 includes an interface 202
for receiving data and/or information such a volumetric
image data, one or more signals corresponding to user
input, and/or other data or information.
[0016] A presentation component 204 is configured to
present or display (e.g., via a monitor, etc.) one or more
of volumetric image data, 2D cross-sections hereof, 2D
boundaries, 3D segmentations, 2D boundary statistics,
3D segmentation statistics, a graphical pointer such as
a mouse or other pointer and/or other information and/or
data.
[0017] A mapper 206 maps a position of a displayed
graphical pointer to the image data. For example, where
the graphical pointer points to a particular region of tissue,
such as a perimeter or center of the tissue of interest,
the mapper 206 maps the position of the displayed graph-
ical pointer to the particular region of the tissue. As de-
scribed in greater detail below, the mapping can be used
to as a starting point for preview 2D boundary determi-
nation for the anatomical structure in the image data cor-
responding to the tissue.
[0018] In one instance, the mapper 206 continuously
or periodically (e.g., with a predetermined tracking rate)
maps the position. With this instance, the mapped posi-
tion information always corresponds to a current position
of the graphical pointer. Thus, if the graphical pointer is
moved, the mapper 206 tracks the movement, mapping
the position as the pointer moves. In another instance, a
current position can be locked or held so that the mapper
206 does not update the position mapping as the pointer
moves.
[0019] A 2D cross-section selector 208 selects one or
more cross-sections of interest of the volumetric imaged
data. A cross section may be in axial, coronal, or sagittal
orientation, or in any arbitrary oblique orientation. A cross
section may be planar or curvilinear. A cross-section may
be selected based on a user input, automatically, and/or
otherwise. The cross-section may be selected from dis-
played volumetric image data and/or displayed cross-
sections thereof.
[0020] A 2D boundary determiner 210 determines a
preview 2D boundary or contour for tissue of interest in
the selected cross-section. In one instance, the 2D
boundary determiner 210 determines the boundary
based on the current position of the graphical pointer in
a 2D slice, for example, as determined by the mapper
206. The 2D boundary determiner 210 may use the cur-
rent position as a starting or other point for determining
the 2D boundary, as described in greater detail below.
[0021] The foregoing allows a user to move or hover
the graphical pointer displayed via the presentation com-
ponent 204 to various locations of the presented image
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data corresponding to particular tissue, where a 2D
boundary preview for the tissue is graphically presented
for the current pointer position. In one instance, the dis-
played 2D boundary tracks to and/or changes substan-
tially concurrently with the displayed position of the point-
er. A user can move the graphical pointer until a desired
or satisfactory boundary (e.g., a contour deemed satis-
factory to the user) is presented and then select the de-
sired boundary. The 2D boundary determiner 210 may
employ a 2D boundary algorithm (2D) 212 from an algo-
rithm bank 214 and/or other algorithm.
[0022] A 2D boundary selector 216 is used to select a
previewed 2D boundary. A 2D boundary can be selected
via a mouse pointer click or other selection input provided
by a user. In one instance, once a 2D boundary is se-
lected, the pointer can be moved around without invoking
creation of 2D boundaries based on the current pointer
position. In another instance, the selected 2D boundary
can be held (and displayed) as other 2D boundaries are
preview in connection with the current position of a point-
er. A selected 2D boundary can be de-selected and/or
modified.
[0023] A 3D segmentor 218 segments the volumetric
data based on the selected 2D boundary. In one instance,
this includes propagating the 2D boundary through the
volumetric image with respect to the tissue of interest. In
another instance, 2D boundaries are determined for mul-
tiple different slices (e.g., two or more, including all), and
more than one 2D boundary is through the volumetric
image data. The 3D segmentor 218 may employ a 3D
segmentation algorithm (3D) 220 from the algorithm bank
214 and/or other algorithm.
[0024] FIGURE 3 illustrates a method for segmenting
tissue of interest in three dimensions in volumetric image
data.
[0025] At 302, volumetric (3D) image data is displayed.
As described herein, suitable image data includes, but
is not limited to, data generated by one or more of a CT,
MRI, radiography, PET, SPECT, US, etc. imaging mo-
dality.
[0026] At 304, a 2D cross-section of interest from the
volumetric image data is selected. The 2D cross-section
is displayed in an axial, coronal, sagittal, or oblique view
or format. In another embodiment, the 2D cross-section
is concurrently displayed in two or more of an axial, coro-
nal, sagittal, or oblique views or formats.
[0027] At 306, a reference region of interest (or bound-
ary seed or point) is identified in connection with the dis-
played 2D cross section. As described herein, in one in-
stance the reference region of interest is identified via a
mouse pointer or other graphical pointer. For example,
the reference region of interest can be defined as the
region under or pointed to by the mouse pointer.
[0028] At 308, a 2D boundary is determined for the
tissue of interest based on the current reference region
of interest. The reference region of interest used to de-
termine the 2D boundary changes as the position of the
mouse changes with respect to the image data, for ex-

ample, by a user selectively hovering the mouse pointer
over the image data.
[0029] At 310, a preview 2D boundary is displayed in
connection with the displayed 2D cross-section. For the
example, the 2D boundary may be superimposed or
overlayed over the 2D cross-section in connection with
the tissue of interest.
[0030] At 312, if another reference region of interest is
identified, then acts 308 and 310 are repeated for the
new reference region of interest. Another reference re-
gion can be selected by moving or hovering the pointer
over a different location of the 2D image data.
[0031] It is to be appreciated that boundary determi-
nation (act 308) may be fast enough to allow display (act
310) thereof in near real-time (live segmentation). For
example, as the user moves the mouse pointer, 2D
boundaries are computed and displayed such that to the
user is appears that boundaries are being displayed
nearly simultaneously with the positioning of the mouse
pointer. Furthermore, one or more statistics for the 2D
boundary may be determined and displayed.
[0032] At 314, if a 2D boundary is not selected, then
act 312 is repeated.
[0033] If a 2D boundary is selected (e.g., via mouse
click or otherwise), then at 316, the tissue of interest is
segmented in the 3D volumetric image data based on
the 2D boundary. A selected 2D boundary can be unse-
lected and/or changed.
[0034] At 318, the 3D segmentation is displayed in con-
nection with the volumetric image data. One or more sta-
tistics for the 3D segmentation may also be displayed.
[0035] FIGURE 4 illustrates an example method for
determining the 2D boundary in connection with act 310
of FIGURE 3.
[0036] Various parameters may affect the 2D bound-
ary. Such parameters include, but are not limited to, one
or more of a 2D boundary diameter range, a Hounsfield
unit (HU) range at a gradient, a HU inside solution area,
a gradient direction, weights such as weights for inward
and/or outward gradient direction, a smoothness of area,
and/or other parameters.
[0037] At 402, an area around the reference (seed)
region of interest is identified. The area may be based
on the 2D boundary diameter range and/or other param-
eter. The data corresponding to the area is re-sampled
or formatted to a polar or cylindrical coordinate system
(ϕ, ρ), if not already in such a coordinate system. Alter-
natively, the data may remain in or be transformed into
a Cartesian (x, y, and z) or other coordinate system.
[0038] At 404, rays are cast radially outward from the
reference region of interest through the area. The rays
may or may not be equally angularly spaced apart.
[0039] At 406, a gradient image is generated for one
or more predetermined radial steps (e.g., © pixel size)
in connection with the area. In one embodiment, the gra-
dient is computed as a radial derivative in only a single
direction, for example, towards a target. Optionally, a
smoothing algorithm can be applied to the gradient image
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before a shortest path is determined therefrom. Option-
ally, a weight (e.g., intensity based, direction based, dis-
tance to seed based, etc.) can be applied to the gradient.
[0040] By way of example, a first weight (e.g., one (1))
may be applied if the image gray-value at that reference
region equals a predetermined HU density and a second
weight (e.g., less then one (1) such as zero (0)) may be
applied if not. In another example, for a gradient with a
direction opposite of an expected direction, the gradient
magnitude may be reduced, for example, by fifty percent
or otherwise. In another example, the weight decreases
with distance from the reference region.
[0041] At 408, a gradient point from the gradient image
is identified as a boundary start point (P1 = (ϕ, ρ)). In one
instance, the start point is selected as the gradient point
having the strongest gradient. Additionally or alternative-
ly, the start point may be selected based on a weighting,
such as a weighting based on a distance relative to the
reference region and/or a normalization. In another in-
stance, the start point may be otherwise determined. Ad-
ditionally or alternatively, more than one start point is
identified. In this instance, boundaries can be determined
for more than one start point.
[0042] At 410, costs associated with points (e.g., 36,
72, 108, etc.) between the start point and a target or end
point (P2 = (ϕ + 2π, ρ)) are determined based on the
gradient image. In one instance, beginning with a point
p, for one or more of the neighbors (e.g., from the eight
2D-neighbors or a subset thereof) a path cost C(p’) is
determined as current cost C(p) + Euclidean dist D(|p-
p’|) between the current point p and the neighbor p’ mul-
tiplied by local cost function of this neighbor: C(p’) = C(p)
+ D(|p-p’|)* Max(1, MaxCost - localCost(p’)). The costs
are stored in memory, e.g., in a cost map or the like. The
cost may lower along high gradient lines or other cost
function.
[0043] The spacing between the points may or may
not be the same. Additional points can be generated via
interpolation (e.g., trilinear, spline, nearest neighbor,
etc.), extrapolation, and/or otherwise. With cylindrical co-
ordinates, the areas with a flat cost function (i.e., no gra-
dient) will automatically form circle arcs for generally
graceful degradation. The cost path can additionally or
alternatively be determined in Cartesian or other coordi-
nates. In another instance, a local entropy can be used
as a negative term in the cost function. This may improve
areas of poor defined gradient. Higher local entropy
would correspond to an undirected gradient and avoids
cutting through smooth areas with low entropy.
[0044] At 412, the 2D boundary is generated based a
lowest cost path. In one instance, the boundary is traced
from the end point back to the start point based on lowest
cost points. In another instance, the 2D boundary is
traced from the start point to the end point or otherwise
determined. In one embodiment, the 2D boundary is
highly dependent on the reference region of interest,
which allows for a relatively higher degree of steerability
and flexibility by the user. In another embodiment, the

2D boundary is highly independent on the reference re-
gion of interest, which may facilitate locating a local or
global optimum. In another embodiment, the reference
region of interest may be provided along with an arbitrary
plane (e.g., normal vector) also used to determine the
2D boundary. The coordinates of the 2D boundary are
transformed if needed, for example, from cylindrical co-
ordinates to Cartesian coordinates.
[0045] At 414, the 2D boundary is displayed, e.g., over-
layed or superimposed over the presentation of the
cross-section image data. The 2D boundary can be man-
ually modified by the user. For example, the user can
change the boundary shape, size, position, etc. The dis-
played boundary may also be locked so that moving the
graphical pointer does not result in visual loss of the su-
perimposed boundary. In another embodiment, a first
sub-portion (e.g., the 25% closest to the graphical point-
er) of the displayed boundary is locked and a remaining
portion of the boundary is free to update until locked.
[0046] At 416, optionally, various information is gener-
ated based on the 2D boundary and displayed therewith.
Examples of suitable information include, but are not lim-
ited to, an area of the bounded region, a centroid of the
bounded region, a long axis of the bounded region, a
short axis of the bounded region, a Hounsfield mean val-
ue for the bounded region, a Hounsfield quartile value
for the bounded region, minimal oblique bounding box,
and/or other information. Some or all of the information
can be overlayed or superimposed in connection with the
presentation of the cross-section image data. In another
example, the information is conveyed via a signal to stor-
age medium and one or more other devices.
[0047] FIGURE 5 illustrates an example method for
generating a 3D segmentation in connection with act 318
of FIGURE 3.
[0048] At 502, a plurality of spherical rays with radial
gradients around the reference region of interest are gen-
erated. The rays may be determined in polar, Cartesian,
and/or other coordinates. In the illustrated embodiment,
the coordinates of the 2D boundary are converted from
Cartesian coordinates to polar coordinates. In another
embodiment, the coordinates are converted to another
coordinate system. In another embodiment, the coordi-
nates are not converted.
[0049] At 504, a surface of minimal cost that encloses
the reference region of interest is determined. In one in-
stance, this is achieved by growing a surface from the
reference region of interest to the boundary, prioritized
by a lowest cumulative path cost, using step costs inverse
to the image gradient. The reference region of interest is
assigned a path cost of zero. Growth is stopped when
the boundary is completely filled, a closed hull encloses
the reference region of interest, or otherwise. The points
are then ordered by highest cost. Points of highest cost
are removed if the hull is still closed despite point remov-
al. This mitigates overgrowth of the surface. The remain-
ing points form the hull.
[0050] At 506, a region is gown (e.g., in Cartesian co-
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ordinates) around the reference region of interest, ac-
cepting all points which have polar coordinates inside the
enclosing hull.
[0051] At 508, axial, coronal, and/or sagittal cross-sec-
tions of the 3D segmentation are generated and dis-
played.
[0052] At 510, optionally, various information is gener-
ated. Examples of suitable information include, but are
not limited to, a volume of the 3D segmentation, the long-
est axis, the three principal axes of the 3D segmentation,
and/or other information. Such information and/or other
information can be displayed, for example, concurrently
with the 3D segmentation.
[0053] The above described acts may be implemented
by way of computer readable instructions, which, when
executed by a computer processor(s), causes the proc-
essor(s) to carry out the acts described herein. In such
a case, the instructions are stored in a computer readable
storage medium such as memory associated with and/or
otherwise accessible to the relevant computer.
[0054] The invention has been described with refer-
ence to the preferred embodiments. The invention is de-
fined by the appended claims.

Claims

1. A method for segmenting image data, comprising:

identifying a 2D boundary start position corre-
sponding to tissue of interest in a displayed
cross-section of volumetric image data, wherein
the start position is identified by a current posi-
tion of a graphical pointer with respect to the
displayed cross-section (306);
generating a preview 2D boundary for the tissue
of interest based on the start position;
displaying the preview 2D boundary superim-
posed over the displayed cross-section (310);
and
updating the displayed preview 2D boundary if
the position of the graphical pointer changes
with respect to the displayed cross-section (308,
310), wherein the displayed preview 2D bound-
ary is a contour that tracks to the position of the
graphical pointer in the cross-section wherein
the contour is updated in real time as the position
of the graphical pointer changes within the cross
section; and
based on a user input selecting the displayed
preview 2D boundary superimposed on the dis-
played cross-section, segmenting the tissue of
interest in the volumetric image data in three di-
mensions using the selected displayed preview
2D boundary.

2. The method of claim 1, wherein the pointer is a
mouse hovered over the image data and the start

position is identified without a mouse click.

3. The method of claim 2, wherein the start position
changes only in response to hovering the mouse
over a different region of the cross-section.

4. The method of any of claims 2 to 3, wherein the 2D
boundary is selected via a mouse click.

5. The method of claim 4, further comprising:

locking in the selected 2D preview boundary for
segmentation;
generating and displaying a second preview 2D
boundary; and
comparing the selected and second preview 2D
boundaries.

6. The method of any of claims 1 to 5, further compris-
ing:

determining the 2D boundary based on a lowest
cost path from the start position.

7. A segmentor (118), comprising:

a processor that identifies a 2D boundary start
position corresponding to tissue of interest in a
displayed cross-section of volumetric image da-
ta, wherein the start position is identified by a
current position of a graphical pointer with re-
spect to the displayed cross-section (306), gen-
erates a preview 2D boundary for the tissue of
interest based on the start position, displays the
preview 2D boundary superimposed over the
displayed cross-section (310), wherein the dis-
played preview 2D boundary changes as the
current position of the displayed pointer chang-
es, wherein the displayed preview 2D boundary
is a contour that tracks to the position of the
graphical pointer in the cross-section wherein
the contour is updated in real time as the position
of the graphical pointer changes within the cross
section, and based on a user input selecting the
displayed preview 2D boundary, segments the
tissue of interest in the volumetric image data in
three dimensions using the selected preview 2D
boundary.

8. The segmentor of claim 7, wherein the processor
selects a 2D boundary from a plurality of displayed
2D boundaries corresponding to different positions
of the displayed pointer based on a user input.

9. The segmentor of claim 8, wherein the user input
includes a mouse click.

10. The segmentor of any of claims 7 to 9, wherein the
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current position of the displayed pointer changes by
hovering the pointer to a different location in the dis-
played cross-section.

11. The segmentor of any of the claims 7 to 10, wherein
the processor generates one or more imaging sta-
tistics for the segmented volume.

12. The segmentor of any of claims 7 to 11, wherein the
processor generates a mapping between the current
position of the displayed pointer and the tissue of
interest and the processor utilizes the mapping to
determine a start position in the image data for the
2D boundary.

Patentansprüche

1. Verfahren zum Segmentieren von Bilddaten, umfas-
send:

Identifizieren einer 2D-Begrenzungsstartpositi-
on entsprechend interessierendem Gewebe in
einem angezeigten Querschnitt von volumetri-
schen Bilddaten, wobei die Startposition durch
eine aktuelle Position eines grafischen Zeigers
in Bezug auf den angezeigten Querschnitt (306)
identifiziert wird;
Erzeugen einer Vorschau-2D-Begrenzung für
das interessierende Gewebe basierend auf der
Startposition;
Anzeigen der Vorschau-2D-Begrenzung dem
angezeigten Querschnitt (310) überlagert; und
Aktualisieren der angezeigten Vorschau-2D-
Begrenzung, wenn sich die Position des grafi-
schen Zeigers in Bezug auf den angezeigten
Querschnitt (308, 310) ändert, wobei die ange-
zeigte Vorschau-2D-Begrenzung eine Kontur
ist, die die Position des grafischen Zeigers in
dem Querschnitt verfolgt, wobei die Kontur in
Echtzeit aktualisiert wird, wenn sich die Position
des grafischen Zeigers innerhalb des Quer-
schnitts ändert, und
basierend auf einer Benutzereingabe zur Aus-
wahl der angezeigten Vorschau-2D-Begren-
zung, die dem angezeigten Querschnitt überla-
gert ist, Segmentieren des interessierenden Ge-
webes in den volumetrischen Bilddaten in drei
Dimensionen unter Verwendung der ausge-
wählten angezeigten Vorschau-2D-Begren-
zung.

2. Verfahren nach Anspruch 1, wobei der Zeiger eine
Maus ist, die über die Bilddaten geführt wird, und die
Startposition ohne einen Mausklick identifiziert wird.

3. Verfahren nach Anspruch 2, wobei sich die Startpo-
sition nur in Reaktion darauf ändert, dass die Maus

über eine andere Region des Querschnitts geführt
wird.

4. Verfahren nach einem der Ansprüche 2 bis 3, wobei
die 2D-Begrenzung über einen Mausklick ausge-
wählt wird.

5. Verfahren nach Anspruch 4, weiterhin umfassend:

Einrasten der ausgewählten 2D-Vorschau-Be-
grenzung zur Segmentierung;
Erzeugen und Anzeigen einer zweiten Vor-
schau-2D-Begrenzung; und
Vergleichen der ausgewählten und der zweiten
Vorschau-2D-Begrenzungen.

6. Verfahren nach einem der Ansprüche 1 bis 5, wei-
terhin umfassend:

Ermitteln der 2D-Begrenzung basierend auf ei-
nem niedrigsten Kostenpfad ausgehend von der
Startposition.

7. Segmentierungseinheit (118), umfassend:

einen Prozessor, der eine 2D-Begrenzungs-
startposition entsprechend interessierendem
Gewebe in einem angezeigten Querschnitt von
volumetrischen Bilddaten identifiziert, wobei die
Startposition durch eine aktuelle Position eines
grafischen Zeigers in Bezug auf den angezeig-
ten Querschnitt (306) identifiziert wird, basie-
rend auf der Startposition eine Vorschau-2D-
Begrenzung für das interessierende Gewebe
Startposition erzeugt, die Vorschau-2D-Begren-
zung dem angezeigten Querschnitt (310) über-
lagert anzeigt, wobei sich die angezeigte Vor-
schau-2D-Begrenzung ändert, wenn sich die
aktuelle Position des angezeigten Zeigers än-
dert, wobei die angezeigte Vorschau-2D-Be-
grenzung eine Kontur ist, die die Position des
grafischen Zeigers in dem Querschnitt verfolgt,
wobei die Kontur in Echtzeit aktualisiert wird,
wenn sich die Position des grafischen Zeigers
innerhalb des Querschnitts ändert, und basie-
rend auf einer Benutzereingabe zur Auswahl der
angezeigten Vorschau-2D-Begrenzung, die
dem angezeigten Querschnitt überlagert ist, das
interessierende Gewebe in den volumetrischen
Bilddaten in drei Dimensionen unter Verwen-
dung der ausgewählten angezeigten Vorschau-
2D-Begrenzung segmentiert.

8. Segmentierungseinheit nach Anspruch 7, wobei der
Prozessor eine 2D-Begrenzung aus einer Vielzahl
von angezeigten 2D-Begrenzungen, die anderen
Positionen des angezeigten Zeigers entsprechen,
basierend auf einer Benutzereingabe auswählt.
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9. Segmentierungseinheit nach Anspruch 8, wobei die
Benutzereingabe einen Mausklick umfasst.

10. Segmentierungseinheit nach einem der Ansprüche
7 bis 9, wobei sich die aktuelle Position des ange-
zeigten Zeigers ändert, indem der Zeiger zu einem
anderen Ort in dem angezeigten Querschnitt geführt
wird.

11. Segmentierungseinheit nach einem der Ansprüche
7 bis 10, wobei der Prozessor eine oder mehrere
Bildgebungsstatistiken für das segmentierte Volu-
men erzeugt.

12. Segmentierungseinheit nach einem der Ansprüche
7 bis 11, wobei der Prozessor ein Mapping zwischen
der aktuellen Position des angezeigten Zeigers und
dem interessierenden Gewebe erzeugt und der Pro-
zessor das Mapping verwendet, um eine Startposi-
tion in den Bilddaten für die 2D-Begrenzung zu er-
mitteln.

Revendications

1. Procédé de segmentation de données d’image
comprenant :

l’identification d’une position de départ de limite
2D correspondant à un tissu d’intérêt dans une
section transversale affichée de données d’ima-
ge volumétriques, dans lequel la position de dé-
part est identifiée par une position actuelle d’un
pointeur graphique par rapport à la section
transversale affichée (306) ;
la génération d’une limite 2D de prévisualisation
pour le tissu d’intérêt sur la base de la position
de départ ;
l’affichage de la limite 2D de prévisualisation su-
perposée sur la section transversale affichée
(310) ; et
la mise à jour de la limite 2D de prévisualisation
affichée si la position du pointeur graphique
change par rapport à la section transversale af-
fichée (308, 310), dans lequel la limite 2D de
prévisualisation affichée est un contour qui suit
la position du pointeur graphique dans la section
transversale, dans lequel le contour est mis à
jour en temps réel lorsque la position du pointeur
graphique change dans la section transversale ;
et
sur la base d’une entrée d’utilisateur sélection-
nant la limite 2D de prévisualisation affichée su-
perposée sur la section transversale affichée, la
segmentation du tissu d’intérêt dans les don-
nées d’image volumétriques en trois dimensions
en utilisant la limite 2D de prévisualisation affi-
chée sélectionnée.

2. Procédé selon la revendication 1, dans lequel le
pointeur est une souris passée sur les données
d’image et la position de départ est identifiée sans
un clic de souris.

3. Procédé selon la revendication 2, dans lequel la po-
sition de départ change seulement en réponse au
passage de la souris sur une région différente de la
section transversale.

4. Procédé selon l’une quelconque des revendications
2 à 3, dans lequel la limite 2D est sélectionnée au
moyen d’un clic de souris.

5. Procédé selon la revendication 4, comprenant en
outre :

le verrouillage dans la limite 2D de prévisualisa-
tion sélectionnée pour la segmentation ;
la génération et l’affichage d’une deuxième limi-
te 2D de prévisualisation ; et
la comparaison de la deuxième limite 2D de pré-
visualisation et de la limite 2D de prévisualisa-
tion sélectionnée.

6. Procédé selon l’une quelconque des revendications
1 à 5, comprenant en outre :

la détermination de la limite 2D sur la base d’un
trajet de coût le plus bas à partir de la position
de départ.

7. Dispositif de segmentation (118) comprenant :

un processeur qui identifie une position de dé-
part de limite 2D correspondant à un tissu d’in-
térêt dans une section transversale affichée de
données d’image volumétriques, dans lequel la
position de départ est identifiée par une position
actuelle d’un pointeur graphique par rapport à
la section transversale affichée (306), génère
une limite 2D de prévisualisation pour le tissu
d’intérêt sur la base de la position de départ,
affiche la limite 2D de prévisualisation superpo-
sée sur la section transversale affichée (310),
dans lequel la limite 2D de prévisualisation affi-
chée change lorsque la position actuelle du
pointeur graphique change, dans lequel la limite
2D de prévisualisation affichée est un contour
qui suit la position du pointeur graphique dans
la section transversale, dans lequel le contour
est mis à jour en temps réel lorsque la position
du pointeur graphique change dans la section
transversale, et,
sur la base d’une entrée d’utilisateur sélection-
nant la limite 2D de prévisualisation affichée,
segmente le tissu d’intérêt dans les données
d’image volumétriques en trois dimensions en
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utilisant la limite 2D de prévisualisation sélec-
tionnée.

8. Dispositif de segmentation selon la revendication 7,
dans lequel le processeur sélectionne une limite 2D
à partir d’une pluralité de limites 2D affichées cor-
respondant à différentes positions du pointeur affi-
ché sur la base d’une entrée d’utilisateur.

9. Dispositif de segmentation selon la revendication 8,
dans lequel l’entrée d’utilisateur comprend un clic de
souris.

10. Dispositif de segmentation selon l’une quelconque
des revendications 7 à 9, dans lequel la position ac-
tuelle du pointeur affiché change en passant le poin-
teur sur une position différente dans la section trans-
versale affichée.

11. Dispositif de segmentation selon l’une quelconque
des revendications 7 à 10, dans lequel le processeur
génère une ou plusieurs statistiques d’imagerie pour
le volume segmenté.

12. Dispositif de segmentation selon l’une quelconque
des revendications 7 à 11, dans lequel le processeur
génère un mappage entre la position actuelle du
pointeur affiché et le tissu d’intérêt et le processeur
utilise le mappage pour déterminer une position de
départ dans les données d’image pour la limite 2D.
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