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Automatic movie fly-path calculation

FIELD OF THE INVENTION
This invention pertains in general to the field of medical imaging. More
particularly the invention relates to automatic movie fly-path calculation in a medical image

dataset.

BACKGROUND OF THE INVENTION

Movies of volume rendered medical images, that give an impression of the
anatomy, become more and more important, because this type of visualization comes close to
reality.

In cardiac imaging there is a desire to be able to visualize the coronary arteries
of the heart in an acquired cardiac image dataset, for example to detect a stenosis in the
coronary arteries. A cardiac image dataset may be obtained by performing a Magnetic
Resonance Imaging (MRI) scan of a patient’s heart. Once the scan is recorded it may for
instance be visualized as a volume rendering, after applying proper classification and
segmentation. By choosing different orientations of the camera of the volume rendered
image, a sequence of images may be derived that form a movie.

Cardiologists welcome volume rendered images of the heart with coronaries,
as this type of visualization resembles closely to what they will see, when they subsequently
perform an operation on the patient. The natural way to inspect the coronaries is to view them
one by one in the direction of the blood flow, starting at the aorta, moving downwards.

Currently it is virtually impossible to reproducibly compose comparable free-
hand overview movies of a whole heart scan. The user selects certain so-called key images.
These key images are images on the fly-path of the camera. Once the user has selected all the
key images he likes, a fly-path is calculated by interpolating the geometrical properties of the
key images; these are, origin in space, orientation in space and the zoom factor. Apart from
these manually selected key images there also exist automatic fly-paths. However these paths
are simple mathematical paths, such as e.g. a circle around the object. All images of the

movie will have the same classification/opacity.
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A shortcoming of the current solutions is that it is very time consuming to
define the key images if another path than geometrical primitives, such as a circle, is
preferred. Furthermore, it is virtually impossible to reproducibly define comparable complex,
manually composed, fly-paths.

Hence, an apparatus, method, computer-readable medium and use allowing for

increased flexibility and cost-effectiveness would be advantageous.

SUMMARY OF THE INVENTION

Accordingly, the present invention preferably seeks to mitigate, alleviate or
eliminate one or more of the above-identified deficiencies in the art and disadvantages singly
or in any combination and solves at least the above mentioned problems by providing an
apparatus, a method, a computer-readable medium, and use according to the appended patent
claims.

In an aspect of the invention an apparatus for processing of an image dataset
comprising an object is provided. The apparatus comprises a segmentation unit configured to
perform image segmentation of said object, a calculation unit configured to: calculate a first
location defining a first start point of a first sub object of said object; calculate a second
location defining an first end point of said first sub object; calculate a third location defining
a center point of said image dataset; calculate a first projected start point by projecting said
first start point onto a projection surface using said center point; calculate a first projected
end point by projecting said first start point onto a projection surface using said center point;
and calculate a path between said first projected start point and said first projected end point.
The apparatus may also comprise a movie creation unit configured to calculate at least two
successive images along said path, wherein each of said images has a projection plane
defined by a predetermined relation to said path and center point.

In another aspect of the invention a method for processing of an image dataset
comprising an object is provided. The method comprises performing image segmentation of
said object, calculating a first location defining a first start point of a first sub object of said
object, calculating a second location defining an first end point of said first sub object,
calculating a third location defining a center point of said image dataset, calculating a first
projected start point by projecting said first start point onto a projection surface using said
center point, calculating a first projected end point by projecting said first start point onto a
projection surface using said center point, calculating a path between said first projected start

point and said first projected end point, and calculating at least two successive images along
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said path, wherein each of said images has a projection plane defined by a predetermined
relation to said path and center point.

In yet another embodiment a computer-readable medium having embodied
thereon a computer program for processing by a processor is provided. The computer
program comprises a segmentation code segment configured to perform image segmentation
of an object being comprised in an image dataset, a calculation code segment configured to:
calculate a first location defining a first start point of a first sub object of said object;
calculate a second location defining an first end point of said first sub object; calculate a third
location defining a center point of said image dataset; calculate a first projected start point by
projecting said first start point onto a projection surface using said center point; calculate a
first projected end point (by projecting said first start point onto a projection surface using
said center point; and calculate a path between said first projected start point and said first
projected end point. The computer program may also comprise a movie creation code
segment configured to calculate at least two successive images along said path, wherein each
of said images has a projection plane defined by a predetermined relation to said path and
center point.

In an aspect of the invention a use of the apparatus according to claim 1 for
facilitating diagnosis or subsequent treatment or surgical treatment of an anatomical structure
in a patient is provided.

The proposed method focuses on volume rendered movies of whole heart MR
scans. It solves the problems mentioned above, by automatically deriving a fly-path from the
segmentation data of the coronary arteries. As a result a natural looking fly-path may be

calculated.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects, features and advantages of which the invention is
capable of will be apparent and elucidated from the following description of embodiments of
the present invention, reference being made to the accompanying drawings, in which:

Fig. 1 is an illustration showing a volume rendered image of a heart and a
preferred fly-path of the camera;

Fig. 2 is a block diagram showing an apparatus according to an embodiment;

Fig. 3 is an illustration of segmented sub objects in an image dataset and

points being used when calculating the fly-path according to an embodiment;
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Fig. 4 is an illustration showing the fly-path around an object according to an
embodiment.
Fig. 5 is an illustration showing a method according to an embodiment; and
Fig. 6 is an illustration showing computer program according to an

embodiment.

DESCRIPTION OF EMBODIMENTS

Fig. 1 illustrates a volume rendered image of the heart, in which a preferred
fly-path of the camera is drawn on the surface of the volume rendered image according to
prior art.

Several embodiments of the present invention will be described in more detail
below with reference to the accompanying drawings in order for those skilled in the art to be
able to carry out the invention. The invention may, however, be embodied in many different
forms and should not be construed as limited to the embodiments set forth herecin. Rather,
these embodiments are provided so that this disclosure will be thorough and complete, and
will fully convey the scope of the invention to those skilled in the art. The embodiments do
not limit the invention, but the invention is only limited by the appended patent claims.
Furthermore, the terminology used in the detailed description of the particular embodiments
illustrated in the accompanying drawings is not intended to be limiting of the invention.

The following description focuses on embodiments of the present invention applicable to the
field of imaging for creating an automatic movie fly-path of an object comprised in an image
dataset.

A main idea of the invention according to some embodiments is to provide an
apparatus and method for automatically calculating a fly-path through an object, such as a
heart, in an image dataset automatically.

In some embodiments the created fly-path movie is composed such, that it
produces a closed fly-path, without any discontinuities. A benefit of this embodiment is that
the movie may be played over and over again, without annoying jumps.

In an embodiment, according to Fig. 2, an apparatus 20 is provided. The
apparatus comprises a segmentation unit 21 for performing segmentation of an object of
interest, such as coronary arteries, in an anatomical structure, such as a heart, in an image
dataset such as a volumetric image dataset.

Any suitable commonly known image segmentation techniques may be used

to perform the segmentation. The specific segmentation technique used in the apparatus may
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vary from time to time, depending on the object type, or e.g. as segmentation techniques
constantly being improved. It should be appreciated that the invention according to some
embodiments is not limited to a specific segmentation technique.

The apparatus may also comprise a calculation unit 22 for calculation of a first
location defining a start point 31 of a first sub object, such as a first coronary artery.

In some embodiments a user may define the start point and end point or
average end point of a sub object of interest by using a pointing device, such as a mouse by
clicking, in the image dataset. By applying for instance a minimum cost algorithm, the
centerline of the artery that connects these points may be found. Another known technique is
clicking one point, the start point, from which a tree structure may grow in a preferred
direction, which results in the centerline of a coronary artery with side branches. In both
cases the start point that was clicked by the user in the segmentation step, may be used as the
start position of the camera on the fly-path. Once the centerline is found, perpendicular to this
centerline a ring algorithm may be applied to find the border of the sub object, e.g. artery, in
each image dataset. Accordingly, the segmentation may contain a centerline with a start and
end point (or multiple end points) and a collection of voxels, which describe the object or sub
object.

Independently of the used segmentation techniques, the start point of the
camera is identical to the projected start point of the segmented centerline of the sub object.

The calculation unit may also be configured to calculate a second location
defining an end point 32 of the first sub object.

Moreover, the calculation unit 22 may be configured to calculate a third
location defining a start point 33 of a second sub object, such as a second coronary artery.
The calculation unit may also be configured to calculate a fourth location defining an end
point 34 of the second sub object.

The calculation unit 22 may also be configured to calculate an intermediate
point, e.g. located on the centerline of said sub object between the start point and end point.
The calculation unit may calculate the location of the intermediate point along the centerline,
¢.g. using known image processing segmentation algorithms.

The calculation unit may also be configured to calculate a center point of the
image dataset. The center point may e.g. be calculated such that it is located in the centre of

the segmented objects.
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Based on the calculated center point and the calculated points, i.e. start point,
intermediate points, and end point, along the sub object, a camera fly path may be calculated.
All points along the fly-path may have a defined distance to the center point.

Should the sub object comprise a split structure such as a tree structure the sub
object consequently will have one end point for each branch. This is e.g. the case when the
sub object is a coronary artery that has at least two end points since it splits. In this case the
calculation unit 22 is configured to calculate one average endpoint for each sub object.
Accordingly, one average end point for all calculated end points for each sub object may be
calculated, e.g. by calculating a vector from the center point to each end point and
subsequently average these vectors such that an averaged endpoint may be calculated.

Based on the first, second, third, and fourth location the calculation unit may
calculate an approximate direction of a long axis 35 as shown in Fig. 3, on which a center
point is located, onto which the camera, such as virtual camera, may be pointed during the
whole fly-path.

In Fig. 3 the calculated start and end points 31, 32, 33, 34 are illustrated in a
segmented coronary image. The calculated approximate long axis between the points 36 and
37 is also illustrated, and point 35, which is the middle of this long axis. Points 31, 32, 33 and
34 are vectors in space. Point 35 may be calculated as follows:

[36]=([31]+[33])2

[37]=([32] + [34])/2

[35]=([36] + [37])/2

Fig. 4 illustrates the fly-path around an object 40, which in this case is a heart,
and two sub objects 41, 42 that represent the two coronary arteries of the heart. A start point
S1, S2 and an average end point AE1, AE2 for each sub object may be observed. C indicates
the center point. P1 indicates a vector that originates from the center point and passes the
start point S1 in the sub object 41. P2 indicates a vector that originates from the center point
and passes the end point S2 in the sub object 41. The camera fly path may be defined at a
fixed distance, from the center point. Accordingly the camera fly-path may be illustrated as
being located on the surface of a virtual sphere having a radius such that the whole heart fits
inside this virtual sphere. The camera is on the surface of this virtual sphere and is always
pointing in the direction of the center point. The coordinates of a point of the fly-path may be
calculated utilizing a vector for each point along the sub object originating from the center

point. The coordinate at which this vector intersects the surface of the virtual sphere will be a
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point of the fly path. Accordingly, the coordinate at which vector P1 intersects the surface of
the virtual sphere will represent the start point of the fly-path. Similarly, the coordinate at
which vector P2 intersects the surface of the virtual sphere will represent an end point of the
fly-path. In this way the fly-path F1 may be calculated. Accordingly, the fly-path will be an
arc on the surface of the virtual sphere.

In an embodiment the calculation unit is configured to project each start point
S1, S2, end point E1, E2 or average end point AE1, AE2 onto the virtual sphere surface
resulting in a set of projected points S1°, S2°, E1°, E2°, AE1’, AE2’. The calculation may
utilize the center point as reference, e.g. utilizing the vector from the center point passing
through each calculated point to calculate the coordinate of the projected points. When the
coordinates of the projected points is known, the fly-path may be calculated as the shortest
path, i.e. an arc, between the projected points on the surface of the virtual sphere. In this way
the fly-path will comprise a number of segments, wherein each segment represents an arc
between two projected points on the virtual sphere surface.

For example, e.g. 4 segments may be provided:

L. From coronary 1 start S1 to coronary 1 end AE1
2. From coronary 1 end AE1 to coronary 2 start S2
3. From coronary 2 start S2 to coronary 2 end AE2; and
4. From coronary 2 end AE2 to coronary 1 start S1.

The resulting fly-path will thus constitute a closed loop path, as the end point
of each segment is the start point of the following segment for all segments except the last
segment, in which the end point is the start point of the first segment.

In an embodiment, the center point may be calculated using the start points s1
and s2, and end points el and 2. The focal point f of the camera may be calculated using:
f=(((s1+s2)/2) + ((el +€2)/2))2

The focal point is the center point of the virtual sphere.

The apparatus 20 may also comprise a movie creation unit 23, which is
configured to create a sequence of images, constituting a fly-path movie, following the
calculated fly path.

The movie creation unit may calculate each image of said sequence of images
based on the calculated fly-path and information regarding the orientation of the virtual
camera along the fly-path.

In three dimensions the orientation of the virtual camera may be defined by

rotation around three orthogonal axes. In an embodiment the camera plane is oriented such
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that it is pointing towards the center point. This means that the normal vector for any point,
such as the middle point, on the camera plane will intersect with the center point.

Moreover, this means that two of the three rotational axes thus are fully
defined by this relation. In an embodiment the remaining rotational axis may be calculated to
have a certain rotational relation to the fly-path. This remaining axis may be interpreted to
describe a horizon component of the orientation. The "horizon component of the orientation"
of the camera is fixed for all images in each segment, but for each segment the camera has a
different horizon component. The normal vector n of each plane, that is determined by the
points S, AE and C, defines the horizon component of the orientation of the camera in this
particular segment. This normal vector may be interpreted as being parallel to the horizon.

In this way the orientation may be fully defined by the normal vector as
horizon and the direction vector, which is defined by the current position and the focus point,
i.e. center point.

The orientation of the virtual camera may be such that the sub object is in a
vertical position and the direction vector of the centerline of the sub object is parallel to the
projection plane. For each point along the centerline an image may be registered by the
virtual camera. Once the virtual camera has reached the end point 32 of the first sub object,
its position may be automatically changed to the start point 33 of the second sub object, such
as the main artery.

The virtual camera may follow the centerline of the second sub object. When
the end point 34 of the second sub object is reached, the movie creation unit may create a
closed fly-by movie based on each of the registered images along the centerline(s).
Accordingly the motion creation unit is configured to create an image sequence based on
successive images taken along the centerline. The movie creation unit 23 may interpolate the
start point 33 of the second sub object with the end point of the first sub object, as well as
interpolate the end point of the second sub object with the start point 31 of the first sub object
to obtain closed fly-path.

The geometry of the camera may be described by three axes and an origin,
which in mathematics is written as a matrix and an extent that describes the zoom factor. For
example, two camera positions on the virtual sphere results in two matrices with known
parameters. By interpolation, a camera matrix for each camera position between the two
camera positions along the fly path may be calculated, e.g. by interpolating the parameters of

the known camera matrices.
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In some embodiments the movie creation unit may calculate n number of
images on each arc segment that have an equal delta in orientation starting at the start image
and ending at the end image. This may be repeated for each arc segment.

In some embodiments at least one intermediate point 11 located between the
start point and end point of the sub object, e.g. along the centerline of the sub object, is used
together with the start point and end point of the sub object and the center point to define a
fly-path on the virtual sphere. The intermediate point may be projected onto the virtual
sphere surface in the same way as the start or end point. Accordingly, the resulting fly-path
from projected start point S1’ to projected averaged end point AE’1 will comprise two arc
segments, i.e. from S1° to [1” and from 11’ to E1°, as instead of one arc from S1’ to AE1’
directly.

By increasing the amount of intermediate points 11, 12, etc that are used in the
calculation of the fly-path, the resulting image sequence may be experienced as being
increasingly shaky. This shakiness is due to fact that the sub object, such as artery is not a
perfect arc and accordingly this leads to increasing changes of the orientation of the camera
when traveling from the start point to the end point of the sub object.

On the other hand the shortest arc defined by S, AE (and C) might not keep the
sub object in the middle of the image. Accordingly, depending on the appearance of the sub
object, a number of intermediate points may be chosen to be included in the calculation of the
fly-path, in a way that the resulting image sequence is not experienced as shaky and at the
same time the sub object is as close to the middle of each image in the image sequence as
possible.

In some embodiments, one intermediate point located at the same distance
between the start point and end point may be used in the calculation of the fly-path.

In other embodiments two intermediate points, e.g. located 1/3 and 2/3 of the distance from
the start point to the end point, may be used in the calculation of the camera fly-path.

In other embodiments any number of intermediate points may be used in the
calculation of the camera fly-path.

Accordingly, the fly-path between a projected start point S1° and projected
average end point AE1” of a sub object may either be a perfect arc defined by S1, AE1, and C
or being composed out of sub segments that may have any resolution by computing the
projection of n intermediate points of the sub object on the virtual sphere. An intermediate
point may according to some embodiments be located on a straight line between the start

point and the end point of a sub object.
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An intermediate point may according to some embodiments be located on a
straight line between any start point(s) and/or end point(s) of two different sub objects.

The intermediate points may be located on a straight line between the start
point and end point of a sub object. The straight line may thus differ from the calculated
centerline and its projection on the virtual sphere may bring a smoother character to the fly-
path. The movie creation unit may then create a movie comprising registered virtual camera
images taken along the interpolated line, instead of the centerline as mentioned in an
embodiment above. As a result of letting the virtual camera follow the projection of the
interpolated line the sub object, such as artery, may optionally not be in the center of each
registered image anymore, but the resulting image sequence as a whole may be smoother
than compared to the embodiment using the centerline or intermediate points along the
centerline as a reference for the fly-path of the virtual camera.

In an embodiment the apparatus 20 moreover comprises an input unit 24
configured to receive input from a user, such as a radiologists or cardiologists, regarding a
preferred fly-path differing from the automatically calculated movie fly-path. The calculation
unit may be configured to calculate additional points from the user-defined fly-path in
relation to the calculated start points 31, 33 and end points 32, 34 respectively. These
additional points are located on the user-defined fly-path. The start points, end points, and
additional points define the user defined fly path. The additional points are not stored as
absolute coordinate values but are stored as relative positions with respect to the position of
the calculated start and end points.

In some embodiments the calculation unit may utilize the calculated additional
points for calculating a fly-path that deviates from the standard fly-path. For each new patient
the fly-path will be based on the calculated start point(s) 31, 33 and end point(s) 32, 34 and
points calculated from the additional points. The movie creation unit 23 then creates a movie
utilizing images registered by the virtual camera along a line composed of the modified
standard fly-path.

In some embodiments the segmentation unit 21, calculation unit 22, movie
creation unit 23, or input unit 24 may be comprised into one integral, such as one unit.

In an embodiment, according to Fig. 5, a method for processing of an image
dataset comprising an object is provided. The method comprises performing 51 image
segmentation of said object. The method may also comprise calculating 52 a first location
defining a first start point 31, S1 of a first sub object of said object. The method may also

comprise calculating 53 a second location defining a first end point 32, E1, AE1 of said first
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sub object. The method may also comprise calculating 54 a third location defining a center
point 35, C of said image dataset. The method may also comprise calculating 55 a first
projected start point S1° by projecting said first start point onto a projection surface using
said center point. The method may also comprise calculating 56 a first projected end point
E1’, AE1’ by projecting said first start point onto a projection surface using said center point.
The method may also comprise calculating 57 a path F1 between said first projected start
point and said first projected end point. The method may also comprise calculating 58 at least
two successive images along said path, wherein each of said images has a projection plane
defined by a predetermined relation to said path and center point.

In an embodiment, according to Fig. 6, a computer-readable medium having
embodied thereon a computer program for processing by a processor is provided. The
computer program comprises a segmentation code segment 61 configured to perform image
segmentation of an object being comprised in an image dataset, a calculation code segment
62 configured to calculate a first location defining a first start point 31, S1 of a first sub
object of said object. The calculation code segment may also be configured to calculate a
second location defining an first end point 32, E1, AE1 of said first sub object a third location
defining a center point 35, C of said image dataset. The calculation code segment may also be
configured to calculate a first projected start point S1° by projecting said first start point onto
a projection surface using said center point, calculate a first projected end point E1’, AE1’ by
projecting said first start point onto a projection surface using said center point. The
calculation code segment may also be configured to calculate a path F1 between said first
projected start point and said first projected end point. The computer program may also
comprise a movie creation code segment 63 configured to calculate at least two successive
images along said path, wherein each of said images has a projection plane defined by a
predetermined relation to said path and center point.

In an embodiment a use of the apparatus, method, or computer program for
facilitating diagnosis or subsequent treatment or surgical treatment of an anatomical structure
in a patient is provided.

Applications and use of the above-described embodiments according to the
invention are various and include all applications where movie generation of volume-
rendered images comprising e.g. heart data is desired.

The segmentation unit, calculation unit, motion creation unit may be any unit
normally used for performing the involved tasks, e.g. a hardware, such as a processor with a

memory. The processor may be any of variety of processors, such as Intel or AMD
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processors, CPUs, microprocessors, Programmable Intelligent Computer (PIC)
microcontrollers, Digital Signal Processors (DSP), etc. However, the scope of the invention is
not limited to these specific processors. The memory may be any memory capable of storing
information, such as Random Access Memories (RAM) such as, Double Density RAM
(DDR, DDR2), Single Density RAM (SDRAM), Static RAM (SRAM), Dynamic RAM
(DRAM), Video RAM (VRAM), etc. The memory may also be a FLASH memory such as a
USB, Compact Flash, SmartMedia, MMC memory, MemoryStick, SD Card, MiniSD,
MicroSD, xD Card, TransFlash, and MicroDrive memory etc. However, the scope of the
invention is not limited to these specific memories.

In an embodiment the apparatus is comprised in a medical workstation or
medical system, such as a Computed Tomography (CT) system, Magnetic Resonance
Imaging (MRI) System or Ultrasound Imaging (US) system.

In an embodiment the computer-readable medium comprises code segments
arranged, when run by an apparatus having computer-processing properties, for performing
all of the method steps or functionalities of the apparatus defined in some embodiments.

The invention may be implemented in any suitable form including hardware,
software, firmware or any combination of these. However, preferably, the invention is
implemented as computer software running on one or more data processors and/or digital
signal processors. The elements and components of an embodiment of the invention may be
physically, functionally and logically implemented in any suitable way. Indeed, the
functionality may be implemented in a single unit, in a plurality of units or as part of other
functional units. As such, the invention may be implemented in a single unit, or may be
physically and functionally distributed between different units and processors.

Although the present invention has been described above with reference to
specific embodiments, it is not intended to be limited to the specific form set forth herein.
Rather, the invention is limited only by the accompanying claims and, other embodiments
than the specific above are equally possible within the scope of these appended claims.

In the claims, the term "comprises/comprising” does not exclude the presence
of other elements or steps. Furthermore, although individually listed, a plurality of means,
clements or method steps may be implemented by e.g. a single unit or processor.
Additionally, although individual features may be included in different claims, these may
possibly advantageously be combined, and the inclusion in different claims does not imply
that a combination of features is not feasible and/or advantageous. In addition, singular

"non

references do not exclude a plurality. The terms "a", "an", “first”, “second” etc do not
y 2 2
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preclude a plurality. Reference signs in the claims are provided merely as a clarifying

example and shall not be construed as limiting the scope of the claims in any way.
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CLAIMS:

L. An apparatus (20) for processing of an image dataset comprising an object,
said apparatus comprising:
- a segmentation unit (21) configured to perform image segmentation of said
object,
- a calculation unit (22) configured to:

- calculate a first location defining a first start point (31, S1) of a first
sub object of said object;

- calculate a second location defining an first end point (32, E1, AEI)
of said first sub object;

- calculate a third location defining a center point (35, C) of said image
dataset;

- calculate a first projected start point (S1’) by projecting said first start
point onto a projection surface using said center point;

- calculate a first projected end point (E1°, AE1’) by projecting said
first start point onto a projection surface using said center point; and

- calculate a path (F1) between said first projected start point and said
first projected end point,
- a movie creation unit (23) configured to calculate at least two successive
images along said path, wherein each of said images has a projection plane defined by a

predetermined relation to said path and center point.

2. The apparatus according to claim 1, wherein said path is a closed loop path.

3. The apparatus according to claim 1, wherein said path is located on the surface
of a virtual sphere comprising said object, and wherein said center point is the center point of

said virtual sphere.

4. The apparatus according to claim 1, wherein said calculation unit 22 is further

configured to calculate a first intermediate point (I1) located between said first start point and
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said first end point, and wherein said calculation unit is configured to:
- calculate a projected intermediate point (I1°) by projecting said intermediate
point onto the projection surface using said center point, and
- calculate a path (F1) between said first projected start point and said first

projected end point via said projected intermediate point.

5. The apparatus according to claim 4, wherein said intermediate point is located

on a centerline of said sub object.

6. The apparatus according to claim 4, wherein said intermediate point is located

on a straight line between said first start point and said first end point.

7. The apparatus according to claim 1, wherein said end point is an averaged end
point.
3. The apparatus according to claim 1, wherein said object is a heart and said first

sub object is a coronary artery.

9. The apparatus according to claim 1, wherein said calculation unit (22) is
further configured to:

- calculate a first location defining a second start point (33, S2) of'a second sub
object of said object;

- calculate a second location defining a second end point (34, E2, AE2) of said
second sub object; and

- calculate a second projected start point (S2”) by projecting said second start
point onto a projection surface using said center point,

- calculate a second projected end point (E1°, AE1’) by projecting said second
start point onto a projection surface using said center point,

- calculate a path (F1) between said first projected start point, said first

projected end point, said second projected start point, and said second projected end point.

10. The apparatus according to claim 8, wherein said center point (35) is
calculated using said first start point, said first end point, said second start point, and said

second end point.
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11. The apparatus according to claim 1, wherein said projection plane of each
image is oriented such that the normal vector for a point of the projection plane intersect with

said center point.

12. The apparatus according to claim 1, further comprising an input unit (24)
configured to receive information regarding a preferred fly-path from a user, and wherein the
calculation unit is configured to:

- calculate at least one additional point from the user-defined fly-path in relation
to the first start point (31, S1, 33, S2) and first end point (32, E1, AE1, 34, E2, A22) based on
said information; and

- calculate a path based on said first projected start point, first projected end
point, center point and the relation of said at least one additional point with respect to the

position of the first start point and first end point.

13. A method for processing of an image dataset comprising an object, said
method comprising:
- performing (51) image segmentation of said object,

- calculating (52) a first location defining a first start point (31, S1) of a
first sub object of said object,

- calculating (53) a second location defining an first end point (32, E1,
AE1) of said first sub object,

- calculating (54) a third location defining a center point (35, C) of said
image dataset,

- calculating (55) a first projected start point (S1°) by projecting said
first start point onto a projection surface using said center point,

- calculating (56) a first projected end point (E1°, AE1’) by projecting
said first start point onto a projection surface using said center point,

- calculating (57) a path (F1) between said first projected start point
and said first projected end point,

- calculating (58) at least two successive images along said path,
wherein each of said images has a projection plane defined by a predetermined relation to

said path and center point.
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14. A computer-readable medium having embodied thereon a computer program
for processing by a processor, said computer program comprising:
- a segmentation code segment (61) configured to perform image segmentation
of an object being comprised in an image dataset,
- a calculation code segment (62) configured to:

- calculate a first location defining a first start point (31, S1) of a first
sub object of said object;

- calculate a second location defining an first end point (32, E1, AEI)
of said first sub object;

- calculate a third location defining a center point (35, C) of said image
dataset;

- calculate a first projected start point (S1°) by projecting said first start
point onto a projection surface using said center point;

- calculate a first projected end point (E1°, AE1’) by projecting said
first start point onto a projection surface using said center point; and

- calculate a path (F1) between said first projected start point and said
first projected end point, and
- a movie creation code segment (63) configured to calculate at least two
successive images along said path, wherein each of said images has a projection plane

defined by a predetermined relation to said path and center point.

15. Use of the apparatus according to claim 1 for facilitating diagnosis or

subsequent treatment or surgical treatment of an anatomical structure in a patient.
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