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(7) ABSTRACT

An ultrasound imaging apparatus (16) is disclosed for pro-
viding two-dimensional ultrasound images of a patient. The
ultrasound imaging apparatus comprises an input interface
(18) for receiving three-dimensional ultrasound data of a
volume of the patient from an ultrasound acquisition unit as
a continuous data stream and a motion detection unit (22) for
determining a motion of an object in the three-dimensional
ultrasound data and a direction of the motion in the three-
dimensional ultrasound data. An image processing unit (20)
determines a spatial rotation angle (46) of an image plane
(32, 34) within the volume on the basis of the determined
direction of the motion and determines two-dimensional
ultrasound image data on the basis of the three-dimensional
ultrasound data in the image plane within the volume. The
two-dimensional image data is provided via an output inter-
face to a display unit (26).
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ULTRASOUND IMAGING APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to an ultrasound
imaging apparatus for providing two-dimensional ultra-
sound images of the patient. The present invention further
relates to an ultrasound imaging system. The present inven-
tion further relates to an ultrasound image evaluation
method for providing two-dimensional ultrasound images of
a patient and a computer program comprising program code
means for causing a computer to carry out the steps of the
method for providing the two-dimensional ultrasound
images of the patient.

BACKGROUND OF THE INVENTION

[0002] In the field of ultrasound imaging systems, it is
generally known to capture three-dimensional ultrasound
image data from a volume of a patient and to derive
two-dimensional ultrasound images from the three-dimen-
sional ultrasound data in an image plane in order to display
two-dimensional ultrasound images on a display screen. The
two-dimensional ultrasound images derived from the three-
dimensional ultrasound data can be determined in three
different spatial image planes which are oriented orthogonal
to each other.

[0003] Itis further known to capture the three-dimensional
ultrasound data from the patient in real time as a sequence
of three-dimensional frames in order to provide a real time
image of the patient including a motion of objects in the field
of view in real time.

[0004] The image planes can be determined electronically
in the ultrasound system and the two-dimensional images
can be derived electronically from the three-dimensional
ultrasound data having different spatial orientations corre-
sponding to the position of the ultrasound probe in order to
provide a certain image or view on certain organs of the
patient. A corresponding system is e.g. known from EP 2 335
596 Al, wherein the image planes are determined as two-
dimensional slices through the three-dimensional ultrasound
data on the basis of the position of the ultrasound probe,
which is detected by means of a position detecting unit.
[0005] The disadvantage of the known ultrasound image
systems is that the image planes are determined on the basis
of the probe position and the probe steering direction so that
any image plane depends on the ultrasound probe position
and the viewing direction and that the visualization of a
dynamic behavior in the two-dimensional ultrasound images
is complicated.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the invention to provide
an improved ultrasound imaging apparatus and a corre-
sponding improved ultrasound image evaluation method for
providing two-dimensional ultrasound images of a patient,
which can visualize certain features, in particular a dynamic
behavior precisely with reduced handling effort for the user.
According to one aspect of the present invention, an ultra-
sound imaging apparatus is provided for providing two-
dimensional ultrasound images of a patient, comprising:
[0007] an input interface for receiving three-dimen-
sional ultrasound data of a volume of the patient from
an ultrasound acquisition unit as a continuous data
stream,
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[0008] amotion detection unit for determining a motion
of an object in the three-dimensional ultrasound data
and a direction of the motion in the three-dimensional
ultrasound data,

[0009] an image processing unit for determining a spa-
tial rotation angle of an image plane within the volume
on the basis of the determined direction of the motion
and for determining two-dimensional ultrasound image
data on the basis of the three-dimensional ultrasound
data in the image plane within the volume, and

[0010] an output interface for providing the two-dimen-
sional image data to a display unit.

[0011] According to another aspect of the present inven-
tion, an ultrasound imaging system is provided comprising:

[0012] an ultrasound acquisition unit including an ultra-
sound probe for acquiring three-dimensional ultra-
sound data of the volume of a patient,

[0013] a display unit for displaying ultrasound image
data on the basis of the three-dimensional ultrasound
data, and

[0014] an ultrasound imaging apparatus according to
the present invention for determining the ultrasound
image data to be displayed on the display unit.

[0015] According to another aspect of the present inven-
tion, an ultrasound image evaluation method is provided for
providing two-dimensional ultrasound images of a patient,
comprising the steps of:

[0016] receiving three-dimensional ultrasound data of a
volume of a patient as a continuous data stream,

[0017] determining a motion of an object within the
three-dimensional ultrasound data and a direction of the
motion in the three-dimensional ultrasound data,

[0018] determining a spatial rotation angle for an image
plane within the volume on the basis of the determined
direction of the motion,

[0019] determining the image plane within the volume
on the basis of the spatial rotation angle and determin-
ing the two-dimensional ultrasound images on the basis
of the three-dimensional ultrasound data in the image
plane, and

[0020] providing the two-dimensional image data to a
display unit.

[0021] According to still another aspect of the present
invention, a computer program is provided comprising pro-
gram code means for causing a computer to carry out the
steps of the ultrasound image evaluation method according
to the present invention, when said computer program is
carried out on a computer.

[0022] Preferred embodiments of the invention are defined
in the dependent claims. It shall be understood that the
claimed method has similar and/or identical preferred
embodiments as the claimed device and as defined in the
dependent claims.

[0023] The present invention is based on the idea to
determine a motion of an object in the three-dimensional
ultrasound data and to determine a direction of the motion in
the three-dimensional ultrasound data and to determine a
spatial rotation angle or a spatial orientation of an image
plane in the three-dimensional ultrasound data on the basis
of the direction of the motion determined in the three-
dimensional ultrasound data. The two-dimensional image
data is determined in the image plane so that the two-
dimensional images displayed by the display unit are aligned
to the motion of the object or the organ of the patient so that
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the visualization of the dynamic behavior in the three-
dimensional ultrasound data is improved.

[0024] It shall be understood that the spatial rotation angle
of the image plane may be determined initially on the basis
of the motion detected in the three-dimensional ultrasound
data or that the spatial rotation angle of a current image
plane may be adapted to the detected motion direction so
that the image plane is continuously aligned to the motion
direction independently of the position of the ultrasound
probe.

[0025] Hence, a continuous three-dimensional ultrasound
data stream can be received in real time and the image plane
in which the two-dimensional image data is displayed can be
determined correspondingly in real time so that an optimal
view of the dynamic behavior of an object or an organ of the
patient can be provided.

[0026] Consequently, the present invention achieves an
improved visualization of the dynamic behavior which is
automatically aligned and therefore less complicated for the
user.

[0027] In a preferred embodiment, the motion detection
unit comprises a motion estimation unit for estimating the
motion of the object on the basis of the three-dimensional
ultrasound data stream. This is a possibility to determine a
motion in the three-dimensional ultrasound data with low
calculation effort and in real time corresponding to the data
stream of the three-dimensional ultrasound data.

[0028] In a preferred embodiment, the motion detection
unit is adapted to determine the motion on the basis of
consecutive time frames of the three-dimensional ultrasound
data stream. This is a possibility to determine the motion on
the basis of the three-dimensional ultrasound data with high
reliability.

[0029] In a preferred embodiment, the motion detection
unit is adapted to determine the motion on the basis of
pattern detection within the consecutive time frames. This is
a possibility to determine the motion with low technical
effort on the basis of pattern matching.

[0030] In a preferred embodiment, the motion detection
unit is adapted to estimate a three-dimensional translation
motion between consecutive time frames on the basis of the
motion determined in the consecutive data frames. This is a
possibility to extract a relevant dynamic behavior of an
object of the patient on the basis of a global motion in the
three-dimensional ultrasound data so that the dynamic
behavior of the object can be determined with high preci-
sion.

[0031] In a preferred embodiment, the spatial rotation
angle is determined on the basis of the translation motion.
This is a possibility to determine the spatial rotation angle
with high precision on the basis of the translation motion
which is determined on the basis of the general motion in the
three-dimensional ultrasound data.

[0032] In a preferred embodiment, the motion detection
unit is adapted to determine a motion vector on the basis of
an average of a plurality of consecutive translation motions.
This is a possibility to achieve a smooth adaption and a
continuous change of the image plane.

[0033] In a preferred embodiment, the image processing
unit is adapted to determine the spatial rotation angle of the
image plane such that a motion vector of the determined
motion and the image plane are in-plane. Hence, the image
plane depicts an in-plane motion. This is a possibility to
improve the visualization of the dynamic behavior, since a
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motion in-plane with the image plane can be visualized in a
two-dimensional image plane with high precision.

[0034] In a preferred embodiment, the image processing
unit is adapted to determine a second image plane inclined
to the image plane, wherein a motion vector of the deter-
mined motion is in-plane with the second image plane and
wherein the image processing unit is adapted to determining
additional two-dimensional ultrasound image data on the
basis of the three-dimensional ultrasound data in the second
image plane. The so determined additional two-dimensional
ultrasound image data can be displayed in addition to the
image data of the first image plane. This is a possibility to
align the second image plane to the motion so that the
motion can be displayed in-plane of the second image plane.

[0035] In a preferred embodiment, the image processing
unit is designed to adapt the spatial rotation angle of the
image plane on the basis of the determined motion. This is
a possibility to continuously adapt the image plane to the
current motion so that a two-dimensional image aligned to
the detected motion can be provided in real time.

[0036] In a preferred embodiment, the output interface is
adapted to provide the two-dimensional image data to the
display unit as a continuous data stream. This is a possibility
to display the two-dimensional images in real time corre-
sponding to the captured three-dimensional image data.

[0037] Ina preferred embodiment, the ultrasound imaging
apparatus further comprises a user interface which is
adapted to enable and disable the alignment of the ultra-
sound image data to the determined direction of the motion.
This is a possibility to activate and deactivate the image
plane adaption and the motion steering of the ultrasound
imaging apparatus.

[0038] As mentioned above, the present invention pro-
vides the possibility to automatically adjust the image plane
and the two-dimensional ultrasound images to the motion
detected in the three-dimensional ultrasound data so that an
improved visualization of dynamic behavior of organs or
objects of the patient can be provided. Further, since the
motion is determined automatically, the dynamic behavior
can be located and displayed accordingly with low handling
effort which is therefore comfortable for the user. Since the
image plane is adapted to the motion detected in the ultra-
sound data, the dynamic behavior can be displayed nearly
independently of the viewing direction of the ultrasound
probe, so that the alignment of the image planes to the
motion can be provided nearly independently of the orien-
tation of the probe.

[0039] Consequently, an optimal alignment of the image
planes can be provided with low handling effort so that the
use of the ultrasound imaging apparatus is comfortable for
the user.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] These and other aspects of the invention will be
apparent from and elucidated with reference to the embodi-
ment(s) described hereinafter. In the following drawings
[0041] FIG. 1 shows a schematic representation of an
ultrasound imaging apparatus in use to scan a volume of a
patient’s body;

[0042] FIG. 2 shows a perspective illustration of three-
dimensional ultrasound image data and three image planes
in the ultrasound data; and
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[0043] FIG. 3 shows a perspective view of an adaptation
of the image planes in the three-dimensional ultrasound data
to a detected motion; and

[0044] FIG. 4 shows a schematic flow diagram of a
method for providing two-dimensional ultrasound images of
a patient.

DETAILED DESCRIPTION OF THE
INVENTION

[0045] FIG. 1 shows a schematic illustration of an ultra-
sound imaging system generally denoted by 10. The ultra-
sound imaging system 10 is applied to inspect a volume of
an anatomical side, in particular an anatomical side of a
patient 12. The medical imaging apparatus 10 comprises an
ultrasound probe 14 having at least one transducer array
including a multitude of transducer elements for transmitting
receiving ultrasound waves. The transducer elements are
preferably arranged in a two-dimensional array for provid-
ing three-dimensional ultrasound data.

[0046] The ultrasound imaging system 10 comprises in
general an ultrasound imaging apparatus 16 connected to the
ultrasound probe 14 for evaluating the three-dimensional
ultrasound data received from the ultrasound probe 14 and
for determining and providing two-dimensional ultrasound
images of the patient 12. The ultrasound imaging apparatus
16 comprises an input interface 18 for receiving three-
dimensional ultrasound data from the ultrasound probe 14.
The input interface 18 is adapted to receive the three-
dimensional ultrasound data in real time in a continuous data
stream so that a real time or a live ultrasound imaging is
possible.

[0047] The vltrasound imaging apparatus 16 comprises an
image processing unit 20 connected to the input interface 18
for receiving the three-dimensional ultrasound data and for
providing two-dimensional ultrasound image data from the
volume or the object of the patient 12 determined on the
basis of the three-dimensional ultrasound image data
received from the ultrasound probe 14.

[0048] The ultrasound imaging apparatus 16 further com-
prises a motion detection unit 22 connected to the input
interface 18 for receiving the three-dimensional ultrasound
data from the ultrasound probe 14 and for determining a
motion of an object in the three-dimensional ultrasound data
and, further, a direction of the motion in the three-dimen-
sional ultrasound data. The motion detection unit 22 is
connected to the image processing unit 20 and provides the
direction of the motion detected in the three-dimensional
ultrasound data to the image processing unit 20.

[0049] The image processing unit 20 receives the spatial
direction of the motion from the motion detection unit 22
and determines an image plane corresponding to the spatial
direction of the motion within the volume of the patient 12.
The image processing unit 20 determines two-dimensional
ultrasound image data on the basis of the three-dimensional
ultrasound data in the image plane and provides the so
determined two-dimensional ultrasound image data to an
output interface 24 of the ultrasound imaging apparatus 16.
The output interface 24 is connected to a display unit 26 for
displaying the two-dimensional ultrasound image data
received from the ultrasound imaging apparatus 16. The
image processing unit 20 may further determine an addi-
tional second image plane inclined to the image plane and
may further determine an additional third image plane
inclined to the image plane and inclined to the second image
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plane and to display the respective two-dimensional ultra-
sound image data in the additional image planes on the
display unit 26.

[0050] The image plane of the two-dimensional ultra-
sound image data is adapted to the motion direction deter-
mined in the three-dimensional ultrasound data so that
dynamic processes in the volume inspected by the ultra-
sound probe 14 can be visualized in the two-dimensional
ultrasound image data and displayed on the display 26. The
two-dimensional ultrasound image data is provided as a
continuous data stream corresponding to the continuous data
stream of the three-dimensional ultrasound data received
from the ultrasound probe 14 so that two-dimensional live
images can be displayed on the display unit 26, wherein the
image planes are respectively adapted to the motion of the
three-dimensional ultrasound data. Preferably, a motion vec-
tor of the motion in the three-dimensional ultrasound data is
determined and a spatial rotation angle of the image plane is
determined such that the motion direction is in-plane with
the image plane.

[0051] The additional second image plane may also be
adapted to the motion direction determined in the three-
dimensional ultrasound data so that the motion vector is
arranged in-plane in the second image plane and dynamic
processes in the volume inspected by the ultrasound probe
14 can be visualized in the additional two-dimensional
ultrasound image data displayed on the display 26 in addi-
tion to the first image plane. The image plane and the
additional second image plane may be arranged so that the
motion vector is an intersection of the two image planes.
Hence, the motion can be arranged or displayed in-plane in
the two image planes. The additional third image plane is
arranged inclined to the image plane and the second image
plane and preferably orthogonally to the image plane and the
second image plane so that the motion vector is out-of-plane
of the third image plane. The third image plane can be
displayed on the display 26 in order to display most of the
out-of-plane motion.

[0052] The motion in the three-dimensional ultrasound
data is continuously determined and the spatial rotation
angle(s) of the image plane is continuously adapted to the
currently detected motion so that the two-dimensional ultra-
sound image data is displayed continuously corresponding
to the motion detected in the three-dimensional ultrasound
data. Hence, the two-dimensional images displayed by the
display unit 26 are continuously aligned to the detected
motion and can be provided as a live image in real time.
[0053] The motion detection unit 22 receives the continu-
ous data stream of the three-dimensional ultrasound data and
determines the motion vector on the basis of consecutive
time frames of the ultrasound image data by detecting
corresponding pattern in the ultrasound data so that the
motion can be determined on the basis of pattern matching.
[0054] The motion detection unit 22 comprises a motion
estimation unit for estimating a translation motion, e.g. by
pattern matching or image value matching, on the basis of
which the image planes are determined. For each new
incoming ultrasound data frame, a three-dimensional trans-
lation is estimated between the new incoming frame and the
previous data frame. The translation motion is a three-
dimensional vector between corresponding positions or fea-
tures of two of the 3D ultrasound data frames. The transla-
tion motion is stored in an array. On the basis of the array
of translation motions a mean three-dimensional translation



US 2018/0116635 A1l

is calculated which considers a predefined amount of N
values of the translation motion. The direction of the mean
translation motion, which is preferably determined as a
motion vector determines the value of the spatial rotation
angle of the image plane. If the image plane is correspond-
ingly determined and the two-dimensional ultrasound image
data is determined in this image plane, the motion and the
two-dimensional image are in-plane, so that the dynamic
behavior can be visualized on the two-dimensional display
screen. For an amount of N=1, the spatial rotation angle
strictly follows the instantaneous value of the translation
motion. In order to provide a smooth two-dimensional
ultrasound image displayed on the display unit 26 the value
of N is preferably larger than 1. By means of this, the spatial
rotation angle is continuously and smoothly updated corre-
sponding to the pace of the incoming time frames of the
three-dimensional ultrasound data stream.

[0055] The ultrasound imaging system 10 may be pro-
vided for multimodal imaging, wherein the ultrasound
image data can be combined with medical images received
from a database 28 or another medical imaging system 28
like computer tomography or magnetic resonance tomogra-
phy connected to the image processing unit 20.

[0056] FIG. 2 shows a perspective illustration of a field of
view of the ultrasound probe 14. In the field of view, which
1s generally denoted by 30, three image planes 32, 34, 36 are
defined, which are in this embodiment disposed or arranged
orthogonally to each other. Two of the image planes 32, 34
are disposed parallel to a viewing direction 38 of the
ultrasound probe 14 and one of the image planes 36 is
disposed orthogonally to the viewing direction 38. On the
basis of these image planes, three two-dimensional ultra-
sound images 40, 42, 44 are determined as shown in FIG. 2.
The corresponding other image planes 32, 34, 36 are respec-
tively indicated in the two-dimensional ultrasound images
40, 42, 44,

[0057] In FIG. 3 a further perspective view of the field of
view 30 is shown including the image planes adapted to a
motion determined in the three-dimensional ultrasound
image data. Identical elements are denoted by identical
reference numerals, wherein here merely the differences are
explained in detail.

[0058] The vertical image planes 32, 34 are turned around
a vertical axis corresponding to the viewing direction 38 by
a spatial rotation angle 46, which is determined on the basis
of or corresponding to the motion vector determined in the
three-dimensional ultrasound image data. In this embodi-
ment, the two image planes 32, 34 are turned around by the
spatial rotation angle 46 and are maintained to be arranged
orthogonally to each other. The vertical image planes 32, 34
are spatially rotated or displaced on the basis of one motion
vector so that the motion direction becomes ‘in-plane’ with
respect to one of the image planes.

[0059] The image planes 32, 34, 36 may also be rotated
around an axis, which is inclined to the viewing direction 38
of the probe 14. In other words, the spatial rotation angle
may be directed in any spatial direction, so that any motion
can be visualized in the two-dimensional images.

[0060] The image planes 32, 34, 36 may also be rotated in
a first step around the vertical axis in order to arrange the
motion direction to be in-plane with the image plane 32 and
in a second step the image planes 32, 34, 36 may also be
rotated within the image plane 32 i.e. around a line of
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intersection between the image planes 32 and 34 in order to
arrange the motion direction to be in-plane with the image
plane 36.

[0061] Hence, the image planes and the corresponding
two-dimensional images 40, 42, 44 can be adapted to the
motion of an object in the field of view 30 so that the
dynamic behavior of the object can be visualized optimally
in the two-dimensional ultrasound images 40, 42, 44.
[0062] FIG. 4 shows a schematic flow diagram of a
method for evaluating ultrasound image data and for pro-
viding two-dimensional ultrasound images of a patient. The
method shown in FIG. 4 is generally denoted by 50.
[0063] The method 50 starts with receiving three-dimen-
sional ultrasound image data from the ultrasound probe 14
at the input interface 18 as shown at 52. The motion of the
object within the three-dimensional ultrasound image data is
determined at step 54 and the motion is analyzed at step 56
in order to estimate a general motion and to determine a
direction of the motion in the three-dimensional ultrasound
image data. At a step 58, the spatial rotation angle 46 of the
image plane 32, 34 is determined corresponding to the
direction of the motion determined at step 56.

[0064] At step 60, the image plane 32, 34 is determined on
the basis of the spatial rotation angle and at step 62, the
two-dimensional ultrasound images 40, 42, 44 are deter-
mined on the basis of the correspondingly determined image
planes 32, 34. At step 64, the two-dimensional image data is
provided to the display unit 26 in order to display the
two-dimensional images 40, 42, 44.

[0065] The method 50 is a continuous process which is
performed corresponding to the continuous data stream and
applied to the consecutive data frames received from the
ultrasound probe 14 as indicated by a loop 66 shown in FIG.
4.

[0066] Hence, the two-dimensional ultrasound images 40,
42, 44 can be provided aligned to the motion of the object
in the field of view 30 in real time corresponding to the
continuous data stream received from the ultrasound probe
14.

[0067] While the invention has been illustrated and
described in detail in the drawings and foregoing descrip-
tion, such illustration and description are to be considered
illustrative or exemplary and not restrictive; the invention is
not limited to the disclosed embodiments. Other variations
to the disclosed embodiments can be understood and
effected by those skilled in the art in practicing the claimed
invention, from a study of the drawings, the disclosure, and
the appended claims.

[0068] In the claims, the word “comprising” does not
exclude other elements or steps, and the indefinite article “a”
or “an” does not exclude a plurality. A single element or
other unit may fulfill the functions of several items recited
in the claims. The mere fact that certain measures are recited
in mutually different dependent claims does not indicate that
a combination of these measures cannot be used to advan-
tage.

[0069] A computer program may be stored/distributed 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 telecommuni-
cation systems.

[0070] Any reference signs in the claims should not be
construed as limiting the scope.
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1. An ultrasound imaging apparatus for providing two-
dimensional ultrasound images of a patient, comprising:

an input interface adapted to receive three-dimensional

ultrasound data of a volume of the patient from an
ultrasound acquisition unit as a continuous data stream,

a motion detection unit adapted to determine a motion of

an object in the three-dimensional ultrasound data and
a direction of the motion in the three-dimensional
ultrasound data,

an image processing unit adapted to determine a spatial

rotation angle of an image plane within the volume on
the basis of the determined direction of the motion,
wherein the the spatial rotation angle of the image
plane is determined so that a motion vector of the
determined motion is in-plane with the image plane,
and wherein the image processing unit is adapted to
determine two-dimensional ultrasound image data in
the image plane within the volume on the basis of the
three-dimensional ultrasound data, and

an output interface for providing the two-dimensional

image data to a display unit.

2. An ultrasound imaging apparatus as claimed in claim 1,
wherein the motion detection unit comprises a motion
estimation unit for estimating the motion of the object on the
basis of the three-dimensional ultrasound data stream.

3. An ultrasound imaging apparatus as claimed in claim 1,
wherein the motion detection unit is adapted to determine
the motion on the basis of consecutive time frames of the
three-dimensional ultrasound data stream.

4. An ultrasound imaging apparatus as claimed in claim 3,
wherein the motion detection unit is adapted to determine
the motion on the basis of pattern detection within the
consecutive time frames.

5. An ultrasound imaging apparatus as claimed in claim 3
wherein the motion detection unit is adapted to estimate a
three-dimensional translation motion between consecutive
time frames on the basis of the motion determined in the
consecutive data frames.

6. An ultrasound imaging apparatus as claimed in claim 5,
wherein the spatial rotation angle is determined on the basis
of the translation motion.

7. An ultrasound imaging apparatus as claimed in claim 3,
wherein the motion detection unit is adapted to determine a
motion vector on the basis of an average of a plurality of
consecutive translation motions.

8. (canceled)

9. An ultrasound imaging apparatus as claimed in claim 1,
wherein the image processing unit is adapted to determine a
second image plane inclined to the image plane, wherein a
motion vector of the determined motion is in-plane with the
second image plane and wherein the image processing unit
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is adapted to determining two-dimensional ultrasound image
data on the basis of the three-dimensional ultrasound data in
the second image plane.

10. An ultrasound imaging apparatus as claimed in claim
1, wherein the image processing unit is designed to adapt the
spatial rotation angle of the image plane on the basis of the
determined motion.

11. An ultrasound imaging apparatus as claimed in claim
1, wherein the output interface is adapted to provide the
two-dimensional image data to the display unit as a con-
tinuous data stream.

12. An ultrasound imaging apparatus as claimed in claim
1, further comprising a user interface which is adapted to
enable and disable the alignment of the ultrasound image
data to the determined direction of the motion.

13. An ultrasound imaging system, comprising:

an ultrasound acquisition unit including an ultrasound

probe for acquiring three-dimensional ultrasound data
of a volume of a patient,
a display unit for displaying ultrasound image data on the
basis of the three-dimensional ultrasound data, and

an ultrasound imaging apparatus as claimed in claim 1 for
determining the ultrasound image data to be displayed
on the display unit.

14. An ultrasound image evaluation method for providing
two-dimensional ultrasound images of a patient, comprising
the steps of:

receiving three-dimensional ultrasound data of a volume

of a patient as a continuous data stream,
determining a motion of an object within the three-
dimensional ultrasound data and a direction of the
motion in the three-dimensional ultrasound data,

determining a spatial rotation angle for an image plane
within the volume on the basis of the determined
direction of the motion, wherein the the spatial rotation
angle of the image plane is determined so that a motion
vector of the determined motion is in-plane with the
image plane,

determining the image plane within the volume on the

basis of the spatial rotation angle and determining the
two-dimensional ultrasound images on the basis of the
three-dimensional ultrasound data in the image plane,
and

providing the two-dimensional image data to a display

unit.

15. Computer program comprising program code means
for causing a computer to carry out the steps of the method
as claimed in claim 14, when said computer program is
carried out on a computer.

* #* * #* #®
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