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ULTRASOUND IMAGING APPARATUS

FIELD OF THE INVENTION

[0001] The present invention relates to an ultrasound
imaging apparatus for determining at least one physical
parameter associated to an anatomical object of a patient.
[0002] The present invention further relates to an ultra-
sound imaging method for determining at least one physical
parameter associated to an anatomical object of the patient
and relates to a computer program comprising program code
means for causing a computer to carry out the steps of the
method according to the invention when said computer
program is carried out on a computer.

BACKGROUND OF THE INVENTION

[0003] In the field of ultrasound imaging systems for
medical detection, it is generally known to detect anatomical
objects from different viewing directions in order to improve
the image quality and to provide a non-obstructed view of
the anatomical object. A corresponding ultrasound imaging
system is e.g. known from WO 2014/207621 Al.

[0004] In the field of ultrasound systems, in particular for
transthoracic echocardiography (TTE), ultrasound probes
are currently under development, which comprise multi-
probe arrays also known as large area transthoracic echocar-
diography (LATTE). These multi-probe arrays comprise
multiple probes in a fixed relation to each other, wherein the
ultrasound images of the probes can be combined to form an
overview image or displayed separately to display different
parts of the respective organ from different viewing direc-
tions.

[0005] The disadvantage of the known ultrasound systems
is that different anatomical structures are displayed in the
ultrasound image with different image qualities due to the
different orientations of the different structures and that a
manual optimization of the imaging quality is cumbersome
for the user.

SUMMARY OF THE INVENTION

[0006] It is therefore an object of the invention to provide
an ultrasound imaging apparatus and a corresponding ultra-
sound imaging method which provides an ultrasound detec-
tion with an improved quality and low handling effort for the
user.

[0007] According to one aspect of the present invention,
an ultrasound imaging apparatus is provided, comprising:

[0008] an ultrasound acquisition unit connected to a
plurality of ultrasound probes each for providing ultra-
sound data suitable for ultrasound imaging of a patient
in a field of view of the ultrasound probes,

[0009] a detection unit for detecting an anatomical
object of the patient in the field of view on the basis of
the ultrasound data received from at least one of the
ultrasound probes and for determining a spatial rela-
tionship of the anatomical object and each of the
ultrasound probes,

[0010] a selection unit coupled to the detection unit for
selecting at least one of the ultrasound probes on the
basis of an acquisition quality of at least one physical
parameter detectable from the ultrasound data, wherein
the acquisition quality is determined on the basis of the
spatial relationship of the anatomical object and each of
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the ultrasound probes and at least one anatomical
feature of the anatomical object, and

[0011] an evaluation unit coupled to the ultrasound
acquisition unit for receiving the ultrasound data from
the at least one selected ultrasound probe and for
determining the at least one physical parameter on the
basis of the ultrasound data received from the selected
ultrasound probe.

[0012] According to another aspect of the present inven-
tion, an ultrasound imaging method is provided comprising
the steps of:

[0013] acquiring ultrasound data suitable for ultrasound
imaging of a patient in a field of view of a plurality of
ultrasound probes,

[0014] determining an anatomical object of the patient
in the field of view on the basis of the ultrasound data
received from at least one of the ultrasound probes,

[0015] determining a spatial relationship of the ana-
tomical object and each of the ultrasound probes,

[0016] selecting at least one of the ultrasound probes on
the basis of an acquisition quality of at least one
physical parameter detectable from the ultrasound data,
wherein the acquisition quality is determined on the
basis of the spatial relationship of the anatomical object
and each of the ultrasound probes and at least one
anatomical feature of the anatomical object, and

[0017] determining the at least one physical parameter
on the basis of the ultrasound data received from the
selected ultrasound probe.

[0018] 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 imaging method according to the
present invention, when said computer program is carried
out on a computer.

[0019] 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 apparatus and as defined in the
dependent claims.

[0020] The present invention is based on the idea to
acquire ultrasound data of a patient by means of a plurality
of ultrasound probe and to determine a spatial relationship of
an anatomical object to the ultrasound probes, wherein at
least one of the ultrasound probes is selected on the basis of
an acquisition quality of one physical parameter determined
or estimated on the basis of the spatial relationship and to
determine the physical parameter on the basis of the ultra-
sound data received from the selected ultrasound probe. By
determining the acquisition quality on the basis of the spatial
relationship, it is guaranteed that the physical parameter of
the anatomical object is determined by the ultrasound probe
having the best viewing direction and the best signal
strength to determine the physical parameter. Hence, the best
image quality can be automatically achieved by selecting the
ultrasound probe having an optimal spatial relationship to
the anatomical object for determining the physical parameter
so that the acquisition quality can be improved without an
increased handling effort for the user.

[0021] In a preferred embodiment, the detection unit is
adapted to detect a fiber direction or a surface of the
anatomical object and to determine an orientation of the
fiber direction or the surface with respect to a viewing
direction of each of the ultrasound probes as the spatial



US 2018/0092626 A1l

relationship. Since the signal strength of reflected ultrasound
waves depends on an angle between the propagation direc-
tion of the ultrasound waves and the surface or the fiber
direction of the imaged anatomical structure, the image
quality can be improved by considering the fiber direction or
the surface of the anatomical object and the orientation to the
viewing direction of each of the ultrasound probes.

[0022] 1In a preferred embodiment, the acquisition quality
is relatively high for an orthogonal orientation of the surface
or the fiber direction with respect to the viewing direction of
the respective ultrasound probe. This is a possibility to select
the ultrasound probe having the best viewing angle with
respect to the determined anatomical object.

[0023] In a preferred embodiment, the ultrasound probes
are fixed to each other. This is a possibility to reduce the
effort for determining the spatial relationship of the ana-
tomical object to each of the ultrasound probe, since the
relative position of the ultrasound probes is fixed and
available as a calculation parameter.

[0024] In apreferred embodiment, the detection unit com-
prises a segmentation unit for determining segmentation
data of the anatomical object on the basis of the ultrasound
data and for determining the spatial relationship on the basis
of the segmentation data. This is a possibility to precisely
determine the anatomical object and the anatomical features
of the anatomical object so that the acquisition quality can
be determined with high precision.

[0025] In a preferred embodiment, the segmentation unit
is adapted to provide the segmentation data on the basis of
a predefined segmentation model of the anatomical object.
This 1s a possibility to further reduce the segmentation effort
and to improve the segmentation, since the predefined
segmentation model can be used as a basis for the segmen-
tation data.

[0026] In apreferred embodiment, the predefined segmen-
tation model comprises anatomical features (tissue type for
example) of the anatomical object. This is a possibility to
further improve the determination of the acquisition quality,
since additional features like ultrasound image contrast may
be known in advance for different tissues so that the deter-
mination of the acquisition quality can be improved.

[0027] In a preferred embodiment, the detection unit is
adapted to determine a spatial relationship of the ultrasound
probes to each other on the basis of the spatial relationship
of each of the probes to the anatomical object. This is a
possibility to determine the spatial relationship of the ultra-
sound probes to each other, if the relationship is not known
or if the probes are not fixed to each other, so that different
ultrasound acquisition units can be used without an
increased adaption effort.

[0028] In a preferred embodiment, the physical parameter
is an ultrasound image of the anatomical object. The physi-
cal parameter is in particular a reflected ultrasound signal
forming a B-mode ultrasound image of the anatomical
object. This is a possibility to provide an ultrasound image
of the anatomical object with an improved image quality,
since the ultrasound probe is selected which provides the
best image quality in the respective viewing direction.

[0029] In a preferred embodiment, the ultrasound acqui-
sition unit comprises a control unit for controlling a steering
direction of the ultrasound probes on the basis of the spatial
relationship to the anatomical object. This is a possibility to
steer ultrasound beams originating from the different ultra-
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sound probes to the anatomical object in order to receive
detailed ultrasound data from different viewing directions
with high quality.

[0030] In a further preferred embodiment, the control unit
is adapted to steer the beams from the selected ultrasound
probes on the basis of the spatial relationship to the ana-
tomical object. This is a possibility to further improve the
detection of the physical parameter, since the selected
probes are correspondingly focused.

[0031] Inapreferred embodiment, the ultrasound imaging
apparatus further comprises an imaging unit for providing a
compound ultrasound image on the basis of the ultrasound
data received from the plurality of ultrasound probes. This is
a possibility to further improve the image quality, since the
image is based upon a combination of the ultrasound data of
the different ultrasound probes received from different view-
ing directions.

[0032] In a further preferred embodiment, the image data
of each of the ultrasound probes is weighted on the basis of
the determined acquisition quality. This is a possibility to
further improve the image quality of the compound ultra-
sound image, since the different ultrasound data from the
different ultrasound probes are weighted so that the ultra-
sound data having a relatively high quality have an increased
probability to be used for the combined image than the
ultrasound data having a relatively lower (reduced) quality.
[0033] In a preferred embodiment, the detection unit is
adapted to determine a flow direction of a fluid associated to
the anatomical object, wherein the detection unit is adapted
to determine an orientation of the flow direction with respect
to a viewing direction of each of the ultrasound probes as the
spatial relationship. This is a possibility to determine the
motion of the fluid at or in the anatomical object with an
improved precision.

[0034] In a preferred embodiment, the physical parameter
is a flow parameter of the fluid. This is a possibility to
precisely determine the flow of the fluid in or at the
anatomical object.

[0035] In a further preferred embodiment, the acquisition
quality is relatively high for a parallel orientation of the flow
direction with respect to a viewing direction of the respec-
tive ultrasound probe. This is a possibility to select the
ultrasound probe having the best viewing direction in order
to determine the motion of the fluid in or at the anatomical
object, so that the motion of the fluid can be determined with
high precision. It is in particular desirable to utilize a
Doppler signal to determine the motion of the fluid at or in
the anatomical object.

[0036] In a further preferred embodiment, the physical
parameter is an anatomical structure adjacent to the ana-
tomical object, wherein the acquisition quality is a degree of
blockage of the anatomical structure by the anatomical
object and wherein the evaluation unit is adapted to provide
ultrasound image data of the anatomical structure received
from the selected ultrasound probe. This is a possibility to
provide image data of the anatomical structure adjacent to an
ultrasound blocking anatomical object, such as a bone, with
high quality and low handling effort for the user, since the
ultrasound probe having the best viewing direction to the
anatomical structure can be automatically selected.

[0037] As mentioned above, the selection of at least one of
the ultrasound probes of the ultrasound acquisition unit is
performed on the basis of a determined acquisition quality of
the at least one physical parameter which is detectable from
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the ultrasound data, wherein the acquisition quality is deter-
mined or estimated based on the viewing direction of the
ultrasound probe to the anatomical object and, in particular,
on the basis of at least one anatomical feature of the
anatomical object. The acquisition quality can be deter-
mined since the viewing direction of the ultrasound probe
and the anatomical features of the anatomical object are
highly relevant for the signal strength in general, so that the
determination of the physical parameter on the basis of the
ultrasound data can be significantly improved.

[0038] Since the selection of the ultrasound probes can be
performed automatically on the basis of the determined
spatial relationship, the effort to improve the ultrasound
acquisition quality is not increased for the operator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] 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
[0040] FIG. 1 shows a schematic representation of an
ultrasound imaging apparatus in use to scan a volume of a
patient’s body;

[0041] FIGS. 24, b show schematic illustrations of a
viewing angle of an ultrasound probe;

[0042] FIGS. 3a-f show schematic illustrations of an ana-
tomical object analyzed from different viewing directions of
different ultrasound probes; and

[0043] FIG. 4 shows a schematic illustration of a plurality
of ultrasound probes for Doppler signal acquisition from
different viewing directions.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0044] FIG. 1 shows a schematic illustration of an ultra-
sound imaging apparatus generally denoted by 10. The
ultrasound imaging apparatus 10 is applied to inspect a
volume of an anatomical site, in particular an anatomical site
of a patient 12. The ultrasound imaging apparatus 10 com-
prises an ultrasound acquisition unit 14 comprising a trans-
ducer array including a plurality of ultrasound probes for
transmitting and receiving ultrasound waves. The transducer
array comprises preferably one or more 2D arrays of trans-
ducer elements for providing multi-dimensional image data.
[0045] The ultrasound imaging apparatus 10 comprises in
general a processing unit 16 connected to the ultrasound
acquisition unit 14 for evaluating the ultrasound data
received from the ultrasound acquisition unit and for pro-
viding ultrasound images on the basis of the ultrasound data.
[0046] The ultrasound acquisition unit 14 is formed as a
multi-probe array for transthoracic echocardiography (TTE)
or as a large area transthoracic echocardiography (LATTE),
which comprises the plurality of ultrasound probes which
are preferably connected in a fixed relation to each other. In
an alternative embodiment, the different ultrasound probes
are movable with respect to each other so that these ultra-
sound probes can be utilized for providing ultrasound data
individually from different viewing directions.

[0047] The processing unit 16 comprises a control unit 18
which is provided to control the ultrasound acquisition unit
14 and the ultrasound probes, receives the ultrasound data
and controls steering directions of ultrasound beams origi-
nating from the ultrasound probes in order to adjust a focal
point of the ultrasound probes. The beam steering may be
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realized as an electrical steering of two dimensional ultra-
sound array or a mechanical steering of one dimensional
array. The processing unit 16 further comprises a detection
unit 20, which is connected to the control unit 18 for
receiving the ultrasound data of the ultrasound acquisition
unit 14 and the different ultrasound probes. The detection
unit 20 detects on the basis of the ultrasound data anatomical
objects of the patient 12 in a field of view of the ultrasound
acquisition unit 14 and/or the ultrasound probes and deter-
mines a spatial relationship of the anatomical object in the
field of view with respect to each of the ultrasound probes.
The spatial relationship is in particular an orientation of a
viewing direction of each of the probes (the direction of the
steered beams origination from each probe) to a surface of
the anatomical object in the field of view which is called a
viewing angle. The detection unit 20 comprises a segmen-
tation unit for segmenting the ultrasound data and for
providing segmentation data as a three-dimensional repre-
sentation of the anatomical object in the field of view. On the
basis of the so-determined segmentation data which can be
formed of a mesh of triangles, the viewing angle can be
precisely determined with low technical effort. The segmen-
tation unit of the detection unit 20 is connected to an external
or an internal database 22 for receiving a segmentation
model of the anatomical object so that the segmentation data
can be based on the predefined segmentation model and can
be adapted to the ultrasound data received from the ultra-
sound acquisition unit 14.

[0048] The detection unit 20 is connected to a selection
unit 24 which determines on the basis of the spatial rela-
tionship of the anatomical object and each of the ultrasound
probes and in particular on the basis of at least one ana-
tomical feature of the anatomical object a acquisition quality
of one physical parameter which is detectable from the
ultrasound data. Since the viewing angle of each of the
ultrasound probes has a major influence on the detectability
of structures or elements or fluids in the field of view, the
expected signal strength quality of the physical parameter
which is detectable in the field of view can be determined.
On the basis of this acquisition quality or quality factor
which is determined for each of the ultrasound probes, one
or more of the ultrasound probes are selected by the selec-
tion unit 24 providing a high quality ultrasound measure-
ment.

[0049] The processing unit 16 further comprises an evalu-
ation unit 26 connected to the ultrasound acquisition unit 14
and to the selection unit 24 which evaluates the ultrasound
data of the at least one selected ultrasound probe and
determines the at least one physical parameter on the basis
of the ultrasound data received from the at least one selected
ultrasound probe. The physical parameter corresponds to an
anatomical structure in the field of view or a motion of an
anatomical structure or a fluid in the field of view in order
to analyze a vital function of the patient 12. The evaluation
unit 26 preferably provides image data on the basis of the
ultrasound data and provides the image data to a display unit
28 for displaying the respective ultrasound image.

[0050] In use of the ultrasound imaging apparatus 10, at
least one of the ultrasound probes acquires first an overview
image and the detection unit 20 detects an anatomical object
to be analyzed in the field of view. If the relative position of
the ultrasound probes to each other is not known, each of the
ultrasound probes acquires an overview image and the
relative position of the ultrasound probes to each other is
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determines by the segmentation unit. The overview images
are segmented using the model-based segmentation so that
an anatomical object can be segmented even if parts of the
anatomical object are obscured or cannot be detected.

[0051] From the relative position of the ultrasound probes
to the anatomical object, the viewing angles of each of the
ultrasound probes can be determined so that the expected
image quality for each of the ultrasound probes and the
respective viewing directions can be determined.

[0052] On the basis of the so determined expected image
quality, the ultrasound probe providing the best image
quality can be selected.

[0053] The segmentation model on the basis of which the
segmentation data is determined may also comprise ana-
tomical information of the anatomical object in particular a
fiber direction of the anatomical object so that also a viewing
angle with respect to the fiber direction can be determined
and utilized to estimate or determine the expected image
quality.

[0054] On the basis of the so determined image quality, the
selection unit 24 can select for every situation which probe
provides the best image quality. If a close-up of an anatomi-
cal structure should be acquired, the ultrasound probe with
the smallest viewing angle is selected. If a composite
(compound) image should be acquired, the setup of different
probes is chosen which has the smallest average angle for all
relevant anatomical structures of the anatomical object. In
this case, the ultrasound data received from different ultra-
sound probes can be combined to the composite image e.g.
by weighting the different ultrasound data.

[0055] FIG. 2 shows a schematic illustration of different
viewing angles dependent on a spatial relationship of the
anatomical object to a viewing direction of an ultrasound
probe. In FIG. 2 an ultrasound probe is schematically shown
and generally denoted by 30. The ultrasound probe 30 emits
and receives ultrasound waves (beams) in a field of view 32
and in a viewing direction 34. In the field of view 32 an
anatomical object 36 is schematically shown and repre-
sented by a mesh of a segmentation model. A viewing angle
38 is shown as an angle between the viewing direction 34
and a normal direction 40 of a surface of the anatomical
object 36. In FIG. 2a, the viewing angle 38' is relatively
small (below 30° for example) and in FIG. 25 the viewing
angle 38" is relatively large (beyond 45° or closer to 90°, for
example).

[0056] The signal strength determined by the reflected
ultrasound waves and, therefore, the image quality of the
ultrasound image depends on the viewing angle 38 between
the propagation direction of the ultrasound waves and the
surface of the imaged anatomical object 36, wherein the
signal strength is relatively low if the surface and the
ultrasound waves are parallel to each other and the signal
strength is relatively high if the surface and the ultrasound
waves are almost perpendicular to each other such that the
anatomical structure can be imaged with relatively high
quality. Hence, if the viewing angle 38' is small as shown in
FIG. 2a, the image quality is relatively high compared to the
situation wherein the viewing angle 38" is close to 90°.

[0057] Hence, the expected image quality can be deter-
mined on the basis of the orientation of the surface or the
fiber structure of the anatomical object 36 with respect to the
viewing direction 34 of the ultrasound probe 30.
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[0058] FIG. 3 shows the anatomical object 36 in different
viewing directions of three ultrasound probes 42, 44, 46 of
the ultrasound acquisition unit 14.

[0059] In FIGS. 3a-c, the anatomical object which is a
human heart is shown in one position, wherein the ultra-
sound probes 42, 44, 46 are disposed in different spatial
relations to the anatomical object 36 so that each of the
ultrasound probes 42, 44, 46 have different viewing angles
38 to a surface or a fiber structure of the anatomical object
36. In FIG. 3a, the ultrasound scan of the ultrasound probe
44 is shown, wherein the viewing angle 38 to a side surface
of the anatomical object 30 shown at 48 is approximately
90° so that a low image quality can be expected. At a further
position shown at 50, the viewing angle is low so that a high
quality of the image can be expected at this position.
[0060] In FIG. 35, the ultrasound scan of the ultrasound
probe 42 is shown having a small viewing angle 38 to a side
surface of the anatomical object 36 shown at 52 so that the
image quality of this position is expected to be large. In FIG.
3¢, the ultrasound scan of ultrasound probe 46 is shown,
wherein the viewing angle 38 is small with respect to two
surfaces shown at 54, 56 of the anatomical object 36 so that
the image quality for these positions 54, 56 is expected to be
high. Hence, the ultrasound image quality of the different
positions of the anatomical object is different for the differ-
ent viewing directions of the ultrasound probes 42, 44, 46.
In order to form an ultrasound image one of the ultrasound
probes 42, 44, 46 is selected for providing the image data or
the ultrasound image is formed as a composite image of a
plurality of the ultrasound probes 42, 44, 46 having the
smallest viewing angles 38 for the relevant structures and
can be weighted by a weight factor.

[0061] In FIGS. 3d-fthe anatomical object 36 is shown in
a further orientation, wherein the three ultrasound probes 42,
44, 46 have different viewing angles to different structures of
the anatomical object 36. In FIG. 34, the ultrasound probe 44
is shown having a large viewing angle with respect to a side
surface shown at 58 and a small viewing angle 38 for an
inner structure shown at 60 so that the image quality of these
structures is different. In FIG. 3e, the ultrasound probe 42 is
shown having a small viewing angle with respect to two
different structures shown at 62, 64 of the anatomical object
36 so that the image quality for these structures is expected
to be high. In FIG. 3/, the ultrasound probe 46 is shown
having a large viewing angle with respect to a structure of
the anatomical object 36 shown at 66 so that the image
quality for this structure is expected to be low. The ultra-
sound image is based upon the ultrasound data received
from one or more selected ultrasound probes 42, 44, 46
providing the best image quality with respect to a relevant
structure to be imaged. The ultrasound image may be based
on a plurality of ultrasound data as a composite image,
wherein the different data may be weighted dependent on the
expected image quality.

[0062] In FIG. 4 an embodiment of the ultrasound acqui-
sition unit 14 is shown having a plurality of ultrasound
probes 70, 72, 74, wherein the ultrasound probes 70, 72 are
part of an ultrasound array 76 disposed at a skin of the
patient 12 and the ultrasound probe 74 is inserted into the
patient’s body and formed as a transesophageal echocar-
diography (TEE) probe. The ultrasound probes 70, 72, 74
are in this embodiment utilized to measure a blood flow in
the anatomical object 36 on the basis of a Doppler signal. To
measure the motion of an anatomical structure or a fluid on



US 2018/0092626 A1l

the basis of the Doppler signal, the viewing direction and the
motion vector should be parallel to provide a large signal
strength and a high quality measurement. The direction of
flow of the blood can be estimated on the basis of the
detected anatomical object 36 and on the basis of the
segmentation data so that one of the ultrasound probes 70,
72, 74 can be selected having the best viewing angle with
respect to the direction of flow in order to receive a strong
Doppler signal. In this case the viewing direction of the
ultrasound probe 72 is parallel to the flow direction of the
blood in a certain anatomical structure 78 of the anatomical
object 36 so that this ultrasound probe 72 is selected for
measuring the flow of the blood in this anatomical structure
78.

[0063] The flow direction may also be determined on the
basis of the segmentation model, in which the flow direc-
tions can be stored as an anatomical feature of the anatomi-
cal object 36.

[0064] Hence, also the ultrasound probes 70, 72, 74 can be
selected having the best viewing angle in order to receive a
Doppler signal from the anatomical object 36.

[0065] 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.

[0066] 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.

[0067] 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.

[0068] Any reference signs in the claims should not be
construed as limiting the scope.

1. An ultrasound imaging apparatus comprising:

an ultrasound acquisition unit connected to a plurality of
ultrasound probes each for providing ultrasound data
suitable for ultrasound imaging of a patient in a field of
view of the ultrasound probes,

a detection unit for detecting an anatomical object of the
patient in the field of view on the basis of the ultrasound
data received from at least one of the ultrasound probes
and for determining a spatial relationship of the ana-
tomical object and each of the ultrasound probes,

a selection unit coupled to the detection unit for selecting
at least one of the ultrasound probes on the basis of an
acquisition quality of at least one physical parameter
detectable from the ultrasound data, wherein the acqui-
sition quality is determined on the basis of the spatial
relationship of the anatomical object and each of the
ultrasound probes and at least one anatomical feature of
the anatomical object, and
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an evaluation unit coupled to the ultrasound acquisition
unit for receiving the ultrasound data from the at least
one selected ultrasound probe and for determining the
at least one physical parameter on the basis of the
ultrasound data received from the selected ultrasound
probe wherein the detection unit is adapted to detect (i)
a fiber direction of the anatomical object (ii) a surface
of an anatomical object, or (iii) a flow direction of a
fluid associated to the anatomical object, and wherein
the detection unit is adapted to determine an orientation
of (i) the fiber direction, (ii) the surface, or (iii) the flow
direction with respect to a viewing direction of each of
the ultrasound probes as the spatial relationship.

2. (canceled)

3. An ultrasound imaging apparatus as claimed in claim 1,
wherein the acquisition quality is relatively high for an
orthogonal orientation of the surface or the fiber direction
with respect to the viewing direction of the respective
ultrasound probe.

4. An ultrasound imaging apparatus as claimed in claim 1,
wherein the ultrasound probes are fixed to each other.

5. An ultrasound imaging apparatus as claimed in claim 1,
wherein the detection unit comprises a segmentation unit for
determining segmentation data of the anatomical object on
the basis of the ultrasound data and for determining the
spatial relationship on the basis of the segmentation data.

6. An ultrasound imaging apparatus as claimed in claim 1,
wherein the detection unit is adapted to determine a spatial
relationship of the ultrasound probes to each other on the
basis of the spatial relationship of each of the probes to the
anatomical object.

7. An ultrasound imaging apparatus as claimed in claim 1,
wherein the physical parameter is an ultrasound image of the
anatomical object.

8. An ultrasound imaging apparatus as claimed in claim 1,
wherein the ultrasound acquisition unit comprises a control
unit for controlling a steering direction of ultrasound beams
originating from the ultrasound probes on the basis of the
spatial relationship to the anatomical object.

9. An ultrasound imaging apparatus as claimed in claim 1
further comprising an imaging unit for providing a com-
pound ultrasound image on the basis of the ultrasound data
received from the plurality of ultrasound probes.

10. An uvltrasound imaging apparatus as claimed in claim
9, wherein the image data of each of the ultrasound probes
is weighted on the basis of the determined acquisition
quality.

11. (canceled)

12. An ultrasound imaging apparatus as claimed in claim
1, wherein the physical parameter is a flow parameter of the
fluid.

13. An ultrasound imaging apparatus as claimed in claim
11, wherein the acquisition quality is relatively large for a
parallel orientation of the flow direction with respect to a
viewing direction of the respective ultrasound probe.

14. An ultrasound imaging method comprising the steps
of:

acquiring ultrasound data suitable for ultrasound imaging

of a patient in a field of view of a plurality of ultrasound
probes,

determining an anatomical object of the patient in the field

of view on the basis of the ultrasound data received
from at least one of the ultrasound probes,
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detecting (i) a fiber direction of the anatomical object, (ii)
a surface of the anatomical object, or (iii) a flow
direction of a fluid associated to the anatomical object;

determining a spatial relationship of the anatomical object
and each of the ultrasound probes, wherein the spatial
relationship includes an orientation of (i) the fiber
direction, (ii) the surface, or (iii) the flow direction with
respect to a viewing direction of each of the ultrasound
probes,

selecting at least one of the ultrasound probes on the basis

of an acquisition quality of at least one physical param-
eter detectable from the ultrasound data, wherein the
acquisition quality is determined on the basis of the
spatial relationship of the anatomical object and each of
the ultrasound probes and at least one anatomical
feature of the anatomical object, and

determining the at least one physical parameter on the

basis of the ultrasound data received from the selected
ultrasound probe.

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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