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(57) ABSTRACT

A device for positioning at least one ultrasound probe of an
ultrasound apparatus can include a recording device for
recording an object and an evaluating unit that evaluates
data corresponding to the object obtained from the recording
device. A computational unit can generate positional data for
the at least one ultrasound probe of the ultrasound apparatus.
The device can be used for setting at least one parameter of
the ultrasound apparatus based on data obtained by the
recording device.
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METHOD AND DEVICE FOR IMAGE
OPTIMIZATION IN ULTRASOUND RECORDINGS

RELATED APPLICATION DATA

[0001] This application claims priority of U.S. Provisional
Application No. 60/489,754, filed on Jul. 24, 2003, which is
incorporated herein by reference in its entirety.

FIELD OF THE INVENTION

[0002] The present invention relates to methods and
devices for image optimization in ultrasound recordings. In
particular, the invention relates to methods and devices for
automatically setting an ultrasound apparatus and for posi-
tioning an ultrasound probe.

BACKGROUND OF THE INVENTION

[0003] Modern ultrasound apparatuses have a multitude of
mapping modes with a multitude of parameters to be set. For
example, the SONOLINE® Omnia ultrasound system pro-
duced by SIEMENS® has imaging functions in B-mode and
M-mode, wherein, for example, various duplex functions
and color duplex imaging methods can be set. In the B-mode
type of imaging (B for “brightness™), a recorded image is
generated in a two-dimensional grey-scale representation,
where the brightness of a pixel of the generated image
depends on the intensity of the reflected sound. In color
duplex operation, a defined window or a range of interest
(ROT) in the B-image is assigned a color, wherein the depth,
position and size of the window, as well as various param-
eters relating to coloring, can be set in order to visually
represent the movement of a liquid, such as, for example,
blood, or tissue. In this way, the flow of blood in the heart
or in vessels can be measured using the Doppler effect.

[0004] However, a multitude of parameters have to be
manually set on an ultrasound apparatus in order to zoom in
on a range of interest, such as, for example bones, vessels or
a particular area of tissue. Setting an ultrasound apparatus in
this way is relatively time-consuming and can only be
performed with appropriate experience, such that the opti-
mally achievable image quality of a range of interest cannot
always be generated. Examples of parameters to be set on an
ultrasound apparatus include the depth of sound, depth gain
compensation, dynamic range, contour, focus, image rate or
line density, frequency, amplification, grey scales, transmit-
ting output, post-processing curves for optimizing the grey
scales, setting the sector angle or image width or setting a
zoom. Further settings have to be made, for example, for
optimizing three-dimensional images.

[0005] Various methods for setting parameters of an ultra-
sound apparatus are known from U.S. Pat. No. 6,322,509 Bl
and the prior art described therein. With respect to the
general functionality of an ultrasound apparatus and with
respect to the parameters to be set on an ultrasound appa-
ratus, reference is made to U.S. Pat. No. 6,322,509 B1 and
to the operating manual of the SONOLINE® Omnia ultra-
sound system by SIEMENS®, whose teachings are incor-
porated into this application by reference in their entireties.

SUMMARY OF THE INVENTION

[0006] One object of the present invention includes meth-
ods and devices for optimizing the images generated by
ultrasound apparatus.
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[0007] In accordance with one aspect of the invention, the
invention relates to a method for setting or fixing at least one
setting parameter of an ultrasound apparatus, wherein the
object or body from which an ultrasound image of at least a
partial area of the object is to be generated is recorded using
an imaging method, such as nuclear spin resonance (MRI)
recording, computer tomography, PET, SPECT or an x-ray
recording or fluoroscopy. In one embodiment, an imaging
recording method is performed, which is not based on
ultrasound recordings, since using the aforementioned
recording methods, the three-dimensional structure of an
object or body can be ascertained relatively simply. From the
data of the object or of a partial area of it, thus obtained, data,
such as, for example, image data, are generated, which can
be the basis for object-specifically or body-specifically set-
ting at least one setting parameter of the ultrasound appa-
ratus. Using an MRI recording, for example, it can be
ascertained where a range of interest (ROI) lies, such that,
for example, the transmitting output, depth gain compensa-
tion, amplification and/or other parameters of the ultrasound
apparatus can be set such that the range of interest is
displayed with as high or optimal an image quality as
possible.

[0008] If, for example, the course of blood vessels, the
position of diseased tissue, such as, for example, a tumor, or
the position of bones in a body is to be displayed using the
ultrasound apparatus, then information with respect to the
structure to be mapped in the body, such as, for example, the
distance of the structure or the range of interest from the
surface of the body or the course of structure in the body, can
be obtained from a recording taken beforehand using an
imaging method. From the recording, settings can be ascer-
tained or calculated for parameters of the ultrasound appa-
ratus, in order to display the range of interest (ROI) with as
high an image quality as possible. Manually setting and
re-adjusting the ultrasound apparatus is therefore not
required, since, for example, all the parameter values
required for setting the ultrasound apparatus can be ascer-
tained from the recording of the object or the body to be
examined, performed beforehand. It is therefore possible to
automatically, body-specifically initialize and/or set an ultra-
sound apparatus.

[0009] According to another embodiment, the invention
relates to a method for positioning at least one ultrasound
probe on a body or object to be examined. The object can be
recorded using an imaging method and image data are can
be generated from the recording data, where the image data
provides information on where one or more ultrasound
probes can be particularly advantageously or as optimally as
possible positioned, so that one or more ultrasound images
can be generated with as high a quality as possible. The
information with respect to the most optimal position pos-
sible of at least one ultrasound probe can, for example, be
output in the form of an absolute variable, for example, as
information that the the position is a given distance above
the navel. It is equally possible to use known navigation and
tracking methods to position a probe as optimally as possible
on the object or body to be examined. To this end, reflective
markers can be attached in a known way to the at least one
ultrasound probe and to the object or body to be examined,
enabling the probe to be navigated relative to the body and
positioned at the desired optimal point.
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[0010] In one embodiment, generating at least one setting
value for at least one setting parameter of the ultrasound
apparatus can be combined with positioning at least one
ultrasound probe as advantageously as possible, wherein
data provided by recording the object to be examined using
the ultrasound apparatus and an imaging method are respec-
tively accessed for these methods.

[0011] The ultrasound apparatus can be set such that
parameters of the ultrasound apparatus are selected, depend-
ing on the position of the ultrasound probe and based on the
image data corresponding to the position, such that an
ultrasound image, which is as optimal as possible with
respect to the position of the ultrasound probe, can be
generated.

[0012] In one embodiment, it is possible to select or
change the parameters for setting the ultrasound apparatus,
such that a setting of the ultrasound apparatus with respect
to the position of an ultrasound probe on an object to be
examined, ascertained, for example, by a navigation system,
is obtained using recording data. This enables a range of
interest to be displayed with as high an image quality as
possible. If, for example, the navigation system identifies a
change in the position or shift of an ultrasound probe relative
to an object to be examined, it is possible to automatically
change the setting parameters of the ultrasound apparatus
such that a range of interest can always be clearly displayed.

[0013] Data can be output from the ultrasound apparatus,
which can be used for positioning the ultrasound probe. On
the basis of the images recorded by an ultrasound probe, for
example, it can be ascertained whether the probe is correctly
positioned or whether the probe still has to be moved in a
particular direction. In this way, information can be obtained
from the image data recorded by the probe as to how the
probe must be navigated in order to be correctly positioned.

[0014] In order to ascertain values of the setting param-
eters for mapping a desired area, specific object-dependent
or object-typical information with respect to the desired
areas to be mapped is accessed. For example, a first param-
eter set can be pre-set, which enables the ultrasound appa-
ratus to be set for displaying blood vessels, and a second
parameter set can be pre-set which is advantageous for
displaying bones, particular tissue structures, such as, for
example, tumors or other structures of interest, which may
be selected by a user. Equally, other parameter sets for
displaying areas or body structures, which are respectively
of interest can be pre-set, which enable an image of a
particular area of tissue of interest to be generated with as
high a quality as possible.

[0015] The invention further relates to a computer pro-
gram which, when it is loaded onto a computer or run on a
computer, performs at least one of the method steps
described above. Furthermore, the invention relates to a
program storage medium or computer program product
comprising such a program.

[0016] In accordance with another aspect, the invention
relates to a device for setting at least one setting parameter
of an ultrasound apparatus for generating an ultrasound
recording of an object, including a recording device for
recording the object. An imaging method can be performed
using the recording device in order to examine an object.
Recording devices that may be used in accordance with the
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invention include devices that are suitable for performing
the recording methods described above, such as for example
MRI, CT, PET, SPECT or fluoroscopy. Furthermore, the
device in accordance with the invention can include an
evaluating or computational unit that can ascertain at least
one setting of a setting parameter of the ultrasound apparatus
from the recording data of the object, in order, for example,
to be able to display or map a desired pre-set area as clearly
as possible using the ultrasound apparatus.

[0017] Furthermore, the invention relates to a device for
positioning at least one ultrasound probe. The device can
include at least one recording device as described above and
an evaluating or computational unit which ascertains a
position for the ultrasound probe on the body or object to be
examined using the ultrasound apparatus from the recording
data, such that at least one ultrasound probe can be posi-
tioned as optimally as possible on or on top of the body or
object to be examined.

[0018] In one embodiment, it is possible to combine both
devices, such that at least one value of a setting parameter
can be ascertained from recording data of an object or body
to be examined, obtained from imaging methods, and a
position for at least one ultrasound probe can be ascertained.

[0019] In a device in accordance with the invention, a
tracking or navigation system can be provided in order to be
able to move at least probe as precisely as possible to a
desired position on or on top of the object to be examined.

[0020] Amemory can be provided in which parameter sets
for setting an ultrasound apparatus are stored in order, for
example, to initialize or set an ultrasound apparatus such that
it is optimized for mapping particular structures or a par-
ticular tissue, such as, for example, vessels or muscles.
These parameter sets can be used together with data ascer-
tained object-specifically or body-specifically to obtain an
optimal setting of an ultrasound apparatus for mapping a
particular area.

[0021] The invention further relates to a system including
at least one device as described above and one ultrasound
apparatus which can be coupled to the at least one device via
an interface in order, for example, to transmit parameters for
setting the ultrasound apparatus, image data or positional
data for arranging at least one ultrasound probe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] These and further features of the present invention
will be apparent with reference to the following description
and drawings, wherein:

[0023] FIG. 1is a diagrammatic illustration of a device in
accordance with the invention, using which a method in
accordance with the invention can be performed.

DETAILED DESCRIPTION OF THE
INVENTION

[0024] FIG. 1 shows an ultrasound apparatus 1 connected
to an ultrasound probe 4, which has a settable detecting and
mapping area 4a. A range of interest 6a is arranged in the
interior of a body 6 and is to be detected by the ultrasound
apparatus 1 and displayed with a high image quality. To this
end, the body 6 can be recorded by examination using the
ultrasound apparatus 1. A non-ultrasound recording device
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2, such as, for example, a nuclear spin tomograph or MRI,
can be used to obtain information related to the position and
orientation of the range of interest (ROI) 6a within the body
6. Alternatively, the recording device can include any of CT,
PET, SPECT and fluoroscopy imaging devices. An evaluat-
ing or computational unit 7 can ascertain how far the range
of interest 6« is below one or more particular surface points
on the body 6.

[0025] The data obtained by the recording device 2 can be
transmitted, directly or after being evaluated by the unit 7,
to a navigation system 3 connected to an IR camera 3a. An
exemplary navigation system is described more fully in
co-owned U.S. Pat. No. 6,351,659, which is incorporated
herein by reference in its entirety. By means of the naviga-
tion system 3, and using a marker 5@ connected to the
ultrasound probe 4 and a marker 56 connected to the body
6, the ultrasound probe 4 can be positioned at a desired point
on or on top of the body 6. It is to be appreciated that the
markers 5a, b can include reference starts or other appro-
priate markers.

[0026] The image data of the body 6 obtained by the
recording device 2 can be evaluated and/or converted by the
computational unit 7. In one embodiment, the evaluated
and/or converted image data can be used to ascertain where
a range of interest (ROI) lies, such that, for example, the
transmitting output, depth gain compensation, amplification
and/or other parameters of the ultrasound apparatus 1 can be
set such that the range of interest is displayed with as high
or optimal an image quality as possible. In one embodiment,
the evaluated and/or converted image data can be used as
parameters for setting the ultrasound apparatus 1 so that the
range of interest 64 in the interior of the body 6 can be
detected by the ultrasound probe 4 placed at a particular
position, such that the range of interest 6a is within the
detecting and recording area 4a of the ultrasound probe 4,
such that the range of interest 6a can be displayed with a
high or optimal image quality.

[0027] A memory 8 can store parameter data sets for the
ultrasound apparatus 1 which can be used for displaying
particular structures, such as, for example, blood vessels, the
brain, muscles or bones. In one embodiment, a user can
select from a pre-set menu that he wishes to display blood
vessels using the ultrasound apparatus 1, whereupon the
probe 4 is positioned on the body 6 using the navigation
system 3 and the ultrasound apparatus 1 is set based on the
body-specific recording data of the recording device 2 and
from the memory 8 the parameter data suitable for blood
vessels, such that the blood vessel running within the body
6 are displayed with a high or optimal image quality.

[0028] Although the invention has been shown and
described with respect to a certain preferred embodiment or
embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the
reading and understanding of this specification and the
annexed drawings. In particular regard to the various func-
tions performed by the above described elements (compo-
nents, assemblies, devices, compositions, etc.), the terms
(including a reference to a “means”) used to describe such
elements are intended to correspond, unless otherwise indi-
cated, to any element which performs the specified function
of the described element (i.e., that is functionally equiva-
lent), even though not structurally equivalent to the dis-
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closed structure which performs the function in the herein
illustrated exemplary embodiment or embodiments of the
invention. In addition, while a particular feature of the
invention may have been described above with respect to
only one or more of several illustrated embodiments, such
feature may be combined with one or more other features of
the other embodiments, as may be desired and advantageous
for any given or particular application.

What is claimed is:
1. A method for positioning at least one ultrasound probe
on an object, said method comprising:

recording at least a portion of the object using a non-
ultrasound recording device; and

determining a position for the at least one ultrasound
probe based on data from the non-ultrasound recording
device.

2. The method as set forth in claim 1, further comprising:

determining at least one value of a setting parameter of the
ultrasound apparatus based on the data from the non-
ultrasound recording device.

3. The method as set forth in claim 1, further comprising:

navigating the ultrasound probe to a determined position
relative to the object.
4. The method as set forth in claim 3, further comprising:

navigating the ultrasound probe based on image data

acquired by the ultrasound probe.

5. The method as set forth in claim 3, wherein the
non-ultrasound recording device includes at least one of a (1)
MRI, (ii CT, (iii) PET, (iv) SPECT and (v) fluoroscopy
recording device.

6. The method as set forth in claim 2, further comprising:

setting the ultrasound apparatus based on at least one
pre-set parameter for mapping particular structures or
areas in the object.

7. The method as set forth in claim 2, wherein the setting
parameter includes at least one of color, depth, depth gain
compensation, dynamic range, contour, focus, image rate/
line density, frequency, amplification, grey scales, offset,
transmitting output, correlation, post-processing curves for
grey scales, sector angle, image width, type of sound heard,
and zoom.

8. A computer program that when loaded onto a computer
or executed by a computer, performs the steps of the method
set forth in claim 2.

9. A program storage medium or computer program
product comprising the program as set forth in claim 8.

10. A method for setting at least one parameter of an
ultrasound apparatus said method comprising:

recording an object using a non-ultrasound recording
device; and

determining at least one setting value of a parameter of the
ultrasound apparatus based on data recorded by the
non-ultrasound recording device.

11. The method as set forth in claim 10, wherein the
non-ultrasound recording device includes at least one of a (i)
MRI, (ii CT, (iii) PET, (iv) SPECT and (v) fluoroscopy
recording device.

12. A device for positioning at least one ultrasound probe
of an ultrasound apparatus for generating an ultrasound
recording of an object, said device comprising:
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a recording device for recording the object;

an evaluating unit which evaluates data corresponding to
the object obtained from the recording device; and

a computational unit which generates positional data for
the at least one ultrasound probe of the ultrasound
apparatus.

13. The device as set forth in claim 12, wherein the

recording device is a non-ultrasound recording device.

14. The device as set forth in claim 12, wherein the
computational unit generates a setting value of at least one
setting parameter of the ultrasound apparatus from the
recording data of the object.

15. The device as set forth in claim 12, further comprising
a navigation system for navigating or positioning the ultra-
sound probe to or on the object.

16. The device as set forth in claim 12, further comprising
a memory for storing values for setting parameters of the
ultrasound apparatus for predetermined structures.
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17. A system comprising a device as set forth in claim 15
and an ultrasound apparatus.

18. The system as set forth in claim 17, further comprising
an interface for exchanging or transmitting setting param-
eters of the ultrasound apparatus and positional data of the
ultrasound probe.

19. A device for setting at least one parameter of an
ultrasound apparatus, said device comprising:

a recording device for recording the object; and

an evaluating unit for (i) evaluating data corresponding to
the object obtained from said recording device and (ii)
generating at least one setting value of a parameter of
the ultrasound apparatus.
20. The device as set forth in claim 19, wherein the
recording device is a non-ultrasound recording device.
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