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Description
TECHNICAL FIELD

[0001] The following generally relates to elastography
visualization and more particularly to ultrasound elastog-
raphy image visualization, and is described with partic-
ular application to an ultrasound imaging system.

BACKGROUND

[0002] An ultrasound imaging system has included at
least an ultrasound probe and a console. The ultrasound
probe houses a transducer array of transducing ele-
ments, and the console includes a display monitor and
a user interface. The transducing elements transmit an
ultrasound signal into a field of view and receive echoes
produced in response to the signal interacting with struc-
ture therein. In B-mode, the echoes are processed, pro-
ducing a sequence of focused, coherent echo samples
along focused scanlines of a scanplane. The scanlines
are scan converted into a format of a display monitor and
visually presented as image via the display monitor.
[0003] With ultrasound elastography imaging, or real-
time strainimaging, ultrasound images are acquired from
the tissue while the tissue undergoes compression or
deformation. The compression or deformation can be ap-
plied manually by the user (i.e. by slightly pressing the
transducer against the tissue), induced by internal tissue
motions (due to breathing or heart beat), or induced
through focused beams of ultrasound energy to produce
movement. During the compression cycle, ultrasound
signals are acquired and processed to generate the cor-
responding strain images. The strain images have been
displayed, for example, as a measure of tissue elasticity
along-side the B-mode images.

[0004] Strain images, generally, are a function of the
applied compression. As a consequence, small com-
pressions may not generate enough contrast and will low-
er the detectability of the tissue abnormalities, while large
compressions may result in unreliable measurements
andinvalid images. In addition to the compression, strain
images are also a function of underlying tissue structure,
as well as their ultrasonic signal to noise ratio. As such,
some of the displayed pixels may not represent valid or
useful information. Unfortunately, this may result in a
false interpretation of the image.

[0005] EP-A-1889571 discloses an ultrasonic diag-
nostic apparatus in which allowance for modulus of elas-
ticity is provided. The apparatus comprise a computing
section for determining a thickness change waveform
which represents a variation in distance between two ar-
bitrary measuring points on a subject based on received
echo signals and a reference waveform, internal infor-
mation of the subject being obtained by comparing the
thickness change waveform and the reference waveform
to one another.
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SUMMARY

[0006] Aspects of the application address the above
matters, and others.

[0007] Inone aspect, a method according to claim 1 is
provided.

[0008] In another aspect, a system according to claim
12 is provided.

[0009] Those skilled in the art will recognize still other
aspects of the present application upon reading and un-
derstanding the attached description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The application is illustrated by way of example
and not limitation in the figures of the accompanying
drawings, in which like references indicate similar ele-
ments and in which:

Figure 1 schematically illustrates an example ultra-
sound imaging system with an elastogram processor
and a rendering engine;

Figure 2 schematically illustrates an example of the
elastogram processor;

Figure 3 schematically illustrates an example of the
rendering engine;

Figure 4 shows an example B-mode image;

Figure 5 shows an example strain image;

Figure 6 shows an example of the strain image of
Figure 5 superimposed over the B-mode image of
Figure 4;

Figure 7 shows an example of a soft blend strain
image;

Figure 8 shows an example of the soft blend strain
image of Figure 7 superimposed over the B-mode
image of Figure 4;

Figure 9 shows an example of a hard blend strain
image;

Figure 10 shows an example of the hard blend strain
image of Figure 9 superimposed over the B-mode
image of Figure 4;

Figure 11 shows an example in which strain image
pixels corresponding to B-mode image pixels gen-
erated with not enough signal are not displayed or
are displayed completely transparent over the B-
mode image of Figure 4;

Figure 12 illustrates an example method in accord-
ance with the embodiments disclosed herein;
Figure 13 illustrates example ultrasound imaging
system in accordance with the embodiments dis-
closed herein; and

Figure 14 illustrates another example ultrasound im-
aging system in accordance with the embodiments
disclosed herein.

DETAILED DESCRIPTION

[0011] Figure 1 illustrates an example imaging system
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100, such as an ultrasound imaging system.

[0012] The ultrasound imaging system 100 includes a
transducer array 102. The transducer array 102 can in-
clude a one dimensional (1D) or two dimensional (2D)
array of transducer elements 104. The transducer ele-
ments 104 are configured to transmit ultrasound signals
and receive echo signals. Suitable arrays 102 include
linear, curved, and/or otherwise shaped. The transducer
array 102 can be fully populated or sparse.

[0013] The ultrasound imaging system 100 includes
transmit circuitry 106. The transmit circuitry 106 gener-
ates a set of radio frequency (RF) pulses that are con-
veyed to the transducer array 102. The set of pulses ac-
tuates a corresponding set of the transducer elements
104, causing the elements to transmit ultrasound signals
into an examination or scan field of view. For elastogra-
phy imaging, compression/deformation is applied man-
ually by the user, through focused beams, induced inter-
nally by heartbeat or breathing, etc. during transmit of
ultrasound signals.

[0014] The ultrasound imaging system 100 includes
receive circuitry 108. The receive circuitry 108 receives
echoes (RF signals) generated in response to the trans-
mitted ultrasound signals from the transducer array 102.
The echoes, generally, are a result of the interaction be-
tween the emitted ultrasound signals and the structure
(e.g., flowing blood cells, organ cells, etc.) in the scan
field of view. For elastography imaging, frames are ac-
quired continuously at a rate of up to 30 frames per sec-
ond or higher.

[0015] The ultrasound imaging system 100 includes a
switch 110. The switch 110 switches between the trans-
mit circuitry 106 and the receive circuitry 108, depending
on whether the transducer array 102 is operated in trans-
mit or receive mode. In transmit mode, the switch 110
electrically connects the transmit circuitry 106 to the el-
ements 104. In receive mode, the switch 110 electrically
connects the receive circuitry 108 to the elements 104.

[0016] The ultrasound imaging system 100 includes a
controller 112. The controller 112 controls one or more
of the transmit circuitry 106, the receive circuitry 108 or
the switch 110. Such control can be based on available
modes of operation. Examples of such modes of opera-
tion include one or more of B-mode, elastography mode,
A-mode, velocity flow mode, Doppler mode, etc.

[0017] The ultrasound imaging system 100 includes a
user interface (Ul) 114. The Ul 114 may include one or
more input devices (e.g., a button, a knob, a slider, a
touch pad, etc.) and/or one or more output devices (e.g.,
adisplay screen, lights, a speaker, etc.). The Ul 114 can
be used to select an imaging mode, activate scanning,
etc.

[0018] The ultrasound imaging system 100 further in-
cludes an echo processor 116 that processes received
echoes. Such processing may include applying time de-
lays, weighting on the channels, summing, and/or other-
wise beamforming received echoes. In B-mode, the echo
processor 116 produces a sequence of focused, coher-
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ent echo samples along focused scanlines of a scan-
plane. Other processing may lower speckle, improve
specular reflector delineation, and/or includes FIR filter-
ing, IIR filtering, etc.

[0019] The elastogram processor 118 processes the
received signals and generates a strain image between
at least two sequential frames, and a corresponding cor-
relation image(s). In a variation, the elastogram proces-
sor 118 processes the B-mode images from the echo
processor 116 and generates the strain image and the
corresponding correlationimage. Briefly turning to Figure
2, a non-limiting example of the elastogram processor
118 is schematically illustrated.

[0020] The elastogram processor 118 includes a mo-
tion estimator 202. The motion estimator 202 estimates
motion between sequences of received signals. In one
non-limiting instance, this includes dividing the signals
into windows of small overlapping windows and applying
amotion tracking algorithm to each window. Elastograms
with different resolutions can be generated by adjusting
the size and overlap between these windows. Known
and/or other motion algorithms can be employed. The
motion estimator 202 outputs a displacement image.
[0021] The motion estimator 202 also outputs a corre-
sponding correlation image. The displacement image
represents the displacement between successive win-
dows, and correlation image indicates a degree of match
or similarity between the corresponding windows. In a
non-limiting example, the normalized correlation image
includes values between minus one (-1) and one (1),
which indicates reliable sub-portions of the displacement
image (e.g. sub-portions corresponding to higher corre-
lation values) and less reliable and/or unreliable sub-por-
tions of the displacement image (e.g. sub-portions cor-
responding to lower correlation values). Generally, -1
means the windows are inverted version of each other,
0 means no similarity, and 1 means they are perfect
match. Itis understood that alternative measures of sim-
ilarity such as non-normalized correlation image, sum of
absolute differences, sum of absolute differences etc. as
well as techniques that use phase shift estimation and
complex correlation are contemplated herein.

[0022] The elastogram processor 118 further includes
a spatial filter 204. The spatial filter 204 applies a 2D
spatial filtering to the displacement image and the corre-
lation image. Suitable filters include a 2D medial filterer,
a 2D mean filterer, and/or other filter. The 2D medial fil-
terer, for example, removes outliers. The 2D mean filter-
er, for example, improves the signal to noise ratio (SNR).
In a variation, the spatial filter 204 is omitted from the
elastogram processor 118.

[0023] The elastogram processor 118 further includes
a strain estimator 206. The strain estimator 206 process-
es the displacement images and generates strain imag-
es. The strain estimator 206 can employ known and/or
other strain estimation algorithms. An example of a
known strain estimation algorithm includes a least-
squares strain estimator.
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[0024] The elastogram processor 118 further includes
spatial and temporal filter 208. The spatial and temporal
filter 208 applies spatialfiltering and temporal persistency
to both the strain images and the correlation images.
This, for example, improves the SNR of both the strain
images and the correlation images. The spatial and tem-
poral filter 208 can employ known and/or other strain es-
timation algorithms. In a variation, the spatial and tem-
poral filter 208 is omitted from the elastogram processor
118.

[0025] The elastogram processor 118 further includes
a dynamic range adjuster 210. The dynamic range ad-
juster 210 maps the strain values a predetermined scale
such as the full scale other scale. In one instance, the
mapping maintains the maximum dynamic range of the
strain values. Examples of suitable algorithms include
contrast stretching, histogram equalization, and/or other
algorithms.

[0026] Returning to Figure 1, the ultrasound imaging
system 100 further includes a scan converter 120. The
scan converter 120 scan converts the output of the echo
processor 116 and generates data for display, for exam-
ple, by converting the data to the coordinate system of a
display. The scan converter 120 also scan converts both
the strain image and correlation images based on the
geometry of the B-mode image. In a variation, a different
scan converter is used for the B-mode image and the
strain and correlation images.

[0027] The ultrasound imaging system 100 includes a
rendering engine 122 and a display 124. The rendering
engine 122 visually presents the B-mode image overlaid
with the strain image. In one instance, the rendering en-
gine 122 overlays only the strain image (e.g., a color-
coded or gray scale) over the B-mode image. In this in-
stance, the strain image is a 1D map that maps the elas-
ticity or strain values directly to the B-mode image.
[0028] In another instance, the rendering engine 122
creates a 2D overlay image based on the strain image
and the correlation image and/or the B-mode image. As
described in greater detail below, the overlay image takes
into account the reliability of each pixel of the strainimage
and gradually or abruptly visually suppresses (e.g., ig-
nores, renders transparent, etc.) strain image pixels as
a function of the reliability. This may include taking into
account the signal used to create a B-mode image pixel,
and visually suppressing the strain image pixel based on
the reliability of the B-mode image pixel.

[0029] As such, the observer of the combined image
B-mode/strain image will be apprised of whether a strain
image pixel corresponds to a valid or suspect measure-
ment, which may facilitate mitigating a false interpretation
of the B-mode image. As a consequence, the displayed
data can be used, for example, during the training phase
when the clinicians are trying to improve their scanning
techniques, during live scan to provide feedback to an
end user such that the end user knows when a good
sequence of elastograms have been acquired, during ex-
am review when selecting individual frames where good
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images are generated, etc.

[0030] This also allows, in one non-limiting instance,
the clinician to better evaluate the generated images in
real-time (as the data is acquired and images are gen-
erated) and/or off-line during the exam review, relative
to just displaying the strain image alone over a B-mode
image. It also allows the user to improve their scanning
techniques and acquire better strain images. Generally,
the processing of the rendering engine 122 improves vis-
ualization of strain images. It also provides for calculation
of quality feedback to help clinicians acquire repeatable
and more reliable strain images.

[0031] Itis to be appreciated that one or more of the
echo processor 116, the elastogram processor 118, and
the rendering engine 122 can be implemented via a proc-
essor (e.g., a microprocessor, central processing unit,
etc.) executing one or more computer readable instruc-
tions encoded or embedded on computer readable stor-
age medium, such as physical memory.

[0032] Turningto Figure 3, an example of the rendering
engine 122 is schematically illustrated.

[0033] The rendering engine 122 includes a graphics
processor 302 and a visualization algorithm memory 304.
The graphics processor 302 receives, as input, a signal
from the controller 112 (Figure 1). The signal indicates
the visualization mode. The visualization mode can be
determined based on a predetermined default mode, a
user input through the Ul 114 (Figure 1), and/or other-
wise. The graphics processor 302 also receives one or
more of the B-mode image, the strain image and/or the
correlation image.

[0034] The graphics processor 302, based on the vis-
ualization mode, retrieves and/or invokes a suitable al-
gorithm from the visualization algorithm memory 304. In
the illustrated embodiment, the visualization algorithm
memory 304 stores at least one of a soft blend 306 al-
gorithm, a hard blend 308 algorithm or a B-mode priority
310 algorithm. Alternatively, the graphics processor 302
displays the B-mode image with the strain image, un-
modified, overlaid there over. For this, the strain image
can be considered a 1D map in that it provides only strain
information, which is mapped directly to the B-mode im-
age.

[0035] With the soft blend 306 algorithm, pixels of the
strain image corresponding to lower correlation values
in the correlation image are rendered more transparent,
and pixels of the strain image corresponding to higher
correlation values in the correlation image are rendered
opaque or less transparent. In this mode, the graphics
processor 302 identifies a correlation value of a pixel from
the correlation image that corresponds to the strain im-
age pixel being processed. The graphics processor 302
thenidentifies a transparency level for the correlation val-
ue. This can be through a look up table (LUT), a mathe-
matical function (e.g., a polynomial), and/or otherwise.
The graphics processor 302 renders the pixel with the
transparency level.

[0036] Thetransitionintransparencyfroma correlation
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value of zero (or some other value) to a correlation value
of one (or some other range) can be linear, non-linear,
or have both linear and non-linear regions. The transition
in transparency can also be continuous, discrete or have
both continuous and discrete regions. With this mode, a
user sees less strain image and more the B-mode image
(in the background) as the correlation value approaches
zero and more strain image and less the B-mode image
(in the background) as the correlation value approaches
one. The soft blend strainimage can be considered a 2D
image in that it provides strain information and strain re-
liably information.

[0037] With the hard blend 308 algorithm, strain image
pixels with a corresponding correlation value less than a
predetermined threshold are rendered transparent, and
all other pixels are rendered opaque (or less transparent).
In this mode, the graphics processor 302 identifies the
correlation value of a pixel from the correlation image
that corresponds to the strain image pixel being proc-
essed. The graphics processor 302 the compares the
correlation value with a predetermined threshold.
[0038] The graphics processor 302 then makes a bi-
nary decision as to whether to show the pixel or not (or
display it transparent). The graphics processor 302
renders the pixel accordingly. This mode causes a sub-
part of a strain image corresponding to low correlation to
be completely removed or hidden. The hard blend strain
image, like the soft blend strainimage, can be considered
a2Dimage in thatit provides strain information and strain
reliably information.

[0039] With the B-mode priority 310 algorithm, the
graphics processor 302 compares a B-mode image pixel
value with a predetermined threshold. If the pixel value
is less than the predetermined threshold, the strainimage
pixel corresponding to the B-mode image pixel is not dis-
played or is displayed transparent. Otherwise, the strain
image pixel is displayed or is displayed, for example,
based on the soft blend 306 algorithm, the hard blend
308 algorithm, and/or otherwise.

[0040] With this algorithm, dark regions in the B-mode
image are displayed as B-mode only, with no strain over-
lay. This ensures that elastography data are not dis-
played when there is not enough of a predetermined
amount of ultrasound signal. The reason for this is that
the strain values in such regions may not be valid and/or
reliable due to lack of signal. The B-mode priority strain
image, like the soft blend strain image and the hard blend
strain image, can be considered a 2D image in that it
provides strain information and strain reliably informa-
tion.

[0041] Figure 4 show an example of a B-mode image.
Figure 5 shows an example of a strain image. Figure 6
shows an example of the B-mode image of Figure 4 with
the strain image of Figure 5 superimposed there over. In
Figure 6, the strain image is superimposed on the B-
mode image, and the correlation image is ignored. With
Figure 6, invalid or poor strain measurements are dis-
played and shown to the end user. This may result in
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false interpretation of the image. In this example, the
strain image is shown in gray scale. However, it is to be
understood that the strain image can be shown using a
color map.

[0042] Figure 7 shows an example soft blend strain
image. As described herein, the rendering engine 122
generates a soft blend strain image by applying a trans-
parency map to the strain image. For this, the rendering
engine 126, for a pixel in the strain image, identifies a
corresponding pixel in the correlation image. A correla-
tion value is identified for the identified pixel. A transpar-
ency level is then identified for the identified correlation
value. The transparency level is then applied to the pixel
in the strain image. This is repeated for all the pixels in
the strain image. Figure 8 shows an example of the B-
mode image of Figure 4 with the soft blend strain image
of Figure 7 superimposed there over.

[0043] Figure 9 shows an example hard blend strain
image. As described herein, the rendering engine 122
generates a hard blend image by thresholding the strain
image. For this, the rendering engine 126, for a pixel in
the strain image, identifies a corresponding pixel in the
correlation image. A correlation value is identified for the
identified pixel. The correlation value is compared
against a predetermined threshold. If the correlation val-
ue is below the predetermined threshold, the strainimage
pixel value is set to completely transparent. Otherwise,
the strain image pixel value is set with a transparency
level from semi-transparent to opaque. This is repeated
for all the pixels in the strain image. Figure 10 shows an
example of the B-mode image of Figure 4 with the hard
blend strain image of Figure 9 superimposed there over.
[0044] Figure 11 shows an example B-mode priority
image. As described herein, the rendering engine 122
identifies, for a pixel in the B-mode image, a pixel value.
The rendering engine 122 thresholds the B-mode image
pixel value. For this, the rendering engine 126 compares
the B-mode pixel value with a predetermined threshold.
If the B-mode pixel value is below the predetermined
threshold, the strain image pixel value is setto completely
transparent or ignored. Otherwise, the strain image pixel
value is set with a transparency level from semi-trans-
parent to opaque.

[0045] This is repeated for all the pixels in the B-mode
image and all the corresponding pixels in the strain im-
age. Figure 11 shows an example of the B-mode image
of Figure 4 with the only pixels of strain image of Figure
4 with values satisfying the threshold superimposed there
over. The pixels of strain image of Figure 4 with values
that do not satisfy the threshold are not superimposed
there over. In the illustrated example, darker region 402
(Figure 4) represent regions of low signal, and do not
satisfy the predetermined threshold, and the strainimage
pixels corresponding to thereto are not shown.

[0046] Figure 12 illustrates a method.

[0047] Itis to be appreciated that the order of the fol-
lowing acts is provided for explanatory purposes and is
not limiting. As such, one or more of the following acts
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may occur in a different order. Furthermore, one or more
of the following acts may be omitted and/or one or more
additional acts may be added.

[0048] At 1202, an array of ultrasound transducer ele-
ments is placed again a surface of a subject or object
and activated to transmit an ultrasound signal into a field
of view.

[0049] At 1204, a first set of echoes is received.
[0050] At 1206, pressure is applied to the subject or
object. As discussed herein, this can be achieved by
manually applying a pressure to the surface via the array,
applying focused beams of ultrasound energy to the sub-
ject or object, etc.

[0051] At 1208, a second set of echoes (compression
echoes) is received. As described herein, the second set
of echoes may include two or more sets of echoes.
[0052] At 1210, the first set of echoes is processed,
generating a B-mode image.

[0053] At1212,the second setofechoesis processed,
generating a strain image and a correlation image. As
described herein, the strain image and corresponding
correlation image(s) may be generated from two or more
sets of the second set of echoes.

[0054] For real-time imaging, the echoes are acquired
continuously, and for each new acquisition, one B-mode
image and one elastography image (e.g., by buffering
the previous data) are generated.

[0055] At 1214, an elastogram visualization algorithm
is retrieved based on an elastogram mode of operation
of interest. As discussed herein, the mode can be a de-
fault, user specified, changed, etc.

[0056] At 1216, in response to the mode of operation
of interest being a soft blend mode, the soft blend 306
algorithm is applied. For this, for a pixel in the strain im-
age, a corresponding pixel in the correlation image is
identified. A correlation value is identified for the identified
pixel. A transparency level is then identified for the iden-
tified correlation value. The transparency level is then
applied to the pixel in the strain image. This is repeated
for other pixels in the strain image.

[0057] At 1218, in response to the mode of operation
of interest being a hard blend mode, the hard blend 308
algorithm is applied. For this, for a pixel in the strain im-
age, a corresponding pixel in the correlation image is
identified. A correlation value is identified for the identified
pixel. The identified correlation pixel value is compared
against a predetermined threshold. Ifthe correlation pixel
value is less than the threshold, the corresponding strain
image pixel is set to completely transparent or ignored.
Otherwise, the corresponding strain image pixel is set to
semi-transparent or opaque. This is repeated for other
pixels in the strain image.

[0058] At 1220, in response to the mode of operation
of interest being a B-mode priority, the B-mode priority
310 algorithm is applied. For this, for a pixel in the B-
mode image, a pixel is identified. The identified B-mode
image pixel value is compared against a predetermined
threshold. If the B-mode image pixel value is less than
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the threshold, the corresponding strain image pixel is set
to completely transparent or ignored. Otherwise, the cor-
responding strain image pixel is set to semi-transparent
or opaque. This is repeated for other pixels in the B-mode
image.

[0059] At 1222, the modified strain image is displayed,
superimposed over the B-mode image.

[0060] Atleasta portion of the method discussed here-
in may be implemented by way of computer readable
instructions, encoded or embedded on computer reada-
ble storage medium (which excludes transitory medium),
which, when executed by a computer processor(s), caus-
es the processor(s) to carry out the described acts. Ad-
ditionally or alternatively, at least one of the computer
readable instructions is carried by a signal, carrier wave
or other transitory medium.

[0061] Generally, the embodiments described herein
provide only valid and informative elastograms to the end
user, for example, by making invalid regions of the strain
image slightly or completely transparent, and/or blocking
the elastography from displaying regions of the strain im-
age that corresponds to regions of the B-mode image
where not enough signal was acquired, for example, dark
regions in the B-mode image.

[0062] The embodiments can be used, for example,
during the training phase when the clinicians are trying
to improve their scanning techniques, during live scan to
provide feedback to an end user such that the end user
knows when a good sequence of elastograms have been
acquired, during exam review when selecting individual
frames where good images are generated, etc.

[0063] Figures 13 and 14 illustrate non-limiting exam-
ples of the ultrasound imaging system 100. In the non-
limiting examples, at least the echo processor 116, the
elastography processor 118, the scan converter 120, and
the rendering engine 122 are part of console 1302 and
1402, and the display 124 and the console 1302 and
1402 are integrated in and part of respective mobile carts
1304 and 1404, which include movers 1306 and 1406
such as wheels, casters, etc.

[0064] In another configuration, the ultrasound imag-
ing system 100 does not include movers and/or is not
integrated into a cart, but instead rests on a table, desk,
etc. Inanother configuration, the ultrasound imaging sys-
tem 100 is part of a hand-held ultrasound scanner. An
example of ahand-held scanneris describedin US patent
7,699,776, entitled "Intuitive Ultrasonic Imaging System
and Related Method Thereof," and filed on March 6,
2003.

[0065] The application has been described with refer-
ence to various embodiments. Modifications and altera-
tions will occur to others upon reading the application. It
is intended that the invention be construed as including
all such modifications and alterations, including insofar
as they come within the scope of the appended claims
and the equivalents thereof.
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Claims

1.

A method of ultrasound imaging comprising:

transmitting (1202) an ultrasound signal into a
field of view in which an object is disposed;
receiving (1204) a first set of echoes from the
field of view;

generating (1210) a B-mode image from the re-
ceived first set of echoes;

applying (1206) compression to the object within
the field of view;

receiving (1208) at least one second set of ech-
oes from the field of view, each second set of
echoes comprising compression echoes;
generating (1212) a strain image from a dis-
placement image produced by estimating a mo-
tion between sequences of the second sets of
echoes;

generating (1212) a correlation image indicating
a degree of similarity between sequences of the
second sets of echoes;

modifying (1216, 1218) pixel values of the strain
image based on one of: the degree of similarity
between sequences of the second sets of ech-
oes and the generated B-mode image to gener-
ate a modified strain image;

displaying the B-mode image; and
superimposing (1222) the modified strainimage
over the B-mode image.

The method of claim 1, further comprising:
modifying the pixel values of the strain image based
on at least one of: pixel values of the correlation im-
age and pixel values of the B-mode image to gener-
ate the modified strain image.

The method of claim 1 or 2, further comprising:

identifying a pixel of the strain image;
identifying a pixel of the correlation image cor-
responding to the pixel of the strain image;
identifying a pixel value of the identified pixel of
the correlation image, the pixel value being a
correlation value within a predetermined range;
retrieving a predetermined transparency value
for the identified correlation value;

applying the transparency value to the pixel of
the strain image to create the modified strain
image pixel; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

The method of claim 3, further comprising:

prior to applying the transparency value, scaling the
transparency value as a function of the correlation
value of the pixel of the correlation image, and, the
step of applying the transparency value to the pixel

)]
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of the strain image includes applying the scaled
transparency value.

The method of claim 4, wherein scaling the trans-
parency value comprises at least one of: a continu-
ous transition in transparency and a discrete transi-
tion in transparency.

The method of claim 4 or 5, wherein scaling the trans-
parency value comprises at least one of: a linear
transition in transparency and a non-linear transition
in transparency.

The method of claim 3, wherein the step of applying
the transparency value to the pixel of the strainimage
to create the modified strain image pixel comprises
applying a transparency value which is either trans-
parent or in a range from semi-transparent to
opaque.

The method of any one of claims 3 to 7, further com-
prising:

retrieving the transparency value from alook up table
mapping transparency values to correlation values.

The method of claim 1, further comprising:

identifying a pixel of the strain image;
identifying a pixel of the correlation image cor-
responding to the pixel of the strain image;
identifying a pixel value of the identified pixel of
the correlation image, the pixel value being a
correlation value within a predetermined range;
comparing the identified pixel value with a pre-
determined threshold;

rendering the pixel of the strainimage complete-
ly transparent in response to the identified pixel
value not satisfying the predetermined threshold
to create the modified strain image pixel;
rendering the pixel of the strain image semi-
transparent or opaque in response to the iden-
tified pixel value satisfying the predetermined
threshold to create the modified strainimage pix-
el; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

10. The method of claim 9, further comprising:

receiving a signal indicative of a user change in
the predetermined threshold to create an updat-
ed threshold;

comparing the identified pixel value with the up-
dated threshold;

rendering the pixel of the strainimage complete-
ly transparent in response to the identified pixel
value not satisfying the updated threshold to cre-
ate the modified strain image pixel;
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rendering the pixel of the strain image semi-
transparent or opaque in response to the iden-
tified pixel value satisfying the updated thresh-
old to create the modified strain image pixel; and
superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

11. The method of claim 1, further comprising:

identifying a pixel of the B-mode image;
identifying a pixel value for the identified pixel of
the B-mode image;

comparing the identified pixel value with a pre-
determined threshold;

rendering a pixel of the strain image correspond-
ing to the pixel of the B-mode image completely
transparent in response to the identified pixel
value not satisfying the predetermined threshold
to create the modified strain image pixel;
rendering the pixel of the strain image corre-
sponding to the pixel of the B-mode image semi-
transparent or opaque in response to the iden-
tified pixel value satisfying the predetermined
threshold to create the modified strainimage pix-
el; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

12. An ultrasound imaging system (100) comprising:

a transducer array (102, 104) configured for
transmitting ultrasound signals into a field of
view and for receiving echoes from the field of
view, the received echoes including a first set of
echoes and at least a second set of echoes,
each second set of echoes comprising compres-
sion echoes;

transmit circuitry (106) configured for generating
the ultrasound signals for transmission by the
transducer array (102, 104);

receive circuitry (108) configured for receiving
the echoes from the transducer array (102, 104);
a controller (112) configured for controlling the
transmit circuitry (106) and the receive circuitry
(108);

an echo processor (116) configured for receiv-
ing the first set of echoes from the receive cir-
cuitry (108) and for processing the first set of
echoes to generate a B-mode image;

an elastogram processor (118) configured for
receiving the at least one second set of echoes
from the receive circuitry (108) and for process-
ing the at least one second set of echoes for:

estimating motion between sequences of
the second sets of echoes;

generating a displacement image from the
estimated motion;
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generating a correlation image indicating a
degree of similarity between sequences of
the second sets of echoes;

generating a strain image from a displace-
mentimage produced by estimating motion;
and

modifying pixel values of the strain image
based on one of: the degree of similarity be-
tween sequences of the second sets of ech-
oes and the generated B-mode image to
generate a modified strain image; and

a rendering engine (122) configured for receiv-
ing data for display from the echo processor
(116) and the elastogram processor (118) and
for processing the received data for displaying
the B-mode image and for superimposing the
modified strain image over the B-mode image.

13. The system according to claim 12, wherein the ren-
dering engine (122) is further configured for:

identifying a pixel of the strain image;
identifying a pixel of the correlation image cor-
responding to the pixel of the strain image;
identifying a pixel value of the identified pixel of
the correlation image, the pixel value being a
correlation value within a predetermined range;
retrieving a predetermined transparency value
for the identified correlation value;

applying the transparency value to the pixel of
the strain image to create the moduified strain
image pixel; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

14. The system according to claim 12, wherein the ren-
dering engine (122) is further configured for:

identifying a pixel of the strain image;
identifying a pixel of the correlation image cor-
responding to the pixel of the strain image;
identifying a pixel value of the identified pixel of
the correlation image, the pixel value being a
correlation value within a predetermined range;
comparing the identified pixel value with a pre-
determined threshold;

rendering the pixel of the strainimage complete-
ly transparent in response to the identified pixel
value not satisfying the predetermined threshold
to create the modified strain image pixel;
rendering the pixel of the strain image semi-
transparent or opaque in response to the iden-
tified pixel value satisfying the predetermined
threshold to create the modified strainimage pix-
el; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.
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15. The system according to claim 12, wherein the ren-

dering engine (122) is further configured for:

identifying a pixel of the strain image;
identifying a pixel of the correlation image cor-
responding to the pixel of the strain image;
identifying a pixel value of the identified pixel of
the correlation image, the pixel value being a
correlation value within a predetermined range;
comparing the identified pixel value with a pre-
determined threshold;

rendering the pixel of the strain image complete-
ly transparent in response to the identified pixel
value not satisfying the predetermined threshold
to create the modified strain image pixel;
rendering the pixel of the strain image semi-
transparent or opaque in response to the iden-
tified pixel value satisfying the predetermined
threshold to create the modified strainimage pix-
el; and

superimposing the modified strain image pixel
over the corresponding B-mode image pixel.

Patentanspriiche

Ultraschallbildgebungsverfahren, umfassend:

Ubertragen (1202) eines Ultraschallsignals in
ein Sichtfeld, in dem ein Objekt angeordnet ist;
Empfangen (1204) eines ersten Echosatzes
vom Sichtfeld;

Erzeugen (1210) eines B-Modus-Bildes vom
empfangenen ersten Echosatz;

Anwenden (1206) von Kompression aufdas Ob-
jekt innerhalb des Sichtfeldes;

Empfangen (1208) mindestens eines zweiten
Echosatzes vom Sichtfeld, wobei jeder zweite
Echosatz Kompressionsechos umfasst;
Erzeugen (1212) eines Dehnungsbildes von ei-
nem Verschiebungsbild, das durch Schéatzen ei-
ner Bewegung zwischen Sequenzen der zwei-
ten Echosatze produziert wird;

Erzeugen (1212) eines Korrelationsbildes, das
einen Ahnlichkeitsgrad zwischen Sequenzen
der zweiten Echosétze angibt;

Modifizieren (1216, 1218) von Pixelwerten des
Dehnungsbildes basierend auf einem von: dem
Ahnlichkeitsgrad zwischen Sequenzen der
zweiten Echosatze und des erzeugten B-Mo-
dus-Bildes, um ein modifiziertes Dehnungsbild
Zu erzeugen;

Anzeigen des B-Modus-Bildes; und
Uberlagern (1222) des modifizierten Dehnungs-
bildes Uber das B-Modus-Bild.

2. Verfahren nach Anspruch 1, weiter umfassend:

Modifizieren der Pixelwerte des Dehnungsbildes ba-
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sierend auf mindestens einem von: Pixelwerten des
Korrelationsbildes und Pixelwerten des B-Modus-
Bildes, um das modifizierte Dehnungsbild zu erzeu-
gen.

Verfahren nach Anspruch 1 oder 2, weiter umfas-
send:

Identifizieren eines Pixels des Dehnungsbildes;
Identifizieren eines Pixels des Korrelationsbil-
des, das dem Pixel des Dehnungsbildes ent-
spricht;

Identifizieren eines Pixelwerts des identifizier-
ten Pixels des Korrelationsbildes, wobei der Pi-
xelwert ein Korrelationswertinnerhalb eines vor-
bestimmten Bereichs ist;

Abrufen eines vorbestimmten Transparenz-
werts flir den identifizierten Korrelationswert;
Anwenden des Transparenzwerts an das Pixel
des Dehnungsbildes, um das modifizierte Deh-
nungsbild-Pixel zu erstellen; und

Uberlagern des modifizierten Dehnungsbild-Pi-
xels Uber das entsprechende B-Modus-Bild-Pi-
xel.

Verfahren nach Anspruch 3, weiter umfassend:
vor Anwenden des Transparenzwerts, Skalieren des
Transparenzwerts als eine Funktion des Korrelati-
onswerts des Pixels des Korrelationsbildes, und der
Schritt des Anwendens des Transparenzwerts an
das Pixel des Dehnungsbildes das Anwenden des
skalierten Transparenzwerts einschlielt.

Verfahren nach Anspruch 4, wobei das Skalieren
des Transparenzwerts mindestens eines umfasst
von: einem kontinuierlichen Transparenziibergang
und einem diskreten Transparenziibergang.

Verfahren nach Anspruch 4 oder 5, wobei das Ska-
lieren des Transparenzwerts mindestens eines um-
fasstvon: einem linearen Transparenziibergang und
einem nicht linearen Transparenziibergang.

Verfahren nach Anspruch 3, wobei der Schritt des
Anwendens des Transparenzwerts an das Pixel des
Dehnungsbildes, um das modifizierte Dehnungs-
bild-Pixel zu erstellen, das Anwenden eines Trans-
parenzwerts umfasst, der entweder transparent oder
in einem Bereich von halbtransparent bis undurch-
sichtig ist.

Verfahren nach einem der Anspriiche 3 bis 7, weiter
umfassend:

Abrufen des Transparenzwerts von einer Nach-
schlagetabelle, die Transparenzwerte auf Korrelati-
onswerte abbildet.

Verfahren nach Anspruch 1, weiter umfassend:
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Identifizieren eines Pixels des Dehnungsbildes;
Identifizieren eines Pixels des Korrelationsbil-
des, das dem Pixel des Dehnungsbildes ent-
spricht;

Identifizieren eines Pixelwerts des identifizier-
ten Pixels des Korrelationsbildes, wobei der Pi-
xelwert ein Korrelationswertinnerhalb eines vor-
bestimmten Bereichs ist;

Vergleichen des identifizierten Pixelwerts mit ei-
nem vorbestimmten Schwellenwert; vollstandi-
ges Transparentmachen des Pixels des Deh-
nungsbildes als Antwort darauf, dass der iden-
tifizierte Pixelwert den vorbestimmten Schwel-
lenwert nicht erfilllt, um das modifizierte Deh-
nungsbild-Pixel zu erstellen;

Halbtransparent- oder Undurchsichtigmachen
des Pixels des Dehnungsbildes als Antwort dar-
auf, dass der identifizierte Pixelwert den vorbe-
stimmten Schwellenwert erfiillt, um das modifi-
zierte Dehnungsbild-Pixel zu erstellen; und
Uberlagern des modifizierten Dehnungsbild-Pi-
xels Uber das entsprechende B-Modus-Bild-Pi-
xel.

10. Verfahren nach Anspruch 9, weiter umfassend:

Empfangen eines Signals, das eine Benutze-
randerung des vorbestimmten Schwellenwerts
angibt, um einen aktualisierten Schwellenwert
zu erstellen;

Vergleichen des identifizierten Pixelwerts mit
dem aktualisierten Schwellenwert;
vollstdndiges Transparentmachen des Pixels
des Dehnungsbildes als Antwort darauf, dass
der identifizierte Pixelwert den aktualisierten
Schwellenwert nicht erfillt, um das modifizierte
Dehnungsbild-Pixel zu erstellen;
Halbtransparent- oder Undurchsichtigmachen
des Pixels des Dehnungsbildes als Antwort dar-
auf, dass der identifizierte Pixelwert den aktua-
lisierten Schwellenwert erfillt, um das modifi-
zierte Dehnungsbild-Pixel zu erstellen; und
Uberlagern des modifizierten Dehnungsbild-Pi-
xels Uber das entsprechende B-Modus-Bild-Pi-
xel.

11. Verfahren nach Anspruch 1, weiter umfassend:

Identifizieren eines Pixels des B-Modus-Bildes;
Identifizieren eines Pixelwerts fiir das identifi-
zierte Pixel des B-Modus-Bildes;

Vergleichen des identifizierten Pixelwerts mit ei-
nem vorbestimmten Schwellenwert;
vollstdndiges Transparentmachen eines Pixels
des Dehnungsbildes, das dem Pixel des B-Mo-
dus-Bildes entspricht, als Antwort darauf, dass
der identifizierte Pixelwert den vorbestimmten
Schwellenwert nicht erfillt, um das modifizierte

10

15

20

25

30

35

40

45

50

55

10

18

Dehnungsbild-Pixel zu erstellen;
Halbtransparent- oder Undurchsichtigmachen
des Pixels des Dehnungsbildes, das dem Pixel
des B-Modus-Bildes entspricht, als Antwort dar-
auf, dass der identifizierte Pixelwert den vorbe-
stimmten Schwellenwert erfiillt, um das modifi-
zierte Dehnungsbild-Pixel zu erstellen; und
Uberlagern des modifizierten Dehnungsbild-Pi-
xels Uber das entsprechende B-Modus-Bild-Pi-
xel.

12. Ultraschallbildgebungssystem (100), umfassend:

ein Wandler-Array (102, 104), das konfiguriert
ist, um Ultraschallsignale in ein Sichtfeld zu
Ubertragen und um Echos vom Sichtfeld zu
empfangen, wobei die empfangenen Echos ei-
nen ersten Echosatz und mindestens einen
zweiten Echosatz einschlieBen, wobei jeder
zweite Echosatz Kompressionsechos umfasst;
Ubertragungsschaltkreise (106), die konfiguriert
sind, um die Ultraschallsignale fiir eine Ubertra-
gung durch das Wandler-Array (102, 104) zu er-
zeugen;

Empfangsschaltkreise (108), die konfiguriert
sind, um die Echos vom Wandler-Array (102,
104) zu empfangen;

eine Steuerung (112), die konfiguriert ist, um die
Ubertragungsschaltkreise (106) und die Emp-
fangsschaltkreise (108) zu steuern;

einen Echoprozessor (116), der konfiguriert ist,
um den ersten Echosatz von den Empfangs-
schaltkreisen (108) zu empfangen und um den
ersten Echosatz zu verarbeiten, um ein B-Mo-
dus-Bild zu erzeugen;

einen Elastogrammprozessor (118), der konfi-
guriert ist, um den mindestens einen zweiten
Echosatz von den Empfangsschaltkreisen (108)
zu empfangen und um den mindestens einen
zweiten Echosatz zu verarbeiten, um:

eine Bewegung zwischen Sequenzen der
zweiten Echosétze zu schatzen;

ein Verschiebungsbild von der geschatzten
Bewegung zu erzeugen;

ein Korrelationsbild, das einen Ahnlich-
keitsgrad zwischen Sequenzen der zweiten
Echosatze angibt, zu erzeugen;

ein Dehnungsbild von einem Verschie-
bungsbild, das durch Schatzen einer Bewe-
gung produziert wird, zu erzeugen; und
Pixelwerte des Dehnungsbildes zu modifi-
zieren, basierend auf einem von: dem Ahn-
lichkeitsgrad zwischen Sequenzen der
zweiten Echosatze und des erzeugten B-
Modus-Bildes, um ein modifiziertes Deh-
nungsbild zu erzeugen; und

eine Rendering-Engine (122), die konfigu-



19 EP 3 136 974 B1

riert ist, um Daten zur Anzeige von dem
Echoprozessor (116) und dem Elasto-
grammprozessor (118) zu empfangen und
um die empfangenen Daten zum Anzeigen

15. System nach Anspruch 12, wobei die Rendering-En-
gine (122) weiter konfiguriert ist, um:

1"

20

ein Pixel des Dehnungsbildes zu identifizieren;
ein Pixel des Korrelationsbildes, das dem Pixel
des Dehnungsbildes entspricht, zu identifizie-
ren;

des B-Modus-Bildes zu verarbeitenundum 5 einen Pixelwert des identifizierten Pixels des
das modifizierte Dehnungsbild tber das B- Korrelationsbildes zu identifizieren, wobei der
Modus-Bild zu tberlagern. Pixelwert ein Korrelationswert innerhalb eines
vorbestimmten Bereichs ist;
13. Systemnach Anspruch 12, wobei die Rendering-En- den identifizierten Pixelwert mit einem vorbe-
gine (122) weiter konfiguriert ist, um: 10 stimmten Schwellenwert zu vergleichen;
das Pixeldes Dehnungsbildes vollstandig trans-
ein Pixel des Dehnungsbildes zu identifizieren; parent zu machen als Antwort darauf, dass der
ein Pixel des Korrelationsbildes, das dem Pixel identifizierte Pixelwert den vorbestimmten
des Dehnungsbildes entspricht, zu identifizie- Schwellenwert nicht erfiillt, um das modifizierte
ren; 15 Dehnungsbild-Pixel zu erstellen;
einen Pixelwert des identifizierten Pixels des das Pixel des Dehnungsbildes halbtransparent
Korrelationsbildes zu identifizieren, wobei der oder undurchsichtig zu machen als Antwort dar-
Pixelwert ein Korrelationswert innerhalb eines auf, dass der identifizierte Pixelwert den vorbe-
vorbestimmten Bereichs ist; stimmten Schwellenwert erfiillt, um das modifi-
einen vorbestimmten Transparenzwert flr den 20 zierte Dehnungsbild-Pixel zu erstellen; und
identifizierten Korrelationswert abzurufen; das modifizierte Dehnungsbild-Pixel Gber das
den Transparenzwert an das Pixel des Deh- entsprechende B-Modus-Bild-Pixel zu Uberla-
nungsbildes anzuwenden, um das modifizierte gern.
Dehnungsbild-Pixel zu erstellen; und
das modifizierte Dehnungsbild-Pixel Gber das 25
entsprechende B-Modus-Bild-Pixel zu Uberla- Revendications
gern.
1. Procédé d'imagerie par ultrasons comprenant :
14. System nach Anspruch 12, wobei die Rendering-En-
gine (122) weiter konfiguriert ist, um: 30 I’émission (1202) d’un signal ultrasonore dans
un champ de vision dans lequel un objet est
ein Pixel des Dehnungsbildes zu identifizieren; disposé ;
ein Pixel des Korrelationsbildes, das dem Pixel la réception (1204) d’'un premier ensemble
des Dehnungsbildes entspricht, zu identifizie- d’échos provenant du champ de vision ;
ren; 35 la génération (1210) d’'une image en mode B a
einen Pixelwert des identifizierten Pixels des partir du premier ensemble d’échos regu ;
Korrelationsbildes zu identifizieren, wobei der I'application (1206) d’'une compression a I'objet
Pixelwert ein Korrelationswert innerhalb eines au sein du champ de vision ;
vorbestimmten Bereichs ist; la réception (1208) d’au moins un second en-
den identifizierten Pixelwert mit einem vorbe- 40 semble d’échos provenant du champ de vision,
stimmten Schwellenwert zu vergleichen; chaque second ensemble d’échos comprenant
das Pixel des Dehnungsbildes vollstandig trans- des échos de compression ;
parent zu machen als Antwort darauf, dass der la génération (1212) d’'une image de déforma-
identifizierte Pixelwert den vorbestimmten tion a partir d’'une image de déplacement pro-
Schwellenwert nicht erflllt, um das modifizierte 45 duite par'estimation d’'un mouvement entre des
Dehnungsbild-Pixel zu erstellen; séquences des seconds ensembles d’échos ;
das Pixel des Dehnungsbildes halbtransparent la génération (1212) d’une image de corrélation
oder undurchsichtig zu machen als Antwort dar- indiquant un degré de similarité entre des sé-
auf, dass der identifizierte Pixelwert den vorbe- quences des seconds ensemble d’échos ;
stimmten Schwellenwert erfillt, um das modifi- 50 la modification (1216, 1218) de valeurs de pixel
zierte Dehnungsbild-Pixel zu erstellen; und de l'image de déformation sur la base de I'un
das modifizierte Dehnungsbild-Pixel tber das parmi : le degré de similarité entre des séquen-
entsprechende B-Modus-Bild-Pixel zu Uberla- ces des seconds ensembles d’échos et 'image
gern. en mode B générée pour générer une image de
55 déformation modifiée ;

I'affichage de I'image en mode B ; et
la superposition (1222) de I'image de déforma-
tion modifiée sur 'image en mode B.
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Procédé selon la revendication 1, comprenant en
outre :

la modification des valeurs de pixel de 'image de
déformation sur la base d’au moins I'un parmi : des
valeurs de pixel de 'image de corrélation et des va-
leurs de pixel de 'image en mode B pour générer
'image de déformation modifiée.

Procédé selon la revendication 1 ou 2, comprenant
en outre :

lidentification d’un
déformation ;
l'identification d’un pixel de 'image de corréla-
tion correspondant au pixel de limage de
déformation ;

l'identification d’'une valeur de pixel du pixel
identifié de I'image de corrélation, la valeur de
pixel étant une valeur de corrélation au sein
d’'une plage prédéterminée ;

la récupération d’'une valeur de transparence
prédéterminée pour la valeur de corrélation
identifiée ;

l'application de la valeur de transparence au
pixel de I'image de déformation pour créer le
pixel d'image de déformation modifié ; et

la superposition du pixel d'image de déformation
modifié sur le pixel d'image en mode B corres-
pondant.

pixel de Ilimage de

Procédé selon la revendication 3, comprenant en
outre :

avant l'application de la valeur de transparence, la
mise al’échelle de la valeur de transparence en fonc-
tion de la valeur de corrélation du pixel de I'image
de corrélation, et, I'étape d’application de la valeur
de transparence au pixel de 'image de déformation
inclut I'application de la valeur de transparence mise
al'échelle.

Procédé selon larevendication 4, dans lequel la mise
en échelle de la valeur de transparence comprend
au moins l'un parmi: une transition continue de
transparence et une transition discréte de transpa-
rence.

Procédé selon la revendication 4 ou 5, dans lequel
la mise a I’échelle de la valeur de transparence com-
prend au moins I'un parmi : une transition linéaire de
transparence et une transition non linéaire de trans-
parence.

Procédé selon larevendication 3, danslequel I'étape
d’application de la valeur de transparence au pixel
del'image de déformation pour créerle pixel d'image
de déformation modifié comprend I'application d’'une
valeur de transparence qui est soit transparente, soit
dans une plage allant de semi transparent a opaque.
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8.

Procédé selon 'une quelconque des revendications
3 a7, comprenant en outre :

la récupération de la valeur de transparence a partir
d’'une table de conversion établissant une corres-
pondance entre les valeurs de transparence et les
valeurs de corrélation.

Procédé selon la revendication 1, comprenant en
outre :
I'identification d’un
déformation ;
I'identification d’'un pixel de 'image de corréla-
tion correspondant au pixel de I'image de
déformation ;
I'identification d’'une valeur de pixel du pixel
identifié de I'image de corrélation, la valeur de
pixel étant une valeur de corrélation au sein
d’'une plage prédéterminée ;
la comparaison de la valeur de pixel identifiée a
un seuil prédéterminé ;
le fait de rendre le pixel de 'image de déforma-
tion complétement transparent en réponse a la
valeur de pixel identifiée ne satisfaisant pas le
seuil prédéterminé pour créer le pixel d'image
de déformation modifié ;
le fait de rendre le pixel de 'image de déforma-
tion semi-transparent ou opaque en réponse a
la valeur de pixel identifiée satisfaisant le seuil
prédéterminé pour créer le pixel d'image de dé-
formation modifié ; et
la superposition du pixel d'image de déformation
modifié sur le pixel d'image en mode B corres-
pondant.

pixel de Tlimage de

10. Procédé selon la revendication 9, comprenant en

outre :

la réception d’un signal indiquant un change-
ment par un utilisateur du seuil prédéterminé
pour créer un seuil actualisé ;

la comparaison de la valeur de pixel identifiée
au seuil actualisé ;

le fait de rendre le pixel de 'image de déforma-
tion complétement transparent en réponse a la
valeur de pixel identifiée ne satisfaisant pas le
seuil actualisé pour créer le pixel d’'image de dé-
formation modifié ;

le fait de rendre le pixel de 'image de déforma-
tion semi-transparent ou opaque en réponse a
la valeur de pixel identifiée satisfaisant le seuil
actualisé pour créer le pixel d'image de défor-
mation modifié ; et

la superposition du pixel d'image de déformation
modifié sur le pixel d'image en mode B corres-
pondant.

11. Procédé selon la revendication 1, comprenant en
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outre :

l'identification d’un pixel de 'image en mode B ;
I'identification d’une valeur de pixel pour le pixel

ces des seconds ensembles d’échos ;
générer une image de déplacement a partir
du mouvement estimé ;

13
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générer une image de corrélation indiquant
un degré de similarité entre des séquences
des seconds ensembles d’échos ;

générer une image de déformation a partir

identifié de I'image en mode B ; 5 d’'une image de déplacement produite par
la comparaison de la valeur de pixel identifiée a I'estimation d’'un mouvement ; et
un seuil prédéterminé ; modifier des valeurs de pixel de I'image de
le fait de rendre un pixel de I'image de déforma- déformation sur la base de l'un parmi: le
tion correspondant au pixel de I'image en mode degré de similarité entre des séquences
B complétement transparentenréponse alava- 10 des seconds ensembles d’échos et 'image
leur de pixel identifiée ne satisfaisant pas le seuil enmode B générée pour généreruneimage
prédéterminé pour créer le pixel d'image de dé- de déformation modifiée ; et
formation modifié ; un moteur de rendu (122) configuré pour
le fait de rendre le pixel de 'image de déforma- recevoir des données pour affichage a partir
tion correspondant au pixel de I'image en mode 75 du processeur d’écho (116) et du proces-
B semi-transparent ou opaque en réponse a la seur d’élastogramme (118) et pour traiter
valeur de pixel identifiée satisfaisant le seuil pré- les données regues pour afficher 'image en
déterminé pour créer le pixel d'image de défor- mode B et pour superposer 'image de dé-
mation modifié ; et formation modifiée sur 'image en mode B.
la superposition du pixel d'image de déformation 20
modifié sur le pixel d'image en mode B corres- 13. Systéeme selon la revendication 12, dans lequel le
pondant. moteur de rendu (122) est configuré en outre pour :
12. Systeme  d'imagerie par ultrasons  (100) identifier un pixel de 'image de déformation ;
comprenant : 25 identifier un pixel de I'image de corrélation cor-
respondant au pixel de 'image de déformation ;
unréseaude transducteurs (102, 104) configuré identifier une valeur de pixel du pixel identifié de
pour émettre des signaux ultrasonores dans un I'image de corrélation, la valeur de pixel étant
champ de vision et pour recevoir des échos pro- une valeur de corrélation au sein d’une plage
venant du champ de vision, les échos regus in- 30 prédéterminée ;
cluant un premier ensemble d’échos et au moins récupérer une valeur de transparence prédéter-
un second ensemble d’échos, chaque second minée pour la valeur de corrélation identifiée ;
ensemble d’échos comprenant des échos de appliquer la valeur de transparence au pixel de
compression ; I'image de déformation pour créer le pixel d’ima-
un circuit d’émission (106) configuré pour géné- 35 ge de déformation modifié ; et
rer les signaux ultrasonores a des fins d’émis- superposer le pixel d'image de déformation mo-
sion par le réseau de transducteurs (102, 104) ; difié sur le pixel d'image en mode B correspon-
un circuit de réception (108) configuré pour re- dant.
cevoir les échos a partir du réseau de transduc-
teurs (102, 104) ; 40 14. Systeme selon la revendication 12, dans lequel le
un dispositif de commande (112) configuré pour moteur de rendu (122) est configuré en outre pour :
commander le circuit d’émission (106) et le cir-
cuit de réception (108) ; identifier un pixel de 'image de déformation ;
un processeur d’écho (116) configuré pour re- identifier un pixel de I'image de corrélation cor-
cevoir le premier ensemble d’échos a partir du 45 respondant au pixel de 'image de déformation ;
circuit de réception (108) et pour traiter le pre- identifier une valeur de pixel du pixel identifié de
mier ensemble d’échos pour générer une image I'image de corrélation, la valeur de pixel étant
en mode B ; une valeur de corrélation au sein d’une plage
un processeur d’élastogramme (118) configuré prédéterminée ;
pour recevoir I'au moins un second ensemble 50 comparer la valeur de pixel identifiée a un seuil
d’échos a partir du circuit de réception (108) et prédéterminé ;
pour traiter 'au moins un second ensemble rendre le pixel de I'image de déformation com-
d’échos pour : plétement transparent en réponse a la valeur de
pixel identifiée ne satisfaisant pas le seuil pré-
estimer un mouvement entre des séquen- 55 déterminé pour créer le pixel d'image de défor-

mation modifié ;
rendre le pixel de 'image de déformation semi-
transparent ou opaque en réponse a la valeur
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de pixel identifiée satisfaisant le seuil prédéter-
miné pour créer le pixel d'image de déformation
modifié ; et

superposer le pixel d'image de déformation mo-
difié sur le pixel d'image en mode B correspon- %
dant.

15. Systéme selon la revendication 12, dans lequel le
moteur de rendu (122) est configuré en outre pour :

10
identifier un pixel de I'image de déformation ;
identifier un pixel de I'image de corrélation cor-
respondant au pixel de 'image de déformation ;
identifier une valeur de pixel du pixel identifié de
limage de corrélation, la valeur de pixel étant 15
une valeur de corrélation au sein d’'une plage
prédéterminée ;
comparer la valeur de pixel identifiée a un seuil
prédéterminé ;
rendre le pixel de I'image de déformation com- 20
pletement transparent enréponse ala valeur de
pixel identifiée ne satisfaisant pas le seuil pré-
déterminé pour créer le pixel d'image de défor-
mation modifié ;
rendre le pixel de 'image de déformation semi- 25
transparent ou opaque en réponse a la valeur
de pixel identifiée satisfaisant le seuil prédéter-
miné pour créer le pixel d'image de déformation
modifié ; et
superposer le pixel d'image de déformation mo- 30
difié sur le pixel d'image en mode B correspon-
dant.
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