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(54) ACOUSTIC WAVE DIAGNOSTIC DEVICE AND METHOD FOR CONTROLLING SAME

(57) Using ultrasound frame data generated from the
ultrasound echo reflected from the living tissue, the
movement amount of the living tissue and its represent-
ative value are calculated (step 12). In a case where the
representative value of the tissue movement amount is
equal to or greater than a threshold value (YES in step
13), a hue conversion LUT_Large having a large degree
of hue change is used, and an elastic image in which
distortion is expressed by hue corresponding to the mag-
nitude is generated (steps 14, 16, 17, and 18). On the
other hand, in a case where the representative value of
the movement amount of the living tissue is less than the
predetermined threshold value (NO in step 13), a hue
conversion LUT_small having a small degree of hue
change is used to generate an elastic image (steps 15,
16, 17, and 18).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a diagnostic
apparatus using an acoustic wave, for example, an ul-
trasound wave, and a control method thereof.

2. Description of the Related Art

[0002] Various diagnostic apparatuses using ultra-
sound waves have been developed to observe tomo-
graphic images or blood flow (JP2014-36778A,
JP2013-5876A, JP2015-23913A, JP2015-16062A,
JP2014-42823A, and JP2013-121483A). In recent
years, elastography that measures information regarding
the hardness or softness of living tissue using ultrasound
waves and uses the information for medical diagnosis is
also known. In elastography, an elastic image having hue
(color) corresponding to the magnitude of distortion or
the like indicating the hardness or softness of living tissue
is used for diagnosis.

SUMMARY OF THE INVENTION

[0003] In elastography, the hardness of the living tissue
is estimated by calculating the distortion of the living tis-
sue by differentiating the movement amount (displace-
ment) of the living tissue caused by compression, pulsa-
tion, and the like. Here, in a case where compression
and pulsation are small to the extent that the displace-
ment of the living tissue cannot be caused, it is difficult
to correctly calculate the distortion of the living tissue.
The distortion calculated in this case may not be the dis-
tortion of the living tissue but may be the result of erro-
neously recognizing the flicker of noise of the signal as
distortion. That is, the distortion calculated in this case
may be caused by noise. In a case where noise is erro-
neously recognized as distortion, the noise not caused
by the hardness of the living tissue appears in the elastic
image as if the noise indicates the hardness of the living
tissue.
[0004] Among the above patent documents, for exam-
ple, JP2014-36778A discloses displaying portions hav-
ing the same elasticity in colors, which are not largely
different in the elastic image, regardless of the degree of
compression and relaxation of the living tissue due to
heartbeat by changing the color conversion table accord-
ing to the movement amount of the heart wall. However,
JP2014-36778A does not take into consideration a case
where the degree of compression and relaxation of the
living tissue is too small to correctly calculate the distor-
tion. For this reason, in a case where noise is erroneously
recognized as a distortion because the degree of com-
pression and relaxation of the living tissue is small, the
noise is displayed in the elastic image as if the noise were

normally measured as distortion. In addition, for example,
JP2013-5876A discloses that image display is performed
such that a low S/N region is distinguished from a highly
reliable region and the highly reliable region is set as an
object to be analyzed. In JP2013-5876A, however, the
low S/N region is determined from a B-mode image ob-
tained by performing only reception processing without
transmitting ultrasound waves, and the removal of noise
that is erroneously recognized as distortion in a case
where the movement amount of the living tissue is small
has not been taken into consideration at all.
[0005] It is an object of the present invention to make
noise not noticeable in an elastic image in a case where
the movement amount of the living tissue is small.
[0006] An acoustic wave diagnostic apparatus accord-
ing to the present invention comprises: movement
amount calculation means for generating movement
amount frame data using acoustic wave frame data,
which is generated using an acoustic wave echo signal
indicating an acoustic wave echo reflected from a living
tissue of a subject, and calculating a representative value
of a movement amount using the movement amount
frame data; distortion calculation means for calculating
distortion using movement amount frame data between
frames; and elastic image generation means for gener-
ating an elastic image showing the calculated distortion
using a first hue conversion look-up table in a case where
the calculated representative value of the movement
amount is larger than a predetermined threshold value
and generating an elastic image showing the calculated
distortion using a second hue conversion look-up table,
which has a smaller degree of hue change than the first
hue conversion look-up table, in a case where the calcu-
lated representative value of the movement amount is
smaller than the predetermined threshold value.
[0007] The present invention also provides a control
method suitable for an acoustic wave diagnostic appa-
ratus. That is, this method comprises: generating move-
ment amount frame data using acoustic wave frame data,
which is generated using an acoustic wave echo signal
indicating an acoustic wave echo reflected from a living
tissue of a subject, and calculating a representative value
of a movement amount using the movement amount
frame data by movement amount calculation means; cal-
culating distortion using movement amount frame data
between frames by distortion calculation means; and
generating an elastic image showing the calculated dis-
tortion using a first hue conversion look-up table in a case
where the calculated representative value of the move-
ment amount is larger than a predetermined threshold
value and generating an elastic image showing the cal-
culated distortion using a second hue conversion look-
up table, which has a smaller degree of hue change than
the first hue conversion look-up table, in a case where
the calculated representative value of the movement
amount is smaller than the predetermined threshold val-
ue by elastic image generation means.
[0008] In a case where the calculated representative
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value of the movement amount is the same as the thresh-
old value, either the first hue conversion look-up table or
the second hue conversion look-up table can be used to
generate an elastic image.
[0009] In a preferable aspect, the movement amount
calculation means calculates an average value of the
movement amount for each unit region of a pair of pieces
of acoustic wave frame data having different acquisition
times, which are generated from the acoustic wave echo
signal, as the representative value of the movement
amount.
[0010] In an aspect, the acoustic wave diagnostic ap-
paratus further comprises threshold value control means
for changing the threshold value according to a frame
rate of acoustic wave frame data that is generated over
time from the acoustic wave echo signal.
[0011] Distortion (index indicating the hardness of liv-
ing tissue) expressed by hue in the elastic image is cal-
culated from the movement amount (displacement) of
the living tissue. In a case where the movement amount
is small, the distortion calculated from the movement
amount is easily influenced by noise. According to the
present invention, in a case where the representative val-
ue of the movement amount is smaller than the prede-
termined threshold value, an elastic image is generated
by using the second hue conversion look-up table having
a smaller degree of hue change than the first hue con-
version look-up table that is used in a case where the
representative value of the movement amount is larger
than the threshold value. Therefore, in a case where the
movement amount is small, it is possible to prevent noise
from appearing noticeably in the elastic image due to the
hue or to reduce the noise.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012]

Fig. 1 is a block diagram showing the overall config-
uration of an ultrasound diagnostic apparatus.
Fig. 2 is a flowchart showing the flow of the process
for creating an elastic image.
Fig. 3 shows a hue conversion look-up table.
Fig. 4 schematically shows the inside of the living
body in which a lesion tissue is present.
Fig. 5 shows the positions of the surrounding tissue
and the lesion tissue before compression, the posi-
tions of the surrounding tissue and the lesion tissue
after compression in a case where the tissue move-
ment amount is large, and the positions of the sur-
rounding tissue and the lesion tissue after compres-
sion in a case where the tissue movement amount
is small.
Fig. 6 is a graph showing the amount of displacement
of the surrounding tissue and the lesion tissue before
and after compression.
Fig. 7 is a graph showing distortion of the surrounding
tissue and the lesion tissue.

Fig. 8 shows an elastic image in the conventional
technique and an elastic image in the ultrasound di-
agnostic apparatus of the present application for
each of a case where the tissue movement amount
is large and a case where the tissue movement
amount is small.
Fig. 9 shows another example of the hue conversion
look-up table.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

[0013] In an embodiment described below, an example
using an ultrasound wave as an acoustic wave will be
described. Without being limited to the ultrasound wave,
an acoustic wave having an audible frequency may also
be used as long as an appropriate frequency is selected
according to an object to be examined, measurement
conditions, and the like.
[0014] Fig. 1 shows a block diagram showing the over-
all configuration of an ultrasound diagnostic apparatus
1. The ultrasound diagnostic apparatus 1 includes an ul-
trasound probe 2, a transmission and reception beam-
former 3, an echo data processing device 4, an image
control device 5, a display device 6, an operation device
7, a control device 8, and a storage device 9.
[0015] The overall operation of the ultrasound diagnos-
tic apparatus 1 is controlled by the control device 8. A
control program for controlling various devices to be de-
scribed in detail below, which form the ultrasound diag-
nostic apparatus 1, a hue conversion look-up table to be
described later, frame data, and the like are stored in the
storage device 9 connected to the control device 8. An
instruction from the operator, a value to be set or adjust-
ed, and the like are input from the operation device 7.
[0016] The ultrasound probe 2 is pressed against the
body surface of the subject (patient). The ultrasound
probe 2 transmits an ultrasound beam toward the subject
and receives an ultrasound echo reflected from the living
tissue in the subject, and outputs an ultrasound echo
signal indicating an ultrasound echo. The ultrasound
probe 2 having an arbitrary shape, such as a convex
type, a sector type, and a linear type, can be used.
[0017] The transmission and reception beamformer 3
performs a scanning using an ultrasound beam by driving
the ultrasound probe 2 under predetermined scanning
conditions. Any scanning method, such as sector scan-
ning, offset sector scanning, and linear scanning, can be
adopted. In addition, the transmission and reception
beamformer 3 performs predetermined signal process-
ing, such as phasing addition processing, on the ultra-
sound echo signal from the ultrasound probe 2, and gen-
erates ultrasound frame data (tomographic echo data)
corresponding to one scanning plane (one tomographic
plane) of living tissue. The generated ultrasound frame
data is sequentially stored in the storage device 9. The
ultrasound frame data is generated over time according
to a predetermined frame rate (the number of pieces of
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ultrasound frame data generated per unit time). By
changing the transmission timing of the ultrasound beam
transmitted by the ultrasound probe 2, the frame rate of
the ultrasound frame data can be changed.
[0018] The ultrasound frame data is then input to the
echo data processing device 4. The echo data process-
ing device 4 includes a B-mode data creation unit 4A, a
movement amount measurement unit 4B, and a distor-
tion calculation unit 4C.
[0019] The B-mode data creation unit 4A creates B-
mode data by performing logarithmic compression
processing, envelope detection processing, and the like
on the ultrasound frame data.
[0020] The movement amount measurement unit 4B
(movement amount calculation means) calculates the
following movement amount using the ultrasound frame
data. That is, the movement amount frame data is created
by calculating the movement amount of the living tissue
for each unit region (for each pixel) based on a pair of
pieces of frame data at predetermined time intervals
among a plurality of pieces of ultrasound frame data hav-
ing different acquisition times sequentially stored in the
storage device 9. The unit of the movement amount can
be a pixel (pix). Thereafter, a representative value of the
tissue movement amount is calculated by calculating the
average value of the movement amount for each unit
region in the movement amount frame data. As will be
described later, the calculated representative value of
the tissue movement amount is used for the setting (se-
lection and switching) of a hue conversion look-up table.
The representative value of the tissue movement amount
may be calculated using a unit region at the frame center
instead of the entire frame, and a maximum value, a min-
imum value, a variance, and the like may be used as the
representative value of the tissue movement amount in-
stead of an average value. In a case where a part of the
ultrasound image is designated as a region of interest
(ROI), the representative value of the tissue movement
amount may be calculated using the unit region in the
ROI.
[0021] The distortion calculation unit 4C (distortion cal-
culation means) calculates a distortion for each unit re-
gion (each pixel) based on the movement amount frame
data created by the movement amount measurement unit
4B described above, thereby creating distortion frame
data. The distortion frame data is created (calculated) by
differentiating the movement amount frame data.
[0022] The B-mode data output from the B-mode data
creation unit 4A of the echo data processing device 4
and the distortion frame data output from the distortion
calculation unit 4C are input to the image control device
5. The image control device 5 includes a B-mode image
data creation unit 5A, an elastic image data creation unit
5B, and an image display control unit 5C.
[0023] The B-mode image data creation unit 5A cre-
ates two-dimensional tomographic image data (B-mode
image data) suitable for display on the display device 6
by performing scan conversion on the B-mode data using

a scan converter. In the B-mode image data, the signal
strength is expressed by brightness. For example, the B-
mode image data has information indicating the bright-
ness of 256 gradations for each pixel.
[0024] The elastic image data creation unit 5B creates
color elastic image data indicating distortion for each unit
region in the distortion frame data with a hue (difference
in color) corresponding to the magnitude of the distortion,
that is, performs processing for coloring of distortion. In
the elastic image expressed by the elastic image data,
the magnitude of distortion is expressed by the difference
in color. The correspondence relationship between the
magnitude of distortion and the hue is based on the hue
conversion look-up table stored in advance in the storage
device 9. Details of the hue conversion look-up table will
be described later.
[0025] The image display control unit 5C combines the
B-mode image data and the elastic image data to create
composite image data. The composite image data is
transmitted to the display device 6, so that a composite
ultrasound image in which the B-mode image and the
elastic image are combined is displayed on the display
screen of the display device 6. Needless to say, instead
of combining the B-mode image and the elastic image,
the B-mode image and the elastic image may be dis-
played side by side on the display screen.
[0026] Fig. 2 is a flowchart showing the process of cre-
ating an elastic image in the ultrasound diagnostic appa-
ratus 1.
[0027] Ultrasound frame data corresponding to the to-
mographic plane (one scanning plane) is continuously
acquired while physically displacing the living tissue by
lightly pressing the ultrasound probe 2 against the subject
or by using the pulsation of the heart or the like (meas-
urement of ultrasound waves) (step 11). The ultrasound
frame data is acquired at a predetermined frame rate,
and is sequentially recorded in the storage device 9.
[0028] By using a pair of pieces of ultrasound frame
data among the pieces of ultrasound frame data sequen-
tially recorded in the storage device 9, the echo data
processing device 4 measures the movement amount of
the tissue for each unit region of the ultrasound frame
data, thereby creating movement amount frame data.
Then, the representative value of the tissue movement
amount described above is calculated (step 12).
[0029] Then, corresponding to the magnitude of the
calculated representative value of the tissue movement
amount, a hue conversion look-up table (hereinafter, re-
ferred to as a hue conversion LUT) is set (steps 13, 14,
and 15).
[0030] Fig. 3 shows the hue conversion LUTs stored
in the storage device 9 in a graph with a distortion σ on
the horizontal axis and a color information frequency N
on the vertical axis. The color information frequency N
takes a value between 0 to 255.
[0031] The hue conversion LUT is used to convert the
distortion into a hue corresponding to the magnitude. A
living tissue with large distortion (soft living tissue) is gen-
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erally associated with red. Conversely, a living tissue with
small distortion (hard living tissue) is generally associat-
ed with blue. Green is associated with distortion of inter-
mediate magnitude. As a result, the hardness of the living
tissue is visualized in an easy-to-understand manner ac-
cording to the hue.
[0032] Two hue conversion LUTs of a hue conversion
LUT_large and a hue conversion LUT_small are stored
in the storage device 9. Referring to Fig. 3, the gradient
of the graph (solid line) of the hue conversion LUT_large
(the ratio of the degree of hue change to the amount of
change in distortion, the inclination of the graph) is large,
while the gradient of the graph (one-dot chain line) of the
hue conversion LUT_small is very small. The hue con-
version LUT_large with a large gradient means that the
degree of hue change with respect to the amount of
change in distortion is large and the color expression
range is wide. On the other hand, the hue conversion
LUT_small with a small gradient means that the degree
of hue change with respect to the amount of change in
distortion is small and the color expression range is nar-
row. The graph of the hue conversion LUT_large and the
graph of the hue conversion LUT_small intersect at N/2
(green).
[0033] Returning to Fig. 2, one of the hue conversion
LUT_large and the hue conversion LUT_small is selected
according to the magnitude of the representative value
of the tissue movement amount calculated in the echo
data processing device 4. The control device 8 compares
the representative value of the tissue movement amount
with a predetermined threshold value (step 13). In a case
where the representative value is equal to or greater than
the predetermined threshold value, the hue conversion
LUT_large is set (YES in step 13, step 14). That is, the
hue conversion LUT_large is read from the storage de-
vice 9 to be transmitted to the image control device 5.
On the other hand, in a case where the representative
value is less than the predetermined threshold value, the
hue conversion LUT_small is set (NO in step 13, step
15). Needless to say, the hue conversion LUT_large may
be set in a case where the representative value exceeds
the predetermined threshold value, and the hue conver-
sion LUT_small may be set in a case where the repre-
sentative value is equal to or less than the predetermined
threshold value.
[0034] In a case where the representative value of the
tissue movement amount is equal to or greater than the
threshold value, it is thought that the tissue movement
amount is caused by the hardness of the living tissue.
Therefore, the reliability is high. In this case, an elastic
image (elastographic image) that is not different from the
conventional one can be expressed by using the hue
conversion LUT_large having a conventional gradient.
On the other hand, in a case where the representative
value of the tissue movement amount is smaller than the
threshold value, the tissue movement amount may be
dominated by noise rather than being caused by the hard-
ness of the living tissue. In this case, by using the hue

conversion LUT_small with a small gradient, it is possible
to obtain an elastic image with no noticeable noise (de-
tails will be described later).
[0035] By differentiating the movement amount frame
data in the echo data processing device 4, the distortion
for each unit region is calculated, and distortion frame
data is created (step 16). Then, by performing hue con-
version of the distortion frame data using the hue con-
version LUT_large or the hue conversion LUT_small de-
scribed above so that coloring is realized, elastic image
data is created (step 17). An elastic image with distortion
expressed by hue corresponding to its magnitude is dis-
played on the display device 6 under the control of the
image control device 5 (step 18).
[0036] Referring to Figs. 4 to 8, an effect of selecting
either the hue conversion LUT_large or the hue conver-
sion LUT_small according to the tissue movement
amount will be described. Fig. 4 schematically shows the
inside of a living body in which a hard lesion tissue is
present so as to be surrounded by a soft surrounding
tissue (normal living tissue). Fig. 5 schematically shows
a surrounding tissue and a lesion tissue along the line V-
V of Fig. 4, that is, at the cross-sectional position passing
through the lesion tissue. Reference numeral 21 indi-
cates a surrounding tissue and a lesion tissue before
compression (during relaxation), and reference numerals
22 and 23 indicate a surrounding tissue and a lesion tis-
sue after compression (during compression). Here, ref-
erence numeral 22 schematically shows a case where
the tissue movement amount is large, and reference nu-
meral 23 schematically shows a case where the tissue
movement amount is small. For the sake of clarity, in the
schematic diagram of the surrounding tissue and the le-
sion tissue denoted by reference numerals 21 to 23 in
Fig. 5, the left end of the surrounding tissue is shown as
a fixed end (no displacement).
[0037] Fig. 6 shows the amount of displacement of the
surrounding tissue and the lesion tissue before and after
compression denoted by reference numerals 21 and 22
and reference numerals 21 and 23 in Fig. 5. Fig. 7 shows
the differentiation of the displacement shown in Fig. 6.
In Figs. 6 and 7, the graph (relationship between refer-
ence numerals 21 and 22 in Fig. 5) in a case where the
tissue movement amount is large (representative value
is equal to or greater than the threshold value) is shown
by a thick solid line, and the graph (relationship between
reference numerals 21 and 23 in Fig. 5) in a case where
the tissue movement amount is small (representative val-
ue is less than the threshold value) is shown by a thin
solid line.
[0038] Fig. 8 shows a conventional elastic image, in
which only the hue conversion LUT_large is used, and
an elastic image displayed in the ultrasound diagnostic
apparatus 1 of the present application, in which the hue
conversion LUT_large is set in a case where the tissue
movement amount is large and the hue conversion
LUT_small is set in a case where the tissue movement
amount is small, side by side for each of the case where
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the tissue movement amount is large and the case where
the tissue movement amount is small. In the elastic image
shown in Fig. 8, the tissue range displayed in blue is
schematically indicated by "B", the tissue range dis-
played in red is schematically indicated by "R", and the
tissue range displayed in green is schematically indicated
by "G".
[0039] First, a case where the tissue movement
amount is large, that is, a case where the representative
value of the tissue movement amount is equal to or great-
er than the threshold value, will be described. Referring
to the relationship between reference numerals 21 and
22 in Fig. 5 and the thick solid line graph in Fig. 6, in a
case where the tissue movement amount is large, there
is a large difference between the amount of displacement
of the soft surrounding tissue and the amount of displace-
ment of the hard lesion tissue (inclinations of the graphs
are completely different). With reference to the thick solid
line in Fig. 7, in a case where the tissue movement
amount is large, a large value is calculated for the soft
surrounding tissue and a small value is calculated for the
hard lesion tissue as the distortion calculated by differ-
entiating the displacement (differentiating the displace-
ment in the depth direction). Referring to Fig. 8, in a case
where the tissue movement amount is large, the hue con-
version LUT_large is used in both a conventional exam-
ple and the present application. In the elastic image, the
lesion tissue is expressed in blue B indicating "hard"
(small distortion). The surrounding tissue is expressed
in a color (here, green G) indicating "softer than the lesion
tissue". It is possible to visually recognize the presence
of a hard living tissue (lesion tissue).
[0040] Next, a case where the tissue movement
amount is small, that is, a case where the representative
value of the tissue movement amount is less than the
threshold value, will be described. In the case of displac-
ing the living tissue by compression of the ultrasound
probe, the tissue movement amount is small in a case
where the compression of the ultrasound probe is very
small or in a case where the measurement place of the
subject is deep (distance from the ultrasound probe is
large). In the case of displacing the living tissue by pul-
sation, the tissue movement amount is small in a case
where the measurement place of the subject is far from
the heart or the aorta and the pulsation is difficult to be
transmitted.
[0041] Referring to the relationship between reference
numerals 21 and 23 in Fig. 5 and the thin line in Fig. 6,
in a case where the tissue movement amount is small,
no difference in displacement between the amount of dis-
placement of the surrounding tissue and the amount of
displacement of the lesion tissue may be observed, and
a noise signal may appear. In a case where this is differ-
entiated, referring to the thin line graph in Fig. 7, a large
value (noise) that is not caused by the difference between
the hardness of the lesion tissue and the hardness of the
surrounding tissue is calculated as large distortion.
[0042] Referring to Fig. 8, in the conventional tech-

nique in which the same hue conversion LUT_large is
used regardless of the magnitude of the tissue movement
amount, in a case where the tissue movement amount
is small, a hue (in this case, red (R): color indicating "soft")
due to noise that does not indicate the hardness of the
living tissue appears in the elastic image. On the other
hand, in the present application in which the hue conver-
sion LUT_small is used in a case where the representa-
tive value of the tissue movement amount is smaller than
the threshold value, the color expression range of the
hue conversion LUT_small is narrow (Fig. 3). Therefore,
the hue based on the noise that is not caused by the
hardness of the living tissue is not displayed noticeably
in the elastic image. In this manner, in a case where the
tissue movement amount is small, it is possible to prevent
an elastic image with noticeable noise from being dis-
played.
[0043] It is desirable to set the above-described thresh-
old value, for example, between 0.2 and 0.5 pixel. This
value is a variation range in a case where the flicker of
noise is calculated as the amount of displacement. Since
the flicker of noise varies depending on the performance
of a system, a probe, and the like that are used, it is
desirable to set an appropriate threshold value by check-
ing to what degree of displacement amount the flicker of
noise corresponds for each condition to be used.
[0044] Fig. 9 shows another example of the hue con-
version LUTs stored in the storage device 9. In addition
to the hue conversion LUT_large and the hue conversion
LUT_small, a hue conversion LUT_middle having an in-
termediate color expression range is stored.
[0045] For example, the hue conversion LUT_small
(one-dot chain line) with the smallest inclination of the
graph is set in a case where the representative value of
the calculated tissue movement amount is less than 0.5
pixel, the hue conversion LUT_middle (two-dot chain
line) with the inclination of the intermediate graph is set
in a case where the representative value of the calculated
tissue movement amount is equal to or greater than 0.5
pixel and less than 1 pixel, and the hue conversion
LUT_large (solid line) is set in a case where the repre-
sentative value of the calculated tissue movement
amount is 1 pixel or more.
[0046] Four or more hue conversion LUTs having dif-
ferent color expression ranges may be stored in the stor-
age device 9, and the hue conversion LUT to be set may
be finely switched according to the magnitude of the rep-
resentative value of the calculated tissue movement
amount. Needless to say, the hue conversion LUT may
be set more finely by defining the hue conversion LUT
as a function of the representative value of the tissue
movement amount. The hue may be a color display
based on gray scale. In this case, an elastic image is
displayed by a change in gradation from white to black.
[0047] The above-described threshold value for
switching the hue conversion LUT may be changed ac-
cording to the frame rate of the ultrasound diagnostic
apparatus 1. For example, in a case where the frame
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rate is doubled, the tissue movement amount calculated
by a pair of frames is halved. Assuming that a threshold
value at a certain frame rate is A, it is possible to prevent
the change of the frame rate from affecting the switching
of the hue conversion LUT by setting the threshold value
to A/2 in a case where the frame rate is doubled. For
example, the threshold may be set between 0.1 pixel and
0.5 pixel in a case where the frame rate is equal to or
higher than 20 fr/sec, and the threshold may be set be-
tween 0.2 pixel and 1.0 pixel in a case where the frame
rate is less than 20 fr/sec. The change of the frame rate
can be input from the operation device 7, and the change
of the threshold value according to the frame rate can be
executed with the control device 8.

Explanation of References

[0048]

1: ultrasound diagnostic apparatus (acoustic wave
diagnostic apparatus)
2: ultrasound probe
3: transmission and reception beamformer
4: echo data processing device (movement amount
calculation means, distortion calculation means)
5: image control device (elastic image generation
means)
6: display device
7: operation device
8: control device (threshold value control means)
9: storage device

Claims

1. An acoustic wave diagnostic apparatus, comprising:

movement amount calculation means for gen-
erating movement amount frame data using
acoustic wave frame data, which is generated
using an acoustic wave echo signal indicating
an acoustic wave echo reflected from a living
tissue of a subject, and calculating a represent-
ative value of a movement amount using the
movement amount frame data;
distortion calculation means for calculating dis-
tortion using movement amount frame data be-
tween frames; and
elastic image generation means for generating
an elastic image showing the calculated distor-
tion using a first hue conversion look-up table in
a case where the calculated representative val-
ue of the movement amount is larger than a pre-
determined threshold value and generating an
elastic image showing the calculated distortion
using a second hue conversion look-up table,
which has a smaller degree of hue change than
the first hue conversion look-up table, in a case

where the calculated representative value of the
movement amount is smaller than the predeter-
mined threshold value.

2. The acoustic wave diagnostic apparatus according
to claim 1,
wherein the movement amount calculation means
calculates an average value of the movement
amount for each unit region of a pair of pieces of
acoustic wave frame data having different acquisi-
tion times, which are generated from the acoustic
wave echo signal, as the representative value of the
movement amount.

3. The acoustic wave diagnostic apparatus according
to claim 1 or 2, further comprising:
threshold value control means for changing the
threshold value according to a frame rate of acoustic
wave frame data that is generated over time from
the acoustic wave echo signal.

4. A control method of an acoustic wave diagnostic ap-
paratus, comprising:

generating movement amount frame data using
acoustic wave frame data, which is generated
using an acoustic wave echo signal indicating
an acoustic wave echo reflected from a living
tissue of a subject, and calculating a represent-
ative value of a movement amount using the
movement amount frame data by movement
amount calculation means;
calculating distortion using movement amount
frame data between frames by distortion calcu-
lation means; and
generating an elastic image showing the calcu-
lated distortion using a first hue conversion look-
up table in a case where the calculated repre-
sentative value of the movement amount is larg-
er than a predetermined threshold value and
generating an elastic image showing the calcu-
lated distortion using a second hue conversion
look-up table, which has a smaller degree of hue
change than the first hue conversion look-up ta-
ble, in a case where the calculated representa-
tive value of the movement amount is smaller
than the predetermined threshold value by elas-
tic image generation means.
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