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An ultrasonic diagnostic apparatus includes a storage unit
configured to store echo data obtained by transmitting and
receiving an ultrasonic wave to and from a subject, an image
processing unit configured to perform image processing with
different image processing parameters with respect to the
echo data stored in the storage unit, and a display processing
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unit configured to generate a plurality of ultrasonic images
based on the processed echo data and to display the plurality
(22) Filed: Feb. 25,2010 of ultrasonic images.
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ULTRASONIC DIAGNOSTIC APPARATUS,
METHOD OF DISPLAYING ULTRASONIC
IMAGES AND PROGRAM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Patent Application No. 2009-042089 filed Feb. 25, 2009,
which is hereby incorporated by reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] The embodiments described herein relate to an
ultrasonic diagnostic apparatus and program.

[0003] Anultrasonic diagnostic apparatus carries out a scan
on a subject with an ultrasonic probe to acquire echo data.
This echo data is subjected to image processing using various
image processing parameters and then scan conversion is
carried out to generate an ultrasonic image, and this image is
displayed on a display unit.

[0004] Examples of the above image processing param-
eters include gain, dynamic range, TGC (Time Gain Control),
and the like. The brightness of an ultrasonic image is adjusted
by adjusting gain and the resolution of an ultrasonic image is
adjusted by adjusting dynamic range. The adjustment of TGC
makes it possible to obtain an ultrasonic image even in bright-
ness in the direction of depth. An operator sets image pro-
cessing parameters deemed optimum so that an ultrasonic
image of image quality suitable for diagnosis can be obtained.
[0005] Setting of image processing parameters has been
conventionally made by an operator by varying each image
processing parameter at an operating portion while viewing
one ultrasonic image displayed on a display unit. However,
even when the operator finds some image processing param-
eters deemed optimum while he/she is adjusting the image
processing parameters, it used to be impossible to compare
ultrasonic images generated with different image processing
parameters. Therefore, it has been difficult to make setting in
a short time and what is worse it has been sometimes impos-
sible to set optimum image processing parameters. To cope
with this, Japanese Unexamined Patent Publication No. Hei 8
(1996)-266539 proposes an ultrasonic diagnostic apparatus
in which different numeric values are set for various image
processing parameters when image processing is carried out
and multiple obtained ultrasonic images are displayed on a
display unit in alignment.

[0006] In the ultrasonic diagnostic apparatus disclosed in
Japanese Unexamined Patent Publication No. Hei 8 (1996)-
266539, the multiple ultrasonic images displayed on a display
unit in alignment are real-time images or images frozen dur-
ing a scan and are not images obtained after the end of a scan.
There are cases where ultrasonic images stored in the appa-
ratus by an inexperienced operator setting image processing
parameters and carrying out a san are viewed by an experi-
enced operator after the end of the scan. In these cases, the
experienced operator may desire to re-set an image process-
ing parameter when he/she views the multiple ultrasonic
images displayed in alignment.

BRIEF DESCRIPTION OF THE INVENTION

[0007] A firstaspect of the invention an ultrasonic diagnos-
tic apparatus characterized in that includes: a storage unit that
stores echo data obtained by transmitting and receiving an
ultrasonic wave to and from a subject; an image processing
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unit that carries out image processing on the echo data stored
in this storage unit with different image processing param-
eters; and a display processing unit that generates multiple
ultrasonic images based on data that underwent image pro-
cessing at this image processing unit and displays these
images in alignment.

[0008] A second aspect of the invention is an ultrasonic
diagnostic apparatus characterized in that the above multiple
ultrasonic images are either moving images or still images in
the first aspect of the invention.

[0009] A third aspect of the invention is an ultrasonic diag-
nostic apparatus characterized in that the following is imple-
mented in the first or second aspect of the invention: with
respect to frame data of an identical time phase comprised of
echo data obtained by transmitting and receiving an ultra-
sonic wave to and from a subject, the following is imple-
mented: the image processing unit carries out image process-
ing with different image processing parameters; and the
display processing unit generates and displays the multiple
ultrasonic images.

[0010] A fourth aspect of the invention is an ultrasonic
diagnostic apparatus characterized in that the following is
implemented in the third aspect of the invention: with respect
to unit data comprised of multiple pieces of frame data, the
above image processing unit carries out image processing on
each piece of frame data with different image processing
parameters; and the above display processing unit generates
the multiple ultrasonic images with respect to each piece of
frame data and displays moving images.

[0011] A fifth aspect of the invention is an ultrasonic diag-
nostic apparatus characterized in that the following is imple-
mented in the first or second aspect of the invention: with
respect to frame data of different time phases, comprised of
echo data obtained by transmitting and receiving an ultra-
sonic wave to and from a subject, the above image processing
unit carries out image processing with different image pro-
cessing parameters; and the above display processing unit
generates and displays the multiple ultrasonic images.
[0012] A sixth aspect of the invention is an ultrasonic diag-
nostic apparatus characterized in that the following is imple-
mented in the fifth aspect of the invention: with respect to
each piece of divided unit data obtained by dividing unit data
comprised of multiple pieces of frame data into a predeter-
mined number of frames, the following is implemented: the
above image processing unit carries out image processing on
each piece of frame data with different image processing
parameters; and the above display processing unit generates
the multiple ultrasonic images with respect to each piece of
frame data and displays moving images.

[0013] A seventh aspect of the invention is an ultrasonic
diagnostic apparatus characterized in that the following is
implemented in the sixth aspect of the invention: with respect
to at least any one of the above pieces of divided unit data, the
above image processing unit carries out image processing
with different image processing parameters; and the above
display processing unit generates and displays the multiple
ultrasonic images.

[0014] An eighth aspect of the invention is an ultrasonic
diagnostic apparatus characterized in that in any of the first to
seventh aspects of the invention, the above image processing
unit carries out image processing with different image pro-
cessing parameters in parallel.

[0015] A ninth aspect of the invention is an ultrasonic diag-
nostic apparatus characterized in that in any of the first to
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eighth aspects of the invention, the image processing param-
eters are gain, dynamic range, and sensitivity time gain.
[0016] A tenth aspect of the invention is an ultrasonic
image display control program characterized in that it causes
a computer to carry out the following functions: an image
processing function of reading echo data, obtained by trans-
mitting and receiving an ultrasonic wave to and from a sub-
ject, from a storage unit and carrying out image processing
with different image processing parameters; and a display
processing function of generating multiple ultrasonic images
based on data that underwent image processing by this image
processing function and displaying the images in alignment.
[0017] According to embodiments of the invention, echo
data that has not undergone image processing yet is stored in
the above storage unit. Even after the end of a scan, therefore,
it is possible to carry out image processing on the echo data
with different image processing parameters and to generate
multiple ultrasonic images based on data that underwent this
image processing and display the images in alignment. At this
time, the echo data stored in the storage unit is data that has
not undergone image processing. Therefore, it is possible to
set any image processing parameter to carry out image pro-
cessing and display multiple ultrasonic images.

[0018] Further objects and advantages of the present inven-
tion will be apparent from the following description of the
preferred embodiments of the invention as illustrated in the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIG. 1 is a block diagram illustrating the general
configuration of an example of an ultrasonic diagnostic appa-
ratus in an embodiment of the invention.

[0020] FIG. 2 is a block diagram illustrating the configura-
tion of the display control unit in the ultrasonic diagnostic
apparatus illustrated in FIG. 1.

[0021] FIG. 3 is a diagram illustrating ultrasonic images
displayed on a display unit.

[0022] FIG. 4 is an explanatory diagram of unit data com-
prised of multiple pieces of frame data.

[0023] FIG.5isanexplanatory diagram of divided unit data
obtained by dividing unit data comprised of multiple pieces of
frame data.

DETAILED DESCRIPTION OF THE INVENTION

[0024] Hereafter, detailed description will be given to an
embodiment of the invention with reference to the drawings.
As illustrated in FIG. 1, the ultrasonic diagnostic apparatus 1
in this example includes: an ultrasonic probe 2 that transmits
and receives ultrasonic waves; a transmission-reception unit
3 that drives the ultrasonic probe 2 to scan a scan surface and
carries out signal processing, such as phase rectifying addi-
tion, on an echo signal obtained through the ultrasonic probe
2 to obtain echo data with respect to each sound ray; a B-mode
processing unit 4 that carries out logarithmic compression,
envelop detection, and the like on echo data outputted from
the transmission-reception unit 3; a display control unit 5 that
generates ultrasonic images (B-mode images) to be displayed
on a display unit 6, described later, based on echo data from
the B-mode processing unit 4 and causes the display unit 6 to
display the images; and the display unit 6 on which ultrasonic
images are displayed.

[0025] The ultrasonic diagnostic apparatus 1 further
includes: a control unit 7 that controls the entire apparatus;
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and an operating portion 8, including a keyboard, a pointing
device, and the like, through which an operator inputs an
instruction. The control unit 7 is comprised of CPU (Central
Processing Unit) and executes a control program stored in a
storage device, not shown, to carry out the functions of each
part of the ultrasonic diagnostic apparatus 1. Examples of
these functions include the image processing function and the
display processing function, described later, of the display
control unit 5.

[0026] As illustrated in FIG. 2, the display control unit 5
includes a cine memory 51, an image processing unit 52, and
a digital scan converter (DSC) 53. In the cine memory 51,
echo data outputted from the B-mode processing unit 4 is
stored. The echo data cited here refers to data that is obtained
by transmitting and receiving an ultrasonic wave by the ultra-
sonic probe 2 and has not undergone image processing at the
image processing unit 52. That is, the echo data refers to raw
data. Since raw data is stored in the cine memory 51 as
mentioned above, it is possible to set any image processing
parameter to carry out image processing even after the end of
a scan. The cine memory 51 is an example of embodiments of
the storage unit in the invention.

[0027] Theimage processing unit 52 reads echo data stored
in the cine memory 51 and carries out image processing with
different image processing parameters (image processing
function). The control unit 7 reads a program stored in the
storage device (not shown) and causes the image processing
unit 52 to carry out the above image processing function. The
image processing unit 52 is an example of embodiments of
the image processing unit in the invention.

[0028] Concrete description will be given to the image pro-
cessing function carried out by the image processing unit 52.
In this example, the image processing unit 52 carries out first
image processing P1, second image processing P2, third
image processing P3, and fourth image processing P4 in
parallel with image processing parameters having four differ-
ent values. In each series of image processing P1 to P4,
multiple series of processing are carried out. Examples of
various image processing parameters set in these series of
processing include gain, dynamic range, sensitivity time gain,
and the like. Therefore, different numeric values are set for
gain, dynamic range, sensitivity time gain, and the like for the
respective series of image processing P1 to P4. Specifically,
as shown in FIG. 3, gain Gal, dynamic range Drl, sensitivity
time gain Gs1, and the like are set for the first image process-
ing P1; gain Ga2, dynamic range Dr2, sensitivity time gain
Gs2, and the like are set for the second image processing P2;
gain Ga3, dynamic range Dr3, sensitivity time gain Gs3, and
the like are set for the third image processing P3; and gain
Gad, dynamic range Drd, sensitivity time gain Gs4, and the
like are set for the fourth image processing P4.

[0029] These various image processing parameters are
inputted at the operating portion 8 and stored in the storage
device through the control unit 7. The control unit 7 reads the
various image processing parameters stored in the storage
device and causes the image processing unit 52 to carry out
image processing.

[0030] The digital scan converter 53 subjects data obtained
through each series of the image processing P1 to P4 by the
image processing unit 52 to scan conversion. It thereby gen-
erates first ultrasonic image G1, second ultrasonic image G2,
third ultrasonic image G3, and fourth ultrasonic image G4
and displays these images on the display unit 6 in alignment
as illustrated in FIG. 3 (display processing function). The



US 2010/0217126 Al

control unit 7 reads a program stored in the storage device and
causes the digital scan converter 53 to carry out the display
processing function. The digital scan converter 53 is an
example of embodiments of the display processing unit in the
invention.

[0031] Concrete description will be given to display by the
display unit 6. This display unit 6 is divided into four regions
R1, R2, R3, R4 and the ultrasonic images G1 to G4 are
respectively displayed in the individual regions R1 to R4. The
ultrasonic image G1 displayed in the region R1 is an image
generated based on data obtained by the first image process-
ing P1; and the ultrasonic image G2 displayed in the region
R2 is an image generated based on data obtained by the
second image processing P2. The ultrasonic image G3 dis-
played in the region R3 is an image generated based on data
obtained by the third image processing P3; and the ultrasonic
image G4 displayed in the region R4 is an image generated
based on data obtained by the fourth image processing P4.
[0032] Description will be given to the operation of the
ultrasonic diagnostic apparatus 1 in this example. When a
ultrasonic wave is transmitted and received to and from a
subject by the ultrasonic probe 2, processing is carried out at
the transmission-reception unit 3 and the B-mode processing
unit 4 and obtained echo data is stored in the cine memory 51.
The echo data stored in the cine memory 51 is data with
respect to each sound ray and an aggregate of the echo data
equivalent to one frame comprises frame data FD. In the cine
memory 51, there are stored 100 pieces of frame data FD
(only part thereof is shown in FIG. 4), frame data FD1 to
FD100, acquired over time, as illustrated in FIG. 4.

[0033] When operation for displaying multiple ultrasonic
images generated with different image processing parameters
is performed at the operating portion 8, the image processing
unit 52 carries out the following processing: it sequentially
reads echo data with respect to each sound ray stored in the
cine memory 51 and carries out the individual series of image
processing P1 to P4. The image processing parameters (gain
G1 to G4, dynamic range Drl to Drd, sensitivity time gain
Gs1 to Gs4) in each series of image processing P1 to P4 may
be stored beforehand in the storage device (not shown) or may
be newly inputted by the operator.

[0034] Detailed description will be given to each series of
image processing P1 to P4. In this example, the image pro-
cessing unit 52 carries out the individual series of image
processing P1 to P4 in parallel with respect to unit data X
comprised of the frame data FD1 to FD100. In each image
processing P1 to P4, series of image processing are carried
out in parallel with different image processing parameters
withrespect to frame data FD of an identical time phase. More
specific description will be given. To obtain ultrasonic images
of'the first frame, for example, the series of image processing
P1 to P4 are carried out in parallel with respect to frame data
FD1. Thereafter, to obtain ultrasonic images of the second
frame, the series of image processing P1 to P4 are carried out
in parallel with respect to frame data FD2. To obtain ultra-
sonic images of the third and following frames, the series of
image processing P1 to P4 are sequentially carried out in
parallel with respect to frame data FD3, FD4, . . ., FD100.
[0035] The digital scan converter 53 generates the respec-
tive ultrasonic images G1 to G4 with respect to each piece of
frame data FD based on data obtained by the series of image
processing P1 to P4 and causes the display unit 6 to display
these images. The individual ultrasonic images G1 to G4
displayed on the display unit 6 are B-mode images different in
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image processing parameters with respect to frame data FD of
an identical time phase. More specific description will be
given. On the display unit 6, ultrasonic images G1 to G4
generated with different image processing parameters based
on frame data FD1 are displayed as images of the first frame.
In the next frame, or the second frame, ultrasonic images G1
to G4 generated with different image processing parameters
based on frame data FD2 are displayed. Subsequently, ultra-
sonic images G1 to G4 are generated and displayed with
respect to frame data FD3, FD4, . . ., FD100 in this order. On
the display unit 4, therefore, four ultrasonic images G1 to G4
of an identical time phase generated with different image
processing parameters are displayed as moving images cor-
responding to frame data FD1 to FD100.

[0036] With the ultrasonic diagnostic apparatus 1 in this
example, the following can be implemented even after the end
of'a scan by the ultrasonic probe 2: it is possible to read echo
data stored in the cine memory 51 and carry out image pro-
cessing with different image processing parameters and to
generate four ultrasonic images G1 to G4 and display the
images in alignment. The echo data stored in the cine memory
51 at this time is data that has not undergone image processing
at the image processing unit 52. Therefore, ultrasonic images
G1 to G4 can be displayed by setting any image processing
parameter to carry out image processing.

[0037] Description will be given to a modification to the
above embodiment. In this modification, the image process-
ing unit 52 carries out the respective series of image process-
ing P1 to P4 in parallel with respect to the following data:
divided unit data X1, X2, X3, X4 obtained by dividing unit
data X comprised ofthe frame data FD1 to FD100 into four as
illustrated in FIG. 5. In addition, the digital scan converter 53
generates the following ultrasonic images and displays the
images: an ultrasonic image G1 corresponding to divided unit
data X1; an ultrasonic image G2 corresponding to divided
unit data X2; an ultrasonic image G3 corresponding to
divided unit data X3; and an ultrasonic image G4 correspond-
ing to divided unit data X4. Hereafter, concrete description
will be given.

[0038] Each piece of divided data X1 to X4 is comprised of
25 pieces of frame data FD. Specifically, the divided unit data
X1 is comprised of frame data FD1 to FD25; the divided unit
data X2 is comprised of frame data FD26 to FD50; the
divided unit data X3 is comprised of frame data FD51 to
FD75; and the divided unit data X4 is comprised of frame data
FD76 to FD100.

[0039] In each image processing P1 to P4 in this modifica-
tion, series of image processing are carried out in parallel with
different image processing parameters with respect to frame
data FD of different time phases. Specifically, in the first
image processing P1, image processing with respect to the
divided unit data X1, that is, image processing with respect to
frame data FD1 to FD25 is carried out; and in the second
image processing P2, image processing with respect to the
divided unit data X2, that is, image processing with respect to
frame data FD26 to FD50 is carried out. In the third image
processing P3, image processing with respect to the divided
unit data X3, that is, image processing with respect to frame
data FD51 to FD75 is carried out; and in the fourth image
processing P4, image processing with respect to the divided
unit data X4, that is, image processing with respect to frame
data FD76 to FD100 is carried out.

[0040] To obtain ultrasonic images of the first frame, for
example, the image processing unit 52 carries out the follow-
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ing series of processing in parallel: first image processing P1
with respect to frame data FD1; second image processing P2
with respect to frame data FD26; third image processing P3
with respect to frame data FD51; and fourth image processing
P4 with respect to frame data FD76. Then it outputs data
processed by the individual series of image processing P1 to
P4 to the digital scan converter 53. To obtain ultrasonic
images of the second frame, subsequently, the image process-
ing unit 52 carries out the following series of processing in
parallel: first image processing P1 with respect to frame data
FD2; second image processing P2 with respect to frame data
FD27; third image processing P3 with respect to frame data
FDS52; and fourth image processing P4 with respect to frame
data FD77. Then it outputs data processed by the individual
series of image processing P1 to P4 to the digital scan con-
verter 53. For the third and following frames, the image
processing unit 52 sequentially carries out the respective
series of image processing P1 to P4 with respect to frame data
FD of different time phases similarly with the foregoing.
Then it outputs data obtained by the individual series of image
processing P1 to P4 to the digital scan converter 53.

[0041] The ultrasonic images G1 to G4 displayed on the
display unit 6 by the digital scan converter 53 are images
generated based on frame data FD of different time phases.
On the display unit 6, specifically, the following ultrasonic
images are displayed as images of the first frame: ultrasonic
image G1 generated based on frame data FD1; ultrasonic
image G2 generated based on frame data FD26; ultrasonic
image G3 generated based on frame data FD51; and ultra-
sonic image G4 generated based on frame data FD76. As
images of the subsequent frame, or the second frame, the
following images are displayed: ultrasonic image G1 gener-
ated based on frame data FD2; ultrasonic image G2 generated
based on frame data FD27; ultrasonic image G3 generated
based on frame data FD52; and ultrasonic image G4 gener-
ated based on frame data FD77. Also with respect to the third
and following frames, ultrasonic images G1 to G4 sequen-
tially generated based on frame data of different time phases
are displayed similarly with the foregoing. On the display unit
4, therefore, four ultrasonic images G1 to G4 of different time
phases generated with different image processing parameters
are displayed as moving images.

[0042] Incidentally, the ultrasonic image G1 is a moving
image corresponding to frame data FD1 to FD25; the ultra-
sonic image G2 is a moving image corresponding to frame
data FD26 to FD50; the ultrasonic image G3 is a moving
image corresponding to frame data FD51 to FD75; and the
ultrasonic image G4 is a moving image corresponding to
frame data FD76 to FD100.

[0043] Up to this point, description has been given to the
invention based on the above embodiment. However, the
invention can be variously modified without departing from
the subject matter of the invention, needless to add. For
example, the number of ultrasonic images displayed on the
display unit 6 is not limited to four. The number of frames of
the above unit frame data X is not limited to the above
embodiment, either. Further, the number of divided pieces of
the unit data X (the number of pieces of divided unit data) in
the modification is not limited to four and it may be divided
into a number corresponding to the number of displayed
ultrasonic images.

[0044] The ultrasonic images are not limited only to
B-mode images. For example, M-mode images may be dis-
played together with B-mode images. Also in this case, image
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processing is carried out with different image processing
parameters with respect to echo data stored in the cine
memory 51 and multiple M-mode images are displayed. In
addition, a color Doppler image may be displayed so that it is
overlaid on a B-mode image. In this case, signals obtained by
the transmission and reception of an ultrasonic wave are
subjected to Doppler processing and the velocity, variance,
and power of the echo source are stored in the cine memory
51. These pieces of data are read and image processing is
carried out with different image processing parameters to
generate multiple color Doppler images. Then these color
Doppler images are overlaid on multiple B-mode images.
[0045] In the modification, in addition, the following mea-
sure may be taken: with respect to the divided unit data X1 to
X4, image processing is carried out with different image
processing parameters as mentioned above and multiple
ultrasonic images are generated and displayed; and further
with respect to at least any one piece of divided unit data,
image processing is carried out with different image process-
ing parameters and multiple ultrasonic images are generated
and displayed. For example, with respect to the divided unit
data X1, image processing is carried out with image process-
ing parameters having different numeric values to generate
and display multiple ultrasonic images; and further, with
respect to the divided unit data X2 to X4, image processing is
respectively carried out with predetermined image process-
ing parameters. Then one ultrasonic image corresponding to
the divided unit data X2, one ultrasonic image corresponding
to the divided unit data X3, and one ultrasonic image corre-
sponding to the divided unit data X4 are displayed. In this
case, the parameters for image processing with respect to the
divided unit data X2 to X4 are made different from one
another.

[0046] Many widely different embodiments of the inven-
tion may be configured without departing from the spirit and
the scope of the present invention. It should be understood
that the present invention is not limited to the specific embodi-
ments described in the specification, except as defined in the
appended claims.

1. An ultrasonic diagnostic apparatus comprising:

a storage unit configured to store echo data obtained by
transmitting and receiving an ultrasonic wave to and
from a subject;

an image processing unit configured to perform image
processing with different image processing parameters
with respect to the echo data stored in the storage unit;
and

a display processing unit configured to generate a plurality
of ultrasonic images based on the processed echo data to
display the plurality of ultrasonic images.

2. The ultrasonic diagnostic apparatus according to claim

1, wherein:

the ultrasonic images are either moving images or still
images.

3. The ultrasonic diagnostic apparatus according to claim

1, wherein:

with respect to frame data of an identical time phase com-
prised of the echo data obtained by transmitting and
receiving the ultrasonic wave to and from the subject, the
image processing unit is configured to perform image
processing with the different image processing param-
eters and the display processing unit is configured to
generate and display the plurality of ultrasonic images.
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4. The ultrasonic diagnostic apparatus according to claim

2, wherein:

with respect to frame data of an identical time phase com-
prised of the echo data obtained by transmitting and
receiving the ultrasonic wave to and from the subject, the
image processing unit is configured to perform image
processing with the different image processing param-
eters and the display processing unit is configured to
generate and display the plurality of ultrasonic images.
5. The ultrasonic diagnostic apparatus according to claim

3, wherein:

with respect to unit data comprised of a plurality of pieces
of the frame data, the image processing unit is config-
ured to perform image processing on each piece of the
frame data with the different image processing param-
eters and the display processing unit is configured to
generate the plurality of ultrasonic images with respect
to each piece of frame data to display moving images.

6. The ultrasonic diagnostic apparatus according to claim

4, wherein:

with respect to unit data comprised of a plurality of pieces
of the frame data, the image processing unit is config-
ured to perform image processing on each piece of the
frame data with the different image processing param-
eters and the display processing unit is configured to
generate the plurality of ultrasonic images with respect
to each piece of frame data to display moving images.

7. The ultrasonic diagnostic apparatus according to claim

1, wherein:

with respect to frame data of different time phases com-
prised of the echo data obtained by transmitting and
receiving the ultrasonic wave to and from the subject, the
image processing unit is configured to perform image
processing with the different image processing param-
eters and the display processing unit is configured to
generate and display the plurality of ultrasonic images.
8. The ultrasonic diagnostic apparatus according to claim

2, wherein:

with respect to frame data of different time phases com-
prised of the echo data obtained by transmitting and
receiving the ultrasonic wave to and from the subject, the
image processing unit is configured to perform image
processing with the different image processing param-
eters and the display processing unit is configured to
generate and display the plurality of ultrasonic images.
9. The ultrasonic diagnostic apparatus according to claim

7, wherein:

with respect to each piece of divided unit data obtained by
dividing the unit data comprised of a plurality of pieces
of the frame data into a predetermined number of
frames, the image processing unit is configured to per-
form image processing on each piece of frame data with
the different image processing parameters and the dis-
play processing unit is configured to generate the plu-
rality of ultrasonic images with respect to each piece of
frame data to display moving images.

10. The ultrasonic diagnostic apparatus according to claim

8, wherein:

with respect to each piece of divided unit data obtained by
dividing the unit data comprised of a plurality of pieces
of the frame data into a predetermined number of
frames, the image processing unit is configured to per-
form image processing on each piece of frame data with
the different image processing parameters and the dis-
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play processing unit is configured to generate the plu-
rality of ultrasonic images with respect to each piece of
frame data to display moving images.

11. The ultrasonic diagnostic apparatus according to claim

9, wherein:

with respect to at least one piece of the divided unit data,
the image processing unit is configured to perform
image processing with the different image processing
parameters and the display processing unit is configured
to generate and display the plurality of ultrasonic
images.

12. The ultrasonic diagnostic apparatus according to claim

10, wherein:

with respect to at least one piece of the divided unit data,
the image processing unit is configured to perform
image processing with the different image processing
parameters and the display processing unit is configured
to generate and display the plurality of ultrasonic
images.

13. The ultrasonic diagnostic apparatus according to claim

1, wherein:

the image processing unit is configured to perform image
processing with the different image processing param-
eters in parallel.

14. The ultrasonic diagnostic apparatus according to claim

2, wherein:

the image processing unit is configured to perform image
processing with the different image processing param-
eters in parallel.

15. The ultrasonic diagnostic apparatus according to claim

3, wherein:

the image processing unit is configured to perform image
processing with the different image processing param-
eters in parallel.

16. The ultrasonic diagnostic apparatus according to claim

7, wherein:

the image processing unit is configured to perform image
processing with the different image processing param-
eters in parallel.

17. The ultrasonic diagnostic apparatus according to claim

9, wherein:

the image processing unit is configured to perform image
processing with the different image processing param-
eters in parallel.

18. The ultrasonic diagnostic apparatus according to claim

1, wherein:

the image processing parameters are gain, dynamic range,
and sensitivity time gain.
19. A method of displaying ultrasonic images comprising

the steps of:

storing echo data obtained by transmitting and receiving an
ultrasonic wave to and from a subject;

performing image processing with different image pro-
cessing parameters with respect to the echo data stored
in the storage unit;

generating a plurality of ultrasonic images based on the
echo data that underwent image processing at the image
processing unit; and

displaying the plurality of ultrasonic images.

20. An ultrasonic image display control program causing a

computer to carry out:

an image processing function that causes the computer to
read echo data obtained by transmitting and receiving an
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ultrasonic wave to and from a subject, from a storage
unit and to perform image processing on the echo data
with different image processing parameters; and

a display processing function that causes the computer to
generate a plurality of ultrasonic images based on the
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echo data that underwent image processing by the image
processing function and to display the plurality of ultra-
sonic images in alignment.
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