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A technique for realizing an ultrasonographic device that can
obtain respective rendering images for a plurality of regions
ofa3D spaceis disclosed. According to the technique, in such
a way that a transmission beam former 2 generates an ultra-
sonic beam for scanning a plurality of regions of interest, a
matrix array 1 is driven, and when a reception beam former 3
generates a plurality of beam forming signals corresponding
to the regions of interest, respectively, in accordance with the
reception signal of the matrix array by the reflection wave
from the respective regions of interest, a signal processing
unit 4 processes the beam forming signals, and with a view-
point set for each of the regions of interest as a standard,
generates respective rendering images of the plurality of
regions of interest, and a display unit 5 displays the plurality
of rendering images in parallel. At this time, a control unit 20
carries out the setting of the plurality of regions ofinterest and
the setting of the viewpoints of the rendering images, by the
external operation.
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ULTRASONOGRAPHIC DEVICE

TECHNICAL FIELD

[0001] Present invention relates to an ultrasonographic
device for displaying 3D (three-dimensional) data.

BACKGROUND ART

[0002] Theultrasonic data in the ultrasonographic device is
usually obtained as a frame, and each frame corresponds to
the sweep of the ultrasonic beam emitted from a transducer
surface. The sweep of the ultrasonic beam is typically
obtained by generating a plurality of scanning lines along one
scanning surface. The set of the scanning lines typically
forms one referred to as “Slice”. The slice typically corre-
sponds to one frame. For example, ina 3D (volume) scanning,
the many slices configure the frame.

[0003] As for a two-dimensional (2D) matrix probe, a 3D
shape is formed as the set of the many slices (frames). Those
many slices generate the ultrasonic data for a volume occu-
pied by the slices. When all of the data gathered for a given
volume are processed, a calculation load becomes great,
which reduces the frame rate of the gathered data. So, a
demand for realizing a system that displays a 3D data without
requiring the processing of all the data was eager.

[0004] As adevice for satisfying the demand, an ultrasono-
graphic device that includes: a 2D matrix probe; a system
control device for determining at least two ultrasonic slices
that correspond to a desirable ultrasonic image; a scanning
converter for obtaining the desirable ultrasonic image from
the data obtained from at least two ultrasonic slices; and a
display for displaying the desirable ultrasonic image is pro-
posed (for example, refer to the following patent document

1).

Patent Document 1: PCT-Based Japanese Patent Application
Publication 2004-530502 (Paragraph 0016 to 0032)

[0005] However, the above-mentioned conventional ultra-
sonographic device had a problem that the desirable ultra-
sonic image could be obtained as only the slice.

DISCLOSURE OF THE INVENTION

[0006] The present invention is proposed to solve the
above-mentioned problems, and its object is to provide the
ultrasonographic device that can obtain a rendering image for
each of a plurality of regions of interest of a 3D space.

[0007] In order to attain the above-mentioned object, the
ultrasonographic device according to the present invention
has a matrix array in which ultrasonic transducers are
arranged at least two-dimensionally; a transmission beam
former for driving the matrix array so as to generate an ultra-
sonic beam for scanning a plurality of regions of interest of a
preset 3D space; a reception beam former for generating a
plurality of beam forming signals that correspond to the
regions of interest, respectively, in accordance with the recep-
tion signal of the matrix array by the reflection waves from the
plurality of regions of interest; a signal processing unit for
processing the beam forming signals generated by the recep-
tion beam former and consequently generating each render-
ing image of the plurality of regions of interest, with a view-
point preset for each of the regions of interest as a standard; a
display unit for displaying in parallel the plurality of render-
ing images generated by the signal processing unit; means for
setting the plurality of regions of interest to be scanned by the
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transmission beam former, by an external operation; and
means for setting the viewpoint at which the signal processing
unit generates the rendering image, for each of the regions of
interest, and by using the transmission beam former, it is
possible to carry out the scanning faster than the scanning of
the entire 3D space.

[0008] With this configuration, it is possible to obtain the
rendering image of the volume for each of the plurality of
regions of interest of the 3D space.

[0009] Also, in the ultrasonographic device according to
the present invention, the control unit has means for selecting
a longitudinal cross-section for each of the regions of interest
by the external operation, and setting at least one viewpoint,
on a normal of each of the selected longitudinal cross-sec-
tions.

With this configuration, it becomes easy to set the viewpoints
when the rendering images of the volumes are obtained for
the plurality of regions of interest of the 3D space.

[0010] Also, in the ultrasonographic device according to
the present invention, the control unit has means for setting
test depths of the plurality of regions of interest, indepen-
dently of each other, by the external operation.

[0011] With this configuration, it is possible to set the scan-
ning speed of the ultrasonic beam on the basis of each of the
test depths for the plurality of regions of interest of the 3D
space. Thus, it is possible to carry out the fast scanning.
[0012] Also, in the ultrasonographic device according to
the present invention, the control unit has means for setting
the volume rates at which the plurality of regions of interest
are scanned, independently of each other, by the external
operation.

[0013] With this configuration, among the plurality of
regions of interest, as for the region of interest whose target
degree is higher or the region of interest whose motion is
quicker, it is possible to set the volume rate of the scanning
higher than the other regions of interest. Thus, the beneficial
diagnostic information is obtained.

[0014] Also, in the ultrasonographic device according to
the present invention, the control unit has means that can
change each of the scanning speeds of the plurality of regions
ofinterest, within one cardiac beat, by the external operation.

[0015] With this configuration, within one cardiac beat,
when in the plurality of regions of interest, the peak value of
the displacement speeds in their organizations is different for
each of the regions of interest, the scanning speed of the
ultrasonic beam is controlled to become high on the basis of
the peak value of each of the displacement speeds. Thus, the
beneficial diagnostic information is obtained.

[0016] Also, in the ultrasonographic device according to
the present invention, the control unit has means for dividing
the plurality of regions of interest into respectively partial
regions, by the external operation, and setting a scanning
order of the partial regions in the region of interest so that the
differential partial portions in the differential regions of inter-
est are sequentially scanned, with at least one of the partial
regions as a scanning unit.

[0017] With this configuration, the plurality of regions of
interest are scanned in parallel, thereby obtaining the benefi-
cial diagnostic information.

[0018] Also, in the ultrasonographic device according to
the present invention, the scanning of the plurality of regions
ofinterest is synchronous with the cardiac beat.
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[0019] With this configuration, it is possible to change the
volume rates of the plurality of regions of interest at the
timing specified for the cardiac beat.

[0020] The present invention can provide the ultrasono-
graphic device having an effect in which the plurality of
regions of interest of the 3D space are scanned by the ultra-
sonic beam, and the viewpoint is independently set for each
scanning region, and the plurality of images obtained by the
rendering are displayed in parallel, and consequently the ren-
dering images of the volumes for the plurality of regions of
interest of the 3D space can be obtained, thereby enabling the
fast scanning as compared with the case of obtaining the
image of the entire 3D space.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] FIG. 1A is a view showing a state of scanning by an
ultrasonic beam, together with a block diagram showing a
configuration of a first embodiment of the ultrasonographic
device according to the present invention.

[0022] FIG. 1B is a view showing a situation in which a
bottom surface of a scanning region in the first embodiment
interests with the ultrasonic beam.

[0023] FIG. 1C is a view showing a displaying example of
an image in the first embodiment.

[0024] FIG. 2A is a view showing a state of scanning by an
ultrasonic beam in a second embodiment of the ultrasono-
graphic device according to the present invention.

[0025] FIG. 2B is a view showing timings when a plurality
of regions are scanned, according to the second embodiment.
[0026] FIG. 3A is a view showing a state of scanning by an
ultrasonic beam in a third embodiment of the ultrasono-
graphic device according to the present invention.

[0027] FIG. 3Bis a view showing timings when a plurality
of regions are scanned, according to the third embodiment.
[0028] FIG. 4A is a view showing a state by scanned by an
ultrasonic beam in a fourth embodiment of the ultrasono-
graphic device according to the present invention.

[0029] FIG. 4B is a view showing timings when a plurality
of regions are scanned, according to the fourth embodiment.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0030] The present invention will be described below in
detail in accordance with the preferable embodiments shown
on the drawings.

First Embodiment

[0031] FIG. 1A is the view showing the state of scanning by
the ultrasonic beam, together with the block diagram showing
the configuration of the first embodiment of the ultrasono-
graphic device according to the present invention, FIG. 1B is
the view showing the situation in which the bottom surface of
the scanning region in the first embodiment and the ultrasonic
beam intersect, and FIG. 1C is the view showing the display-
ing example of the image in the first embodiment.

[0032] In FIG. 1A, a matrix array 1 is composed of many
ultrasonic transducers which are two-dimensionally arrayed,
and they are combined with acoustic parts (not shown),
respectively, and mounted inside a housing so that the ultra-
sonic probe is formed. A transmission beam former 2 drives
the matrix array 1 so as to generate the ultrasonic beam for
scanning the regions of interest of the preset 3D space. The
transmitted ultrasonic beam is reflected inside the test body,
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and its reflection wave is received by the matrix array 1. A
reception beam former 3 carries out a process for amplifying
and delaying the signal received by the matrix array 1 and
generates the plurality of beam forming signals correspond-
ing to the regions of interest. A signal processing unit 4
processes the beam forming signal generated by the reception
beam former 3 and consequently generates the rendering
image of the region of interest, with the preset viewpoint as
the standard. A display unit 5 displays the rendering image
generated by the signal processing unit 4. A control unit 20
correlates and controls the transmission beam former 2, the
reception beam former 3 and the signal processing unit 4, in
accordance with the external operation.

[0033] Among them, the control unit 20 has: a function for
setting the plurality of regions of interest scanned by the
transmission beam former 2 by using the known input devices
such as a keyboard, a touch panel and the like; a function for
setting the viewpoint at which the signal processing unit 4
generates the rendering image, for each of the regions of
interest; and a function for displaying the plurality of render-
ing images generated by the signal processing unit 4, in
parallel, on the display unit 5.

[0034] The operation of the first embodiment as configured
above will be described below. Through the input device (not
shown) contained in the control unit 20, a user sets the plu-
rality of regions of interest and the viewpoint for each of the
regions of interest. The setting of this viewpoint is carried out
by selecting the longitudinal cross-section where the region
of interest is scanned and then setting at least one viewpoint
on the normal of the selected longitudinal cross-section. In
response to the setting of the control unit 20, in the matrix
array 1, as shown in FIG. 1A, the ultrasonic beam is used to
three-dimensionally scan a region V1 and a region V2, which
are the regions of interest of the 3D space. The region V1
creates a pyramidal form, which has an apex (not shown)
inside the matrix array 1 and is represented by: a rectangular
bottom surface 6 indicated by oblique lines; two sides 11 that
pass through the long sides and apex of the bottom surface 6;
and two sides 12 that pass through the short sides and apex of
the bottom surface 6, and the length of the long side of the
bottom surface 6 is W1. Then, a viewpoint P1 is set on the
extension line of one normal L1 for the later-described lon-
gitudinal cross-section in the middle between the two sides
11. Similarly, the region V2 creates a pyramidal form, which
has an apex (not shown) inside the matrix array 1 and is
represented by: a rectangular bottom surface 7 indicated by
oblique lines; two sides 13 that pass through the long sides
and apex of the bottom surface 7; and two sides 14 that pass
through the short sides and apex of the bottom surface 7, and
the length of the long side of the bottom surface 7is W2. Then,
a viewpoint P2 is set on the extension line of one normal L2
for the later-described longitudinal cross-section in the
middle between the two sides 13.

[0035] InFIG. 1B, on a surface 8 surrounded with a dashed
line on the bottom surface 6 of the region V1, an intersection
position between the bottom surface 6 and one transmission
beam is indicated by a black circle, and intersection positions
between the bottom surface 6 and 16 (=4x4) parallel recep-
tion beams obtained from the ultrasonic beam of one trans-
mission are indicated by white circles. Similarly, with the
transmission of the plurality of transmission beams, the posi-
tions at which the two-dimensionally arrayed parallel recep-
tion beams intersect are indicated on the bottom surface 6.
Also, each of the reception beams intersects at an apex Al,
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and the reception beams, which pass through the apex A1 and
the respective sides of the bottom surface 6, form the region
V1. In this example, the region V1 is composed of four slices.
The longitudinal cross-section (not shown) of the centers of
one pair of sides 11 in the region V1 intersects the bottom
surface 6 on an alternate long and short dash line X and
vertically intersects the normal L1. The alternate long and
short dash line X is selected so as to be approximately parallel
to the longitudinal direction of the bottom surface 6.

[0036] Here, the signal processing unit 4 carries out the
following process. When the viewpoint P1 on the normal [.1
shown in FIG. 1 is infinitely remotely located, an weighting
addition (including the addition of a voxel value and the
definition of an opacity) is performed on each of image data
D1, D2, D3 and D4, which are located on the same line when
they are viewed from the viewpoint P1, among the image data
obtained by the reception beams corresponding to positions
R1, R2, R3 and R4 at which the bottom surface 6 and the
reception beams intersect. The weighting addition is carried
out at the various depths of the reception beams. Since the
similar operation is performed on each of the reception
beams, the rendering of the volume is completed for the
region v1, and the 3D image is consequently obtained. Simi-
larly, the 3D image is obtained for the region V2. So, on the
display unit 5, as shown in FIG. 1C,a3D image 9 of the region
V1 and a 3D image 10 of the region V2 are displayed in
parallel.

[0037] Inthis way, according to the first embodiment of the
ultrasonographic device according to the present invention,
the plurality of regions of the 3D space are scanned by the
ultrasonic beam, and the viewpoint is independently set for
each of the scanning regions, and the plurality of images
obtained by the rendering are displayed in parallel. Thus, it is
possible to obtain the rendering images of the volumes for the
plurality of regions of interest of the 3D space, and it is
possible to carry out the fast scanning as compared with the
case of obtaining the image of the entire 3D space. Also, since
the viewpoint of each of the scanning regions is located on the
normal of the longitudinal cross-section in each of the scan-
ning regions, the position setting of the viewpoint is easy.
[0038] By the way, FIG. 1B shows the case in which the
number of the transmission ultrasonic beams is 1 in the direc-
tion orthogonal to the bottom surface 6. However, even when
the number is 2 or more, the similar effect is obtained.

Second Embodiment

[0039] FIG.2A is the view showing the state of scanning by
the ultrasonic beam in the second embodiment of the ultra-
sonographic device according to the present invention, and
FIG. 2B is the view showing the timings when the plurality of
regions are scanned according to the second embodiment. By
the way, the hardware configurations of the matrix array 1, the
transmission beam former 2, the reception beam former 3, the
signal processing unit 4, the display unit 5 and the control unit
20 are equal to the first embodiment shown in FIG. 1A. Thus,
their illustrations and descriptions are omitted.

[0040] Inthe second embodiment, the means for setting the
test depths of the plurality of regions of interest, indepen-
dently of each other, by the external operation, is installed in
the control unit 20. That is, as shown in FIG. 2A, when in the
matrix array 1, the region V1 and the region V2 are three-
dimensionally scanned, in such a way that the test depth of the
region V1 and the test depth of the region V2 differ from each
other, they can be set independently of each other.
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[0041] Next, as for the operation of the second embodi-
ment, the portion whose configuration differs from the first
embodiment is described. At first, the region V1 is scanned at
a scanning time TV1. Next, the region V2 is scanned at a
scanning time TV2 (<TV1). Such a scanning is alternately
performed as shown in FIG. 2B. At this time, since the region
V2 is shallower in test depth than the region V1, the reception
time is short. As a result, the entire scanning time becomes
short, and the scanning speed becomes fast. Hence, this is
suitable for the 3D displaying of the organization that moves
at a high speed.

[0042] Inthis way, according to the second embodiment of
the ultrasonographic device according to the present inven-
tion, the test depths of the plurality of regions can be inde-
pendently set. Thus, it is possible to set the scanning speeds of
the ultrasonic beams, on the basis of the respective test depths
for the plurality of regions of interest of the 3D space, and it
is possible to carry out the fast scanning.

Third Embodiment

[0043] FIG.3A is the view showing the state of scanning by
the ultrasonic beam of the third embodiment of the ultrasono-
graphic device according to the present invention, and FIG.
3B is the view showing the timings when the plurality of
regions are scanned according to the third embodiment. By
the way, the hardware configurations of the matrix array 1, the
transmission beam former 2, the reception beam former 3, the
signal processing unit 4, the display unit 5 and the control unit
20 are equal to the first embodiment shown in FIG. 1A. Thus,
their illustrations and descriptions are omitted.

[0044] In the third embodiment, the means for setting the
volume rates at which the plurality of regions of interest are
scanned, independently of each other, by the external opera-
tion, and the means for enabling the scanning speeds of the
plurality of regions of interest to be changed within one
cardiac beat, respectively, are installed in the control unit 20.
[0045] Next, as for the operation of the third embodiment,
the portion whose configuration differs from the first embodi-
ment is described. As shown in FIG. 3A, in the matrix array 1,
the region V1 and the region V2 are three-dimensionally
scanned. At the time of this 3D scanning, a plurality of pulses
R11, R12 synchronous with the cardiac beat can be obtained
from a living body. As the pulses R11, R12, for example, an
R-wave trigger obtained from a cardiac waveform may be
used. Then, immediately after the pulse R11, the region V1 is
scanned two times at the scanning time TV1. Then, the region
V2 is scanned one time at the scanning time TV2 (<TV1).
Thus, immediately after the pulse R11, the volume rate of the
region V1 can be made higher than the volume rate of the
region V2. On the other hand, immediately before the pulse
R12, the region V1 is scanned one time at the scanning time
TV1.Next, the region V2 is scanned two times at the scanning
time TV2. Hence, immediately before the pulse R12, the
volume rate at which the region V2 is scanned can be made
higher than the volume rate at which the region V1 is scanned.
[0046] In this way, according to the third embodiment of
the ultrasonographic device according to the present inven-
tion, the volume rates at which the plurality of regions are
scanned by the ultrasonic beam can be independently set,
thereby enabling the volume rates of the plurality of regions
to be varied at the particular timing of the cardiac beat. For
example, such as a mitral valve of a heart and an aortic valve,
when the portions whose closing timings are different are
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observed, it is possible to increase the volume rates at which
the respective regions are scanned at the timings when the
respective valves are closed.

Fourth Embodiment

[0047] FIG.4A is the view showing the state of scanning by
the ultrasonic beam of the fourth embodiment of the ultra-
sonographic device according to the present invention, and
FIG. 4B is the view showing the timings when the plurality of
regions are scanned according to the third embodiment. By
the way, the hardware configurations of the matrix array 1, the
transmission beam former 2, the reception beam former 3, the
signal processing unit 4, the display unit 5 and the control unit
20 are equal to the first embodiment shown in FIG. 1A. Thus,
their illustrations and descriptions are omitted.

[0048] In the fourth embodiment, the means for dividing
the plurality of regions of interest into the partial regions,
respectively, by the external operation, and the means in
which with at least one partial region as one scanning unit, in
such a way that the differential partial regions in the differ-
ential regions of interest are sequentially scanned, the scan-
ning order of the partial regions in the region of interest is set
are installed in the control unit 20.

[0049] The detailed operation of the fourth embodiment
will be described below. As shown in FIG. 4A, in the matrix
array 1, the region V1 and the region V2 are three-dimension-
ally scanned. The region V1 is divided into partial regions al,
a2, a3 and a4. The region V2 is divided into partial regions b1,
b2, b3 and b4. When those partial regions are three-dimen-
sionally scanned, pulses R11, R12 synchronous with the car-
diac beat are obtained from the living body. As the pulses R11,
R12, for example, an R-wave trigger obtained from the car-
diac waveform may be used.

[0050] So, immediately after the pulse R11, the partial
region b1 is scanned at the scanning time Tb1, and the partial
region b2 is scanned at the scanning time Tb2 (=Tb1). Next,
the partial region al is scanned at the scanning time Tal
(>Tb1). Moreover, the partial region b3 is scanned at the
scanning time Tbh3 (=Tbl), and the partial region b4 is
scanned at the scanning time Th4 (=Tb1). Next, the partial
region a2 is scanned at the scanning time Ta2 (=Tal). In this
way, the scanning of the volume of the region V2 is com-
pleted. Moreover, the partial region bl is scanned at the
scanning time Tb1, and the partial region b2 is scanned at the
scanning time Th2. Next, the partial region a3 is scanned at
the scanning time Ta3 (=Tal). Moreover, the partial region b3
is scanned at the scanning time Tb3, and the partial region b4
is scanned at the scanning time Tb4. Next, the partial region
a4 is scanned at the scanning time Ta4 (=Tal). In this way, the
scannings of the volumes of the region V1 and the region V2
are completed. As mentioned above, immediately after the
pulse R11, the volume rate of the scanning of the region V2
can be made higher than the volume rate of the scanning of the
region v1.

[0051] On the other hand, immediately before the pulse
R12, the partial region b1 is scanned at the scanning time Tb1.
In succession, the partial regional is scanned at the scanning
time Tal, and the partial region a2 is scanned at the scanning
time Ta2. Next, the partial region b2 is scanned at the scan-
ning time Tb2. Moreover, the partial region a3 is scanned at
the scanning time Ta3, and the partial region a4 is scanned at
the scanning time Ta4. Next, the partial region b3 is scanned
at the scanning time Tbh3. Moreover, the partial region al is
scanned at the scanning time Tal, and the partial region a2 is
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scanned at the scanning time Ta2. Next, the partial region b4
is scanned at the scanning time Th4. Moreover, the partial
region a3 is scanned at the scanning time Ta3, and the partial
region a4 is scanned at the scanning time Ta4. In this way, the
scannings of the volumes of the region V1 and the region V2
are completed. As mentioned above, immediately before the
pulse R12, the volume rate of the scanning of the region V1
can be made higher than the volume rate of the scanning of the
region V2.

[0052] As mentioned above, the fourth embodiment of the
ultrasonographic device according to the present invention is
designed such that the plurality of regions are divided into the
partial regions, respectively, and the plurality of regions are
alternately scanned, and the scanning speeds of the divided
partial regions are changed, respectively, and the volume rates
at which the plurality of regions are scanned by the ultrasonic
beams can be independently set, which enables the plurality
of regions to be scanned in parallel and enables the volume
rates of the plurality of scanning regions to be changed at the
particular timing of the cardiac beat.

[0053] By the way, in the above-mentioned respective
embodiments, the case of using the ultrasonic probe config-
ured as the matrix array in which the ultrasonic transducers
are two-dimensionally arrayed is described. However, in a
case that the 3D scanning is possible, even if the different
ultrasonic probe is used, the operation similar to the above-
mentioned description can be carried out.

[0054] Also, in the above-mentioned respective embodi-
ments, the case in which the number of the regions of interest
is 2 is described. However, even in a case that the number of
the regions of interest is 3 or more, the operation similar to the
above-mentioned description can be carried out.

INDUSTRIAL APPLICABILITY

[0055] As mentioned above, the ultrasonographic device
according to the present invention has the effect that the
rendering image of the volume can be obtained for each of the
plurality ofregions of interest of the 3D space and that the fast
scanning become possible as compared with the case of
obtaining the image of the entire 3D space, because the plu-
rality of regions of the 3D space are scanned by the ultrasonic
beam, and the viewpoints are independently set for the
respective scanning regions, and the plurality of images
obtained by the rendering are displayed in parallel, and this is
useful for the ultrasonographic device and the like in which
the rendering image is obtained for each of the plurality of
regions of the 3D space.

1. An ultrasonographic device comprising:

a matrix array in which ultrasonic transducers are arrayed
at least two-dimensionally;

a transmission beam former for driving said matrix array so
as to generate an ultrasonic beam for scanning a plurality
of regions of interest of a preset 3D space;

a reception beam former for generating a plurality of beam
forming signals corresponding to said regions of inter-
est, respectively, in accordance with the reception signal
of said matrix array by the reflection waves from said
plurality of regions of interest;

a signal processing unit for processing the beam forming
signals generated by said reception beam former and
consequently generating each of rendering images of
said plurality of regions of interest, with a viewpoint
preset for each of said regions of interest as a standard;
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a display unit for displaying the plurality of rendering
images generated by said signal processing unit, in par-
allel;

means for setting said plurality of regions of interest
scanned by said transmission beam former, by an exter-
nal operation; and

means for setting said viewpoint at which said signal pro-
cessing unit generates said rendering image for each of
said regions of interest,

said signal processing unit performing an weighting addi-
tion on an image data inside said region of interest
located on the same straight line when it is viewed from
said viewpoint and then generates said rendering image,

wherein with said transmission beam former, it is possible
to carry out a scanning faster than a case of scanning the
whole of said 3D space.

2. The ultrasonographic device according to claim 1,
wherein said control unit has means for selecting a longitu-
dinal cross-section for each of said regions of interest, by the
external operation, and setting at least one viewpoint, on a
normal of each selected said longitudinal cross-section.

3. The ultrasonographic device according to claim 1,
wherein said control unit has means for setting test depths of
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said plurality of regions of interest, independently of each
other, by the external operation.

4. The ultrasonographic device according to claim 1,
wherein said control unit has means for setting volume rates
at which said plurality of regions of interest are scanned,
independently of each other, by the external operation.

5. The ultrasonographic device according to claim 1,
wherein said control unit has means that can change the
respective scanning speeds of said plurality of regions of
interest within one cardiac beat, by the external operation.

6. The ultrasonographic device according to claim 1,
wherein said control unit has: means for dividing said plural-
ity of regions ofinterest into partially regions, respectively, by
the external operation; and means for defining at least one of
said partial regions as a scanning unit, and in such a way that
differential said partial regions in differential said regions of
interest are sequentially scanned, a scanning order of said
partial regions in said regions of interest are set.

7. The ultrasonographic device according to claim 1,
wherein scanning of said plurality of regions of interest is
synchronized with a cardiac beat.
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