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ULTRASONOGRAPHIC DISPLAY DEVICE

TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic image
displaying system for displaying an image created based on
information obtained from the inside of a body by transmit-
ting and receiving ultrasonic waves.

BACKGROUND ART

[0002] The principle of ultrasonic image displaying sys-
tems already has been known publicly. That is, two-dimen-
sional or three-dimensional information of the inside of a
body is obtained by transmitting and receiving ultrasonic
waves repeatedly to/from the inside of the body by using a
pulse generator, and an image created based on the obtained
information is displayed.

[0003] Ultrasonic image displaying systems are used in a
wide range of fields, and in obstetrics it is becoming popular
to provide an ultrasonic image of a fetus as a service to
clients as shown in the article of “Obstetric Services” in the
Yomiuri Shimbun on Jul. 30, 2002, for example.

[0004] However, although screen displays of ultrasonic
image displaying systems have become easy to see as
compared with conventional ones, they are intended for
experts, and thus it is still difficult in many cases for a person
who is not familiar with these displays to determine what is
displayed.

[0005] Therefore, in many cases, an operator writes names
of regions such as a nose and a mouth on an image as shown
in FIG. 7, or provides a verbal explanation while viewing a
screen of an ultrasonic image displaying system.

[0006] The following patent document (JP 8(1996)-
206117 A) describes conventional ultrasonic diagnostic
equipment that displays a contour image of a fetus.

[0007] However, a conventional method in which a verbal
explanation is provided or characters are written has a
problem that patients do not quite understand what is
displayed. Further, conventionally, an operator provides an
explanation by drawing a picture based on an image dis-
played by an ultrasonic image displaying system. However,
in such a case, there is a problem that if the operator is not
used to drawing a picture or the like, the picture provides an
image that is not actually true, or it takes time to draw the
picture.

DISCLOSURE OF INVENTION

[0008] Tt is an object of the present invention to solve the
above-mentioned problems and to provide an ultrasonic
image displaying system that is less burdensome for an
operator and displays an image that is easy for a patient to
understand.

[0009] In order to achieve the above-mentioned object, an
ultrasonic image displaying system according to the present
invention includes: a display unit for displaying an image of
a fetus; a part image recording unit for recording part
images; and an image synthesis unit for reading a part image
corresponding to a region designated by an operator from
the part image recording unit, and superimposing the read
part image on the image displayed by the display unit.
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[0010] As described above, since the part images for eyes,
a nose, a mouth, and the like prepared in advance are
superimposed on the displayed image, it is possible to
display easily the part images that aid a subject’s under-
standing only by designating a position of a region.

[0011] Ttis preferable that in the ultrasonic image display-
ing system according to the present invention, the part image
recording unit records as the part images a plurality of types
of part images with respect to at least one facial region. It is
preferable that the system further includes a selection opera-
tion unit for allowing the operator to select any of the
plurality of types of part images recorded by the part image
recording unit, wherein the part image selected by the
selection operation unit is superimposed on the image.

[0012] With this configuration, by selecting an appropriate
part image from the plurality of types of part images
prepared in advance, a variety of descriptive images can be
displayed easily.

[0013] Ttis preferable that the ultrasonic image displaying
system according to the present invention further includes a
correction unit for correcting a turning angle of the part
image in the display unit. Therefore, it is possible to correct
a display state by turning the part image in accordance with
a direction and a tilt of a face of a fetus, whereby more
natural descriptive images can be displayed.

[0014] Ttis preferable that the ultrasonic image displaying
system according to the present invention having any one of
the above-mentioned configurations includes an output unit
for outputting the image of the fetus and the part image
added to the image in at least one form of printing, analog
data output, and digital data output. This allows a subject to
take home the image of the fetus to which the part images
are added so as to show it to her family and the like and store
it.

[0015] TItis preferable that the ultrasonic image displaying
system according to the present invention includes a part
image display unit for separating the plurality of part images
superimposed by the image synthesis unit from the image of
the fetus while preserving a relative positional relationship
of the part images, and displaying the separated part images
in a region different from a display region for displaying the
image of the fetus. With this configuration, since the part
images are displayed in a region different from a display
region for displaying the image of the fetus, descriptive
images that are easy for a subject to understand can be
displayed without spoiling an original image (image of the
fetus). Further, since the part images are superimposed on
the original image initially and then separated from the
original image while a relative positional relationship
between the part images is preserved, the part images that
are true to the original image can be obtained.

[0016] Further, it is also preferable that this configuration
includes an output unit for outputting the image of the fetus
and the part images displayed by the part image display umt
as separate images, wherein the output unit performs output
in at least one form of printing, analog data output, and
digital data output.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIGS. 1A to 1D are image pictures showing a
manner in which descriptive images are added to an image
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of a fetus displayed on a screen in an ultrasonic image
displaying system according to a first embodiment of the
present invention.

[0018] FIG. 2 is an exemplary block diagram of the
ultrasonic image displaying system according to the first
embodiment of the present invention.

[0019] FIGS. 3A to 3E are image pictures showing a
manner in which descriptive images are added to an image
of a fetus displayed on a screen in an ultrasonic image
displaying system according to a second embodiment of the
present invention.

[0020] FIG. 4 is an exemplary block diagram of the
ultrasonic image displaying system according to the second
embodiment of the present invention.

[0021] FIGS. 5A and 5B. respectively, are an image
picture obtained as a result of adding descriptive images to
an image of a fetus displayed on a screen and a view
showing the original image and the descriptive images
displayed separately in an ultrasonic image displaying sys-
tem according to a third embodiment of the present inven-
tion.

[0022] FIG. 6 is an exemplary block diagram of the
ultrasonic image displaying system according to the third
embodiment of the present invention.

[0023] FIG. 7 is an exemplary image picture used to
describe an image of a fetus according to a conventional
example of the present invention.

DESCRIPTION OF THE INVENTION

[0024] Hereinafter, embodiments of the present invention
will be described with reference to FIGS. 1 to 6.

First Embodiment

[0025] FIGS. 1A to 1D show an example of a manner in
which descriptive images are added to an ultrasonic diag-
nostic image in an ultrasonic image displaying system
according to a first embodiment of the present invention.

[0026] FIG. 1A is an ultrasonic diagnostic image (original
image). On this image, an operator designates a position of
a part such as an eye, a nose, and a mouth as shown in FIG.
1B using a mouse, a trackball, or the like. For example,
when the operator designates positions of eyes, with respect
to each of the left eye and the right eye, the operator selects
a position (e.g., central position) on the ultrasonic diagnostic
image as well as selects a part type (left eye or right eye)
corresponding to the selected position. The ultrasonic image
displaying system displays a part image prepared in advance
in the corresponding portion as shown in FIG. 1C based on
the designated position information and part type. A plural-
ity of types of part images are prepared with respect to each
region, which can be selected by the operator. For example,
since the mouth is open in the original image in FIG. 1A, a
part image for the mouth can be changed to an image of an
open mouth as shown in FIG. 1D.

[0027] FIG. 2 shows an exemplary configuration of the
ultrasonic image displaying system according to the present
embodiment for producing the displays as shown in FIGS.
1A to 1D.
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[0028] As shown in FIG. 2, the ultrasonic image display-
ing system of the present embodiment is provided with a
probe 100, a transmission/reception unit 101, a wave detec-
tion unit 102, a synthesis unit 103, a display unit 104, a
control unit 105, a part data recording part 106, and an
operating part 107.

[0029] The thus configured ultrasonic image displaying
system of the present embodiment is operated in the fol-
lowing manner under the control of the control unit 105.

[0030] An electrical pulse generated by the transmission/
reception unit 101 is converted into an ultrasonic signal by
the probe 100 and irradiated to the inside of a body not
shown. A signal reflected from the inside of the body is
received by the transmission/reception unit 101, detected by
the wave detection unit 102, and then input to the synthesis
unit 103.

[0031] The synthesis unit 103, which has a scan conver-
sion function, creates an image (ultrasonic diagnostic image)
of an object inside the body and transmits the created image
to the display unit 104, where it is displayed. Further, the
synthesis unit 103 also has a function of synthesizing a part
image extracted from the part data recording part 106 and
the ultrasonic diagnostic image. When the operator desig-
nates a position of a part and a part type on the ultrasonic
diagnostic image displayed on the display unit 104 by
operating the operating part 107, data of a part image
recorded in the part data recording part 106 are called with
respect to the designated part type, the called part image and
the ultrasonic diagnostic image are synthesized by the
synthesis unit 103, and the synthesized image is displayed
on the display unit 104.

[0032] Specifically, the synthesis unit 103 obtains coordi-
nates of the position designated by the operator, and super-
imposes the data of the part image called from the part data
recording part 106 on data of the coordinates on the ultra-
sonic diagnostic image. The superimposition of the part
image on the ultrasonic diagnostic image may be performed
in either of the following manners (1) and (2) or can be
performed by another arbitrary image processing method.
That is, (1) the data of the part image cover the image data
in the corresponding region of the ultrasonic diagnostic
image completely, or (2) the data of the part image are
superimposed on the image data in the corresponding region
of the ultrasonic diagnostic image in a state where the image
data are visible to some extent.

Second Embodiment

[0033] FIGS. 3A to 3E show an example of a manner in
which descriptive images are added to an ultrasonic diag-
nostic image in an ultrasonic image displaying system
according to a second embodiment of the present invention.

[0034] FIG. 3A is an ultrasonic diagnostic image (original
image). An operator selects a desirable part image as appro-
priate from part images prepared in advance with respect to
respective regions as shown in FIG. 3B, and superimposes
the selected part image on the original image. The displays
in FIGS. 3A and 3B may be provided on a divided screen
of the ultrasonic image displaying system or on two display
screens prepared respectively. Further, there is no need to
display all the parts at the same time. For example, it is also
possible that only part images for a mouth are displayed
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initially and then part images for a nose are displayed after
a part image for the mouth is superimposed on the ultrasonic
diagnostic image. It is preferable that the operation of
superimposing the part image on the ultrasonic diagnostic
image is performed in a drag-and-drop manner with a mouse
or using a trackball, which makes the operation easy.

[0035] FIG. 3C shows an example of a state where the
part images are superimposed on the ultrasonic diagnostic
image, in which a face on the original image is tilted slightly.
The ultrasonic image displaying system of the present
embodiment allows the operator to select each of the part
images and modify a position and a turning angle thereof.
Alternatively, the position and the turning angle of each of
the part images can be corrected by designating positions of
a forehead—a nose—a mouth center—a chin tip as well as
eyes, respectively, as shown in FIG. 3D.

[0036] For example, in order to correct the display angles
of the part images for the eyes, an angle of a line connecting
the positions of the respective eyes designated by the
operator with respect to a horizontal line is calculated, and
the part images for the eyes are turned by the angle. An angle
of the mouth can be obtained by, for example, calculating an
angle of a line connecting the positions of the forehead and
the chin tip, respectively, designated by the operator with
respect to a vertical direction. The line connecting the
forehead—the nose—the mouth center—the chin tip should
be a straight line when a fetus is full-faced. Thus, by
estimating the height of the nose, it is possible to obtain an
angle of the face deviated from the front. For example, the
nose is indicated by a kinked line connecting a point
between eyebrows, the tip of the nose, and a point under the
nose, and this line is turned by the angle of the face deviated
from the front with respect to a line connecting the point
between the eyebrows and the point under the nose.

[0037] FIG. 3E shows an example of an image obtained
as a result of the correction with respect to the angle and the
turning of the part images as described above.

[0038] FIG. 4 shows an exemplary configuration of the
ultrasonic image displaying system of the present embodi-
ment that corrects the part images as described above. In
FIG. 4, the configuration for transmitting/receiving ultra-
sonic waves and displaying an ultrasonic diagnostic image is
the same as that of the first embodiment (see FIG. 2), and
thus the corresponding blocks are denoted with the same
reference numerals and descriptions thereof will be omitted.

[0039] As is apparent from the comparison between FIG.
2 and FIG. 4, the ultrasonic image displaying system of the
present embodiment is provided with a tilt turning calculat-
ing part 108.

[0040] In the ultrasonic image displaying system of the
present embodiment, the part image data are read from the
part data recording part 106 and transmitted through the tilt
turning calculating part 108 to the display unit 104, where
they are displayed as shown in FIG. 3B. The respective part
images in a state where they are read from the part data
recording part 106 and displayed initially are neither tilted
nor turned, which means that they are displayed as images
seen from the front. When the operator selects a part image
via the operating part 107, the selected part image is
synthesized with the original image by the synthesis unit
103, and the synthesized image is displayed on the display
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unit 104. Then, if the operator designates the forehead—the
nose—the mouth center—the chin tip, the tilt turning cal-
culating part 108 calculates the tilt and the turning angle of
the face, so as to correct the tilt and the turning of each of
the part images for the eyes, the nose, the mouth, and the like
in accordance with the calculation result, and the corrected
image is displayed on the display unit 104.

Third Embodiment

[0041] FIGS. 5A and 5B show an example of a manner of
an image display in an ultrasonic image displaying system
according to a third embodiment of the present invention.

[0042] A screen 51 shown on the left side of FIG. 5A
displays a state where part images are superimposed on an
ultrasonic diagnostic image (original image) as described in
the first and second embodiments. In the ultrasonic image
displaying system of the present embodiment, another dis-
play region 52 as shown on the right side of FIG. 5A is
secured in addition to the screen 51. When an operator gives
an instruction of movement to the ultrasonic image display-
ing system, the part images superimposed on the original
image are extracted and moved to the secured display region
52, so that they are displayed side by side with the original
image on the screen 51 as shown in FIG. 5B. As a result, 1t
is possible to produce a display that is easy for a patient to
understand without spoiling the nature of the original image.
Further, since the part images are created by being super-
imposed on the original image initially, the created part
images have the correct positional relationship with the
original image. When the original image and the part images
are printed side by side, it is easy for the patient to provide
an explanation to her family.

[0043] In the case where the part images are displayed on
the different screen as shown in FIGS. 5A and 5B, it is
preferable that a facial contour line is displayed for the sake
of understandability. The facial contour line may be drawn
by the operator with a pointing device or the like or drawn
automatically based on shading of the ultrasonic diagnostic
image, for example.

[0044] FIG. 6 shows an exemplary configuration of the
ultrasonic image displaying system of the present embodi-
ment that produces the display as shown in FIGS. 5A and
5B.

[0045] In FIG. 6, the configuration for transmitting/re-
ceiving ultrasonic waves and displaying an ultrasonic diag-
nostic image is the same as that of the first embodiment (see
FIG. 2), and thus the corresponding blocks are denoted with
the same reference numerals and descriptions thereof will be
omitted.

[0046] As is apparent from the comparison between FIG.
2 and FIG. 6, the ultrasonic image displaying system of the
present embodiment is provided with a second display unit
109. When the operator superimposes the part images on the
ultrasonic diagnostic image displayed on the first display
unit 104 via the operating part 107, and then provides an
instruction of completion of the part images to the operating
part 107, the synthesis unit 103 transmits only the data of the
part images to the second display unit 109 under the control
of the control unit 105, while the original image is displayed
on the first display unit 104. As a result, the part images are
moved to the second display unit 109, and it becomes
possible to compare the original ultrasonic diagnostic image
and the part images visually.
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[0047] In the present embodiment, the two displays are
used to display the original ultrasonic diagnostic image and
the part images, respectively. However, a single display may
be divided into display regions, so that the ultrasonic diag-
nostic image and the part images are displayed side by side.
This embodiment also is within the technical scope of the
present invention.

[0048] In the first to third embodiments, an example was
shown in which images of face parts (eyes, a nose, and a
mouth) of a fetus are displayed as descriptive images.
However, the part images are not limited thereto, and it is
possible to display part images for any body regions such as
a facial contour, a body contour, hands, and feet.

[0049] Further, the ultrasonic image displaying system
according to the first to third embodiments may be provided
with a configuration for printing the image obtained as a
result of adding the part images to the ultrasonic diagnostic
image of a fetus. This allows a patient to take home the
ultrasonic diagnostic image to which the part images are
added so as to show it to her family and the like. Further, in
addition to the configuration for printing, the ultrasonic
image displaying system may have a configuration that
performs recording on a video tape or the like (analog data
output) or digital data output with respect to an optical disk
or the like. It is preferable that the ultrasonic image display-
ing system of the third embodiment outputs the original
image and the part images in a form that allows easy
comparison therebetween.

[0050] As described above, according to the present
invention, it is possible to provide the ultrasonic image
displaying system that is easy to operate and capable of
providing an image that is easy to understand by superim-
posing the part images on the image of a fetus.

1. An ultrasonic image displaying system, comprising:

a display unit for displaying an image of a fetus;

a part image recording unit for recording part images; and

an image synthesis unit for reading a part image corre-
sponding to a region designated by an operator on the

Aug. 3, 2006

image displayed by the display unit from the part image
recording unit, and superimposing the read part image
on the image displayed by the display unit.
2. The ultrasonic image displaying system according to
claim 1,

wherein the part image recording unit records as the part
images a plurality of types of part images with respect
to at least one facial region,

the system further comprising a selection operation unit
for allowing the operator to select any of the plurality
of types of part images recorded by the part image
recording unit,

wherein the part image selected by the selection operation

unit is superimposed on the image.

3. The ultrasonic image displaying system according to
claim 1, further comprising a correction unit for correcting
a turning angle of the part image in the display unit.

4. The ultrasonic image displaying system according to
claim 1, comprising a part image display unit for separating
the plurality of part images superimposed by the image
synthesis unit from the image of the fetus while preserving
a relative positional relationship of the part images, and
displaying the separated part images in a region different
from a display region for displaying the image of the fetus.

5. The ultrasonic image displaying system according to
claim 1, comprising an output unit for outputting the image
of the fetus and the part image added to the image in at least
one form of printing, analog data output, and digital data
output.

6. The ultrasonic image displaying system according to
claim 4, comprising an output unit for outputting as separate
images the image of the fetus and the part images displayed
by the part image display unit,

wherein the output unit performs output in at least one
form of printing, analog data output, and digital data
output.
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