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ULTRASONIC DIAGNOSTIC APPARATUS

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation application of
PCT/IP2004/017746 filed on Nov. 30, 2004 and claims
benefit of Japanese Application No. 2003-403698 filed in
Japan on Dec. 2, 2003, the entire contents of which are
incorporated herein by this reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an ultrasonic diag-
nostic apparatus, and more particularly relates to an ultra-
sonic diagnostic apparatus capable of displaying an endo-
scopic optical image, an ultrasonic tomographic image, and
a blood flow dynamic state image (information) in a body
cavity that are generated by an ultrasonic endoscope on a
monitor by arbitrarily combining them in response to a
request from a surgeon.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnostic apparatus which irradiates
an ultrasonic pulse to the interior of a subject, receive the
reflected wave of the ultrasonic pulse reflected from tissues
in the interior of the subject, performs a predetermined
signal processing to the received reflected wave signal, and
obtain a tissue tomographic image has been used in the
medical field.

[0006] Further, in the ultrasonic diagnostic apparatus, in
addition to the generation of the tissue tomographic image of
the interior of the subject, the Doppler function is used that
uses a Doppler effect in which frequencies of an ultrasonic
pulse projected to a moving part shift according to moving
velocities of the moving part to observe a blood flow
dynamic state of the interior of the subject.

[0007] In the ultrasonic diagnostic apparatus, by display-
ing the tomographic image and the blood flow dynamic state
image (referred to as color flow image) of the living body
tissue in the subject on monitors at the same time, a surgeon
and the like can readily understand to which part of the
interior of the subject the blood flow dynamic state image
(information) being observed belongs.

[0008] On the other hand, as an apparatus for obtaining an
image of a body cavity of a subject, an endoscope is known
whose insertion part is inserted into the interior of the
subject and obtains an optical image of the interior of the
subject. However, the diagnosis of the interior of the subject
using the endoscope is performed based on limited infor-
mation only about a surface of the interior of the subject in
which the endoscope is inserted, and it is not possible to
clearly observe a degree of progress to deep part by a tumor,
etc. In order to observe the deep part, an ultrasonic endo-
scope provided with an ultrasonic transducer on a tip end of
the endoscope has come into use.

[0009] The diagnosis of the interior of the subject can be
performed, by the ultrasonic endoscope, by using both
images; an endoscopic optical image of the interior of the
subject obtained by the observation optical system provided
on the tip end of the insertion part to be inserted into the
subject, and an ultrasonic tomographic image of deep part of

1. Field of the Invention
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the living body tissue irradiated by the transducer. Further,
in the ultrasonic endoscope, by using the above-described
Doppler function, it is possible to observe the dynamic state
of the blood flow of deep part in the subject in real time.

[0010] Thus, by using the ultrasonic endoscope, it is
possible to diagnose with images including the endoscopic
optical image of the interior of the subject which has color
variation, the ultrasonic tomographic image of deep part
which is represented by a black and white gradation, and the
blood flow dynamic image (information) represented by a
color tone based on read and blue.

[0011] And now, in general, when displaying an optical
image such as an endoscopic image, a color temperature is
set according to hue of the interior of a body cavity. On the
other hand, in the ultrasonic diagnostic apparatus, a tomo-
graphic image in a depth direction of a part to be observed
is represented by an image of black and white gradation, and
a direction of blood flow and speed are represented by
coloring in a Doppler mode.

[0012] Although the representing method of the blood
flow dynamic state differs, a method of displaying a blood
flow signal on a monitor using an endoscopic image and the
Doppler effect is proposed in U.S. Pat. No. 6,217,519. In an
ultrasonic endoscope proposed in the U.S. Pat. No. 6,217,
519, the endoscopic optical image and the image of blood
flow dynamic state are always displayed on each position on
the monitor and sizes of the displayed images are not
changed.

[0013] Moreover, in general, the ultrasonic endoscope is
used in combination with an ultrasonic diagnostic apparatus
which generates an ultrasonic tomographic image and an
endoscope video processor which generates an endoscopic
image, and the ultrasonic tomographic image generated by
the ultrasonic diagnostic apparatus and the endoscopic opti-
cal image generated by the endoscope video processor are
displayed on each monitor respectively.

[0014] Specifically, as shown in FIG. 1, an endoscopic
image monitor 1, an endoscopic video processor 2, and an
endoscopic light source 3 are mounted on an endoscopic
system trolley 4 and an ultrasonic endoscope X is connected
to the endoscopic video processor 2 and an endoscopic light
source 3. Further, in order to generate an ultrasonic image,
on a trolley different from the endoscopic system trolley 4,
an ultrasonic image monitor 5 and an ultrasonic diagnostic
apparatus 6 are mounted, and the ultrasonic endoscope X is
also connected to the ultrasonic diagnostic apparatus 6.

[0015] In the above-described connecting structure, a
method of obtaining an endoscopic image by using the
ultrasonic endoscope X will be described. The ultrasonic
endoscope X irradiates illumination light irradiated from the
endoscopic light source 3 from the tip end part of the
insertion part. The interior of the subject illuminated by the
illumination light is captured by an objective optical system
provided in the tip end part of the insertion part and a
solid-state image pickup device provided on a focus position
of the objective optical system. The captured image signal is
processed in the endoscopic video processor 2 with a
predetermined signal processing, and displayed on the endo-
scopic image monitor 1 as an endoscopic image.

[0016] Next, a method of obtaining an ultrasonic image by
using the ultrasonic endoscope X will be described. The
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ultrasonic endoscope X transmits an ultrasonic wave by
drive controlling the ultrasonic transducer provided on the
tip end part of the insertion part by the ultrasonic diagnostic
apparatus 6 and receives the returned ultrasonic wave. To the
received ultrasonic wave, the predetermined signal process-
ing is performed, and the ultrasonic image is displayed on
monitor 5 as an ultrasonic tomographic image.

[0017] In the above example, the case in which the ultra-
sonic endoscope X which has the ultrasonic transducer
provided on the tip end part of the insertion part is applied
is described. However, an ultrasonic probe which has a
built-in ultrasonic transducer inserted from the tip end of the
insertion part and protruded by using a forceps channel of an
endoscope (not shown) can be applied. Moreover, the shape
of the ultrasonic transducer (not shown) can be configured
not only by single ultrasonic transducer but also by a
plurality of ultrasonic transducers. The shape of the structure
is not limited, and may be a fan shape. a linear shape, a radial
shape, etc.

SUMMARY OF THE INVENTION

[0018] One aspect of the present invention is to provide an
ultrasonic diagnostic apparatus configured to transmit an
ultrasonic wave to the interior of a subject, receive the
reflected wave from a living body tissue, obtain an ultrasonic
tomographic image and a blood flow dynamic state image in
the interior of the subject, while obtain an optical image in
the interior of the subject, and display the ultrasonic tomo-
graphic image, and the blood flow dynamic state image, or
the endoscopic optical image of the interior of the subject on
a monitor. The ultrasonic diagnostic apparatus has first
region display means for displaying the ultrasonic tomo-
graphic image or the endoscopic optical image on the
display screen of the monitor, second region display means
for displaying the endoscopic optical image on a part of the
display screen of the monitor, third region display means for
displaying the blood flow dynamic state image on the
display screen of the monitor, and display image designation
means having display image identifying means for identi-
fying image information displayed on the monitor by the
first region display means, the second region display means,
and the third region display means, designates an image to
be displayed on the monitor by each region display means.

[0019] Another aspect of the present invention is to pro-
vide an ultrasonic diagnostic apparatus configured to trans-
mit an ultrasonic wave to the interior of a subject, receive the
reflected wave from a living body tissue, obtain an ultrasonic
tomographic image and a blood flow dynamic state image in
the interior of the subject, while obtain an optical image in
the interior of the subject, and display the ultrasonic tomo-
graphic image, and the blood flow dynamic state image, or
the endoscopic optical image of the interior of the subject on
a monitor. The ultrasonic diagnostic apparatus has first
region display means for displaying the ultrasonic tomo-
graphic image or the endoscopic optical image on the
display screen of the monitor, second region display means
for displaying the endoscopic optical image on a part of the
display screen of the monitor, third region display means for
superimposing the blood flow dynamic state image on the
ultrasonic tomographic image displayed on the display
screen of the monitor, and switching means for switching
between the ultrasonic tomographic image and the endo-
scopic optical image displayed on the monitor by the first
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region display means while switching so as to display the
endoscopic optical image by the second region display
means and/or the blood flow dynamic state image by the
third region display means when the ultrasonic tomographic
image is displayed by the first region display means.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] FIG. 1 is a block diagram illustrating an entire
structure of a conventional ultrasonic diagnostic apparatus;

[0021] FIG. 2 through FIG. 5 relate to a first embodiment
of the present invention, in which FIG. 1 is a block diagram
illustrating a structure of an ultrasonic diagnostic apparatus
according to the first embodiment of the present invention;

[0022] FIG. 3 is a block diagram illustrating a structure of
an image generating unit in the ultrasonic diagnostic appa-
ratus shown in FIG. 2;

[0023] FIG. 4A to FIG. 4E are views for explaining
examples of displays of images to be displayed on a monitor.
FIG. 4A and FIG. 4B show examples in which only a first
display region is displayed, FIG. 4C shows an example in
which the first display region and a second display region are
displayed, FIG. 4D shows an example in which the first
display region and a third display region are displayed, and
FIG. 4E shows an example in which all of the first display
region, the second display region, and the third display
region are displayed,

[0024] FIG. 5is a flowchart for explaining operation of the
image generating unit;

[0025] FIG. 6 through FIG. 9 relate to a second embodi-
ment of the present invention of an ultrasonic diagnostic
apparatus, in which FIG. 6 is a block diagram for explaining
an ultrasonic diagnostic apparatus;

[0026] FIG. 7 is a block diagram illustrating an image
combining unit;

[0027]
perature,

[0028] FIG. 9A and FIG. 9B are scale mappings of a color
flow image;
[0029] FIG. 10 through FIG. 13 relate to a third embodi-

ment of the present invention, in which FIG. 10 is a block
diagram illustrating an ultrasonic diagnostic apparatus;

[0030] FIG. 11 is a view for explaining a correspondence
of a memory map to a screen according to the third embodi-
ment; and

FIG. 8 is a view for explaining a CIE color tem-

[0031] FIG. 12 is a flowchart for explaining a control
method.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT(S)
[0032] Exemplary embodiments of an ultrasonic diagnos-

tic apparatus according to the present invention will be
described with reference to the accompanying drawings.

Embodiment 1

[0033] FIG. 2 through FIG. 5 relate to an ultrasonic
diagnostic apparatus according to the first embodiment of
the present invention, FIG. 2 1s a block diagram illustrating
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a structure of the ultrasonic diagnostic apparatus, FIG. 3 is
a block diagram illustrating a structure of an image genet-
ating unit in the ultrasonic diagnostic apparatus shown in
FIG. 2, FIG. 4A to FIG. 4E are views for explaining
examples of displays of images to be displayed on a monitor,
and FIG. 5 is a flowchart for explaining operation of the
image generating unit.

[0034] With reference to FIG. 2, the schematic structure of
the ultrasonic diagnostic apparatus according to the first
embodiment will be described. The ultrasonic diagnostic
apparatus has an ultrasonic probe 10, a switching circuit (in
the drawing, indicated as MUX, and hereinafter, referred to
as MUX) 7, a transmitting unit §, a receiving unit 9, an
ultrasonic signal processing unit 11, an external image
interface unit (hereinafter, referred to as external image I/F
unit) 12, an image generating unit 13, a monitor 15, a control
unit 16, and an operation unit 14.

[0035] The ultrasonic probe 10 is either of an ultrasonic
endoscope which has a built-in ultrasonic transducer for
transmitting and receiving an ultrasonic wave provided on
the tip end part of an endoscope insertion part with an
objective optical system, or an ultrasonic probe which is
inserted into a channel provided to an endoscope insertion
part and has an ultrasonic transducer for transmitting and
receiving an ultrasonic wave on the tip end part. The
ultrasonic probe 10 is inserted into a body cavity, transmits
an ultrasonic wave to a living body tissue from the interior
of the body cavity, and observes a living body tissue
tomogram and blood flow dynamic state by using the
reflected ultrasonic wave.

[0036] The MUX 7, to the ultrasonic probe 10, switches
signals between an ultrasonic transmission driving signal
transmitted from the transmitting unit 8 and a reflected
ultrasonic wave from the ultrasonic probe 10 to be provided
to the receiving unit 9. The transmitting unit 8, through the
MUX 7, to the ultrasonic probe 10, generates and provides
an ultrasonic transmission driving signal. The receiving unit
9, through the MUX 7, receives the reflected ultrasonic wave
from the ultrasonic probe 10, and amplifies it to a signal of
a predetermined value.

[0037] The ultrasonic signal processing unit 11 performs a
predetermined signal processing to the reflected ultrasonic
signal which is amplified by the receiving unit 9, and
generates an ultrasonic tomographic image data and a blood
flow dynamic state information data. The external image I/F
unit 12 is an interface which uses a signal captured and
generated by a solid-state image pickup device (not shown)
provided in the objective optical system on the tip end of the
endoscope insertion part, and incorporates endoscopic opti-
cal image data generated in an endoscope video processor
(not shown)by performing a predetermined signal process-
ing.

[0038] Theimage generating unit 13 generates an image to
be displayed on the monitor 15 based on the image data sent
from the ultrasonic signal processing unit 11 and the external
image I/F unit 12. The monitor 15 displays the image
generated in the image generating unit 13.

[0039] The control unit 16 controls drive of the MUX 7,
the transmitting unit 8, the receiving unit 9, the ultrasonic
signal processing unit 11, and the image generating unit 13.
The operation unit 14 is used by a surgeon to instruct the
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control unit 16 to set an image to be processed in the
ultrasonic signal processing unit 11, select an image to be
displayed on the monitor 15 at the image generating unit 13,
adjust image quality, etc.

[0040] In the thus structured ultrasonic diagnostic appa-
ratus, by instructions input by the surgeon from the opera-
tion unit 14, the drive of the MUX 7, the transmitting unit
8, the receiving unit 9, the ultrasonic signal processing unit
11, and the image generating unit 13 is controlled by the
control unit 13. The transmitting unit 8, according to a
control by the control unit 16 in response to a B mode which
obtains an ultrasonic tomographic image for an ultrasonic
diagnosis input by the surgeon from the operation unit 14, or
blood flow mode which obtains a blood flow dynamic state
by using a Doppler effect of ultrasonic wave, generates an
ultrasonic transmission signal corresponding to the input
mode, and provides the signal to the ultrasonic probe 10
through the MUX 7. In response to the ultrasonic transmis-
sion signal, the ultrasonic probe 10 transmits an ultrasonic
wave. The ultrasonic wave reflected by a living body tissue
is received by the ultrasonic probe 10 and converted into a
reflection ultrasonic signal, and through the MUX 7, output
to the receiving unit 9. That is, the MUX 7, under the control
of the control unit 16, switches between the provision of the
ultrasonic transmission signal provided from the transmit-
ting unit 8 to the ultrasonic probe 10 and the provision of a
reflected ultrasonic signal received and generated by the
ultrasonic probe 10 to be provided to the receiving unit 9.

[0041] The reflected ultrasonic signal provided to the
receiving unit 9 is amplified to a predetermined level of
signal and output to the ultrasonic signal processing unit 11.
The ultrasonic signal processing unit 11 generates an ultra-
sonic tomographic image data and a blood flow dynamic
state information data in response to the B mode which
generates the ultrasonic tomographic image from the ultra-
sonic wave transmitted from the ultrasonic probe 10 based
on the ultrasonic transmission signal sent from the trans-
mitting unit 8, or in response to the blood flow mode.

[0042] The ultrasonic tomographic image data and the
blood flow dynamic state information data generated in the
ultrasonic signal processing unit 11 are transferred to the
image generating unit 13. The image generating unit 13 uses
the endoscopic optical image data sent from the external
image I/F unit 12 and the ultrasonic tomographic image data
and the blood flow dynamic state information data sent from
the ultrasonic signal processing unit 11, according to the
display style to display on the monitor 15 input from the
operation unit 14 by the surgeon, generates a display image
signal of the image to be displayed on the monitor 15 under
the control by the control unit 16.

[0043] With reference to FIG. 3, structures of the ultra-
sonic signal processing unit 11 and the image generating unit
13 will be described. The ultrasonic signal processing unit
11 has a B mode processing section 17 which generates the
ultrasonic tomographic image data, and a CFM processing
section 18 which generates the blood flow image data as
described above. The image generating unit 13 has an
endoscopic image memory 19, an ultrasonic tomographic
image memory 20, a Doppler image memory 21, a switching
section 22, a first region display memory 23, a second region
display memory 24, a third region display memory 25, a
color correcting section 26, an image combining section 27,
and an image quality adjustment interlocking section 46.
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[0044] The endoscopic image memory 16 in the image
generating unit 13 stores the endoscopic optical image data
provided from the external image I/F unit 12. The ultrasonic
tomographic image memory 20 stores the ultrasonic tomo-
graphic data generated in the B mode processing section 17
in the ultrasonic signal processing unit 11. The Doppler
image memory 21 stores the blood flow dynamic state
information data generated in the CFM processing section
18 in the ultrasonic signal processing unit 11.

[0045] The switching section 22 has terminals a and d
which are connected to the output of the endoscopic image
memory 19, terminals b and ¢ which are connected to the
output of the ultrasonic tomographic image memory 20, a
terminal ¢ which is connected to the output of the Doppler
image memory 21, an armature X which switches connection
to the first region display memory 23 between the terminal
a and the terminal b, an armature y which switches connec-
tion to the second region display memory 24 between the
terminal ¢ and the terminal d, and an armature z which
connects or disconnects the terminal e to the third region
display memory 25.

[0046] The first to third region display memory 23 tem-
porary stores the image data sent from the endoscopic image
memory 19, the ultrasonic tomographic image memory 20,
and the Doppler image memory 21 selected in the switching
section 22. The first region display memory 23 stores. image
data in a first display region, which will be described below,
to be displayed on the monitor 15, the second region display
memory 24 stores image data in a second display region,
which will be described below, to be displayed on the
monitor 15, and the third region display memory 25 stores
image data in a third display region, which will be described
below, to be displayed on the monitor 15.

[0047] The color correcting section 26 performs a color
correcting processing of each image data stored in the first
to third region display memories 23 to 25. The specific color
correcting processing in the color correcting section 26 will
be described in detail.

[0048] For example, in an endoscopic optical image, a
lumen wall in a body cavity is generally flesh color or white.
However, in the lumen wall in the endoscopic optical image,
various colors exist, for example, a raised part may be tinged
with red, a part of mucous membrane may be tinged with
white, and a cauterized part may be tinged with black. In the
colors, the hue and the chroma is adjusted to green side so
that the red in the raised part is emphasized.

[0049] Further, in an ultrasonic tomographic image, a
structure of a deep part is represented by the black and white
gradation. Generally, a part containing a lot of blood and a
wall are represented in white and a lumen such as a blood
vessel is represented in black. In order to express various
structures by the gradation, variation in the gradation of each
color is maintained to be constant and luminance is linearly
varied. Further, a correction of a gamma curve according to
an input signal level is performed.

[0050] 1In ablood flow dynamic state image generated by
an ultrasonic wave, a blood flow direction is identified and
represented in read and blue. Further, existence of the blood
flow is represented in gradation of orange color. A color
correction is performed so that other colors are not mingled
in a color tone variation with such red, blue, and orange.
Further, the correction of a gamma curve is performed.
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[0051] In the above description, it is described that image
quality corrections of all image data in the first to third
region display memories 23 to 25 can be performed in the
color correcting section 26. However, the color correction
can be performed only to image data of an image to be
displayed on the monitor 15. Further, the color correcting
processing can be performed to each image data in the first
to third region display memories 23 to 25 respectively.

[0052] The image combining section 27 converts each
image data to which the color correcting processing is
performed in the color correcting section 26 into an analog
image signal, and combines each analog image signal to
generate a display image signal to be displayed on the
monitor 15.

[0053] As described above, since the drive of the image
generating unit 13 is controlled by the control unit 16, at
least drive of the switching section 22, the color correcting
section 26, and the image combining section 27 is controlled
by the control unit 16. It can be possible to provide image
data storage detecting means (not shown) which detects that
each image data is stored in the endoscopic image memory
19, the ultrasonic tomographic image memorv 20, and the
Doppler image memory 21, and by image data storage
detecting information from the image data storage detecting
means, recognition of the storage of the image data is
enabled.

[0054] Now, with reference to FIG. 4A to FIG. 4E, switch-
ing operation of the switching section 22 and the relation-
ship between image data to be stored in the first to third
region display memories 23 to 25 and images to be displayed
on the monitor 15 will be described. FIG. 4A through FIG.
4E illustrate a list of images which can be displayed in
combination with switched images switched in the switching
section 22 shown in FIG. 3. FIGS. 4A and 4B are examples
in which only the first display region is displayed. In the first
display region in FIG. 4A, an ultrasonic diagnostic image
and in the first display region in FIG. 4B, an endoscopic
image, are shown on full screen of the monitor. These
images are displayed in such a manner based on the image
data stored in the first display region memory 23 in FIG. 3.
FIG. 4C illustrates an example in which the first display
region and the second display region are displayed. In the
drawing, the second display region is smaller than the first
display region, parts of the regions are overlapped with each
other, and the second display region is smaller than the first
display region. In the drawing, an example in which an
ultrasonic tomographic. image is displayed in the first dis-
play region and an endoscopic image is displayed in the
second display region, is shown. The image data stored in
the first display region memory 23 in FIG. 3 is displayed on
full screen of the monitor and the data stored in the second
display region memory 24 is displayed on a limited region
of the screen of the monitor. Further, FIG. 4D illustrates an
example in which the first display region and the third
display region are displayed. In the drawing, an ultrasonic
tomographic image is displayed in the first display region
and a CFM image is displayed in the third display region.
The image data stored in the first display region memory 23
in FIG. 3 is displayed on full screen of the monitor and the
data stored in the third display region memory 25 is dis-
played on a limited region on the first display region. FIG.
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4F illustrates an example in which all of the first display
region, the second display region, and the third display
region are displayed.

[0055] The monitor 15 has a first display region 28 in
which an image is displayed on full screen, a second display
region 29 in which a reduced image is displayed on a part of
the screen, and a third display region 30 in which an image
is displayed by superimposing on the first display region
displayed on the screen.

[0056] The image data of the image to be displayed on the
first display region 28 in the monitor 15 is stored in the first
display region memory 23, the image data of the image to be
displayed on the second display region 29 in the monitor 15
is stored in the second display region memory 24, and the
image data of the image to be displayed on the third display
region 30 in the monitor 15 is stored in the third display
region memory 25.

[0057] If the armature x in the switching section 22 is
connected to the terminal b, the ultrasonic tomographic
image data stored in the ultrasonic tomographic image
memory 20 is output to the first display region memory 23
and temporarily stored. To the ultrasonic tomographic image
data stored in the first display region memory 23, a color
correcting processing is performed in the color correcting
section 26, the data is converted into an analog image signal
and output to the monitor 15 in the image combining section
27, and as shown in FIG. 4A, displayed on the first display
region 28 of the monitor 15 as an ultrasonic tomographic
image.

[0058] If the armature x in the switching section 22 is
connected to the terminal a, the endoscopic optical image
data stored in the endoscopic image memory 19 is output to
the first display region memory 23 and temporarily stored.
To the endoscopic optical image data stored in the first
display region memory 23, a color correcting processing is
performed in the color correcting section 26, the data is
converted into an analog image signal and output to the
monitor 15 in the image combining section 27, and as shown
in FIG. 4B, displayed on the first display region 28 of the
monitor 15 as an endoscopic optical image.

[0059] If the armature x in the switching section 22 is
connected to the terminal b, and the armature y is connected
to the terminal d, through the armature x from the terminal
b, the ultrasonic tomographic image data stored in the
ultrasonic tomographic image memory 20 is output to the
first display region memory 23 and temporarily stored and
through the armature y from the terminal d, the endoscopic
optical image data stored in the endoscopic image memory
19 is output to the second display region memory 24 and
temporarily stored. To the ultrasonic tomographic image
data stored in the first display region memory 23 and the
endoscopic optical image data stored in the second region
display memory 24, color correcting processings are per-
formed in the color correcting section 26, the data is
converted into an analog image signal, a combined image
signal composed of the first display region 28 and the second
display region 29 is generated, and output to the monitor 15
in the image combining section 27, and as shown in F1G. 4C,
displayed on the first display region 28 as an endoscopic
tomographic image and on the second display region 29 as
an endoscopic optical image. Further, if the armature x in the
switching section 22 is connected to the terminal a, and the
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armature y is connected to the terminal ¢, image data to be
stored in the first display region memory 23 and the second
display region memory 24 are replaced with an endoscopic
optical image data and un ultrasonic tomographic image
data, on the monitor 15, the relationship is opposite to that
shown in FIG. 4C, the endoscopic optical image can be
displayed on the first display region 28 and the ultrasonic
tomographic image can be displayed on the second display
region 29.

[0060] If the armature x in the switching section 22 is
connected to the terminal b, and the armature z is connected
to the terminal e, through the armature x from the terminal
b, the ultrasonic tomographic image data stored in the
ultrasonic tomographic image memory 20 is output to the
first display region memory 23 and temporarily stored and
through the armature z from the terminal e, the blood flow
dynamic state information data stored in the Doppler image
memory 21 is output to the third display region memory 25
and temporarily stored. To the ultrasonic tomographic image
data stored in the first display region memory 23 and the
blood flow dynamic state information data stored in the third
region display memory 25, color correcting processings are
performed in the color correcting section 26, the data is
converted into an analog image signal, a combined image
signal composed of the first display region 28 and the third
display region 30 is generated, and output to the monitor 15
in the image combining section 27, and as shown in FIG. 4D,
displayed on the first display region 28 as an endoscopic
tomographic image and on the third display region 30 as a
blood flow dynamic state information data.

[0061] If the armature X in the switching section 22 is
connected to the terminal b, the armature y is connected to
the terminal d, and the armature z is connected to the
terminal e, through the armature x from the terminal b, the
ultrasonic tomographic image data stored in the ultrasonic
tomographic image memory 20 is output to the first display
region memory 23 and temporarily stored, through the
armature y from the terminal c, the endoscopic optical image
data stored in the endoscopic image memory 19 is output to
the second display region memory 24 and temporarily
stored, and through the armature z from the terminal e, the
blood flow dynamic state information data stored in the
Doppler image memory 21 is output to the third display
region memory 25 and temporarily stored. To the ultrasonic
tomographic image data stored in the first display region
memory 23, the endoscopic optical image data stored in the
second display region memory 24, and the blood flow
dynamic state information data stored in the third region
display memory 25, color correcting processings are pet-
formed in the color correcting section 26, the data is
converted into an analog image signal, a combined image
signal composed of the first display region 28, the second
display region 29, and the third display region 30 is genet-
ated, and output to the monitor 15 in the image combining
section 27, and as shown in FIG. 4E, displayed on the first
display region 28 as an endoscopic tomographic image, on
the second display region 29 as an endoscopic optical image,
and on the third display region 30 as a blood flow dynamic
state information.

[0062] With reference to FIG. 5, the drive controlling
operation for switching images to be displayed on the
monitor 15 in the image generating unit 11 by the control
unit 16 will be described. As an example of the operation, a
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case in which an ultrasonic tomographic image and an
endoscopic optical image are switched and displayed on the
first display region 28 in the monitor 15, an endoscopic
optical image is displayed on the second display region 29
in the monitor 15, and a blood flow dynamic state informa-
tion is displayed on the third display region 30 in the monitor
15, will be described.

[0063] When the control unit 15 drives and starts the
image generating unit 11 (step S1), the control unit 16
determines whether an image to be displayed on the first
display region 28 in the monitor 15 input and instructed by
the operation unit 14 is an endoscopic optical image or an
ultrasonic tomographic image at step S2.

[0064] As a result of the determination at step S2, if it is
determined that an input of the endoscopic optical image is
instructed, at step S4, the control unit 16 connects the
armature X in the switching section 22 to the terminal a,
outputs the endoscopic optical image data in the endoscopic
image memory 19 to the first region display memory 23 and
stores the data, and controls the drive of the color correcting
section 26 so as to perform a color correcting processing for
endoscopic optical image such as a image luminance, and
hue correction to the endoscopic optical image data stored in
the first region display memory 23. Then, at step S5, the
control unit 16 controls the drive of the image combining
section 27, converts the endoscopic optical image to which
the color correcting processing is performed into an analog
image signal, as shown in FIG. 4B, displays the endoscopic
optical image on the first display region 28 in the monitor 15,
and return to step S2.

[0065] At step S2, if it is determined that an input of the
ultrasonic tomographic image is instructed, at step S3, the
control unit 16 connects the armature x in the switching
section 22 to the terminal b, outputs the ultrasonic tomo-
graphic image data in the ultrasonic tomographic image
memory 20 to the first region display memory 23 and stores
the data, and controls the drive of the color correcting
section 16 so as to perform a correction process of black and
white gradation for ultrasonic tomographic image to the
ultrasonic tomographic image data stored in the first region
display memory 23. Then, at step S6, the control unit 16
controls the drive of the image combining section 27,
converts the ultrasonic tomographic image data to which the
correction process is performed in step S3 into an analog
image signal, as shown in FIG. 4A, displays the ultrasonic
tomographic image on the first display region 28 in the
monitor 15.

[0066] At step S7, the control unit 16 determines whether
an input instruction of displaying an image on the second
display region 29 in the monitor 15 is performed from the
operation unit 14 or not. At step S7, if it is determined that
an input instruction of not displaying the image on the
second display region 29 is performed, subsequent steps
after step S9 are performed. At step S7, if it is determined
that an input instruction of displaying the image on the
second display region 29 is performed, at step S8, the control
unit 16 connects the armature y in the switching section 22
to the terminal d, outputs the endoscopic optical image data
in the endoscopic image memory 19 to the second region
display memory 24 and stores the data, and controls the
drive of the color correcting section 26 so as to perform a
color correcting processing for endoscopic optical image to
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the endoscopic optical image data stored in the second
region display memory 24, and controls the drive of the
image combining section 27, converts the endoscopic opti-
cal image into an analog image signal, as shown in FIG. 4C,
displays the endoscopic optical image on the second display
region 29 in the monitor 15.

[0067] Then, at step S9, the control unit control unit 16
determines whether an input instruction of displaying an
image on the third display region 30 in the monitor 15 is
performed from the operation unit 14 or not. At step S9, if
it is determined that an input instruction of not displaying the
image on the third display region 30 is performed, the
control unit 16 returns to step S2. At step S9, if it is
determined that an input instruction of displaying the image
on the third display region 30 is performed, at step S10, the
control unit 16 connects the armature z in the switching
section 22 to the terminal e, outputs the blood flow dynamic
state information data in the Doppler image memory 21 to
the third region display memory 25 and stores the data, and
controls the drive of the color correcting section 26 so as to
perform a color correcting processing for blood flow
dynamic state information to the blood flow dynamic state
information data stored in the third region display memory
25, and controls the drive of the image combining section
27, converts the data into an analog image signal, as shown
in FIG. 4E, displays the endoscopic optical image on the
third display region 30 in the monitor 15.

[0068] That is, as shown in FIG. 4E, by the process from
step S3 through step S10, it is possible to display the
ultrasonic tomographic image on the first display region 28,
the endoscopic optical image on the second display region
29, and the blood flow dynamic state information on the
third display region at the same time, and the luminance,
hue, gradation, etc. of these images are corrected and
displayed in optimum conditions.

[0069] The second region display memory 24, in order to
display a reduced endoscopic optical image, has a compres-
sion section (not shown) in the memory. Further, the third
region display memory 25, if an amount of image data is less
than the image display region, can have a correcting section
for increasing the number of data.

[0070] Further, the color correcting section 26, depending
on the type of each image data, can have a memory in which
color correction parameter data which stores the correction
data is stored. The color correction parameter data is syn-
chronized with the input of the input instruction of switching
image displays into the image generating unit 13 by the
operation unit 14 through the control unit 16, read out at an
appropriate timing and applied so that the data is applied to
the image data to be processed in the color correcting section
26.

[0071] Further, on the screen on which the combination of
the first display region and the second display region is
displayed as shown in FIG. 4C, the position of the second
display region is not limited to the position shown in the
drawing, the position can be moved right, left, up, and down
by an instruction from the operation unit 14. Further, on the
screen on which the combination of the first display region,
the second display region and the third display region is
displayed as shown in FIG. 4E, similarly, the positions of the
second display region and the third display region are not
limited to the position shown in the drawing, the positions
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can be respectively moved right, left, up, and down by an
instruction from the operation unit 14. Further, if the second
display region and the third display region are overlapped,
by a setting from the operation unit 14, by a control by the
image combining section 27, the positions can be automati-
cally moved to positions where they do not overlap.

[0072] Further, the color correction parameter data is
synchronized with the input of the input instruction of
switching image displays into the image generating unit 13
in FIG. 2 by the operation unit 14 in FIG. 2 through the
control unit 16 in FIG. 2, and switched at an appropriate
timing so that the data is applied to the image data to be
processed in the color correcting section 26 in FIG. 3. Then,
interlocking with the switching section 22, in response to the
switched image, an image quality adjustment interlocking
section 46 can be provided so that the correction data is
switched in the color correcting section 26, and interlocking
with the switching of the images, parameters of the color
correction can be switched.

Embodiment 2

[0073] FIG. 6 through FIG. 9B. illustrate an ultrasonic
diagnostic apparatus according to a second embodiment of
the present invention. FIG. 6 is a block diagram for explain-
ing the ultrasonic diagnostic apparatus, FIG. 7 is a block
diagram illustrating an image combining section, FIG. 8 is
a view for explaining a CIF color temperature, and FIG. 9A
and FIG. 9B are scale mappings of a color flow image.

[0074] The MUX (switching circuit) 7, the transmitting
unit 8, the receiving unit 9, the ultrasonic probe 10, the
ultrasonic signal processing unit 11, the operation unit 14,
the monitor 15, and the control unit 16 are similar to those
shown in FIG. 2. Added and modified parts compared with
the structure in FIG. 1 are the image combining section and
the color correction data memory. In the second embodi-
ment, an image combining unit with external input 51 and a
color correction data memory 52 are modified and added.

[0075] As shown in FIG. 6, in the embodiment, the
operation is similar to that shown in the embodiment 1 in
which by an instruction by the operation unit 14, through the
control unit 16, an ultrasonic wave is transmitted and
received from the ultrasonic probe 10 by using the trans-
mitting unit 8, and the receiving unit 9, the obtained ultra-
sonic echo data is processed in the ultrasonic signal pro-
cessing unit 11 and generated as an ultrasonic tomographic
image data and a blood flow dynamic state information data.
Then, the ultrasonic tomographic image data and the blood
flow dynamic state information data output from the ultra-
sonic signal processing unit 11 should be digital video data
in compliance with the ITU REC656 standard etc.

[0076] The ultrasonic tomographic image data and the
blood flow dynamic state information data obtained from the
ultrasonic signal processing unit 11 is taken in the image
combining unit with external input 51. On the other hand, as
shown in FIG. 7, the image combining unit with external
input 51 takes in an endoscopic image signal from an
external image input terminal 33. The endoscopic image
signal, the ultrasonic tomographic image data, and the blood
flow dynamic state information data taken in the image
combining unit with external input 51 is displayed on the
monitor 15 in the combinations shown in FIGS. 4A through
4E.
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[0077] With reference to FIG. 7, the image combining unit
with external input 51 will be described.

[0078] The image combining unit with external input 51
shown in FIG. 7 has an external video input terminal 53, an
external video signal conversion section 31, an image pro-
cessor 32, and a video data conversion section 33.

[0079] An endoscopic video is input from the external
video input terminal 53 which has a plurality of kinds of
terminals for video signal, the video signal is taken in the
external video signal conversion section 31 in a plurality of
kinds of video signal formats, converted into digital data in
compliance with the ITU REC656 standard etc. in the
external video signal conversion section 31, and output. The
converted external video data is input into the image pro-
cessor 33.

[0080] The ultrasonic tomographic image data, and the
blood flow dynamic state information data shown in FIG. 6
output form the ultrasonic signal processing unit 11 is input
into the image processor 32 without change. In the image
processor 32, a process is performed so that the output image
data shown in region FIG. 4A through FIG. 4E can be
obtained with the external video data which is an endoscopic
image, the ultrasonic tomographic image data, and the blood
flow dynamic state data.

[0081] The image processor 32 has a function to correct
effect of a color temperature of the monitor. The process will
be described. If the color temperature of the monitor is low,
it is generally known that the displayed image has a tinge of
red. In FIG. 8, a general CIE color temperature is shown.
From FIG. 8, it is understood that if the color temperature is
set to be low, a color shifts to the side of red, and therefore,
the color is set to be a bright color so that the color of the
image data to be output for display shifts to an expected
color when the image data is displayed.

[0082] In a case of a color scale which maps a blood flow
state by ultrasonic Doppler will be described. FIG. 9A and
FIG. 9B illustrate an example of color scale in Doppler. If a
color temperature of the monitor is set to be low, and a flow
velocity is positive as shown in FIG. 9A, a red color and an
orange color are set, however, as shown in FIG. 9B, an
orange color and a yellow color are set. As a result, the result
displayed on the monitor becomes shown in FIG. 9A, even
if an endoscopic image is combined, the blood flow state is
displayed in a color expected by the surgeon.

[0083] The image processor 32 has the function of adjust-
ing a hue, chroma, etc described in the description of the
embodiment 1, and the function of setting images to be
displayed in the display regions shown in FIG. 4A through
FIG. 4E, and the description of these functions will be
omitted. Various parameters used in the above-described
image adjustment function are stored in the color correction
data memory 52 shown in FIG. 6.

[0084] Returning to the description of FIG. 7, as a result
of the above-described process, the image output data
obtained in the image processor 32 is input in the video data
conversion section 33, converted into a plurality of kinds of
video signal formats, for example, a composite signal, Y/C
signal, or RGB signal, output from the external input image
combining unit 51, and the image is displayed on the display
unit 15.
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Embodiment 3

[0085] FIG. 10 through FIG. 13 relates to a third embodi-
ment of the present invention. FIG. 10 is a block diagram
illustrating an ultrasonic diagnostic apparatus, FIG. 11 is a
view for explaining a correspondence of a memory map to

a screen, and F1G. 12 is a flowchart for explaining a control
method.

[0086] The ultrasonic diagnostic apparatus in the embodi-
ment has an external image I/F 34, an ultrasonic signal
processing unit 35, and an image generating unit 36. The
external image I/F 34 has a data converter 37 and data
transmitting section 38. On the other hand, the ultrasonic
signal processing unit 35 has a B mode processing section
39, a CFM processing section 40, and an ultrasonic data
transmitting section 41. The image generating section 36 has
a data receiving section 42, a CPU 43, a memory 44, and an
image output section 45.

[0087] In FIG. 10, the description of the operation in
which an ultrasonic signal is transmitted and received in the
ultrasonic probe and the received ultrasonic signal is
detected, and the description of the means of controlling the
transmission and reception in the Doppler and B mode are
omitted.

[0088] As shown in FIG. 10, an endoscopic image signal
is input in the external image I/F 34 and converted into a
video data in the data converter 37. The converted video data
is input from the data transmitting section 38 into the data
receiving section 42, and stored in the memory 44 through
an internal bus. On the other hand, the ultrasonic data which
is obtained by transmitting and receiving the ultrasonic wave
and the received ultrasonic signal is detected, is input into
the ultrasonic signal processing unit 35, an ultrasonic tomo-
graphic image data is transferred to the B mode processing
section 39, and a Doppler data is transferred to the CFM
processing unit, the ultrasonic tomographic image data is
output from the B mode processing section 39, and a blood
flow dynamic state data is output from the CFM processing
unit, and the data is transferred to the ultrasonic data
transmitting section 41. The ultrasonic tomographic image
data and the blood flow dynamic state data from the ultra-
sonic data transmitting section 41 is received in the data
receiving section 42 of the image generating unit 36, and
stored in the memory 44 through the internal bus.

[0089] FIG. 11 illustrates a state of the data stored in the
memory 44. As shown in FIG. 11, corresponding to the
display regions shown in FIG. 4, data areas are divided. For
example, if the data is displayed in the first display region,
the data is stored in first display region data at an address
10000000. If the next frame data is input before the image
data stored in the address 10000000 has not read out yet, the
data is stored at address 20000000, and set a flag which
means the storage. Accordingly, when the data in the next
frame is read out, a program which processes images can be
operated in response to the flag. As a result, switching of
images in each display region can be possible by switching
the stored data, the switching of the memories by the
hardware described in the first embodiment becomes unnec-
essary. Thus, the CPU understands which image is to be
displayed in which region. Since a color correction is
performed in the CPU, the switching of correction processes
interlocking with the image displays is controlled by the
CPU. The embodiment 3 is an improved embodiment of the
first embodiment.
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[0090] To the data stored in the memory 44 is, by the
control of the CPU 43, various image processing is pet-
formed and output from the image processing section 45 as
a video signal.

[0091] The control method according to this embodiment
is shown in a flowchart shown in FIG. 12.

[0092] In FIG. 12, at step S12, an initial setting is per-
formed, at step S13, whether an endoscopic image is input
or not is determined. If the endoscopic image is input, moves
to an ultrasonic transmission/reception processing step S23
and S32 which converts a video signal of the endoscopic
image into video data, and if only an ultrasonic image is
input, moves to an ultrasonic transmission/reception pro-
cessing 14.

[0093] If the endoscopic image is not input, an ultrasonic
transmission/reception process is performed at step S14, and
it is determined at step S15 whether an image to be displayed
on the monitor is only an ultrasonic tomographic image or
a combination of the ultrasonic tomographic image and a
blood flow image. If it is determined that only the ultrasonic
tomographic image is to be displayed, only a B mode
processing is performed at step S17, and if the combination
of the ultrasonic tomographic image and a blood flow image
is to be displayed, a B mode processing and a CFM
processing are performed at step S16. These results of the
processes are sent out from the ultrasonic data transmitting
section to the image generating unit at step S18, and the data
is received in the data receiving section at step S19. The
received data is transferred from the data receiving section
to a memory block corresponding to the display region
shown in FIG. 11 in the memory at step S20, and a color
correcting processing of the data stored in the memory by
the CPU is performed at step S21. Parameters used in the
step S21 are stored in the memory in advance as shown in
FIG. 11. Then, the data calculated at step S22 is transferred
to the image processing section and output.

[0094] 1If it is determined that the endoscopic image is
input at step S13, an ultrasonic transmission/reception pro-
cess is performed at step S23, while the endoscopic image
is converted into video data at step S32. Since processes
performed in steps 24 to 31 are similar to those performed
in steps S15 to S22, the description of steps 24 to 31 is
omitted and processes performed in steps after step S32 will
be described. At step S32, the video signal of the endoscopic
image is converted in video data, and the converted video
data is transmitted from the data transmitting section to the
image output section in the image generating unit at step
S33. The data is transferred from the data receiving section
to the memory block corresponding to the display region
shown in FIG. 11 in the memory at step S34, and a color
correcting processing of the data stored in the memory by
the correction data stored in the memory is performed by the
CPU at step S35. The data calculated at step S36 is trans-
ferred to the image output section and the image is output.
The output ultrasonic tomographic image data and the
endoscopic image data is combined in the image combining
section.

[0095] Inthe above-described flow, the color correction of
the various image data is performed in the CPU 40. How-
ever, depending on processing power of the CPU 40, the
above-described process of the flow can be flexibly allo-
cated. Further, since the ultrasonic diagnostic apparatus is
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configured to perform the color matching between the
ultrasonic images and other images, images to be combined
can be a CT image or a three-dimensional navigation image.

[0096] As described above, by the ultrasonic diagnostic
apparatus according to the embodiments of the present
invention, it can be possible for the surgeon to diagnose and
observe the part to be observed from each image displayed
on one screen of the monitor 15, and efficiency in the
diagnosis and observation of the part to be observed by the
ultrasonic endoscope can be increased. As described above,
in the ultrasonic diagnostic apparatus according to the
embodiments of the present invention, since the endoscopic
optical image, the ultrasonic tomographic image, and the
blood flow dynamic state information can be displayed on
the same monitor in optimum image quality, and the selec-
tion such as the selection of images to be displayed on the
monitor, combinations, display positions, sizes and the like,
can be arbitrarily set, the operational burden on the surgeon
in the ultrasonic diagnosis can be reduced, and efficiency in
the ultrasonic diagnosis can be increased.

[0097] In the ultrasonic diagnostic apparatus according to
the present invention, as described above, since it is possible
to display an endoscopic optical image, an ultrasonic tomo-
graphic image, and a blood flow dynamic state image on the
same monitor in a combination necessary for a surgeon in
diagnosis, by reducing movement of shifting sight line in
diagnosis, the burden in the diagnosis can be reduced, and
useful for the observation and diagnosis of a body cavity.

[0098] Further, in the ultrasonic diagnostic apparatus
according to the present invention, when switching an
ultrasonic tomographic image and an endoscopic optical
image, it is possible to realize optimum representation of
gradation in each image quality display mode since image
qualities such as a luminance of image, or an adjustment of
chroma suitable for each image are adjusted. Accordingly, it
is possible to precisely diagnose in diagnosis, and useful for
an observation and diagnosis of a body cavity.

[0099] Obviously, numerous modifications and variations
of the present invention are possible in light of the above
teachings without departing from the spirit or scope of the
invention. It is therefore to be understood that within the
scope of the appended claims, the invention may be prac-
ticed otherwise than as specifically described herein.

1. An ultrasonic diagnostic apparatus configured to trans-
mit an ultrasonic wave to the interior of a subject, receive the
reflected wave from a living body tissue, obtain an ultrasonic
tomographic image and a blood flow dynamic state image in
the interior of the subject, while obtain an optical image in
the interior of the subject, and display the ultrasonic tomo-
graphic image, and the blood flow dynamic state image, or
the endoscopic optical image on a monitor, the ultrasonic
diagnostic apparatus comprising:

first region display means for displaying the ultrasonic
tomographic image or the endoscopic optical image on
the display screen of the monitor;

second region display means for displaying the endo-
scopic optical image on a part of the display screen of
the monitor;
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third region display means for displaying the blood flow
dynamic state image on the display screen of the
monitor; and

display image designation means having a display image
identifying means for identifying image information
displayed on the monitor by the first region display
means, the second region display means, and the third
region display means, designates an image to be dis-
played on the monitor by each region display means.
2. An ultrasonic diagnostic apparatus configured to trans-
mit an ultrasonic wave to the interior of a subject, receive the
reflected wave from a living body tissue, obtain an ultrasonic
tomographic image and a blood flow dynamic state image in
the interior of the subject, while obtain an optical image in
the interior of the subject, and display the ultrasonic tomo-
graphic image, and the blood flow dynamic state image, or
the endoscopic optical image on a monitor, the ultrasonic
diagnostic apparatus comprising:

first region display means for displaying the ultrasonic
tomographic image or the endoscopic optical image on
the display screen of the monitor;

second region display means for displaying the endo-
scopic optical image on a part of the display screen of
the monitor;

third region display means for superimposing the blood
flow dynamic state image on the ultrasonic tomo-
graphic image displayed on the display screen of the
monitor; and

switching means for switching between the ultrasonic
tomographic image and the endoscopic optical image
displayed on the monitor by the first region display
means while switching so as to display the endoscopic
optical image by the second region display means
and/or the blood flow dynamic state image by the third
region display means when the ultrasonic tomographic
image is displayed by the first region display means.
3. The ultrasonic diagnostic apparatus according to claim
1, wherein the second region display means reduces the size
of the endoscopic optical image to be displayed on a part of
the display screen of the monitor and displays the endo-
scopic optical image.
4. The ultrasonic diagnostic apparatus according to claim
2, wherein the second region display means reduces the size
of the endoscopic optical image to be displayed on a part of
the display screen of the monitor and displays the endo-
scopic optical image.
5. The ultrasonic diagnostic apparatus according to claim
1, wherein the third region display means superimposes the
blood flow dynamic state image on the ultrasonic tomo-
graphic image displayed on the display screen of the moni-
tor.
6. The ultrasonic diagnostic apparatus according to claim
2, wherein the third region display means superimposes the
blood flow dynamic state image on the ultrasonic tomo-
graphic image displayed on the display screen of the moni-
tor.
7. The ultrasonic diagnostic apparatus according to claim
1, comprising display limiting means for not displaying the
blood flow dynamic state image by the third region display
means if the endoscopic optical image is displayed on the
monitor by the first region display means by the display
image identifying means.
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8. The ultrasonic diagnostic apparatus according to claim
2, comprising display limiting means for not displaying the
blood flow dynamic state image by the third region display
means if the endoscopic optical image is displayed on the
monitor by the first region display means by the switching
means.

9. The ultrasonic diagnostic apparatus according to claim
1, comprising:

image quality adjusting means for adjusting luminance
and chroma of an image displayed on the monitor by
the first region display means, the second region dis-
play means, and the third region display means respec-
tively; and

image quality adjustment data storing means for storing
adjustment contents of the image quality adjusting
means;

wherein adjusting luminance and chroma suitable for the
display image identified by the display identifying
means.
10. The ultrasonic diagnostic apparatus according to
claim 2, comprising:

image quality adjusting means for adjusting luminance
and chroma of an image displayed on the monitor by
the first region display means, the second region dis-
play means, and the third region display means respec-
tively;

image quality adjustment data storing means for storing
adjustment contents of the image quality adjusting
means; and

image adjustment interlocking means for interlocking
operations of the switching means and the image qual-
ity adjustment adjustment means;

wherein adjusting luminance and chroma suitable for the
display image switched by the switching means to be
displayed on the monitor.
11. The ultrasonic diagnostic apparatus according to claim
1, comprising:

external image input means for inputting the endoscopic
optical image as a plurality of video signals;

ultrasonic image input means for inputting the ultrasonic
tomographic image and the blood flow dynamic state
image as a plurality of video signals;

external video signal selecting means for selecting an
arbitrary video signal from the plurality of video sig-
nals input by the external image input means;

external input video converting means for converting into
external video data by using the video signal selected
by the external video signal selecting means;

internal video signal selecting means for selecting an
arbitrary video signal from the plurality of video sig-
nals input by the ultrasonic image input means;

internal video signal selecting means for converting into
internal video data by using the video signal selected by
the ultrasonic video signal selecting means;

video size converting means for adjusting the image size
of the external video data output by the external video
converting nieans;
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image combining means for combining the internal video
data output by the internal video converting means and
the external video data output by the video size con-
verting means; and

video data converting mans for converting the combined
video data output by the image combining means into
a plurality of video signals.
12. The ultrasonic diagnostic apparatus according to
claim 2, comprising:

external image input means for inputting the endoscopic
optical image as a plurality of video signals;

ultrasonic image input means for inputting the ultrasonic
tomographic image and the blood flow dynamic state
image as a plurality of video signals;

external video signal selecting means for selecting an
arbitrary video signal from the plurality of video sig-
nals input by the external image input means;

external input video converting means for converting into
external video data by using the video signal selected
by the external video signal selecting means;

internal video signal selecting means for selecting an
arbitrary video signal from the plurality of video sig-
nals input by the ultrasonic image input means;

internal video signal selecting means for converting into
internal video data by using the video signal selected by
the ultrasonic video signal selecting means;

video size converting means for adjusting the image size
of the external video data output by the external video
converting means;

image combining means for combining the internal video
data output by the internal video converting means and
the external conversion video data output by the video
size converting means; and

video data converting mans for converting the conibined
video data output by the image combining means into
a plurality of video signals.
13. The ultrasonic diagnostic apparatus according to
claim 1, comprising:

the external image input means for inputting the endo-
scopic optical image;

ultrasonic data input means for inputting the ultrasonic
reception data;

external input video converting means for converting
from the video signal input by the external image input
means into external video data;

external data transmitting means for transmitting the
external video data to an image generating unit;

ultrasonic tomographic image processing means for gen-
erating ultrasonic tomographic image data from the
ultrasonic reception data input by the ultrasonic data
input means and Doppler processing means for gener-
ating blood flow dynamic state data;

internal data transmitting means for transmitting the ultra-
sonic tomographic image data obtained by the ultra-
sonic tomographic image means and the blood flow
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dynamic state data obtained by the Doppler processing
means to the image generating unit;

the image generating unit being provided with data
receiving means for receiving data transmitted from the
internal data transmitting means and the external data
transmitting means;

storing means for storing various data received from the
data receiving means;

processing means for reading out the various data from
the storing means and performing an image correction
processing; and

image outputting means for converting the image data to
which the image correction processing is performed by
the image correction processing means into a video
signal.
14. The ultrasonic diagnostic apparatus according to
claim 2, comprising:

the external image input means for inputting the endo-
scopic optical image;

ultrasonic data input means for inputting the ultrasonic
reception data;

external input video converting means for converting
from the video signal input by the external image input
means into external video data;

external data transmitting means for transmitting the
external video data to an image generating unit;

ultrasonic tomographic image processing means for gen-
erating ultrasonic tomographic image data from the
ultrasonic reception data input by the ultrasonic data
input means and Doppler processing means for gener-
ating blood flow dynamic state data;

internal data transmitting means for transmitting the ultra-
sonic tomographic image data obtained by the ultra-
sonic tomographic image means and the blood flow
dynamic state data obtained by the Doppler processing
means to the image generating unit;

the image generating unit being provided with data
receiving means for receiving data transmitted from the
internal data transmitting means and the external data
transmitting means;

storing means for storing various data received from the
data receiving means;

processing means for reading out the various data from
the storing means and performing an image correction
processing; and

image outputting means for converting the image data to
which the image correction processing is performed by
the image correction processing means into a video
signal.
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15. An ultrasonic endoscopic diagnostic apparatus con-
figured to transmit an ultrasonic wave to the interior of a
subject, receive the reflected wave from a living body tissue,
obtain an ultrasonic tomographic image and a blood flow
dynamic state image in the interior of the subject, while
obtain an optical image in the interior of the subject, and
display the ultrasonic tomographic image, and the blood
flow dynamic state image, or the endoscopic optical image
on a monitor, the ultrasonic diagnostic apparatus compris-
ing:

first region display means for displaying the ultrasonic
tomographic image or the endoscopic optical image on
the display screen of the monitor;

second region display means for displaying the blood flow
dynamic state image of the interior of the subject on the
display screen of the monitor;

third region display means for displaying only the endo-
scopic optical image of the interior of the subject on the
display screen of the monitor;

display image identifying means for identifying the image
information displayed on the monitor by the first region
display means and the second region display means;

image switching means for switching between the blood
flow dynamic state data and the endoscopic optical
image of the interior of the subject displayed on the
monitor; and

display region identifying means for identifying the dis-
play region on the monitor on which the endoscopic
optical image of the interior of the subject is displayed.
16. The ultrasonic endoscopic diagnostic apparatus
according to the appendix 4, the ultrasonic diagnostic appa-
ratus according to claim 15, comprising display limiting
means for not displaying an image by the third region
display means if the endoscopic optical image is displayed
on the monitor by the first region display means by the
display region identifying means.
17. The ultrasonic endoscopic diagnostic apparatus
according to claim 15, comprising:

image quality adjusting means for adjusting luminance
and chroma of the image displayed on the monitor by
the first region display means; and

image quality adjustment data memory which stores
adjustment contents of the image quality adjusting
means;

wherein if displayed contents to the monitor by the first
region display means is switched to either the endo-
scopic optical image or the ultrasonic tomographic
image interlocking with the image switching means,
luminance and chroma of the display image to the
monitor by the first region display means is changed by
the image quality adjusting means.

I S T



TRBR(F) BE RS

K (BE)S US20070167754A1
RiES US11/445840
FRIRE(FFR)AE) HRMBHHKNXSHE

BRiE (TR A(F) OLYMPUS CORPORATION

LETEHIB(ERR)A(E) OLYMPUS CORPORATION

[#RI &8 A OKUNO YOSHIYUKI

HIBI YASUSHI
REAA OKUNO, YOSHIYUKI

HIBI, YASUSHI
IPCH =S A61B8/00 A61B1/04 A61B8/06
CPCH¥%(=

G09G2360/06 G09G2380/08
R 5 2003403698 2003-12-02 JP
ShEBEEEE Espacenet  USPTO
HEGE)
HEERIMEEES E—XEETEE , ATELEUSRNENE TR

J:JLT\EF“/BZ&JTJ:.@:RW;H%’%%.@'%_Eﬁ‘zi%”*
KFERGHRS , HE—
Fﬁ?ﬁuﬁ?.@tﬁbﬂ[ﬂlumzﬂ NGIEESRAIE T
?—.@é%_[:th.LT\Z'EI_JLT\HﬁF.{%Hj‘ FZXFHERE

, TR

2 LEREK. Jﬁ% B= lXiEJu_/T\EE
, AT E VRS DR
EE”"U.%%LEH"&’J%%@ LES TR

JEBHON- ]

ZXHERKEMN/HHSEG , URATHRESERERNRLHE

BHRENCANEGREAREEHS MNXBEREE,

2007-07-19

2006-06-02

8
)
7 TRANSMITTING |
1 UNIT
MUX 5)9 1)1
ULTRASONI
10 RECEIVING ||| SIGNAL
ONIT PROCESSING
UNIT
ULTRASONIC
PROBE 1)5 .
CONTROL
UNIT
14

patsnap

A61B1/0005 A61B1/04 A61B8/06 A61B8/5238 A61B8/13 A61B8/463 A61B8/12 A61B8/4405 GO9G5/14

!

i
EXTERNAL
IMAGE IFF [«ENDOSCOPIC
UNIT IMAGE DATA
13 15
l l
IMAG
» GENERATING MONITOR

OPERATION
UNIT



https://share-analytics.zhihuiya.com/view/93dccf15-0387-40ad-84bc-50fb8315d676
https://worldwide.espacenet.com/patent/search/family/034650083/publication/US2007167754A1?q=US2007167754A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220070167754%22.PGNR.&OS=DN/20070167754&RS=DN/20070167754

