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(57) ABSTRACT

A diagnostic ultrasound imaging device is connectable to an
ultrasound probe which has a piezoelectric element. The
diagnostic ultrasound imaging device includes an image gen-
eration unit, a display unit, a touch panel and a control unit.
The image generation unit generates an ultrasound image on
the basis of a reception signal obtained from received
reflected ultrasound from a subject. The display unit displays
the generated ultrasound image on a display screen. The
touch panel detects an operation on the display screen. When
the touch panel detects on the displayed ultrasound image an
end of a cursor movement operation to move a cursor, the
control unit displays near the moved cursor an operation
button to activate a predetermined function.
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DIAGNOSTIC ULTRASOUND IMAGING
DEVICE

1. FIELD OF THE INVENTION

[0001] The present invention relates to a diagnostic ultra-
sound imaging device.

2. DESCRIPTION OF THE RELATED ART

[0002] There has been known a diagnostic ultrasound
imaging apparatus which transmits ultrasound with an vltra-
sound probe abutting the surface of a subject such as a living
body, receives with the ultrasound probe reflected ultrasound
(echo) of the ultrasound reflected by the subject, and gener-
ates ultrasound images (tomograms) of the inside of the sub-
ject according to the received ultrasound.

[0003] The diagnostic ultrasound imaging apparatus is pro-
vided with a measurement function to measure the distance,
area, volume and so forth about a target part in a subject.
[0004] In the measurement function, measurements are
performed, for example, on the basis of position coordinates
of multiple points on an ultrasound image, the multiple points
being specified by an operator. For example, when the length
of a target part is measured, the start point and the end point
thereof are specified on an ultrasound image, position coor-
dinates of the specified two points are obtained, the distance
(length) between the two points are measured, and the mea-
surement result is displayed on a monitor or the like.

[0005] The position coordinates used for the measurement
are specified, for example, by displaying slide calipers (sim-
ply called “calipers”) on the ultrasound image, and with a
control panel (operation button(s)) provided in the diagnostic
ultrasound imaging apparatus, moving the calipers to the
target part on a screen and performing a setting operation at a
predetermined position. (Refer to, for example, Japanese
Patent Application Laid-Open Publication No. 2009-82365.)
There is a diagnostic ultrasound imaging apparatus in which
such position coordinates are specified, not with a control
panel but with a touch panel provided on a monitor, by mov-
ing a measurement cursor and performing a setting operation.
[0006] In this type of diagnostic ultrasound imaging appa-
ratus, which performs measurements with a touch panel, an
operation button (Set button) to perform a setting operation to
set the position of a measurement cursor after the measure-
ment cursor being moved is displayed at a fixed position on a
screen. In diagnostic ultrasound imaging, an operator does
the work holding an ultrasound probe with one hand, and
accordingly needs to perform operations on the touch panel
with the other one hand. Therefore, after moving the mea-
surement cursor to a position, the operator needs to move
his/her finger from the position of the measurement cursor to
the fixed position, where the Set button is displayed. so as to
set the position of the measurement cursor. These operations
are troublesome.

BRIEF SUMMARY OF THE INVENTION

[0007] Objects of the present invention include increasing
usability of a diagnostic ultrasound imaging device provided
with a touch panel.

[0008] In order to achieve at least one of the objects,
according to an aspect of the present invention, there is pro-
vided a diagnostic ultrasound imaging device connectable to
an ultrasound probe having a piezoelectric element, the diag-
nostic ultrasound imaging device including: an image gen-
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eration unit which generates an ultrasound image on the basis
of a reception signal obtained from received reflected ultra-
sound from a subject; a display unit which displays the gen-
erated ultrasound image on a display screen; a touch panel
which detects an operation on the display screen; and a con-
trolunit which, when the touch panel detects on the displayed
ultrasound image an end of a cursor movement operation to
move a cursor, displays near the moved cursor an operation
button to activate a predetermined function.

[0009] Preferably, the control unit displays the operation
button a predetermined first reference distance or more and a
predetermined second reference distance or less away from
the moved cursor, the second reference distance being greater
than the first reference distance.

[0010] Preferably, the control unit displays the operation
button at a position which does not overlap a movement
direction of the cursor.

[0011] Preferably, when the touch panel detects not a press
of the operation button but an end of the cursor movement
operation after the control unit displays the operation button,
the control unit moves the operation button to near the again-
moved cursor.

[0012] Preferably, the cursor movement operation is an
operation to slide the cursor to a destination while holding
down the cursor and release the cursor at the destination.
[0013] Preferably, the cursor movement operation is an
operation to press a position of a destination for the cursor and
stop pressing the position.

[0014] Preferably, the operation button is a button to set a
position of the cursor at a position of the moved cursor.
[0015] Preferably, the operation button is a button to select
an item of a measurement function.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWING

[0016] The present invention is fully understood from the
detailed description given hereinafter and the accompanying
drawings, which are given byway of illustration only and thus
are not intended to limit the present invention, wherein:
[0017] FIG. 1 shows the external appearance of a diagnos-
tic ultrasound imaging apparatus;

[0018] FIG. 2isablock diagram schematically showing the
configuration of the diagnostic ultrasound imaging appara-
tus;

[0019] FIG. 3 shows operations on an examination screen
to proceed to a measurement mode;

[0020] FIG. 4 is a flowchart of a Set button display control
process performed by a control unit shown in FIG. 2;

[0021] FIG. 5A shows a display example in an image dis-
play region on the examination screen shown when an opera-
tor presses a distance measurement button;

[0022] FIG. 5B shows an example ofa movement operation
on a start point cursor performed by the operator;

[0023] FIG. 5C shows a display example in the image dis-
play region on the examination screen shown when the opera-
tor moves the start point cursor to a desired position;

[0024] FIG. 5D shows a display example in the image dis-
play region on the examination screen shown when the opera-
tor presses a Set button displayed near the start point cursor;
[0025] FIG. SE shows a display example in the image dis-
play region on the examination screen shown when the opera-
tor performs the movement operation on an end point cursor
to move the end point cursor to a desired position; and
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[0026] FIG. 5F shows a display example in the image dis-
play region on the examination screen shown when the opera-
tor presses the Set button displayed near the end point cursor.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, a diagnostic ultrasound imaging appa-
ratus according to an embodiment of the present invention is
described with reference to the drawings. However, the scope
of the present invention is not limited to the illustrated
examples.

Configuration of Diagnostic Ultrasound Imaging
Apparatus

[0028] A diagnostic ultrasound imaging apparatus 20 of the
embodiment includes, as shown in FIG. 1, a main body 21 (a
diagnostic ultrasound imaging device) and an ultrasound
probe 22 connectable thereto. The ultrasound probe 22 trans-
mits ultrasound (transmission ultrasound) to a not-shown
subject such as a living body and receives reflected waves
(reflected ultrasound or echo) generated by the ultrasound
being reflected by the subject. The main body 21 is connected
to the ultrasound probe 22 through a cable 23 and transmits
drive signals composed of electric signals to the ultrasound
probe 22 so as to make the ultrasound probe 22 transmit the
transmission ultrasound to a subject and images the internal
state of the subject as ultrasound images on the basis of
reception signals composed of electric signals which the
ultrasound probe 22 generates according to the reflected
ultrasound received from the inside of the subject. The con-
nection between the main body 21 and the ultrasound probe
22 is not limited to the cable connection through the cable 23
and hence may be wireless connection through radio waves,
infrared rays, light or the like.

[0029] The ultrasound probe 22 includes transducers 22a
(see FIG. 2) constituted of piezoelectric elements, and these
transducers 22q are arranged in a one-dimensional array in an
orientation direction. In the embodiment, the ultrasound
probe 22 having 192 transducers 224 is used as an example.
The transducers 22a may be arranged in a two-dimensional
array. The number of transducers 22a can be appropriately
set. As the scanning mode of the ultrasound probe 22, either of
an electronic scanning mode and a mechanical scanning
mode may be adopted, and also any of a linear scanning
mode, a sector scanning mode and a convex scanning mode
may be adopted.

[0030] The main body 21 includes, for example, as shown
in FIG. 2, an operation input unit 201, a transmission unit 202,
a reception unit 203, an image generation unit 204, an image
memory unit 205, a DSC (Digital Scan Converter) 206, a
display unit 207, a control unit 208 and a storage unit 209.

[0031] The operation input unit 201 includes an operation
panel 201a and a touch panel 2015. The operation panel 201a
includes: for example, various switches and buttons, a track-
ball, a mouse and a keyboard to input commands to start
diagnosis (diagnostic ultrasound imaging), to input data such
as personal information about subjects, to perform freeze
operations and so forth, and outputs operation signals to the
control unit 208. The touch panel 2015 is integrated with a
display of the display unit 207, and detects operations per-
formed with a finger or the like on a display screen of the
display unit 207 and outputs coordinate information about the
operated positions to the control unit 208.
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[0032] The transmission unit 202 is a circuit to supply the
drive signals, which are composed of electric signals, to the
ultrasound probe 22 through the cable 23 under the control of
the control unit 208 so as to make the ultrasound probe 22
generate the transmission ultrasound. The transmission unit
202 includes, for example, a clock generation circuit, a delay
circuit and a pulse generation circuit. The clock generation
circuit is a circuit to generate clock signals which determine
transmission timings of the drive signals and the transmission
frequency thereof. The delay circuitis a circuit to individually
set delay times with respect to respective paths for the trans-
ducers 22a, the delay times by which the transmission timings
of the drive signals are delayed, and to delay transmission of
the drive signals by the set delay times so as to focus trans-
mission beams composed of the transmission ultrasound. The
pulse generation circuit is a circuit to generate pulse signals as
the drive signals at predetermined intervals.

[0033] Thus-configured transmission unit 202 successively
changes, under the control of the control unit 208, the trans-
ducers 22a each time ultrasound is transmitted/received so as
to supply the drive signals to a predetermined number of
transducers 22a, and supplies the drive signals to the trans-
ducers 22a selected to output the transmission ultrasound to a
subject, whereby a scan is performed.

[0034] The reception unit 203 is a circuit to receive the
reception signals, which are composed of electric signals,
from the ultrasound probe 22 through the cable 23 under the
control of the control unit 208. The reception unit 203
includes, for example, an amplifier, an A/D converter circuit
and a phasing addition circuit. The amplifier is a circuit to
amplify the reception signals at a predetermined amplifica-
tion factor(s) present with respect to the respective paths for
the transducers 22a. The A/D converter circuit is a circuit to
perform analog-to-digital (A/D) conversion on the amplified
reception signals. The phasing addition circuit is a circuit to
give the delay times, which are individually set with respect to
the respective paths for the transducers 22a, to the A/D con-
version-performed reception signals so as to phase the signals
and add up these signals (phasing addition), thereby generat-
ing sound ray data.

[0035] The image generation unit 204 performs envelope
detection, logarithmic amplification or the like on the sound
ray data received from the reception unit 203 and performs
gain control or the like so as to perform brightness conver-
sion, thereby generating B-mode images. That is, the B-mode
images express strengths of the reception signals by bright-
ness. The B-mode images generated by the image generation
unit 204 are sent to the image memory unit 205. The image
generation unit 204 may be capable of generating M-mode
images, Doppler images and the like besides the B-mode
images.

[0036] Theimage memory unit 205 is constituted of a semi-
conductor memory such as a DRAM (Dynamic Random
Access Memory) and stores therein the B-mode images
frame-by-frame, the B-mode images being output from the
image generation unit 204. The frame-by-frame B-mode
images are referred to as ultrasound images or frame images.
The image memory unit 205 is constituted of a mass memory
to hold image data of ultrasound images of about 10 seconds.
For example, the image memory unit 205 holds ultrasound
images of the most recent 10 seconds by FIFO (First-In First-
Out). The ultrasound images are output from the image
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memory unit 205 to the DSC 206 frame-by-frame at prede-
termined time intervals under the control of the control unit
208.

[0037] In the embodiment, the B-mode images are gener-
ated as ultrasound images. Alternatively, the M-mode images,
the Doppler images or the like may be generated as ultrasound
images.

[0038] The DSC 206 converts the ultrasound images
received from the image memory unit 205 into image signals
in accordance with a television signal scanning mode and
outputs the image signals to the display unit 207.

[0039] As the display unit 207, a display device such as an
LCD (Liquid Crystal Display), a CRT (Cathode-Ray Tube)
display, an organic EL (Electronic Luminescence) display, an
inorganic EL display or a plasma display can be used. The
display unit 207 displays ultrasound images on the display
screen in response to the image signals output from the DSC
206.

[0040] The control unit 208 includes, for example, a CPU
(Central Processing Unit), a ROM (Read Only Memory) and
aRAM (Random Access Memory), and reads various process
programs including a system program stored in the ROM,
opens the read programs in the RAM and performs central-
ized control of actions of the components of the diagnostic
ultrasound imaging apparatus 20 in accordance with the
opened programs.

[0041] The ROM is constituted of, for example, a nonvola-
tile memory such as a semiconductor memory and stores
therein, for example, the system program for the diagnostic
ultrasound imaging apparatus 20, the various process pro-
grams executable on the system program and various data.
These programs are stored in a program code readable by a
computer, and the CPU acts in accordance with the program
code.

[0042] The RAM forms a work area where the various
programs to be executed by the CPU and data relevant to the
programs are temporarily stored.

[0043] The storage unit 209 is constituted of, for example,
an HDD (Hard Disk Drive) or a nonvolatile semiconductor
memory. The storage unit 209 stores therein, for example,
various types of setting information of the diagnostic ultra-
sound imaging apparatus 20 and ultrasound images for which
commands to save are made.

[Action in Measurement Mode]

[0044] The diagnostic ultrasound imaging apparatus 20 is
provided with a measurement mode to perform various mea-
surements about a target part in a subject (for example, a
structure or a lesion part in a living body) on the basis of
generated ultrasound images. In the measurement mode, for
example, the following can be measured; the distance
between two points, the trace length of a traced shape, the
diameter, circumference and area of a circle or an ellipse,
angle, time and volume.

[0045] For example, as shown in FIG. 3, when a measure-
ment button 271a is pressed in a state in which an examination
screen 271 to display captured ultrasound images is displayed
on the display unit 207, the measurement mode starts and a
measurement menu M1 (a button to select an item of a mea-
surement function) is displayed on the examination screen
271. When a desired item button of the measurement menu
M1 is pressed (selected) in a state in which an ultrasound
image of a measurement target is displayed in an image
display region 2715, a measurement cursor is displayed on
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the ultrasound image and a measurement corresponding to
the selected item is performed in response to user operations
on the measurement cursor and so forth. The measurement
cursor is a mark to indicate the current position of a point, an
axis or the like necessary for a measurement, and examples
thereof include a start point cursor C1 and an end point cursor
C2 described below as well as the calipers in the conventional
art.

[0046] The ultrasound image of a measurement target can
be displayed, for example, by pressing the freeze button on
the operation panel 201¢ when a target part which is the
measurement target is shown in an ultrasound image which is
obtained by pressing the ultrasound probe 22 against a sub-
ject.

[0047] Inthe measurement mode, a measurement is mainly
performed on the basis of position coordinates on an ultra-
sound image, the position coordinates being specified by an
operator. The position coordinates used for a measurement
are specified, in the case where the touch panel 201 is used, by
an operator performing a movement operation on the mea-
surement cursor displayed on an ultrasound image of a mea-
surement target to move the measurement cursor to a desired
position and performing a setting operation, such as pressing
a Set button, to set the position of the measurement cursor at
the position of the moved measurement cursor . However, in
the case where the Set button is displayed at a fixed position
on the screen as with the conventional art, when the operator
performs the above-described operations with one hand, the
operator needs, after moving the measurement cursor to the
desired position, to move his/her finger from the position of
the measurement cursor to the fixed position (outside the
image display region), where the Set button is displayed, so as
to set the position of the measurement cursor thereat. These
operations are troublesome.

[0048] Hence, in the embodiment, the control unit 208 per-
forms a Set button display control process after displaying the
measurement cursor on an ultrasound image displayed in the
image display region 2715, thereby, when the touch panel
2015 detects the end of the movement operation on the mea-
surement cursor, displaying the Set button near the moved
measurement cursor. Consequently, the setting operation to
set the position coordinates can be performed without moving
a finger almost at all.

[0049] Hereinafter, the Set button display control process
performed by the control unit 208 is described with reference
to FIG. 4.

[0050] First, the control unit 208 waits until the touch panel
2015 detects an end of the movement operation on the mea-
surement cursor displayed on an ultrasound image on the
examination screen 271 (Step S1). Examples of the method
for the movement operation on the measurement cursor
include: (1) a method of pressing the measurement cursor
with a finger or the like, sliding the measurement cursor to a
destination while holding down the measurement cursor with
the finger, and releasing the finger from the measurement
cursor (i.e., releasing the measurement cursor) at the destina-
tion (i.e., “drag”, see FIG. 5B); and (2) a method of directly
pressing the position of a destination for the measurement
cursor with a finger or the like, and releasing the finger from
the position (i.e., stopping pressing the position) of the des-
tination (i.e., “click”). In the above two methods, the timing
when the finger is released is detected as the end of the
movement operation. Alternatively, the timing when a prede-
termined time elapses (without finger release) from the time
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that the operation to press and slide the measurement cursor
stops or the timing when a predetermined time elapses (with-
out finger release) from the time that the position other than
the measurement cursor is pressed may be detected as the end
of the movement operation.

[0051] When determining that the touch panel 2015 detects
an end of the movement operation on the measurement cursor
(Step S1; YES), the control unit 208 displays the Set button
near the moved measurement cursor (Step S2).

[0052] The “near the measurement cursor” is, for example,
a position within a predetermined reference distance (second
reference distance) from the center of the displayed measure-
ment cursor. In order to prevent false detection, this position
is preferably in an area where a finger does not overlap the Set
button when a finger which is normal in size (thickness) is
placed on the center of the measurement cursor, namely, this
position is preferably a predetermined reference distance
(first reference distance) or more away from the center of the
measurement cursor. Note that “the first reference
distance<the second reference distance”. That is, the Set but-
ton is preferably displayed the first reference distance or more
and the second reference distance or less away from the
measurement cursor. Further, the Set button is preferably
displayed at a position which does not overlap a movement
direction of the measurement cursor in consideration of read-
justment of the position of the measurement cursor.

[0053] Next, the control unit 208 determines whether ornot
the touch panel 2015 detects a press of the Set button (Step
S3).

[0054] When determining that the touch panel 2015 does
not detect a press of the Set button (Step S3; NO), the control
unit 208 determines whether or not the touch panel 2015
detects an end of the movement operation on the measure-
ment cursor (Step S4). When determining that the touch panel
2015 detects an end of the movement operation on the mea-
surement cursor (Step S4; YES), the control unit 208 returns
to Step S2 so as to display the Set button near the again-moved
measurement cursor. Thatis, when the measurement cursor is
moved after the Set button is displayed, the Set button is
moved in response to the movement of the measurement
cursor.

[0055] On the other hand, when determining that the touch
panel 2015 does not detect an end of the movement operation
on the measurement cursor (Step S4; NO), the control unit
208 returns to Step S3.

[0056] When determining that the touch panel 2015 detects
a press of the Set button (Step S3; YES), the control unit 208
sets the position of the measurement cursor, obtains position
coordinates thereof and changes the color of the measurement
cursor to a set color which indicates that the position of the
measurement cursor is set (Step S5), and then ends the Set
button display control process.

[0057] Here, display examples of the user interface the
display of which is controlled by the above-described Set
button display control process are described with reference to
FIGS. 5A to 5F. Hereinafter, display examples of the user
interface in measuring the distance between two points are
described. In FIGS. 5A to 5F, with respect to each of the start
point cursor C1 and the end point cursor C2, gray is an active
color which indicates that the cursor is active, and black is the
set color which indicates that the position of the cursor is set.

[0058] When an operator presses a distance measurement
button 271¢ of the measurement menu M1, as shown in FIG.
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5A, the start point cursor C1 is displayed on an ultrasound
image displayed in the image display region 2715 of the
examination screen 271.

[0059] When, as shown in FIG. 5B, the operator performs
the movement operation on the start point cursor C1 to move
the start point cursor C1 to a desired position, as shown in
FIG. 5C, the Setbutton is displayed near the moved start point
cursor C1.

[0060] When the operator performs the movement opera-
tion on the start point cursor C1 again without pressing the Set
button, the Set button is moved to near the again-moved start
point cursor C1.

[0061] When the operator presses the Set button, as shown
in FIG. 5D, the position of the start point cursor C1 is set (the
color of the start point cursor C1 is changed to the set color),
and the end point cursor C2 is displayed near the start point
cursor C1.

[0062] When the operator performs the movement opera-
tion on the end point cursor C2 to move the end point cursor
C2 to a desired position, as shown in FIG. 5E, the Set button
is displayed near the moved end point cursor C2.

[0063] When the operator performs the movement opera-
tion on the end point cursor C2 again without pressing the Set
button, the Set button is moved to near the again-moved end
point cursor C2.

[0064] When the operator presses the Set button, as shown
in FIG. 5F, the position of the end point cursor C2 is set (the
color of the end point cursor C2 is changed to the set color).
[0065] The control unit 208 measures the distance between
the start point cursor C1 and the end point cursor C2 on the
basis of the set position coordinates of the start point cursor
C1 and the set position coordinates of the end point cursor C2
and displays the measurement result on the examination
screen 271.

[0066] As described above, according to the diagnostic
ultrasound imaging apparatus 20, when the touch panel 2015
detects an end of the movement operation on the measure-
ment cursor on an ultrasound image displayed on the display
screen of the display unit 207, the control unit 208 displays
near the moved measurement cursor the Set button to set the
position of the measurement cursor at the position of the
moved measurement cursor.

[0067] Consequently, the movement amount of a finger to
perform the setting operation to set the position of the mea-
surement cursor, the setting operation being often performed,
can be substantially reduced, and hence while doing diagnos-
tic ultrasound imaging holding a probe with one hand, an
operator can easily operate the measurement cursor with the
other one hand. Therefore, usability of the diagnostic ultra-
sound imaging apparatus 20, which is provided with the touch
panel 2015, in measurements can be increased.

[0068] Further, the Set button is displayed the predeter-
mined first reference distance or more and the predetermined
second reference distance or less away from the measurement
cursor so that, for example, when a finger is placed on the
moved measurement cursor, the finger does not overlap the
Set button. Consequently, false detection can be prevented
while the usability can be increased.

[0069] Further, the Set button is displayed at a position
which does not overlap the movement direction of the mea-
surement cursor. Consequently, it can be prevented from hap-
pening that the Set button becomes an obstacle to adjustment
of the position of the once-moved measurement cursor.
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[0070] Further, when the touch panel 2015 detects not a
press of the Set button but an end of the movement operation
on the measurement cursor after the control unit 208 displays
the Set button, the control unit 208 moves the Set button to
near the again-moved measurement cursor. Consequently,
even when the position of the measurement cursor is adjusted,
the setting operation to set the position of the measurement
cursor can be easily performed.

[0071] The above-described embodiment of the present
invention is an example of the diagnostic ultrasound imaging
apparatus (and the diagnostic ultrasound imaging device) of
the present invention, and hence the present invention is not
limited thereto.

[0072] For example, in the embodiment, as an example of
the user interface to which the Set button display control
process is applied, the user interface displayed in measuring
the distance between two points is described. However, this is
nota limitation but an example. Hence, the Set button display
control process performed by the present invention is appli-
cable to other measurements. Further, the present invention is
not limited to the measurement mode and hence is applicable
to any mode or the like in which positions are specified with
a cursor(s) on a touch panel.

[0073] Further, in the embodiment, the Set button is dis-
played and its function is described. However, the operation
button displayed near the cursor is not limited to the Set
button.

[0074] For example, the measurement menu M1 may be
displayed near the cursor. In the above descriptions with
reference to FIG. 3, the measurement menu M1 is displayed
when the measurement button 2714 is pressed. Alternatively,
the control unit 208 may immediately display the measure-
ment cursor when the measurement button 271a is pressed,
and display the measurement menu M1 near the cursor when
the touch panel 2016 detects that an operator moves the
cursor. In this case, when one of the item buttons for items of
the measurement function, for example, the distance mea-
surement button 271c, of the measurement menu M1 dis-
played near the cursor is pressed, the distance measurement
mode starts.

[0075] This action simplifies the operation procedure for
measurements and further increases the usability.

[0076] The present invention is not limited to these
examples and hence intended to display, when the cursor is
displayed, any operation button to activate a function which
should be activated next.

[0077] Further, in the embodiment, a ROM, a hard disk, a
semiconductor nonvolatile memory or the like is used as a
computer readable storage medium to store the programs of
the present invention. However, this is not a limitation, and
hence a portable storage medium such as a CD-ROM is also
usable as the computer readable storage medium. Further,
carrier waves are usable as a medium to provide data of the
programs of the present invention via a communication line.
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[0078] Besides, the detailed configurations and actions of
the functional units of the diagnostic ultrasound imaging
apparatus can also be appropriately modified.

[0079] This application is based upon and claims the ben-
efit of priority under 35 U.S.C. 119 to Japanese Patent Appli-
cation No. 2014-080056 filed Apr. 9, 2014, the entire disclo-
sure of which, including the specification, claims, drawings
and abstract, is incorporated herein by reference in its
entirety.

What is claimed is:

1. A diagnostic ultrasound imaging device connectable to
an ultrasound probe having a piezoelectric element, the diag-
nostic ultrasound imaging device comprising:

an image generation unit which generates an ultrasound

image on the basis of a reception signal obtained from
received reflected ultrasound from a subject;

a display unit which displays the generated ultrasound

image on a display screen;

a touch panel which detects an operation on the display

screen; and

a control unit which, when the touch panel detects on the

displayed ultrasound image an end of a cursor move-
ment operation to move a cursor, displays near the
moved cursor an operation button to activate a predeter-
mined function.

2. The diagnostic ultrasound imaging device according to
claim 1, wherein the control unit displays the operation button
a predetermined first reference distance or more and a prede-
termined second reference distance or less away from the
moved cursor, the second reference distance being greater
than the first reference distance.

3. The diagnostic ultrasound imaging device according to
claim 1, wherein the control unit displays the operation button
at a position which does not overlap a movement direction of
the cursor.

4. The diagnostic ultrasound imaging device according to
claim 1, wherein when the touch panel detects not a press of
the operation button but an end of the cursor movement opera-
tion after the control unit displays the operation button, the
control unit moves the operation button to near the again-
moved cursor.

5. The diagnostic ultrasound imaging device according to
claim 1, wherein the cursor movement operation is an opera-
tion to slide the cursor to a destination while holding down the
cursor and release the cursor at the destination.

6. The diagnostic ultrasound imaging device according to
claim 1, wherein the cursor movement operation is an opera-
tion to press a position of a destination for the cursor and stop
pressing the position.

7. The diagnostic ultrasound imaging device according to
claim 1, wherein the operation button is a button to set a
position of the cursor at a position of the moved cursor.

8. The diagnostic ultrasound imaging device according to
claim 1, wherein the operation button is a button to select an
item of a measurement function.
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