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(57) ABSTRACT

Disclosed is an ultrasound diagnostic imaging apparatus
which displays an ultrasound image on a display screen of a
display unit based on ultrasound image data. The ultrasound
diagnostic imaging apparatus includes a touch panel and a
control unit. The control unit is able to execute a vertical
display mode to display two ultrasound images aligned ver-
tically on the display screen and a horizontal display mode to
display two ultrasound images aligned horizontally on the
display screen. In each display mode, the control unit sets
operation reception regions aligned vertically or horizontally
on the touch panel. When the control unit detects an operation
of touching one ofthe operation reception regions, the control
unit sets an ultrasound image displayed in the touched side to
a selected state.
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ULTRASOUND DIAGNOSTIC IMAGING

APPARATUS
BACKGROUND
[0001] 1. Field of the Invention
[0002] The present invention relates to an ultrasound diag-

nostic imaging apparatus.

[0003] 2. Description of Related Art

[0004] Conventionally, there is known an ultrasound diag-
nostic imaging apparatus which is able to execute two modes
where the modes are a single display mode in which one
ultrasound image is displayed in an ultrasound image display
region on a display screen of a display unit and a dual screen
display mode in which the ultrasound image display region is
divided in half vertically or horizontally, and two ultrasound
images are displayed, one in each display region (for
example, the above is described in Japanese Patent Applica-
tion Laid-Open Publication No. 2001-276062).

[0005] When image adjustment, measurement, etc. are per-
formed on the ultrasound image displayed in each display
region in the dual screen display mode, it is useful to be able
to perform the above operation for each display region.
Therefore, it is necessary to switch by the user operation the
display region (active) on which the image adjustment, mea-
surement, etc. is performed.

[0006] Such various operation of conventional ultrasound
diagnostic imaging apparatuses is performed by physically
operating a user interface such as keys, trackball, rotary
encoder and the like provided on an operation table (for
example, Japanese Patent No. 4429635).

[0007] When the switch between the single display mode
and the dual screen display mode or the image adjustment,
measurement, etc. of the ultrasound image displayed in each
display region of the dual screen display mode is performed
using the physically operated user interface as shown in Japa-
nese Patent No. 4429635, at least three keys are necessary to
switch between the modes and to switch between the display
regions in the dual screen display mode. However, the fol-
lowing problems occur when the ultrasound diagnostic imag-
ing apparatus which is able to execute the dual screen display
mode where the display region is divided between an upper
display region and a lower display region, and the dual screen
display mode where the display region is divided between a
left display region and a right display region is configured to
be operated by only three keys (for example, mode switching
key: one, display region switching key: two). For example,
when the active display region is switched in the dual screen
display mode where the display region is divided between the
upper display region and the lower display region, the keys
positioned aligned in a left and right layout need to be oper-
ated, and operation cannot be done intuitively. In order to
execute intuitive operation in such case, it is necessary to add
the display region switching key for switching between upper
and lower regions and many keys become necessary. As a
result, space for positioning these keys are necessary on the
operation table, and the size of the apparatus increases.

SUMMARY

[0008] The present invention has been made in consider-
ation of the above problems, and it is one of main objects to
provide an ultrasound diagnostic imaging apparatus where it
is possible to operate the apparatus intuitively while achiev-
ing less consumption of space.
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[0009] In order to achieve at least one of the above-de-
scribed objects, according to an aspect of the present inven-
tion, there is provided an ultrasound diagnostic imaging appa-
ratus which outputs a transmitting ultrasound to a test subject,
obtains a receiving signal by receiving a reflecting ultrasound
from the test subject, generates ultrasound image data based
on the obtained receiving signal, and displays an ultrasound
image on a display screen of a display unit based on the
ultrasound image data, the ultrasound diagnostic imaging
apparatus including:

[0010] a touch panel provided overlapped on the display
screen of the display unit;

[0011] a control unit which is able to execute a vertical
display mode to display two ultrasound images aligned ver-
tically on the display screen of the display unit and a horizon-
tal display mode to display two ultrasound images aligned
horizontally on the display screen of the display unit,

[0012] wherein in the vertical display mode, the control
unit sets an upper side operation reception region and a lower
side operation reception region aligned vertically on the touch
panel, and when the control unit detects an operation of
touching the upper side operation reception region, the con-
trol unit sets an ultrasound image displayed on an upper side
to a selected state and when the control unit detects an opera-
tion of touching the lower side operation reception region, the
control unit sets an ultrasound image displayed on a lower
side to the selected state; and

[0013] in the horizontal display mode, the control unit sets
a left side operation reception region and a right side opera-
tion reception region aligned horizontally on the touch panel,
and when the control unit detects an operation of touching the
left side operation reception region, the control unit sets the
ultrasound image displayed on a left side to the selected state,
and when the control unit detects an operation of touching the
right side operation reception region, the control unit sets the
ultrasound image displayed on a right side to the selected
state.

[0014] Preferably, in the ultrasound diagnostic imaging
apparatus,
[0015] the control unit is able to execute a single display

mode to display one ultrasound image on the display screen of
the display unit;

[0016] in the single display mode, the control unit displays
a dual screen display mode advancing button in a predeter-
mined region on the display screen of the display unit;
[0017] the control unit sets a dual screen display mode
advancing button reception region on the touch panel corre-
sponding to the display of the dual screen display mode
advancing button;

[0018] when the control unit detects operation of touching
the dual screen display mode advancing button reception
region, the control unit advances the display mode from the
single display mode to the vertical display mode or the hori-
zontal display mode;

[0019] when the control unit advances the display mode to
the vertical display mode, the control unit sets the upper side
operation reception region and the lower side operation
reception region in a region where the dual screen display
mode advancing button reception region is set in the single
display mode; and

[0020] when the control unit advances the display mode to
the horizontal display mode, the control unit sets the left side
operation reception region and the right side operation recep-
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tion region in a region where the dual screen display mode
advancing button reception region is set in the single display
mode.

[0021] Preferably, in the ultrasound diagnostic imaging
apparatus,
[0022] in the vertical display mode and the horizontal dis-

play mode, the control unit further sets a single display mode
advancing button reception region in a region where the dual
screen display mode advancing button reception region is set
in the single display mode;

[0023] in the vertical display mode and the horizontal dis-
play mode, when the control unit detects operation of touch-
ing the single display mode advancing button reception
region, the control unit advances the display mode from the
vertical display mode or the horizontal display mode to the
single display mode.

[0024] Preferably, in the ultrasound diagnostic imaging
apparatus,
[0025] inthe vertical display mode, the control unit sets the

upper side operation reception region and the lower side
operation reception region corresponded to each display of
two ultrasound images displayed aligned vertically; and
[0026] in the horizontal display mode, the control unit sets
the left side operation reception region and the right side
reception region corresponded to each display of two ultra-
sound images displayed aligned horizontally.

[0027] Preferably, in the ultrasound diagnostic imaging
apparatus,
[0028] the control unit is able to execute a quadruple screen

display mode to display four ultrasound images aligned in a
matrix shape on the display screen of the display unit;
[0029] in the quadruple screen display mode, the control
unit sets a first operation reception region, a second operation
reception region, a third operation reception region, and a
fourth operation reception region on the touch panel, the
operation reception regions aligned in a matrix shape;
[0030] when the control unit detects operation of touching
the first operation reception region, the control unit sets a first
ultrasound image among the four ultrasound images to a
selected state;

[0031] when the control unit detects operation of touching
the second operation reception region, the control unit sets a
second ultrasound image among the four ultrasound images
to the selected state;

[0032] when the control unit detects operation of touching
the third operation reception region, the control unit sets a
third ultrasound image among the four ultrasound images to
the selected state; and

[0033] when the control unit detects operation of touching
the fourth operation reception region, the control unit sets a
fourth ultrasound image among the four ultrasound images to
the selected state.

BRIEF DESCRIPTION OF THE DRAWINGS

[0034] The present invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings, and thus are not intended to
define the limits of the present invention, and wherein;
[0035] FIG. 1 is a diagram showing a configuration of an
exterior appearance of an ultrasound diagnostic imaging
apparatus;

[0036] FIG. 2 is a block diagram showing a functional
configuration of the ultrasound diagnostic imaging appara-
tus;
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[0037] FIG. 3 is a flowchart describing the image file gen-
erating processing;

[0038] FIG. 4 is a flowchart describing the plural screen
control processing;

[0039] FIG. 5 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0040] FIG. 6 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0041] FIG. 7 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0042] FIG. 8 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0043] FIG. 9 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0044] FIG. 10 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0045] FIG. 11 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0046] FIG. 12 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0047] FIG. 13 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0048] FIG. 14 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0049] FIG. 15 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0050] FIG. 16 is a diagram describing an example of an,
ultrasound image diagnostic screer;

[0051] FIG. 17 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0052] FIG. 18 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0053] FIG. 19 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0054] FIG. 20 is a diagram describing an area tracing
function;
[0055] FIG. 21 is a diagram describing an example of an

ultrasound image diagnostic screer;

[0056] FIG. 22 is a diagram describing an example of a
review screen;
[0057] FIG. 23 is a diagram describing an example of an

ultrasound image diagnostic screer;

[0058] FIG. 24 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0059] FIG. 25 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0060] FIG. 26 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0061] FIG. 27 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0062] FIG. 28 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0063] FIG. 29 is a diagram describing an example of an
ultrasound image diagnostic screer;

[0064] FIG. 30 is a diagram describing an example of an
ultrasound image diagnostic screen; and

[0065] FIG. 31 is a diagram describing an example of an
ultrasound image diagnostic scree.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

[0066] Below, an embodiment of an ultrasound diagnostic
imaging apparatus of the present invention is described with
reference to the drawings. However, the present invention is
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not limited to the illustrated examples. In the description
below, the elements with the same function and the same
configuration are provided with the same reference numerals
and the description is omitted.

First Embodiment

[0067] As shown in FIG. 1 and FIG. 2, the ultrasound
diagnostic imaging apparatus 1 of the first embodiment
includes an ultrasound diagnostic imaging apparatus main
body 1a and an ultrasound probe 15. The ultrasound probe 15
transmits ultrasound (transmitting ultrasound) to a test sub-
ject such as a live body which is not shown, and receives a
reflecting sound (reflecting ultrasound: echo) of the ultra-
soundreflecting on the test subject. The ultrasound diagnostic
imaging apparatus main body 1a is connected to the ultra-
sound probe 15 through a cable 1¢. The ultrasound diagnostic
imaging apparatus main body 1la transmits a driving signal
which is an electric signal to the ultrasound probe 15 so that
the ultrasound probe 15 transmits the transmitting ultrasound
to the test subject. Then, the ultrasound diagnostic imaging
apparatus main body la images an inner state of the test
subject as an ultrasound image based on a receiving signal
which is an electrical signal generated by the ultrasound
probe 15 according to the reflecting ultrasound from the test
subject received by the ultrasound probe 15.

[0068] The ultrasound probe 15 is provided with an oscil-
lator including piezoelectric elements, and for example, a
plurality of oscillators are arranged in a one-dimensional
array in an orientation direction. For example, the present
embodiment uses the ultrasound probe 15 including 192
oscillators. The oscillators may be arranged in a two-dimen-
sional array. The number of oscillators can be set freely. In the
present embodiment, a linear scanning type electronic scan-
ning probe is employed as the ultrasound probe 15. However,
either an electronic scanning type or a mechanical scanning
type can be employed and any type among linear scanning
type, sector scanning type or convex scanning type can be
employed.

[0069] For example, as shown in FIG. 2, the ultrasound
diagnostic imaging apparatus main body la includes, an
operation input unit 101, a transmission unit 102, a reception
unit 103, an image generation unit 104, an image processing
unit 105, a Digital Scan Converter (DSC) 106, an operation
display unit 107, a control unit 108, and a storage unit 109.
[0070] For example, the operation input unit 101 includes
various switches, buttons, a trackball, a mouse, a keyboard,
etc. to input a command to instruct start of diagnosis, data of
personal information of the test subject and the like, and
outputs operation signals to the control unit 108.

[0071] Thetransmission unit 102 is a circuit which supplies
the driving signal which is the electric signal to the ultrasound
probe 15 through the cable 1¢ so that the ultrasound probe 15
generates the transmitting ultrasound according to control by
the control unit 108. For example, the transmission unit 102
includes a clock generating circuit, a delaying circuit, and a
pulse generating circuit. The clock generating circuit is a
circuit which generates a clock signal to determine the trans-
mitting timing of the driving signal and the transmitting fre-
quency. The delaying circuit is a circuit which sets the delay-
ing time of transmitting the driving signal for each individual
path corresponding to each oscillator and delays the transmit-
ting of the driving signal in the amount of the set delaying
time to focus the transmitting beam including the transmitting
ultrasound. The pulse generating circuit is a circuit for gen-
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erating the pulse signal as the driving signal at a predeter-
mined cycle. For example, the transmission unit 102 config-
ured as described above drives some of the consecutive
oscillators (for example, 64 oscillators) among the plurality
of oscillators (for example, 192 oscillators) arranged in the
ultrasound probe 15 to generate the transmitting ultrasound.
Each time the transmitting ultrasound is generated, the trans-
mission unit 102 shifts the oscillators which are driven in the
orientation direction to perform scanning.

[0072] Thereceptionunit 103 is acircuit which receives the
receiving signal which is the electric signal from the ultra-
sound probe 15 through the cable 1¢ according to control by
the control unit 108. For example, the reception unit 103
includes an amplifier, an A/D converting circuit, and a phase
adding circuit. The amplifier is a circuit for amplifying the
receiving signal at a preset amplifying factor for each indi-
vidual path corresponding to each oscillator. The A/D con-
verting circuit is a circuit for A/D conversion of the amplified
receiving signal. The phase adding circuit is a circuit which
provides delaying time for each individual path correspond-
ing to each oscillator on the received signal on which A/D
conversion is performed to adjust the time phase, and adds the
above (phase addition) to generate sound ray data.

[0073] The image generation unit 104 performs envelope
detecting processing and logarithm amplification on the
sound ray data from the reception unit 103, and adjusts the
dynamic range and the gain to convert the luminance. With
this, the image generation unit 104 generates the B-mode
image data. In other words, the B-mode image data shows the
intensity of the receiving signal by luminance. Other than the
B-mode image data, the image generation unit 104 is able to
generate A-mode image data, M-mode image data and image
data of the Doppler method.

[0074] The image processing unit 105 is provided with an
image memory unit 105¢ including a semiconductor memory
such as a DRAM (Dynamic Random Access Memory). The
image processing unit 105 stores the B-mode image data
output from the image generation unit 104 in the unit of
frames in the image memory unit 105a. The image data in the
unit of frames may be called ultrasound image data or frame
image data. The frame image data stored in the image
memory unit 105a is transmitted to the DSC 106 according to
control by the control unit 108.

[0075] The DSC 106 converts the frame image data
received from the image processing unit 105 to an image
signal according to the scanning method of a television signal
and outputs the signal to the operation display unit 107.
[0076] The operation display unit 107 includes a display
unit 107a and a touch panel 1075.

[0077] The display unit 107a can be a display apparatus
such as an LCD (Liquid Crystal Display), a CRT (Cathode-
Ray Tube) display, an organic EL (Electronic Luminescence)
display, an inorganic EL display, a plasma display, and the
like. The display unit 107« displays an image on the display
screen according to the image signal output from the DSC
106.

[0078] The touch panel 1075 is a touch panel of a pressure
sensitive type (resistive film sensitive type) positioning trans-
parent electrodes in a grid like shape on the display screen of
the display unit 107a. The touch panel 1075 detects the volt-
age value of the X-Y coordinate of the pressure point pressed
with the finger on the screen, and outputs the detected posi-
tion signal as the operation signal to the control unit 108. The
touch panel is not limited to a pressure sensitive type, and the
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touch panel can be suitably selected from various types such
as a capacitance type to be used in the apparatus.

[0079] For example, the control unit 108 includes a CPU
(Central Processing Unit), a ROM (Read Only Memory), and
a RAM (Random Access Memory). The control unit 108
reads various processing programs such as a system program
stored in the ROM to be expanded in the RAM and centrally
controls the operation of the units of the ultrasound diagnostic
imaging apparatus 1 according to the expanded program.

[0080] The ROM includes a nonvolatile memory such as a
semiconductor, and executes a system program correspond-
ing to the ultrasound diagnostic imaging apparatus 1 and
various processing programs which can be executed on the
system program to perform processing such as later described
image file generating processing, plural image control pro-
cessing and the like. The ROM also stores various pieces of
data such as a gamma table and the like. These programs are
stored in a format of a program code readable by the com-
puter, and the CPU sequentially executes the operation
according to the program code.

[0081] The RAM forms a work area which temporarily
stores the various programs executed by the CPU and the data
regarding the program.

[0082] For example, the storage unit 109 is composed of a
large capacity storage medium such as an HDD (Hard Disk
Drive) and stores data such as ultrasound image data gener-
ated by the image processing unit 105.

[0083] Next, the image file generating processing executed
by the control unit 108 of the ultrasound diagnostic imaging
apparatus 1 configured as described above is described with
reference to FIG. 3.

[0084] First, when the personal information of the patient is
input on the operation input unit 101 (step S101), the control
unit 108 starts the scanning operation (step S102). In other
words, the control unit 108 transmits and receives the ultra-
sound with the transmission unit 102 and the reception unit
103 and generates the ultrasound image data with the image
generation unit 104 and the image processing unit 105. Then,
the control unit 108 stores the generated ultrasound image
data frame by frame in the image memory unit 105a. Here,
setting of the ultrasound diagnostic modes such as a B-mode,
a color Doppler mode, a pulse Doppler mode, an M-mode,
etc.can be set. In the present embodiment, setting of a display
format in a later described dual display mode can be set. In the
present embodiment, the dual display mode includes a dual
screen display mode and a quadruple screen display mode.
The dual screen display mode includes a horizontal display
mode which displays two ultrasound images aligned horizon-
tally, and a vertical display mode which displays two ultra-
sound images aligned vertically. The quadruple screen dis-
play mode is a display mode which displays four ultrasound
images aligned in a matrix of 2x2. Then, based on the ultra-
sound image data stored in the image memory unit 1054, for
example, the control unit 108 displays on the display screen
of the display unit 107a an ultrasound diagnostic screen D in
which an ultrasound image UD is displayed in an ultrasound
image display region U1 as shown in FIG. 5. The control unit
108 repeats the above operation parallel in later processing.

[0085] Next, the control unit 108 performs the plural screen
control processing (step S103). In the plural screen control
processing, the mode is switched between the single display
mode and the dual display mode, and the display region
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which is active in the dual display mode is switched. Here, the
plural screen control processing is described with reference to
FIG. 4.

[0086] First, the control unit 108 judges whether the present
display mode is the single display mode which displays one
ultrasound image on the display screen (step S201). When the
control unit 108 judges that the present display mode is the
single display mode (step S201: Y), the control unit 108
judges whether there is operation to advance to the dual
display mode (step S202). As described below, the control
unit 108 judges whether there is operation to advance to the
dual display mode by whether operation of touching the dual
display mode advancing button displayed on the display
screen is received.

[0087] When the control unit 108 judges there is operation
to advance to the dual display mode (step S202: Y), the
display screen advances to the dual display mode in the dis-
play format set as described above (step S203). In other
words, the control unit 108 advances the display mode so that
the display format of the single display mode changes to the
display format of the horizontal display mode, the vertical
display mode or the quadruple screen display mode according
to the above setting. Alternatively, when the control unit 108
does not judge that there is an operation to advance to the dual
display mode (step S202; N), the processing ends. In step
S201, when the control unit 108 does not judge that the
present display mode is the single display mode, in other
words, when the control unit 108 judges that the present
display mode is the dual display mode. (step S201: N), the
control unit 108 performs the processing of step S204 without
performing the processing of step S202 and step S203.
[0088] Next, the control unit 108 judges whether there is
operation to switch the active display region (step S204).
Specifically, in the horizontal display mode, an L button
which allows the ultrasound image displayed on the left side
to become active and an R button which allows the ultrasound
image displayed on the right side to become active is dis-
played in a predetermined display region on the display
screen. In the horizontal display mode, the control unit 108
receives operation of touching the L button and the R button
so as to be able to judge the operation of switching the active
display region. Alternatively, in the vertical display mode, a U
button which allows the ultrasound image displayed on the
upper side to become active and a D button which allows the
ultrasound image displayed on the lower side to become
active is displayed in a predetermined display region on the
display screen. In the vertical display mode, the control unt
108 receives operation of touching the U button and the D
button so as to be able to judge the operation of switching the
active display region. Further, in the quadruple screen display
mode, the following buttons are displayed in a predetermined
display region on the display screen, a first button which
allows the ultrasound image displayed in a first display region
to become active, a second button which allows the ultra-
sound image displayed in a second display region to become
active, a third button which allows the ultrasound image dis-
played in a third display region to become active, and a fourth
button which allows the ultrasound image displayed in a
fourth display region to become active. In the quadruple
screen display mode, the control unit 108 receives operation
of touching the first button to the fourth button so as to be able
to judge the operation of switching the active display region.
[0089] When the control unit 108 judges there is operation
to switch the active display region (step S204: Y), the control
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unit 108 switches the active display region to the display
region corresponding to the operated button, and the ultra-
sound image displayed in the non-active display region which
is not active is displayed fixed in a frozen state (step S205).
Alternatively, when the control unit 108 does not judge that
there is an operation to switch the active display region (step
S204: N), the control unit 108 does not perform the process-
ing of step S205 and performs the processing of step S206.
[0090] The control unit 108 judges whether there is opera-
tion to exit the dual display mode (step S206). As described
below, the control unit 108 judges whether there is operation
to exit the dual display mode by whether operation of touch-
ing the dual display mode exit button displayed on the display
screen in the dual display mode is received.

[0091] When the control unit 108 judges there is operation
to exit the dual display mode (step S206: Y), the display
screen advances from the dual display mode to the single
display mode (step S207). In other words, the control unit 108
advances the display mode so that the display format of the
dual display mode changes to the display format of the single
display mode. After performing the processing of step S207,
the control unit 108 ends this processing. Alternatively, when
the control unit 108 does not judge that there is operation to
exit the dual display mode (step S206: N), the control unit 108
ends the processing without performing the processing of
step S207.

[0092] As shown in FIG. 3, when the plural screen control
processing ends, the control unit 108 judges whether there is
operation to change the setting of the various parameters
described above on the operation input unit 101 or the opera-
tion display unit 107 (step S104).

[0093] When the control unit 108 judges that there is opera-
tion to change the setting of the parameter (step S104: Y),
after performing the change of the setting of the parameter
according to the input on the operation input unit 101 and the
operation display unit 107 (step S105), the control unit 108
performs processing of step S103. For example, the param-
eter is display depth, gain and the like. The control unit 108
stores the parameter after changing the setting in the RAM,
for example. In the dual display mode, the setting of the
parameter ofthe ultrasound image in the active display region
is changed.

[0094] Alternatively, in step S104, when the control unit
108 does not judge that there is operation to change the setting
of the parameter (step S104: N), the control unit 108 judges
whether to end the scanning operation (step $106). In other
words, the control unit 108 judges whether operation on the
operation input unit 101 to end one examination is received.
The control unit 108 can judge that the operation to end is
received by predetermined operation to end the examination
or when information of another patient is set.

[0095] When the control unit 108 does not judge that the
scanning operation ends (step S106: N), the control unit 108
judges whether there is operation to freeze the image on the
operation input unit 101 and the operation display unit 107
(step S107). In other words, the control unit 108 judges
whether there is operation to switch an ultrasound image
displayed as a moving image on the display unit 1074 to a still
image. For example, as shown in FIG. 5, the operation to
freeze the image can be performed by operation of touching
the freeze button B1 when the ultrasound image is displayed
as a moving image.

[0096] When the control unit 108 does not judge that there
is operation to freeze the image (step S107: N), the control
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unit 108 performs the processing of step S103. When the
control unit 108 judges that there is operation to freeze the
image (step S107:Y), the control unit 108 performs control to
freeze the image which is to fix the display of the ultrasound
image displayed on the display unit 1072 when the operation
to freeze the image is received (step S108). In the present
embodiment, when the image is frozen, the scanning opera-
tion is stopped. However, the ultrasound image can be dis-
played fixed on the display screen parallel to performing the
scanning operation. In the dual display mode, the ultrasound
image in the active display region is displayed fixed to freeze
the image.

[0097] Next, the control unit 108 receives input of a body
mark (step S109). For example, as shown in FIG. 5, the
control unit 108 controls the state so as to be able to receive
input of selection of the body mark by receiving the operation
of touching the body mark button B3 displayed on the display
unit 107a. Here, the control unit 108 displays the body mark
list in the predetermined display region of the display unit
107a so that the user is able to input selection of the body
mark. For example, the input of the selection of the body mark
can be performed by operation of touching the desired body
mark in the body mark list displayed on the display unit 107a.
The body mark is an image combined with the ultrasound
image for visually specifying the site to be examined. Other
than a shape, the body mark may be a character, a symbol or
the like, and may be any format as long as a user interpreting
the image can identify the site to be examined by sight. When
the controlunit 108 receives input of the selection of the body
mark as described above, the selected body mark is over-
lapped and displayed on the ultrasound image displayed
fixed. Specifically, the control unit 108 combines the body
mark image data with the ultrasound image data so that the
body mark is overlapped and displayed in a predetermined
position of the ultrasound image. The control unit 108 dis-
plays the ultrasound image on the display unit 107a based on
the ultrasound image data combined as described above.
Together with the body mark or instead of the body mark, a
comment input on the operation input unit 101, etc. can be
imaged to be combined with the ultrasound image. Other than
specifying the site to be examined, the body mark can be used
to specify a direction of the ultrasound probe when the ultra-
sound image data is obtained or the position when the ultra-
sound image data is obtained.

[0098] Next, the control unit 108 performs measuring pro-
cessing (step S110). For example, as shown in FIG. 5, the
measuring processing is performed when the control unit 108
receives operation of touching the measure button B5 dis-
played on the display unit 107a. For example, in the measur-
ing processing, the control unit 108 receives input of two
points of start and end as described later, calculates a distance
between the two points, and displays the result.

[0099] Next, the control unit 108 judges whether there is
image storing operation (step S111). Specifically, for
example, as shown in FIG. 5, the control unit 108 judges
whether there is operation to store the image by determining
whether there is operation to touch the store button B2 dis-
played on the display unit 107a.

[0100] When the control unit 108 judges that there is opera-
tion to store the image (step S111: Y), the control unit 108
creates the image file based on the ultrasound image data
combined with the body mark image data as described above
(step S112). In other words, first, the control unit 108 reads
the combined ultrasound image data from the image memory
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unit 1054. The control unit 108 converts the read ultrasound
image data to image data for storing. The converted image
data is, for example, a bitmap image. The converted image
data can be compressed by a compression method such as
JPEG (Joint Photographic Experts Group format).

[0101] When the body mark is not set, an image file is
created based on ultrasound image data on which the body
mark image data is not combined. Then, the control unit 108
adds additional information to the image data converted as
described above to generate an image file including DICOM
image data.

[0102] The control unit 108 stores the image file created as
described above in the storage unit 109 (step S113).

[0103] Alternatively, in step Sill, when the control unit 108
does not judge that there is operation to store the image (step
S111: N), the control unit 108 performs the processing of step
S114 without performing the processing of step S112 and
step S113.

[0104] Then, the control unit 108 judges whether there is
operation to cancel the freezing of the image (step S114).
Specifically, the control unit 108 judges whether there is
operation to cancel the freezing by determining whether there
is operation to touch the freeze button B1 while the image is
frozen.

[0105] When the control unit 108 judges that there is opera-
tion to cancel the freezing (step S114:Y), the control unit 108
cancels the freezing to switch the display of the ultrasound
image on the display unit 107a from the fixed display to the
display of the moving image (step S115), and performs the
processing of step S102. Alternatively, when the control unit
108 does not judge that there is operation to cancel the freez-
ing of the image (step S114: N), the control unit performs the
processing of step S109.

[0106] After generating the image file as described above,
when the control unit 108 judges the scanning operation ends
in step S106 (step S106: Y), the control unit 108 judges
whether there is operation to advance to the review screen
(step S116). For example, the display is advanced to the
review screen by receiving input of the predetermined button
on the operation input unit 101.

[0107] When the control unit 108 judges there is operation
to advance to the review screen (step $116:Y), after perform-
ing the obtained image editing processing (step S117), the
control unit 108 ends the processing. Although described in
detail later, in the obtained image editing processing, the
control unit 108 displays as a list of thumbnail images on the
display unit 107« the ultrasound image based on the ultra-
soundimage data for the examined patient stored as described
above. The control unit 108 edits the stored ultrasound image
data according to operation of input on the operation input
unit 101 and touch panel 1075. For example, when the ultra-
sound image data is edited, it is possible to erase the stored
ultrasound image data from the storage unit 109. Alterna-
tively, when the control unit 108 does not judge that there is
operation to advance to the review screen (step S116: N), the
control unit 108 ends the processing without performing the
processing of step S117.

[0108] Next, described below is the transition of the display
screen on the display unit 107a of the ultrasound diagnostic
imaging apparatus 1 configured as described above.

[0109] When the scanning operation as described above is
started, an ultrasound diagnostic screen D as shown in FIG. 5
is displayed on the display screen of the display unit 107a. An
ultrasound image display region Ul positioned in the ultra-
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sound diagnostic screen D, and the ultrasound image UD
based on the ultrasound image data stored in the image
memory unit 105¢ is displayed in the ultrasound image dis-
play region Ul. On the lower side of the ultrasound image
display region U1, the above described freeze button B1 and
store button B2 are displayed, and on the left side of the
ultrasound image display region U1, the body mark button
B3, the dual display mode advancing button (dual screen
display mode advancing button) B4 for advancing to the dual
screen display mode and the quadruple screen display mode
and the measure button BS are displayed. Each position
where the buttons B1 to B5 are displayed is set with a touch
operation reception region, and when operation of touching
the touch operation reception region corresponding to each
button B1 to B5 is received, processing corresponding to the
touched button B1 to B5 is performed. For example, a dual
display mode advancing button reception region as the touch
operation reception region is set in the position where the dual
display mode advancing button B4 is displayed, and when
operation of touching the dual display mode advancing button
reception region is received, the display format advances to
the dual screen display mode or the quadruple screen display
mode in the display format set in advance as described above.

[0110] Forexample, in a case where the dual display mode
is set as advancing to the horizontal display mode of the dual
screen display mode, when the operation of touching the dual
display mode advancing button reception region is received,
as shown in FIG. 6, the ultrasound image display region U1 is
divided in half between left and right, and the display format
is changed so that the left side display region Ul1 and the
right side display region Ul2 are provided. Ultrasound
images UDa and UDb are displayed respectively in the left
side display region U11 and the right side display region U12.
In the display region where the dual display mode advancing
button B4 is displayed, instead of the button, an [ button B6
and an R button B7 are displayed aligned horizontally on the
upper side and a dual display mode exit button B8 is displayed
below the above buttons. In the horizontal display mode,
either one of the left side display region U11 or the right side
display region U12 is active (selected state). An active mark
M s displayed near the upper edge of the active display region
of either the left side display region U11 or the right side
display region U12. The user is able to acknowledge the
active display region by confirming the display position of the
active mark M. For example, the moving image of the ultra-
sound image is displayed in the active display region and the
ultrasound image is displayed fixed in the display region
which is not active (non-active display region). The left side
operation reception region is set in the position where the L
button B6 is displayed and the right side operation reception
region is set in the position where the R button B7 is dis-
played. When the operation of touching each operation recep-
tion region is received, the active display region is switched.
In other words, when the L button B6 is touched, the left side
display region U11 becomes active, and when the R button B7
is touched, the right side display region U12 becomes active.
For example, as shown in FIG. 6, when the left side display
region U11 is active and the R button B7 is touched, as shown
in FIG. 7, the right side display region U12 becomes active. A
single display mode advancing button reception region is set
in the position where the dual display mode exit button B8 is
displayed. When the single display mode advancing button
reception region is touched, the display format advances to
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the single display mode, and the ultrasound diagnostic screen
D as shown in FIG. 5is displayed on the display screen of the
display unit 107a.

[0111] Alternatively, in a case where the dual display mode
is set as advancing to the vertical display mode of the dual
screen display mode, when the operation of touching the dual
display mode advancing button reception region is received,
as shown in FIG. 8, the ultrasound image display region U1 is
divided in half between the upper side and the lower side, and
the display format is changed so that the upper side display
region U21 and the lower side display region U22 are pro-
vided. Ultrasound images UDc¢ and UDd are displayed
respectively in the upper side display region U21 and the
lower side display region U22. Inthe display region where the
dual display mode advancing button B4 is displayed, instead
of the button, a U button B9 and a D button B10 are displayed
aligned vertically on the left side and a dual display mode exit
button B11 is displayed on the right side of the above buttons.
In the vertical display mode, either one of the upper side
display region U21 or the lower side display region U22 is
active. An active mark M is displayed near the upper edge of
the active display region of either the upper side display
region U21 or the lower side display region U22. The upper
side operation reception region is set in the position where the
U button B9 is displayed and the lower side operation recep-
tion region is set in the position where the D button B10 is
displayed. When the operation of touching each operation
reception region is received, the active display region is
switched. In other words, when the U button B9 is touched,
the upper side display region U21 becomes active, and when
the D button B10 is touched, the lower side display region
U22 becomes active. For example, as shown in FIG. 8, when
the upper side display region U21 is active and the D button
B10 is touched, as shown in FIG. 9, the lower side display
region U22 becomes active. A single display mode advancing
button reception region is set in the position where the dual
display mode exit button B11 is displayed. When the single
display mode advancing button reception region is touched,
the display format advances to the single display mode as
described above.

[0112] Alternatively, in a case where the dual display mode
is set as advancing to the quadruple screen display mode,
when the operation of touching the dual display mode
advancing button reception region is received, as shown in
FIG. 10, the ultrasound image display region U1 is divided
into four pieces, and the display format is changed so that the
first display region U31, the second display region U32, the
third display region U33, and the fourth display region U34
are provided aligned in a matrix shape. Ultrasound images
UDe, UDf, UDg, and UDh are displayed respectively in the
first display region U31, the second display region U32, the
third display region U33, and the fourth display region U34.
In the display region where the dual display mode advancing
button B4 is displayed, instead of this button, a first button
B12, a second button B13, a third button B14, and a fourth
button B15 are displayed aligned in a matrix shape on the
upper side and a dual display mode exit button B16 is dis-
played on the lower side of the display region. In the qua-
druple screen display mode, any one among the first display
region U31, the second display region U32, the third display
region U33, and the fourth display region U34 is active. An
active mark M is displayed near the upper edge of the active
display region of any one among the first display region U31,
the second display region U32, the third display region U33,
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and the fourth display region U34. The first operation recep-
tion region is set in the position where the first button B12 is
displayed, the second operation reception region is set in the
position where the second button B13 is displayed, the third
operation reception region is set in the position where the
third button B14 is displayed, and the fourth operation recep-
tion region is set in the position where the fourth button B15
is displayed. When the operation of touching each operation
reception region is received, the active display region is
switched. In other words, when the first button B12 is
touched, the first display region U31 becomes active, when
the second button B13 is touched, the second display region
U32 becomes active, when the third button B14 is touched,
the third display region U33 becomes active, and when the
fourth button B15 is touched, the fourth display region U34
becomes active. For example, as shown in FIG. 10, when the
first display region U31 is active and the second button B13 is
touched, as shown in FIG. 11, the second display region U32
becomes active. When the third button B14 is touched, as
shown in FIG. 12, the third display region U33 becomes
active. When the fourth button B15 is touched, as shown in
FIG. 13, the fourth display region U34 becomes active. A
single display mode advancing button reception region is set
in the position where the dual display mode exit button B16 is
displayed. When the single display mode advancing button
reception region is touched, the display format advances to
the single display mode as described above.

[0113] According to the present embodiment, the above-
described measuring processing can be performed as
described below.

[0114] First, when the measure button B5 is touched on the
ultrasound diagnostic screen D, as shown in FIG. 14, the
cursor C is displayed on the ultrasound image display region
U1 and the trackball image TB and the set button B17 are
displayed in the lower left side of the ultrasound diagnostic
screen D so as to be able to perform measurement. When the
measurement is performed, it is necessary to input two points
which are the start point and the end point. When the start
point is input, for example, as shown in FIG. 14, when any
position is touched, the display of the cursor C moves to the
touched position. Here, near the above, below, left, and right
areas of the cursor C, cursor keys K1 to K4 are displayed, and
the cursor keys K1 to K4 are touched to finely adjust the
position of the cursor C. Then, when the set button B17 is
touched, as shown in FIG. 15, the start point Ca is set. Next,
when the end point is input, as shown in FIG. 15, when any
position other than the start point Ca is touched, the display of
the cursor C moves to the touched position. Then, when the
set button B17 is touched, as shown in FIG. 16, the end point
Cb is set. Then, a direct line connecting the two points of the
start point Caand the end point Cb is displayed with a broken
line, and the distance between the two points is displayed as
a measured value near the line. When the end point Cb is set,
the cursor C is displayed near the end point Cb, another start
point and end point can be set, and further measurement of
another set of two points can be performed. As described
above, according to the present embodiment, the display posi-
tion of the cursor C can be set by operation of touching, and
itis possible to set the display position of the cursor C by less
movement of the hand. Moreover, the display position of the
cursor C can be finely adjusted by operating the cursor keys
K1 to K4. Therefore, it is possible to set the display position
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of the cursor C more accurately, and it is possible to reduce
mistake of setting due to the hand or finger covering the
display of the cursor C.

[0115] According to the present embodiment, it is possible
to move the display position of the cursor C by operation of
touching the trackball image TB. Specifically, as shown in
FIG. 17, by sliding the finger in any direction while touching
the trackball image TB, it is possible to move the display
position of the cursor C in the direction that the finger is slid
to. Then, as shown in FIG. 18, after the position of the cursor
C is moved to any position by touching the trackball image
TB, the start point Ca can be set by touching the set button
B17. The end point Cb can be similarly set. As described
above, according to the present embodiment, the display posi-
tion of the cursor C can be set by operation of touching the
trackball image TB. Therefore, it is possible to set the display
position of the cursor C indirectly in a position away from the
display region of the ultrasound image. Therefore, it is pos-
sible to set the display position of the cursor C without touch-
ing the display region of the ultrasound image, and it is
possible to prevent the display region of the ultrasound image
on the display unit 107 from becoming dirty due to touching
and the ultrasound image becoming difficult to see. More-
over, it is possible to reduce mistake of setting due to the hand
or finger covering the display of the cursor C.

[0116] The ultrasound diagnostic imaging apparatus 1 of
the present embodiment includes an area tracing function.
The area tracing function is a function which marks a specific
site on the ultrasound image. As shown in FIG. 19, for
example, a site AR is shown as the specific site on the ultra-
sound image UD. The site AR is shown with luminance
different from the surrounding sites. When the site AR is
marked by the area tracing function, first, an area near the site
AR is touched and the finger touching the area is slid so as to
surround the site AR. Then, the portion with alarge difference
of luminance in the surrounded region is extracted as an edge.
When it is detected that a closed curve is formed by the edge,
as shown in FIG. 20, a boundary line L in a shape matching
the closed curve is drawn. Then, in the present embodiment,
a plurality (for example, 16) of adjusting points P1 to P16 are
displayed along the boundary line L, and by touching and
sliding the adjusting points P1 to P16 to change the display
position of the adjusting points P1 to P16, the shape of the
boundary line L can be changed. For example, when the
adjusting point P1 is touched and slid, and the display posi-
tion of the adjusting point P1 is changed to an adjusting point
Pla, the shape is changed so that the boundary line L. passes
through the adjusting point P1a. The number of adjusting
points can be set freely, and as the number of adjusting points
increase, the shape of the boundary line L can be set in detail,
whereas as the number of adjusting points decrease, the set-
ting of the shape of the boundary line L can be set more easily.
As described above, according to the present embodiment,
according to the above described configuration, it is possible
to mark a specific site by reducing the steps of operation even
if the shape of the specific site is complicated, and it is
possible to reduce the burden of operation on the operator.
Moreover, by changing the display position of the adjusting
points P1 to P16, it is possible to change the shape of the
boundary line L. Therefore, it is possible to accurately mark
the specific site and the convenience is enhanced.

[0117] According to the present embodiment, when opera-
tion to advance to the review screen is performed when the
scanning operation ends and the examination ends as
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described above, the screen advances to the obtained image
editing mode. For example, as shown in FIG. 21, in the
obtained image editing mode, a thumbnail list SL is dis-
played, and thumbnail images based on the stored ultrasound
image data of the patient who is examined are displayed. With
this, for example, it is possible to confirm whether there is a
site of examination which is not obtained yet. Here, when
there is an ultrasound image displayed on the thumbnail list
SL which is not necessary, the image can be deleted by
touching the thumbnail image desired to be deleted and then
touching the delete button B18. When the OK button B19 is
touched after any of the thumbnail images displayed in the
thumbnail list SL is touched, the review screen R as shown in
FIG. 22 is displayed on the display screen of the display unit
107a. A left side ultrasound image display region RL and a
right side ultrasound image display region RR are positioned
in the review screen R. An ultrasound image UR correspond-
ing to the thumbnail selected from the thumbnail list SL is
displayed in the left side ultrasound image display region RL,
and for example, an ultrasound image UC obtained when the
scanning operation ends is displayed in the right side ultra-
sound image display region RR. As described above, in the
present embodiment, the thumbnail of the ultrasound image
obtained by performing the examination is displayed as a list
on the thumbnail list SL. Therefore, it is possible to confirm
whether there is an ultrasound image which is not obtained
yet or whether an unnecessary ultrasound image is obtained.
With this, it is possible to respond to the above by deleting
unnecessary ultrasound image data, or by performing exami-
nation again when there is an ultrasound image which needs
to be obtained, and it is possible to enhance efficiency of
examination.

Second Embodiment

[0118] Next, the second embodiment is described. In the
second embodiment, when the display format advances to the
dual screen display mode, the active display region is
switched by directly touching the display region. With such
configuration, according to the second embodiment, it is pos-
sible to switch the active display region more intuitively.
[0119] The specific configuration of the ultrasound diag-
nostic imaging apparatus 1 of the second embodiment is
similar to the ultrasound diagnostic imaging apparatus 1 of
the first embodiment. Therefore, the same reference numerals
are applied and the description is omitted.

[0120] For example, in the second embodiment, when the
scanning operation starts as described in the first embodi-
ment, if the dual display mode advancing button B4 is
touched, the display format advances from the single display
mode to the dual screen display mode or the quadruple screen
display mode.

[0121] For example, in a case where the single display
mode advances to the horizontal display mode, the ultrasound
diagnostic screen D as shown in FIG. 23 is displayed on the
display screen of the display unit 1074. In the ultrasound
diagnostic screen D, the left side display region U11 and the
right side display region Ul2 are provided. Ultrasound
images UDa and UDb are displayed respectively in the left
side display region U11 and the right side display region U12.
A left side operation reception region T1 is set in a position
corresponding to the left side display region U11, and a right
side operation reception region T2 is set in a position corre-
sponding to the right side display region U12. When opera-
tion of touching is received in each operation reception
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region, the active display region is switched. Similar to the
first embodiment, an active mark M is displayed near the
upper edge of the active display region. For example, as
shown in FIG. 23, when the right side operation reception
region T2 is touched when the left side display region U11 is
active, as shown in FIG. 24, the right side display region U12
becomes active. Itis possible to advance from the dual screen
display mode to the single display mode by touching the dual
display mode advancing button B4 again.

[0122] Alternatively, in a case where the single display
mode advances to the vertical display mode, the ultrasound
diagnostic screen D as shown in FIG. 25 is displayed on the
display screen of the display unit 1074. In the ultrasound
diagnostic screen D, the upper side display region U21 and
the lower side display region U22 are provided. Ultrasound
images UDc and UDd are displayed respectively in the upper
side display region U21 and the lower side display region
U22. An upper side operation reception region T3 is set in a
position corresponding to the upper side display region U21,
and a lower side operation reception region T4 is set in a
position corresponding to the lower side display region U22.
When operation of touching is received in each operation
reception region, the active display region is switched. For
example, as shown in FIG. 25, when the lower side operation
reception region T4 is touched when the upper side display
region U21 is active, as shown in FIG. 26, the lower side
display region U22 becomes active.

[0123] As described above, according to the first and sec-
ond embodiment, the touch panel 1075 is provided over-
lapped with the display screen of the display unit 107a. The
control unit 108 is able to execute the vertical display mode
which displays two ultrasound images aligned vertically on
the display screen of the display unit 107a, and the horizontal
display mode which displays two ultrasound images aligned
horizontally on the display screen of the display unit 107a. In
the vertical display mode, the control unit 108 sets the upper
side operation reception region and the lower side operation
reception region of the touch panel 1075 aligned vertically.
When the control unit 108 detects operation of touching the
upper side operation reception region, the control unit 108
sets the ultrasound image displayed on the upper side to the
selected state, and when the control unit 108 detects operation
of touching the lower side operation reception region, the
control unit 108 sets the ultrasound image displayed on the
lower side to the selected state. In the horizontal display
mode, the control unit 108 sets the left side operation recep-
tion region and the right side operation reception region of the
touch panel 1075 aligned horizontally. When the control unit
108 detects operation of touching the left side operation
reception region, the control unit 108 sets the ultrasound
image displayed on the left side to the selected state, and when
the control unit 108 detects operation of touching the right
side operation reception region, the control unit 108 sets the
ultrasound image displayed on the right side to the selected
state. As a result, in the vertical display mode and the hori-
zontal display mode, a physical interface such as keys to
switch the display region in the selected state is not necessary,
and it is possible to store space. Moreover, it is possible to
intuitively operate switching of the display region in the
selected state.

[0124] According to the first embodiment, the control unit
108 is able to execute the single display mode to display one
ultrasound image on the display screen of the display unit
107a. Inthe single display mode, the control unit 108 displays
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the dual display mode advancing button B4 in a predeter-
mined region on the display screen of the display unit 107a
and sets a dual display mode advancing button reception
region of the touch panel 1075 corresponding to the display of
the dual display mode advancing button B4. When the control
unit 108 detects the operation of touching the dual display
mode advancing button reception region, the control unit 108
advances from the single display mode to the vertical display
mode or the horizontal display mode. When the control unit
108 advances the display mode to the vertical display mode,
the control unit 108 sets the upper side operation reception
region and the lower side operation reception region in the
region where the dual display mode advancing button recep-
tion region is set in the single display mode. When the control
unit 108 advances the display mode to the horizontal display
mode, the control unit 108 sets the left side operation recep-
tion region and the right side operation reception region in the
region where the dual display mode advancing button recep-
tion region is set in the single display mode. As a result, it is
possibleto collectively position the operationunit for advanc-
ing and switching from the single display mode to the dual
display mode, and the operation unit for switching the ultra-
soundimage in the selected state. Therefore, the operability is
enhanced.

[0125] According to the first embodiment, in the vertical
display mode and the horizontal display mode, the control
unit 108 further sets the single display mode advancing button
reception region in the region where the dual display mode
advancing button reception region is set in the single display
mode. In the vertical display mode or the horizontal display
mode, when the control unit 108 detects the operation of
touching the single display mode advancing button reception
region, the control unit 108 advances the display mode from
the vertical display mode or the horizontal display mode to
the single display mode. As a result, it is possible to further
collect the units for advancing and switching from the vertical
display mode and the horizontal display mode to the single
display mode. Therefore, the operability is enhanced.

[0126] According to the second embodiment, in the vertical
display mode, the control unit 108 sets the upper side opera-
tion reception region and the lower side operation reception
region corresponding to each of the display of the two ultra-
sound images displayed aligned vertically. In the horizontal
display mode, the control unit 108 sets the left side operation
reception region and the right side operation reception region
corresponding to each of the display of the two ultrasound
images displayed aligned horizontally. As a result, it is pos-
sible to more intuitively perform operation of switching the
display region in the selected state. Therefore, the operability
is enhanced.

[0127] According to the first and the second embodiments,
the control unit 108 is able to execute the quadruple screen
display mode to display four ultrasound images aligned in a
matrix shape on the display screen of the display unit 107a. In
the quadruple screen display mode, the control unit 108 sets
the first operation reception region, the second operation
reception region, the third operation reception region, and the
fourth operation reception region of the touch panel 1075
aligned in a matrix shape. When the control unit 108 detects
operation of touching the first operation reception region, the
control unit 108 sets the firstultrasound image among the four
ultrasound images to the selected state, when the control unit
108 detects operation of touching the second operation recep-
tion region, the control unit 108 sets the second ultrasound
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image among the four ultrasound images to the selected state,
when the control unit 108 detects operation of touching the
third operation reception region, the control unit 108 sets the
third ultrasound image among the four ultrasound images to
the selected state, and when the control unit 108 detects
operation of touching the fourth operation reception region,
the control unit 108 sets the fourth ultrasound image among
the four ultrasound images to the selected state. As a result, in
the quadruple screen display mode, a physical interface such
as keys to switch the display region in the selected state is not
necessary, and it is possible to store space. Moreover, in the
quadruple screen display mode, it is possible to intuitively
operate switching of the display region in the selected state.

[0128] The description of the embodiment of the present
invention is one example of the ultrasound diagnostic imag-
ing apparatus of the present invention, and the present inven-
tionis not limited to the above. The detailed configuration and
operation of the functional units composing the ultrasound
diagnostic imaging apparatus can be suitably changed.

[0129] According to the present embodiment, in the dual
screen display mode and the quadruple screen display mode,
the dual display mode exit button is provided in the region
where the dual display mode advancing button is displayed,
however, the dual display mode exit button does not have to be
provided.

[0130] The present embodiment does not have to execute
the quadruple screen display mode.

[0131] The present embodiment does not have to perform
the measuring processing. Moreover, the present embodi-
ment does not have to be provided with the area tracing
function.

[0132] In the present embodiment, the display mode is
advanced to the dual screen display mode or the quadruple
screen display mode by operation of touching the dual display
mode advancing button or operation of a predetermined key
provided on the operation input unit 101. However, for
example, it is possible to set the apparatus so that in the single
display mode, as shown in FIG. 27, when an approximate area
of the central upper edge section of the display region of the
display unit 107a is touched and the finger is slid in the
vertical direction while touching the area, as shown in FIG.
28, the display mode advances to the horizontal display mode.

[0133] Alternatively, for example, it is possible to set the
apparatus so that in the single display mode, as shown in FIG.
29, when an approximate area of the central left edge section
of the display region of the display unit 107a is touched, and
the finger is slid in the horizontal direction while touching the
area, as shown in FIG. 30, the display mode advances to the
vertical display mode. Here, it is also possible to set the
apparatus so that when an approximate area of the central
upper edge section is touched and the finger is slid in the
vertical direction while touching the area, the display mode
advances to the quadruple screen display mode.

[0134] According to the present embodiment, the display
mode advances from the dual screen display mode and the
quadruple screen display mode to the single display mode by
operation of touching the dual display mode exit button or
operation of the predetermined key provided on the operation
input unit 101. However, for example, it is possible to set the
apparatus so that as shown in FIG. 31, the display mode
advances to the single display mode by touching an approxi-
mate center of the active display region (in FIG. 31, left side
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display region U11), and sliding the finger toward the side
edge section of the display region of the display unit 1074
while touching.

[0135] According to the present embodiment, a hard disk or
a non-volatile semiconductor memory is used as a computer
readable medium including the program of the present inven-
tion, however, the present invention is not limited to the
above. As other computer readable mediums, a portable
recording medium such as a CD-ROM, etc. can be applied. As
the medium providing the data of the program regarding the
present invention through communication lines, carrier
waves can also be applied.

[0136] The present application is based on Japanese Patent
Application No. 2013-018012 filed on Feb. 1, 2013 to the
Japanese Patent Office, which shall be a basis for correcting
mistranslations.

What is claimed is:

1. An ultrasound diagnostic imaging apparatus which out-
puts a transmitting ultrasound to a test subject, obtains a
receiving signal by receiving a reflecting ultrasound from the
test subject, generates ultrasound image data based on the
obtained receiving signal, and displays an ultrasound image
on a display screen of a display unit based on the ultrasound
image data, the ultrasound diagnostic imaging apparatus
comprising:

atouch panel provided overlapped on the display screen of
the display unit;

a control unit which is able to execute a vertical display
mode to display two ultrasound images aligned verti-
cally on the display screen of the display unit and a
horizontal display mode to display two ultrasound
images aligned horizontally on the display screen of the
display vnit,

wherein in the vertical display mode, the control unit sets
an upper side operation reception region and a lower side
operation reception region aligned vertically on the
touch panel, and when the control unit detects an opera-
tion of touching the upper side operation reception
region, the control unit sets an ultrasound image dis-
played on an upper side to a selected state and when the
control unit detects an operation of touching the lower
side operation reception region, the control unit sets an
ultrasound image displayed on a lower side to the
selected state; and

in the horizontal display mode, the control unit sets a left
side operation reception region and a right side opera-
tion reception region aligned horizontally on the touch
panel, and when the control unit detects an operation of
touching the left side operation reception region, the
control unit sets the ultrasound image displayed on a left
side to the selected state, and when the control unit
detects an operation of touching the right side operation
reception region, the control unit sets the ultrasound
image displayed on a right side to the selected state.

2. The ultrasound diagnostic imaging apparatus of claim 1,
wherein,

the control unit is able to execute a single display mode to
display one ultrasound image on the display screen of
the display unit;

in the single display mode, the control unit displays a dual
screen display mode advancing button in a predeter-
mined region on the display screen of the display unit;
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the control unit sets a dual screen display mode advancing
button reception region on the touch panel correspond-
ing to the display of the dual screen display mode
advancing button;

when the control unit detects operation of touching the dual
screen display mode advancing button reception region,
the control unit advances the display mode from the
single display mode to the vertical display mode or the
horizontal display mode;

when the control unit advances the display mode to the
vertical display mode, the control unit sets the upper side
operation reception region and the lower side operation
reception region in a region where the dual screen dis-
play mode advancing button reception region is set in the
single display mode; and

when the control unit advances the display mode to the
horizontal display mode, the control unit sets the left
side operation reception region and the right side opera-
tion reception region in a region where the dual screen
display mode advancing button reception region is set in
the single display mode.

3. The ultrasound diagnostic imaging apparatus of claim 2,

wherein,

in the vertical display mode and the horizontal display
mode, the control unit further sets a single display mode
advancing button reception region in a region where the
dual screen display mode advancing button reception
region is set in the single display mode;

in the vertical display mode and the horizontal display
mode, when the control unit detects operation of touch-
ing the single display mode advancing button reception
region, the control unit advances the display mode from
the vertical display mode or the horizontal display mode
to the single display mode.

4. The ultrasound diagnostic imaging apparatus of claim 1,

wherein,
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in the vertical display mode, the control unit sets the upper
side operation reception region and the lower side opera-
tion reception region corresponded to each display of
two ultrasound images displayed aligned vertically; and

in the horizontal display mode, the control unit sets the left
side operation reception region and the right side recep-
tion region corresponded to each display of two ultra-
sound images displayed aligned horizontally.

5. The ultrasound diagnostic imaging apparatus of claim 1,

wherein,

the control unit is able to execute a quadruple screen dis-
play mode to display four ultrasound images aligned in
a matrix shape on the display screen of the display unit;

in the quadruple screen display mode, the control unit sets
a first operation reception region, a second operation
reception region, a third operation reception region, and
a fourth operation reception region on the touch panel,
the operation reception regions aligned in a matrix
shape;

when the control unit detects operation of touching the first
operation reception region, the control unit sets a first
ultrasound image among the four ultrasound images to a
selected state;

when the control unit detects operation of touching the
second operation reception region, the control unit sets a
second ultrasound image among the four ultrasound
images to the selected state;

when the control unit detects operation of touching the
third operation reception region, the control unit sets a
third ultrasound image among the four ultrasound
images to the selected state; and

when the control unit detects operation of touching the
fourth operation reception region, the control unit sets a
fourth ultrasound image among the four ultrasound
images to the selected state.
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