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FIG. 10
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FIG. 11
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ULTRASOUND DIAGNOSIS APPARATUS

[0001] The entire disclosure of Japanese patent Applica-
tion No. 2017-081732, filed on Apr. 18, 2017, is incorpo-
rated herein by reference in its entirety.

BACKGROUND

Technological Field

[0002] The present invention relates to an ultrasound
diagnosis apparatus.

Description of the Related Art

[0003] Ultrasound diagnosis is capable of obtaining an
ultrasound image of heart beats and fetal movement by
simple operation of applying an ultrasound probe from the
body surface while ensuring safety, and thus, can be used for
repetitive examination. There is a known ultrasound diag-
nosis apparatus used for performing ultrasound diagnosis
including generating and displaying an ultrasound image.
[0004] The field of orthopedic ultrasound often includes a
user scene related to paired sites such as hands, in which a
target site (affected portion side, or affected side) as a painful
site (chief complaint) and its opposite site (healthy portion
side, or healthy side) are compared with each other in
two-image parallel display. While whether to obtain an
image from the affected portion side or obtain the image
from the healthy portion side is determined on the case-by-
case basis depending on conditions and circumstances of the
patient, an ultimate image would be an image displayed as
a frozen image with a fixed layout in which the healthy
portion side is displayed on the left or upper side and the
affected portion side is displayed on the right or lower side,
or vice versa. In many cases, the image is applied after
determining the order of arrangement of the healthy portion
side and the affected portion side, and thus, the left-side site
of the body is not necessarily displayed in the image on the
left side. In addition, a parallel display screen of the two
images, that is, the images of the healthy portion side and the
affected portion side can be saved as multiple-image (or
two-image)-saved image data as a single piece of image
data.

[0005] There is also known a medical image diagnosis
apparatus that displays a recorded image (saved image) and
a diagnostic real-time image (live image) in parallel in a
manner so as to be able to change the size and display
position of the image in accordance with an operator’s input
(refer to JP 2005-288043 A). The recorded image can be
displayed in a split display.

[0006] Unfortunately, however, the conventional ultra-
sound diagnosis apparatus including the above-described
conventional medical image diagnosis apparatus has diffi-
culty in properly displaying the two-image-saved image data
as a comparison image. FIG. 12A is a diagram illustrating a
two-image-saved image 700 in a left-right image arrange-
ment format. FIG. 12B is a diagram illustrating a two-image
comparison screen 800 in the left-right image arrangement
format. FIG. 13A is a diagram illustrating a two-image-
saved image 900 in the upper-lower image arrangement
format. FIG. 13B is a diagram illustrating a two-image
comparison screen 1000 in the left-right image arrangement
format. Note that the figures including FIGS. 12A to 13B
and other ultrasound images omit illustrations of displayed
content of ultrasound images.
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[0007] For example, it is assumed that the two-image-
saved image data containing the two-image-saved image
700 having the left-right image arrangement format illus-
trated in FIG. 12A is saved in a storage of a conventional
ultrasound diagnosis apparatus. The image arrangement
format is a parallel arrangement format of two ultrasound
images contained in one piece of two-image-saved image
data, either the left-right format or upper-lower format. The
two-image-saved image 700 includes a past ultrasound
image 710 arranged on the left side and a past ultrasound
image 720 arranged on the right side. The ultrasound image
710 is, for example, an ultrasound image of the healthy
portion side of a predetermined patient scanned in the past.
The ultrasound image 720 is, for example, an ultrasound
image of the affected portion side of the same patient as the
predetermined patient scanned in the past.

[0008] Here is an exemplary case of performing compari-
son display of the two-image-saved image 700 saved in the
past and a current frozen image, on a conventional ultra-
sound diagnosis apparatus. In this case, the conventional
ultrasound diagnosis apparatus reads two-image-saved
image data of the two-image-saved image 700 from the
storage to display the two-image comparison screen 800
illustrated in FIG. 12B. The two-image comparison screen
800 includes a past ultrasound image 830 arranged on the
left side and an ultrasound image 840 as the current frozen
image arranged on the right side. The ultrasound image 830
corresponds to an ultrasound image region 730 of the
two-image-saved image 700, and includes a right-side por-
tion of the ultrasound image 710 and a left-side portion of
the ultrasound image 720. This is because there is no
information of which ultrasound image of the two-image-
saved image 700 is to be displayed as the comparison image,
and thus, the ultrasound image region 730 at a center portion
of the two-image-saved image 700 is adopted as the com-
parison image. The ultrasound image 840 is an ultrasound
image on the current affected portion side of the same patient
scanned on the two-image-saved image 700, for example.
[0009] In comparison of the ultrasound images of an
affected portion side between the past image and the current
image of a predetermined patient, the two-image compari-
son screen 800 includes an irrelevant ultrasound image of
the past on the healthy portion side, resulting in an occur-
rence of a difference in the display range of the ultrasound
images of the affected portion side between the past image
and the current image. This makes it difficult to perform
proper comparison.

[0010] Moreover, it is assumed, for example, that the
two-image-saved image data containing the two-image-
saved image 900 in the upper-lower image arrangement
format illustrated in FIG. 13A is stored in a storage of a
conventional ultrasound diagnosis apparatus. The two-im-
age-saved image 900 includes a past ultrasound image 910
arranged on the upper side and a past ultrasound image 920
arranged on the lower side. The ultrasound image 910 is an
ultrasound image of the healthy portion side of a predeter-
mined patient scanned in the past, for example. The ultra-
sound image 920 is an ultrasound image on the affected
portion side of the same patient in the predetermined patient
scanned in the past, for example.

[0011] Here is an exemplary case where the conventional
ultrasound diagnosis apparatus reads two-image-saved
image data of the two-image-saved image 900 from the
storage so as to display the two-image comparison screen
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1000 illustrated in FIG. 13B. The two-image comparison
screen 1000 includes an ultrasound image 1030 of the past
arranged on the left side and an ultrasound image 1040 of the
current frozen image arranged on the right side. The ultra-
sound image 1030 corresponds to an ultrasound image
region 930 of the two-image-saved image 900, and includes
a lower-side portion of the ultrasound image 910 and an
upper-side portion of the ultrasound image 920. This is
because there is no information of which ultrasound image
of the two-image-saved image 1000 is to be displayed as the
comparison image, and thus, the ultrasound image region
930 at a center portion of the two-image-saved image 1000
is adopted as the comparison image. Moreover, there is no
information related to an image arrangement format of the
two-image-saved image 900, and thus, the two-image com-
parison screen 1000 displays the ultrasound images 1030
and 1040 in the left-right image arrangement format. The
ultrasound image 1040 is an ultrasound image on the current
affected portion side of the same patient scanned on the
two-image-saved image 900, for example.

[0012] In comparison of the ultrasound images of an
affected portion side between the past image and the current
image of a predetermined patient, the two-image compari-
son screen 1000 includes an irrelevant ultrasound image of
the past on the healthy portion side, resulting in an occur-
rence of a difference in the size of the ultrasound images of
the affected portion side between the past image and the
current image. In addition, the image arrangement format
(upper-lower format) of the two-image-saved image 900
differs from the image arrangement format (lefi-right format
preset by the conventional ultrasound diagnosis apparatus)
of the two-image comparison screen 1000. This hinders
displaying an appropriate region of the ultrasound image on
the affected portion side of the past, making it difficult to
perform proper comparison.

SUMMARY

[0013] An object of the present invention is to appropri-
ately perform comparison display of a multiple-image-saved
image and a current ultrasound image.

[0014] To achieve the abovementioned object, according
to an aspect of the present invention, an ultrasound diagnosis
apparatus reflecting one aspect of the present invention
comprises:

[0015] a transmitter that outputs a drive signal to an
ultrasound probe that transmits and receives ultrasound
waves;

[0016] a receiver that obtains a reception signal from the
ultrasound probe;

[0017] animage generator that generates ultrasound image
data from the reception signal;

[0018] a multiple-image-saved image data acquisition part
that obtains multiple-image-saved image data containing a
plurality of ultrasound images generated in the past within a
single screen;

[0019] an information acquisition part that obtains an
image arrangement format of the plurality of ultrasound
images of the obtained multiple-image-saved image data;
and

[0020] a display controller that performs comparison dis-
play of a comparison image among the plurality of ultra-
sound images of the multiple-image-saved image data and a
current image based on the generated current ultrasound
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image data onto a single screen of the display part in
accordance with the obtained image arrangement format.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The advantages and features provided by one or
more embodiments of the invention will become more fully
understood from the detailed description given hereinbelow
and the appended drawings which are given by way of
illustration only, and thus are not intended as a definition of
the limits of the present invention:

[0022] FIG. 1 is an external view of an ultrasound diag-
nosis apparatus according to an embodiment of the present
invention;

[0023] FIG. 2 is a block diagram illustrating a functional
configuration of an ultrasound diagnosis apparatus;

[0024] FIG. 3 is a flowchart illustrating first multiple-
image-saved image saving processing;

[0025] FIG. 4 is a diagram illustrating a first two-image-
saved image in a left-right image arrangement format;
[0026] FIG. 5 is a diagram illustrating a first two-image-
saved image in an upper-lower image arrangement format;
[0027] FIG. 6 is a flowchart illustrating first multiple-
image comparison display processing;

[0028] FIG. 7 is a diagram illustrating a first two-image
comparison screen in a left-right image arrangement format;
[0029] FIG. 8 is a diagram illustrating a first two-image
comparison screen in an upper-lower image arrangement
format;

[0030] FIG. 9 is a flowchart illustrating second multiple-
image-saved image saving processing;

[0031] FIG. 10 is a flowchart illustrating second multiple-
image comparison display processing;

[0032] FIG. 11 is a flowchart illustrating third multiple-
image comparison display processing;

[0033] FIG. 12A is a diagram illustrating a second two-
image-saved image in the left-right image arrangement
format;

[0034] FIG. 12B is a diagram illustrating a second two-
image comparison screen in the left-right image arrange-
ment format;

[0035] FIG. 13A is a diagram illustrating a second two-
image-saved image in the upper-lower image arrangement
format; and

[0036] FIG. 13B is a diagram illustrating a third two-
image comparison screen in the left-right image arrange-
ment format.

DETAILED DESCRIPTION OF EMBODIMENTS

[0037] Hereinafter, one or more embodiments and first to
third modifications according to the present invention will
be sequentially described in detail with reference to the
drawings. However, the scope of the invention is not limited
to the disclosed embodiments.

Embodiments

[0038] The present embodiment will be described with
reference to FIGS. 1 to 8. First, an apparatus configuration
according to the present embodiment will be described with
reference to FIGS. 1 and 2. FIG. 1 is an external view of an
ultrasound diagnosis apparatus 1 according to the present
embodiment. FIG. 2 is a block diagram illustrating a func-
tional configuration of the ultrasound diagnosis apparatus 1.
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[0039] As illustrated in FIGS. 1 and 2, the ultrasound
diagnosis apparatus 1 according to the present embodiment
includes an ultrasound diagnosis apparatus main body 1a
and an ultrasound probe 15. The ultrasound probe 15 trans-
mits ultrasound waves (transmission ultrasound waves) to a
subject such as a living body (not illustrated), and receives
reflected waves of the ultrasound waves (reflected ultra-
sound waves) reflected by the subject. The ultrasound diag-
nosis apparatus main body 1a is connected to the ultrasound
probe 15 via a cable 1¢ and transmits a drive signal of an
electric signal to the ultrasound probe 14 to allow the
ultrasound probe 15 to transmit a transmission ultrasound to
the subject. Together with this, the ultrasound diagnosis
apparatus main body la forms an image as an ultrasound
image of an internal state of the subject on the basis of a
reception signal being an electric signal generated by the
ultrasound probe 15 in accordance with the reflected ultra-
sound waves from the inside of the subject received by the
ultrasound probe 15.

[0040] The ultrasound probe 14 includes transducers
formed with piezoelectric elements. The plurality of the
transducers is arranged in a one-dimensional array in the
azimuth direction, for example. The present embodiment
uses the ultrasound probe 15 including 192 transducers, for
example. Note that the transducers may be arranged in a
two-dimensional array. Moreover, the number of transducers
can be set to any number. Moreover, while the present
embodiment employs a linear scanning electronic scanning
probe as the ultrasound probe 15, either the electronic
scanning probe or a mechanical scanning probe may be
employed. It is possible to employ any of the linear scanning
probe, a sector scanning probe, and a convex scanning probe
so as to replace the ultrasound probe 15 with another type.
[0041] As illustrated in FIG. 2, the ultrasound diagnosis
apparatus main body la includes: an operation input part
101; a transmitter 102; a receiver 103; an image generator
104; an image processor 105; a digital scan converter (DSC)
106; a display part 107; a controller 108, a storage 109
serving as a multiple-image-saved image data acquisition
part, an information acquisition part, and a display control-
ler; and a cine memory 110.

[0042] The operation input part 101 includes various
switches, buttons, a trackball, a mouse, and a keyboard, for
performing input of data such as a command to instruct a
diagnosis start from an operator (including a doctor and a
technician), and personal information of the subject, for
example, and outputs an operation signal to the controller
108. Moreover, the operation input part 101 may have a
configuration that includes a touch screen provided on the
display screen of the display part 107.

[0043] The transmitter 102 is a circuit that supplies, under
the control of the controller 108, a drive signal being an
electric signal to the ultrasound probe 15 via the cable 1¢ to
cause the ultrasound probe 15 to generate a transmission
ultrasound wave. Moreover, the transmitter 102 includes a
clock generation circuit, a delay circuit, and a pulse genera-
tion circuit, for example. The clock generation circuit is a
circuit that generates a clock signal that determines a trans-
mission timing and a transmission frequency of the drive
signal. The delay circuit is a circuit for setting a delay time
for each of individual paths for which transmission timings
of the drive signals for each of the transducers are set, and
delaying the transmission of the drive signal by the set delay
time to achieve convergence of the transmission beam
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formed by the transmission ultrasound waves. The pulse
generation circuit is a circuit for generating a pulse signal as
a drive signal at a predetermined cycle. The above-config-
ured transmitter 102 drives a continuous portion (for
example, 64) among a plurality (for example, 192) of
transducers arranged in the ultrasound probe 15 to generate
transmission ultrasound waves. In this, the transmitter 102
performs scanning by azimuthally shifting the transducer to
be driven every time the transmission ultrasound wave is
generated.

[0044] The receiver 103 is a circuit to receive a reception
signal being an electric signal from the ultrasound probe 15
via the cable 1¢ under the control of the controller 108. The
receiver 103 includes an amplifier, an A/D conversion
circuit, and a phasing-addition circuit, for example. The
amplifier is a circuit to amplify the reception signal with a
preset amplification factor for each of individual paths
corresponding to each of the transducers. The A/D conver-
sion circuit is a circuit for A/D converting the amplified
reception signal. The phasing-addition circuit gives a delay
time to the A/D converted reception signal for each of the
individual paths corresponding to each of the transducers so
as to adjust a time phase and perform addition of these
phases (phasing-addition) to generate sound ray data.
[0045] The image generator 104 performs envelope detec-
tion processing, log compression, or the like, on the sound
ray data from the receiver 103, and then applies dynamic
range adjustment and gain adjustment to the data to perform
luminance conversion so as to generate B-mode image data.
That is, the B-mode image data represents the intensity of
the reception signal by luminance. The image generator 104
may be configured to be capable of generating A-mode
image data, M-mode image data, and image data by the
Doppler method in addition to B-mode image data.

[0046] The image processor 105 includes an image
memory part 105a formed of a semiconductor memory such
as a dynamic random access memory (DRAM). The image
processor 105 stores the B-mode image data output from the
image generator 104 in the image memory part 1054 on a
frame basis. Image data defined on a frame basis may be
referred to as ultrasound image data or frame image data in
some cases. The frame image data stored in the image
memory part 105q is transmitted to the DSC 106 under the
control of the controller 108.

[0047] The DSC 106 converts the frame image data
received from the image processor 105 into an image signal
for the display part 107 and outputs the signal to the display
part 107.

[0048] The display part 107 may be formed by applying a
display device such as a liquid crystal display (LCD), a
cathode-ray tube (CRT) display, an organic electronic lumi-
nescence (EL) display, an inorganic EL display, and a
plasma display. The display part 107 displays an image on
the display screen in accordance with the image signal
output from the DSC 106.

[0049] The controller 108 includes a central processing
unit (CPU), a read only memory (ROM), and a random
access memory (RAM), for example, reads various process-
ing programs such as a system program stored in the ROM,
expands the programs onto the RAM, and centrally controls
the operation of individual components of the ultrasound
diagnosis apparatus 1 in accordance with the developed
program. The ROM is constituted with a non-volatile
memory such as a semiconductor and stores a system
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program, various processing programs executable on the
system program, and various data such as a gamma table,
corresponding to the ultrasound diagnosis apparatus 1.
Example of the various programs include a first multiple-
image-saved image saving program for executing first mul-
tiple-image-saved image saving processing to be described
below and a first multiple-image comparison display pro-
gram for executing first multiple-image comparison display
processing. These programs are stored in the form of com-
puter-readable program codes, and the CPU sequentially
executes operation corresponding to the program codes. The
RAM forms a work area for temporarily storing various
programs to be executed by the CPU and data related to
these programs.

[0050] The storage 109 is constituted with a large-capacity
recording medium such as a hard disk drive (HDD), for
example, and stores ultrasound image data, two-image-
saved image data described below, various types of setting
information, or the like, to be saved in association with
patient information.

[0051] The cine memory 110 is a storage constituted with
a RAM or the like, performing first-in-first-out (FIFO)
storage of a predetermined number of frames, and storing, as
cine image data, image data of a plurality of frames of a live
moving image updated in real time, under the control of the
controller 108. Alternatively, the cine memory 110 may be
constituted by a portion of the RAM of the controller 108.
[0052] Next, operation of the ultrasound diagnosis appa-
ratus 1 will be described with reference to FIGS. 3 to 8. FIG.
3 is a flowchart illustrating the first multiple-image-saved
image saving processing. FIG. 4 is a diagram illustrating a
two-image-saved image 300 in a left-right image arrange-
ment format. FIG. 5 is a diagram illustrating a two-image-
saved image 400 in an upper-lower image arrangement
format. FIG. 6 is a flowchart illustrating the first multiple-
image comparison display processing. FIG. 7 is a diagram
illustrating a two-image comparison screen 500 in the left-
right image arrangement format. FIG. 8 is a diagram illus-
trating a two-image comparison screen 600 in the upper-
lower image arrangement format.

[0053] First, setting information preset and stored in the
storage 109 will be described. In the present embodiment,
the setting information is to include comparison image
designation information and comparison image display posi-
tion information. The comparison image designation infor-
mation indicates which of left-right (or upper-lower) ultra-
sound images among two-image-saved image data which is
one piece of image data containing two ultrasound images
scanned in the past is to be designated as a comparison
image. The comparison image display position information
indicates in which of the left-right (or the upper-lower)
positions comparison images are to be arranged and dis-
played on the two-image comparison screen for comparing
the two ultrasound images.

[0054] The comparison image designation information is
information to designate, for example, “right” as a compari-
son image in a case where the image arrangement format of
the two-image-saved image data is the left-right format and
designate “lower” as the comparison image in a case where
the image arrangement format is the upper-lower format.
The comparison image display position information indi-
cates that the comparison image be arranged in “left” in a
case where the image arrangement format of the two-image-
saved image data 1s left-right, and in a case where the image
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arrangement format is the same, the comparison image is to
be arranged in “upper” in a case where the image arrange-
ment format is the upper-lower format.

[0055] Inadvance, in the ultrasound diagnosis apparatus 1,
the controller 108 receives an operator’s operation input of
the setting information of the display position information
via the operation input part 101, generates the setting
information including the input comparison image display
position information, and stores the generated information in
the storage 109. Moreover, it is assumed that the comparison
image designation information of the setting information is
to be fixedly set in the ultrasound diagnosis apparatus 1.
Note that the comparison image display position information
of the setting information may also be fixedly set in the
ultrasound diagnosis apparatus 1.

[0056] Next, the first multiple-image-saved image saving
processing will be described with reference to FIGS. 3 to 5.
The first multiple-image-saved image saving processing is
processing of transmitting and receiving ultrasound waves to
and from the subject to generate two ultrasound images and
saving the two-image-saved image data containing the two
generated ultrasound images arranged in parallel. In the
ultrasound diagnosis apparatus 1, an operator’s input of an
instruction to execute the first multiple-image-saved image
saving processing via the operation input part 101 triggers
the controller 108 to execute the first multiple-image-saved
image saving processing in accordance with the first mul-
tiple-image-saved image saving program stored in the ROM.
[0057] As illustrated in FIG. 3, the controller 108 first
receives an operator’s input of an image arrangement format
for display and storage of two ultrasound images to be
scanned via the operation input part 101 (step S11). The
image arrangement format is either the left-right format or
the upper-lower format.

[0058] Subsequently. in accordance with the operator’s
input of scan start instruction, or the like, via the operation
input part 101, the controller 108 controls the transmitter
102, the receiver 103, the image generator 104, the image
processor 105, the DSC 106, the display part 107, and the
cine memory 110 to start generating and displaying live
image data on the display part 107, while storing cine image
data of the live image into the cine memory 110 (step S12).
The live image is a real-time ultrasound image (B-mode
image).

[0059] The operator applies the ultrasound probe 15 to a
target site of the subject and moves the probe as appropriate,
and prepares for freeze input while visually confirming the
live image. Step S12 aims to generate an ultrasound image
of the site on the healthy portion side, for example. Subse-
quently, the controller 108 receives an operator’s operation
input of freeze via the operation input part 101, and holds the
cine image data of a predetermined number of frames
corresponding to the input operation of freeze, onto the cine
memory 110 (step S13).

[0060] Subsequently, the controller 108 starts generation
(step S14) of live image data similarly to step S12. Subse-
quently, the controller 108 follows the image arrangement
format input in step SI1 to generate a parallel screen
containing a frozen image based on the cine image data
generated in step S13 and a live image of the live image data
being arranged in parallel, and displays the generated screen
on the display part 107 (step S15). Note that arrangement on
the parallel screen of step S15 is assumed to be preset such
that the frozen image is arranged on the left side and the live
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image is arranged on the right side, for example. Accord-
ingly, a frozen image being an ultrasound image on the
healthy portion side is arranged on the left side.

[0061] The operator applies the ultrasound probe 15 to the
target site of the subject and moves the probe as appropriate,
and prepares for freeze input while visually confirming the
live image. Step S15 aims to generate an ultrasound image
of a site on the affected portion side, for example. Subse-
quently, the controller 108 receives an operator’s operation
input of freeze via the operation input part 101, and holds the
cine image data of a predetermined number of frames
corresponding to the input operation of freeze, onto the cine
memory 110 (step S16).

[0062] Subsequently, the controller 108 follows the image
arrangement format input in step S11 to generate a parallel
screen containing a frozen image based on the cine image
data generated in step S13 and a frozen image based on the
cine image data generated in step S16 being arranged in
parallel, and starts displaying the generated screen on the
display part 107 (step S17). Note that arrangement on the
parallel screen of step S17 is assumed to be preset such that
the frozen image in step S13 is arranged on the left side and
the frozen image in step S16 is arranged on the right side, for
example. Accordingly, a frozen image being an ultrasound
image on the healthy portion side is arranged on the left side,
and a frozen image being an ultrasound image on the
affected portion side is arranged on the right side.

[0063] In step S17, a parallel screen similar to the two-
image-saved image 300 illustrated in F1G. 4 is displayed, for
example. Herein, it is assumed that the image arrangement
format is the left-right format. The two-image-saved image
300 includes an ultrasound image 310 arranged on the left
side, an ultrasound image 320 arranged on the right side, and
further includes grayscale bars 311 and 321, cine bars 312
and 322, and an active screen line 330, as graphic informa-
tion.

[0064] The ultrasound image 310 is an ultrasound image
on the healthy portion side, for example. The ultrasound
image 320 is an ultrasound image on the affected portion
side, for example. The grayscale bars 311 and 321 are scale
(chart) images of a black and white gradation. The grayscale
bar 311 is arranged on the left side portion of the ultrasound
image 310. The grayscale bar 321 is arranged on the right
side portion of the ultrasound image 320.

[0065] The cine bars 312 and 322 includes a bar main
body and a knob. The bar main body extends in the left-right
direction, and a plurality of frames of cine image data is
associated with a position in the left-right direction. The
knob is an operation element operable to move in the
left-right direction on the bar main body. The cine bar 312
is arranged below the ultrasound image 310. The cine bar
322 is arranged below the ultrasound image 320. The knob
is operated to move on the cine bar 312 to select cine image
data corresponding to the position of the knob from among
the cine image data generated in step S13, and the ultrasound
image corresponding to the selected cine image data is
displayed on the ultrasound image 310. The knob is operated
to move on the cine bar 322 to select cine image data
corresponding to the position of the knob from among the
cine image data generated in step S16, and the ultrasound
image corresponding to the selected cine image data is
displayed on the ultrasound image 320.

[0066] The active screen line 330 is a display element
indicating an active (selected) state of the ultrasound image,
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and switches between an active state of the ultrasound image
310 and an active state of the ultrasound image 320 in
accordance with active switching operation. The active
screen line 330 is arranged above the ultrasound image in the
active state. It is possible to apply processing according to
the operation corresponding to the ultrasound image on the
ultrasound image in the active state. For example, it is
possible to perform processing of selecting cine image data
according to the operation of the cine bar corresponding to
the ultrasound image in the active state.

[0067] Subsequently. the controller 108 receives opera-
tor’s various operation inputs via the operation input part
101, and performs processing in accordance with the opera-
tion content (step S18). Examples of the operation and
processing in step S18 include the switching operation of the
active state, the left-right (ultrasound image) display switch-
ing on the active screen line, the cine bar knob moving
operation corresponding to the ultrasound image in the
active state, and cine image data selection (change of
ultrasound image to display) corresponding to the knob
movement.

[0068] Subsequently. the controller 108 receives opera-
tor’s saving operation input for the two-image-saved image
data via the operation input part 101, and determines
whether the saving operation has been performed (step S19).
In a case where the saving operation has not been performed
(step S19; NO), the processing returns to step S18. In a case
where the saving operation has been performed (step S19;
YES), the controller 108 generates supplementary informa-
tion including the image arrangement format input in step
S11 (step S20).

[0069] Subsequently. the controller 108 generates a par-
allel screen being displayed on the display part 107 as
two-image-saved image data, stores the generated two-
image-saved image data in the storage 109 (step S21) in
association with the supplementary information generated in
step S20, and finishes the first multiple-image-saved image
saving processing. Step S21 saves the two-image-saved
image data of the two-image-saved image 300, for example.
The two-image-saved image data and the supplementary
information are stored in association with patient informa-
tion input by the operator via the operation input part 101.
[0070] While the above description of the first multiple-
image-saved image saving processing is an exemplary case
where the image arrangement format is the left-right format,
the image arrangement format may be the upper-lower
format. In this case, step S17 displays a parallel screen
similar to the two-image-saved image 400 illustrated in FIG.
5. The two-image-saved image 400 includes an ultrasound
image 410 arranged on the upper side, an ultrasound image
420 arranged on the lower side, and further includes gray-
scale bars 411 and 421, cine bars 412 and 422, and an active
screen line 430, as graphic information.

[0071] The ultrasound image 410 is an ultrasound image
on the healthy portion side, for example. The ultrasound
image 420 is an ultrasound image on the affected portion
side, for example. The grayscale bar 411 is arranged on the
left side of the ultrasound image 410. The grayscale bar 421
is arranged on the left side of the ultrasound image 420.
[0072] The cine bar 412 is arranged in the lower right side
portion of the ultrasound image 410. The cine bar 422 is
arranged at the lower right side portion of the ultrasound
image 420. The knob is operated to move on the cine bar 412
to select cine image data corresponding to the position of the
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knob from among the cine image data generated in step S13,
and the ultrasound image corresponding to the selected cine
image data is displayed on the ultrasound image 410. The
knob is operated to move on the cine bar 422 to select cine
image data corresponding to the position of the knob from
among the cine image data generated in step S16, and the
ultrasound image corresponding to the selected cine image
data is displayed on the ultrasound image 420.

[0073] The active screen line 430 is arranged on the left
side of the ultrasound image in the active state in accordance
with the active switching operation. Step S20 saves the
two-image-saved image data of the two-image-saved image
400, for example.

[0074] Next, the first multiple-image comparison display
processing will be described with reference to FIGS. 6 to 8.
The first multiple-image comparison display processing is
processing of using the supplementary information and the
setting information to perform comparison display of an
appropriate ultrasound image contained in the two-image-
saved image data stored in the storage 109 and a current
frozen image, being arranged in parallel.

[0075] It is assumed that the first multiple-image-saved
image saving processing is executed at least once before-
hand and at least one two-image-saved image is stored in the
storage 109 beforehand. In the ultrasound diagnosis appa-
ratus 1, an operator’s input of an instruction to execute the
first multiple-image comparison display processing via the
operation input part 101 triggers the controller 108 to
execute the first multiple-image comparison display pro-
cessing in accordance with the first multiple-image com-
parison display program stored in the ROM.

[0076] As illustrated in FIG. 6, the controller 108 receives
an operator’s selection input of two-image-saved image data
via the operation input part 101, and reads the selected
two-image-saved image data and associated supplementary
information and setting information from the storage 109
(step S31). In step S31, for example, two-image-saved
image data associated with patient information of a subject
(patient) to be diagnosed and scanned in the past is selected.
[0077] Subsequently, the controller 108 determines (step
S32) the image arrangement format on the basis of the
supplementary information read in step S31. For example,
the left-right format is determined as the image arrangement
format.

[0078] Subsequently, the controller 108 determines an
ultrasound image as a comparison image among the two-
image-saved image data on the basis of the comparison
image designation information of the setting information
read in step S31, and determines the display position of the
comparison image on a two-image comparison screen
described below on the basis of the comparison image
display position information of the setting information in a
same manner (step S33). For example, the ultrasound image
on the right side among the two-image-saved image data is
determined as the comparison image, and the left side is
determined as the comparison image display position on the
two-image comparison screen.

[0079] Subsequently, the controller 108 starts generation
of live image data similarly to step S14 of the first multiple-
image-saved image saving processing (step S34). Step S34
is a step to generate a live image of a site on the affected
portion side, for example.

[0080] Subsequently, the controller 108 follows the image
arrangement format and the comparison image display posi-
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tion determined in steps S32 and S33 to generate a two-
image comparison screen containing the comparison image
determined in step S33 among the two-image-saved image
data read in step S31 and a live image being arranged in
parallel, and displays the generated screen on the display
part 107 (step S35). For example, in the two-image com-
parison screen in step S35, the comparison image is arranged
on the left side and the live image is arranged on the right
side. Accordingly, a comparison image being a past ultra-
sound image on the affected portion side of the subject is
arranged on the left side, and a live image being a current
ultrasound image on the affected portion side of the subject
is arranged on the right side.

[0081] The operator applies the ultrasound probe 15 to the
target site of the subject and moves the probe as appropriate,
and prepares for freeze input while visually confirming the
live image. Step S35 aims to generate an ultrasound image
of a site on the affected portion side, for example. Subse-
quently, the controller 108 receives an operator’s operation
input of freeze via the operation input part 101, and holds the
cine image data of a predetermined number of frames
corresponding to the input of freeze, onto the cine memory
110 (step S36).

[0082] Subsequently, the controller 108 follows the image
arrangement format and the comparison image display posi-
tion determined in steps S32 and S33 to generate a two-
image comparison screen containing the comparison image
determined in step S33 among the two-image-saved image
data read in step S31 and a frozen image based on the cine
image data generated in step S35 being arranged in parallel,
and starts displaying the generated screen on the display part
107 (step S37). In the two-image comparison screen in step
S37, for example, the comparison image of step S31 is
arranged on the left side and the frozen image of step S36 is
arranged on the right side. Accordingly, a comparison image
being a past ultrasound image on the affected portion side of
the subject is arranged on the left side, and a frozen image
being a current ultrasound image on the affected portion side
of the subject is arranged on the right side.

[0083] In step S37, for example, the two-image compati-
son screen 500 illustrated in FIG. 7 is displayed. Herein, it
is assumed that the image arrangement format is the left-
right format. The two-image comparison screen 500
includes an ultrasound image 510 arranged on the left side,
an ultrasound image 520 arranged on the right side, gray-
scale bars 511 and 521, cine bars 512 and 522, and an active
screen line 530.

[0084] The ultrasound image 510 is a past ultrasound
image on the affected portion side, for example, and has the
same content as the ultrasound image 320 of the two-image-
saved image 300. The ultrasound image 520 is a current
ultrasound image of the affected portion side, for example.
The grayscale bar 511 is arranged on the right side portion
of the ultrasound image 510 and has the same content as the
grayscale bar 321. The grayscale bar 521 is arranged on the
right side portion of the ultrasound image 520.

[0085] The cine bar 512 is arranged below the ultrasound
image 510 and has the same content as the cine bar 322 and
is inoperable since this is a portion of the image. The cine
bar 522 is arranged below the ultrasound image 520 and is
operable. The knob is operated to move on the cine bar 522
to select cine image data corresponding to the position of the
knob from among the cine image data generated in step S36,
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and the ultrasound image corresponding to the selected cine
image data is displayed on the ultrasound image 520.
[0086] The active screen line 530 is arranged on the
ultrasound image 510 being in the active state at the time of
saving and has the same content as the active screen line 330
and is inoperable since this is a portion of the image.
[0087] Subsequently, the controller 108 receives opera-
tor’s various operation inputs via the operation input part
101, and performs processing according to the operation
content (step S38). Examples of the operation and process-
ing in step S37 include cine bar knob moving operation
corresponding to a live image and cine image data selection
(changing ultrasound image to be displayed) according to
the knob movement.

[0088] Subsequently, the controller 108 receives opera-
tor’s operation input of finishing the first multiple-image
comparison display processing via the operation input part
101, and determines whether the finish operation has been
performed (step S39). In a case where the finish operation
has not been performed (step S39; NO), the processing
returns to step S38. In a case where the finish operation is
performed (step S39; YES), the first multiple-image com-
parison display processing is finished.

[0089] While the above description of the first multiple-
image comparison display processing is an exemplary case
where the image arrangement format of the two-image-
saved image data (supplementary information) is the lefi-
right format, the image arrangement format of the two-
image-saved image data may be the upper-lower format. In
this case, step S37 displays the two-image comparison
screen 600 illustrated in FIG. 8, for example. The two-image
comparison screen 600 includes an ultrasound image 610
arranged on the upper side, an ultrasound image 620
arranged on the lower side, grayscale bars 611 and 621, cine
bars 612 and 622, and an active screen line 630.

[0090] The ultrasound image 610 is, for example, a past
ultrasound image on the affected portion side and has the
same content as the ultrasound image 420 of the two-image-
saved image 400. The ultrasound image 620 is a current
ultrasound image on the affected portion side, for example.
The grayscale bar 611 is arranged on the left side of the
ultrasound image 610 and has the same content as the
grayscale bar 421. The grayscale bar 621 is arranged on the
left side of the ultrasound image 620.

[0091] The cine bar 612 is arranged at the lower right
portion side of the ultrasound image 610 and has the same
content as the cine bar 422 and is inoperable since this is a
portion of the image. The cine bar 622 is arranged at the
lower right portion of the ultrasound image 620 and is
operable. The knob is operated to move on the cine bar 622
to select cine image data corresponding to the position of the
knob from among the cine image data generated in step S36,
and the ultrasound image corresponding to the selected cine
image data is displayed on the ultrasound image 620.
[0092] The active screen line 630 is arranged on the left
side of the ultrasound image 610 being in the active state at
the time of saving and has the same content as the active
screen line 430 and is inoperable since this is a portion of the
image.

[0093] According to the present embodiment as described
above, the ultrasound diagnosis apparatus 1 includes the
transmitter 102 that outputs a drive signal to the ultrasound
probe 15 that transmits and receives ultrasound waves, the
receiver 103 that obtains a reception signal from the ultra-
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sound probe 15, and the image generator 104 that generates
ultrasound image data from the reception signal. The ultra-
sound diagnosis apparatus 1 further includes the controller
108 that reads and obtains two-image-saved image data
having a plurality of ultrasound images generated in the past
in a single screen, from the storage 109, then obtains the
image arrangement format of the plurality of ultrasound
images of the obtained two-image-saved image data, and
performs comparison display of the comparison image
among the plurality of ultrasound images of the two-image-
saved image data and a current frozen image as a current
image based on the generated current ultrasound image data,
onto a single screen of the display part 107 in accordance
with the obtain image arrangement format.

[0094] With this configuration, it is possible to perform
comparison display of the past comparison image of the
two-image-saved image data and the current frozen image in
an appropriate image arrangement format in accordance
with the obtained image arrangement format, with the same
display range for the comparison image and the current
frozen image, leading to achievement of operator’s visual
comparison of the two ultrasound images with higher accu-
racy.

[0095] Moreover, the controller 108 obtains the image
arrangement format from the supplementary information
stored in the storage 109 in association with the obtained
two-image-saved image data, that is, the supplementary
information having the image arrangement format of the
two-image-saved image data. This makes it possible to
appropriately perform comparison display of the past com-
parison image of the two-image-saved image data and the
current frozen image, in the image arrangement format of
the two-image-saved image data.

[0096] In addition, the controller 108 obtains comparison
image designation information for designating a comparison
image from among the plurality of ultrasound images of the
obtained two-image-saved image data, and performs com-
parison display of the past comparison image of the two-
image-saved image data and the current frozen image on the
basis of the obtained image arrangement format and com-
parison image designation information. This makes it pos-
sible to perform comparison display of an appropriate past
comparison image among the two-image-saved image data,
and the current frozen image.

[0097] Moreover, the controller 108 reads from the storage
109 the setting information containing comparison image
designation information fixedly set beforehand, and obtains
comparison image designation information from the setting
information. This makes it possible to perform comparison
display of a fixedly set appropriate past comparison image
among the two-image-saved image data, and the current
frozen image.

[0098] (First Modification)

[0099] A first modification of the above embodiment will
be described with reference to FIG. 9. FIG. 9 is a flowchart
illustrating second multiple-image-saved image saving pro-
cessing.

[0100] In the present modification, the ultrasound diagno-
sis apparatus 1 is used as an apparatus, similarly to the
above-described embodiment. It is assumed, however, that
the ROM of the controller 108 stores a second multiple-
image-saved image saving program instead of the first
multiple-image-saved image saving program. In addition, it
is assumed that the setting information set and stored
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beforehand in the storage 109 includes the comparison
image display position information alone.

[0101] Next, operation of the ultrasound diagnosis appa-
ratus 1 according to the present modification will be
described. The second multiple-image-saved image saving
processing will be described with reference to FIG. 9. The
second multiple-image-saved image saving processing is
processing of transmitting and receiving ultrasound waves to
and from the subject to generate two ultrasound images,
saving the two-image-saved image data containing the two
generated ultrasound images arranged in parallel, and add-
ing comparison image designation information to the setting
information in accordance with an operator’s input.

[0102] In the ultrasound diagnosis apparatus 1, an opera-
tor’s input of an instruction to execute the second multiple-
image-saved image saving processing via the operation
input part 101 triggers the controller 108 to execute the
second multiple-image-saved image saving processing in
accordance with the second multiple-image-saved image
saving program stored in the ROM.

[0103] As illustrated in FIG. 9, steps S41 to S51 are
respectively similar to steps S11 to S21 of the first multiple-
image-saved image saving processing in FIG. 3. Subse-
quently, the controller 108 receives an operator’s selection
input of an ultrasound image to be the comparison image
from among the two-image-saved image data via the opera-
tion input part 101, adds the comparison image designation
information corresponding to the input selection information
to the setting information stored in the storage 109 (step
S52), and finishes the second multiple-image-saved image
saving processing. In a case where the image arrangement
format is the left-right format, for example, the ultrasound
image on the right side among the two-image-saved image
data is selected as the comparison image. In a case where the
image arrangement format is the upper-lower format, for
example, the ultrasound image on the lower side among the
two-image-saved image data is selected as the comparison
image.

[0104] It is allowable to use a configuration in which step
S52 is executed before the step S51, or the first multiple-
image-saved image saving processing is finished after the
execution of the step S51 and step S52 is executed as
appropriate before the execution of the first multiple-image
comparison display processing. Moreover, similarly to the
above-described embodiment, the first multiple-image-
saved image display processing is executed after execution
of the second multiple-image-saved image saving process-
ing.

[0105] According to the present modification as described
above, the controller 108 reads the setting information
containing the comparison image designation information
set beforehand in accordance with an operator’s operation
input from the storage 109, and obtains the comparison
image designation information from the setting information.
This makes it possible to perform comparison display of an
appropriate past comparison image according to an opera-
tor’s intention among the two-image-saved image data, and
the current frozen image.

[0106] (Second Modification)

[0107] A second modification of the above embodiment
will be described with reference to FIG. 10. FIG. 10 is a
flowchart illustrating second multiple-image comparison
display processing.
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[0108] In the present modification, the ultrasound diagno-
sis apparatus 1 is used as an apparatus, similarly to the
above-described embodiment. It is assumed, however, that
the ROM of the controller 108 stores a second multiple-
image comparison display program instead of the first
multiple-image comparison display program. In addition, it
is assumed that the setting information set and stored
beforehand in the storage 109 includes the comparison
image display position information alone.

[0109] Next, operation of the ultrasound diagnosis appa-
ratus 1 according to the present modification will be
described. The second multiple-image comparison display
processing will be described with reference to FIG. 10. The
second multiple-image comparison display processing is
processing of using the supplementary information and the
setting information to perform comparison display of an
appropriate ultrasound image contained in the two-image-
saved image data stored in the storage 109 and a current
frozen image, being arranged in parallel.

[0110] It is assumed that the first multiple-image-saved
image saving processing is executed at least once before-
hand and at least one two-image-saved image is stored in the
storage 109 beforehand. In step S20 of the first multiple-
image-saved image saving processing, however, the control-
ler 108 generates supplementary information including the
image arrangement format input in step S11 and comparison
image designation information of designating the ultrasound
image switched to the active state in step S18 as the
comparison images.

[0111] In the ultrasound diagnosis apparatus 1, an opera-
tor’s input of an instruction to execute the second multiple-
image comparison display processing via the operation input
part 101 triggers the controller 108 to execute the second
multiple-image comparison display processing in accor-
dance with the second multiple-image comparison display
program stored in the ROM.

[0112] As illustrated in FIG. 10, steps S61 and S62 are
respectively similar to steps S31 and S32 of the first mul-
tiple-image comparison display processing in FIG. 6. Sub-
sequently, the controller 108 determines (step S63) an ultra-
sound image as a comparison image among the two-image-
saved image data on the basis of the comparison image
designation information of the supplementary information
read in step S61. For example, in a case where the image
arrangement format is the left-right format, the ultrasound
image on the right side among the two-image-saved image
data is determined as the comparison image. In a case where
the image arrangement format is the upper-lower format, for
example, the ultrasound image on the lower side among the
two-image-saved image data is determined as the compari-
son image.

[0113] Subsequently, the controller 108 determines (step
S64) the comparison image display position on the two-
image comparison screen described below on the basis of
the comparison image display position information of the
setting information read in step S61. In a case where the
image arrangement format is the left-right format, for
example, the left side is determined as the comparison image
display position on the two-image comparison screen. In
another case where the image arrangement format is the
upper-lower format, for example, the upper side is deter-
mined as the comparison image display position on the
two-image comparison screerl.
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[0114] Steps S65 to S70 are respectively similar to steps
S34 to S39 of the first multiple-image comparison display
processing in FIG. 6.

[0115] As described above, according to the present modi-
fication, the controller 108 obtains the comparison image
designation information from the supplementary informa-
tion associated with the obtained two-image-saved image
data, that 1s, the supplementary information containing the
comparison image designation information designating the
ultrasound image that is in the active state at the time of
saving of the two-image-saved image data, as the compari-
son image. This makes it possible to perform comparison
display of an appropriate past comparison image that is in
the active state at the time of saving among the two-image-
saved image data, and the current frozen image.

[0116] (Third Modification)

[0117] A third modification of the above embodiment will
be described with reference to FIG. 11. FIG. 11 is a flowchart
illustrating third multiple-image comparison display pro-
cessing.

[0118] In the present modification, the ultrasound diagno-
sis apparatus 1 is used as an apparatus, similarly to the
above-described embodiment. It is assumed, however, that
the ROM of the controller 108 stores the second multiple-
image comparison display program instead of the third
multiple-image comparison display program. In addition, it
is assumed that the setting information set and stored
beforehand in the storage 109 includes the comparison
image display position information alone.

[0119] Next, operation of the ultrasound diagnosis appa-
ratus 1 according to the present modification will be
described. The third multiple-image comparison display
processing will be described with reference to FIG. 11. The
third multiple-image comparison display processing is pro-
cessing of using graphic information detection information
and the setting information to perform comparison display
of an appropriate ultrasound image contained in the two-
image-saved image data stored in the storage 109 and a
current frozen image, being arranged in parallel.

[0120] As illustrated in FIG. 11, step S81 is similar to step
S31 of the first multiple-image comparison display process-
ing in FIG. 6. Subsequently, the controller 108 detects active
screen lines, grayscale bars, cine bars as graphic information
together with their position information from the image of
the two-image-saved image data read in step S81 by image
analysis, and determines the detected position information
of the graphic information as detection information (step
S82). Exemplary image analysis is template matching of
each of the pieces of graphic information.

[0121] Step S82 generates, for example, position informa-
tion indicating that the active screen line 330 is arranged on
the upper side (upper right side of the screen) of the
ultrasound image 320, position information indicating that
each of the grayscale bars 311 and 321 is respectively
arranged on the left-right side of each of the ultrasound
images 310 and 320, and position information indicating
that each of the cine bars 312 and 322 is respectively
arranged on the lower side (lower side of the screen) of each
of the ultrasound images 310 and 320, in the two-image-
saved image 300 of FIG. 4. As another example, step S82
generates position information indicating that the active
screen line 430 is arranged on the left side (lower left side
of the screen) of the ultrasound image 420, position infor-
mation indicating that each of the grayscale bars 411 and 421
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is respectively arranged on the left side (left side of the
screen) of each of the ultrasound images 410 and 420, and
position information indicating that each of the cine bars 412
and 422 is respectively arranged on the lower right side
(lower right side of the screen) of each of the ultrasound
images 410 and 420, in the two-image-saved image 400 of
FIG. 5.

[0122] Subsequently. the controller 108 determines (step
S83) the image arrangement format and an ultrasound image
as a comparison image among the two-image-saved image
data on the basis of the detection information obtained in
step S82.

[0123] In a case where the two-image-saved image 300 is
read in step S81, for example, position information indicat-
ing that the active screen line 330 is arranged on the upper
side (upper right side of the screen) of the ultrasound image
320, position information indicating that each of the gray-
scale bars 311 and 321 is respectively arranged on the
left-right side (left-right side on the screen) of each of the
ultrasound images 310 and 320, and position information
indicating that each of the cine bars 312 and 322 is respec-
tively arranged on the lower side (lower side of the screen)
of each of the ultrasound images 310 and 320, among the
detection information, is a feature of a case where the image
arrangement format is the left-right format. Therefore, in
step S85, the left-right format is determined as the image
arrangement format. Similarly, the position information
indicating that the active screen line 330 is arranged on the
upper side (upper right side of the screen) of the ultrasound
image 320 among the detection information indicates that it
is preferable that the ultrasound image 320 be designated as
the comparison image when it is in the active state. Accord-
ingly, the ultrasound image 320 on the right side among the
two-image-saved image data is determined as the compari-
son image in step S85

[0124] Moreover, in a case where the two-image-saved
image 400 is read in step S81, for example, position infor-
mation indicating that the active screen line 430 is arranged
on the left side (left side of the screen) of the ultrasound
image 420, position information indicating that each of the
grayscale bars 411 and 421 is respectively arranged on the
left side (left side of the screen) of each of the ultrasound
images 410 and 420, and position information indicating
that each of the cine bars 412 and 422 is respectively
arranged on the lower right side (lower right side of the
screen) of each of the ultrasound images 410 and 420,
among the detection information, is a feature of a case where
the image arrangement format is the upper-lower format.
Accordingly, in step S83, the upper-lower format is deter-
mined as the image arrangement format. Moreover, the
position information indicating that the active screen line
430 is arranged on the left side (lower left side of the screen)
of the ultrasound image 420 among the detection informa-
tion indicates that it is preferable that the ultrasound image
420 be designated as the comparison image when it is in the
active state. Accordingly, the ultrasound image 420 on the
right side among the two-image-saved image data is deter-
mined as the comparison image in step S83.

[0125] Step S84 is similar to step S64 of the second
multiple-image comparison display processing in FIG. 10.
Steps S85 to S90 are respectively similar to steps S34 to S39
of the first multiple-image comparison display processing in
FIG. 6. Note that the graphic information used in detecting
the arrangement (position information) is not limited to the
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active screen line, the grayscale bar, or the cine bar. It is
allowable to use a configuration to detect arrangement of
other graphic information (position information) such as a
mark indicating the type of the ultrasound probe 15.
[0126] According to the present modification as described
above, the controller 108 performs image analysis on the
obtained two-image-saved image data to detect the position
information of the active screen line, the grayscale bar, and
the cine bar, as graphic information, and obtains the image
arrangement format corresponding to the detected position
information. This makes it possible to appropriately perform
comparison display of the past comparison image of the
two-image-saved image data and the current frozen image in
the image arrangement format of the two-image-saved
image data.

[0127] In addition, the controller 108 performs image
analysis on the obtained two-image-saved image data to
detect the position information of the active screen line as
graphic information indicating the active state of the ultra-
sound image, and obtains the comparison image designation
information corresponding to the detected position informa-
tion. This makes it possible to perform comparison display
of an appropriate past comparison image that is in the active
state at the time of saving among the two-image-saved
image data, and the current frozen image.

[0128] The description in the above embodiment is an
example of a preferred ultrasound diagnosis apparatus
according to the present invention, and the present invention
is not limited thereto. For example, at least two of the
above-described embodiments, modifications, and the fol-
lowing configurations may be appropriately combined with
each other. More specifically, it is allowable to use a
configuration for the multiple-image comparison display
processing, in which the two-image comparison screen is
displayed using the image arrangement format based on the
supplementary information and the comparison image des-
ignation information based on the position information of
the graphic information.

[0129] While the above-described embodiment and the
modification use a configuration in which the two-image-
saved image data is generated from the two ultrasound
images (current frozen images) generated by transmitting
and receiving ultrasound waves to and from the subject, the
present invention is not limited to this configuration. It is
allowable to use a configuration, for example, of generating
two-image-saved image data from one ultrasound image
generated and stored in the past and from one ultrasound
image (current frozen image) generated by transmitting and
receiving ultrasound waves to and from the subject. Fur-
thermore, it is allowable to use a configuration in which
two-image-saved image data corresponding to the two-
image comparison screen displayed in the first to third
multiple-image comparison display processing is generated
and stored in the storage 109.

[0130] Moreover, while the above-described embodiment
and the modifications use a configuration of using the
two-image-saved image data as the multiple-image-saved
image data in which two ultrasound images are arranged in
parallel in the left-right or the upper-lower format, for the
comparison display, the present invention is not limited to
this configuration. It is allowable to use a configuration of
using a multiple-image-saved image data in which three or
more ultrasound images are arranged in one screen, for the
comparison display. For example, it is allowable to use a
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configuration to first determine a comparison image on the
basis of the comparison image designation information from
among multiple-image-saved image data containing three or
more ultrasound images, and subsequently perform com-
parison display of the comparison image and the current
frozen image being arranged in a single screen.

[0131] Moreover, while the above-described embodiment
and the modifications use a configuration in which the
comparison display is performed between the comparison
image (still image) of the multiple-image-saved image data
as a still image and the current frozen image as the current
image (still image), the present invention is not limited to
this configuration. For example, it is allowable to use a
configuration in which the comparison display is performed
between a comparison image (moving image) of multiple-
image-saved image data as a moving image, and a live
image as a current image (moving image). Furthermore, it is
also allowable to use a configuration in which the compari-
son display is performed between the comparison image
(still image) of the multiple-image-saved image data as a
still image and the live image, or in which the comparison
display is performed between the comparison image (mov-
ing image) of the multiple-image-saved image data as a
moving image and the current frozen image as a still image.
[0132] Moreover, while the above-described embodiment
and the modifications use a configuration in which the
controller 108 reads and obtains the multiple-image-saved
image data (and supplementary information) from the stor-
age 109, the present invention is not limited to this configu-
ration. For example, it is allowable to use a configuration in
which the ultrasound diagnosis apparatus 1 includes a com-
munication part to communicate with an external apparatus,
the multiple-image-saved image data (and supplementary
information) is stored in an external apparatus such as an
external image server beforehand, and the controller 108
obtains the multiple-image-saved image data (and supple-
mentary information) via the communication part by send-
ing a request to and receiving the data from the external
apparatus.

[0133] In addition, detailed configurations and detailed
operation of each of the apparatuses configuring the ultra-
sound diagnosis apparatus 1 according to the present
embodiments can be appropriately modified without depart-
ing from the spirit and scope of the present invention.
[0134] Although embodiments of the present invention
have been described and illustrated in detail, the disclosed
embodiments are made for purposes of illustration and
example only and not limitation. The scope of the present
invention should be interpreted by terms of the appended
claims.

What is claimed is:

1. An ultrasound diagnosis apparatus comprising:

a transmitter that outputs a drive signal to an ultrasound
probe that transmits and receives ultrasound waves;

a receiver that obtains a reception signal from the ultra-
sound probe;

an image generator that generates ultrasound image data
from the reception signal;

a multiple-image-saved image data acquisition part that
obtains multiple-image-saved image data containing a
plurality of ultrasound images generated in the past
within a single screen;
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an information acquisition part that obtains an image
arrangement format of the plurality of ultrasound
images of the obtained multiple-image-saved image
data; and
a display controller that performs comparison display of
a comparison image among the plurality of ultrasound
images of the multiple-image-saved image data and a
current image based on the generated current ultra-
sound image data onto a single screen of the display
part in accordance with the obtained image arrange-
ment format.
2. The ultrasound diagnosis apparatus according to claim
13
wherein the information acquisition part obtains the
image arrangement format from supplementary infor-
mation associated with the obtained multiple-image-
saved image data, the supplementary information con-
taining the image arrangement format of the multi-
image-saved image data.
3. The ultrasound diagnosis apparatus according to claim
1,
wherein the information acquisition part performs image
analysis on the obtained multiple-image-saved image
data to detect position information of graphic informa-
tion, and obtains the image arrangement format corre-
sponding to the position information.
4. The ultrasound diagnosis apparatus according to claim
1,
wherein the information acquisition part obtains compari-
son image designation information for designating a
comparison image from among the plurality of ultra-
sound images of the obtained multiple-image-saved
image data, and
the display controller performs comparison display of the
comparison image among the plurality of ultrasound
images of the multiple-image-saved image data and a
current image based on the generated current ultra-
sound image data onto a single screen of the display
part in accordance with the obtained image arrange-
ment format and the obtained comparison image des-
ignation information.
5. The ultrasound diagnosis apparatus according to claim
27
wherein the information acquisition part obtains compari-
son image designation information for designating a
comparison image from among the plurality of ultra-
sound images of the obtained multiple-image-saved
image data, and
the display controller performs comparison display of the
comparison image among the plurality of ultrasound
images of the multiple-image-saved image data and a
current image based on the generated current ultra-
sound image data onto a single screen of the display
part in accordance with the obtained image arrange-
ment format and the obtained comparison image des-
ignation information.
6. The ultrasound diagnosis apparatus according to claim
3,
wherein the information acquisition part obtains compari-
son image designation information for designating a
comparison image from among the plurality of ultra-
sound images of the obtained multiple-image-saved
image data, and

11
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the display controller performs comparison display of the
comparison image among the plurality of ultrasound
images of the multiple-image-saved image data and a
current image based on the generated current ultra-
sound image data onto a single screen of the display
part in accordance with the obtained image arrange-
ment format and the obtained comparison image des-
ignation information.

7. An ultrasound diagnosis apparatus comprising:

a transmitter that outputs a drive signal to an ultrasound
probe that transmits and receives ultrasound waves;

a receiver that obtains a reception signal from the ultra-
sound probe;

an image generator that generates ultrasound image data
from the reception signal;

a multiple-image-saved image data acquisition part that
obtains multiple-image-saved image data containing a
plurality of ultrasound images generated in the past
within a single screen,

an information acquisition part that obtains comparison
image designation information to designate a compari-
son image from among the plurality of ultrasound
images of the obtained multiple-image-saved image
data; and

a display controller that performs comparison display of
a comparison image among the plurality of ultrasound
images of the multiple-image-saved image data and a
current image based on the generated current ultra-
sound image data onto a single screen of the display
part in accordance with the obtained comparison image
designation information.

8. The ultrasound diagnosis apparatus according to claim

7,

wherein the information acquisition part obtains the com-
parison image designation information from supple-
mentary information associated with the obtained mul-
tiple-image-saved image data, the supplementary
information containing the comparison image designa-
tion information designating an ultrasound image that
is in an active state at the time of saving of the
multiple-image-saved image data, as the comparison
image.

9. The ultrasound diagnosis apparatus according to claim

4,

wherein the information acquisition part obtains the com-
parison image designation information from supple-
mentary information associated with the obtained mul-
tiple-image-saved image data, the supplementary
information containing the comparison image designa-
tion information designating an ultrasound image that
is in an active state at the time of saving of the
multiple-image-saved image data, as the comparison
image.

10. The ultrasound diagnosis apparatus according to claim

7,

wherein the information acquisition part performs image
analysis on the obtained multiple-image-saved image
data to detect position information of graphic informa-
tion indicating an active state of the ultrasound image,
and obtains comparison image designation information
corresponding to the detected position information.

11. The ultrasound diagnosis apparatus according to claim

45
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wherein the information acquisition part performs image
analysis on the obtained multiple-image-saved image
data to detect position information of graphic informa-
tion indicating an active state of the ultrasound image,
and obtains comparison image designation information
corresponding to the detected position information.

12. The ultrasound diagnosis apparatus according to claim

7,

wherein the information acquisition part obtains the com-
parison image designation information from setting
information containing the comparison image designa-
tion information fixedly set beforehand.

13. The ultrasound diagnosis apparatus according to claim

45
wherein the information acquisition part obtains the com-
parison image designation information from setting
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information containing the comparison image designa-
tion information fixedly set beforehand.
14. The ultrasound diagnosis apparatus according to claim
75
wherein the information acquisition part obtains the com-
parison image designation information from setting
information containing comparison image designation
information set beforehand in accordance with an
operation input.
15. The ultrasound diagnosis apparatus according to claim
4,
wherein the information acquisition part obtains the com-
parison image designation information from setting
information containing comparison image designation
information set beforehand in accordance with an
operation input.
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