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Description

BACKGROUND

1. Field

[0001] The present disclosure relates to a method and
apparatus for displaying an ultrasound image to which
additional information has been input, in response to a
user input of inputting additional information to an ultra-
sound image.

2. Description of the Related Art

[0002] Ultrasound diagnosis apparatuses transmit ul-
trasound signals generated by transducers of a probe to
an object and receive echo signals reflected from the
object, thereby obtaining at least one image of an internal
part of the object (e.g., soft tissues or blood flow). In par-
ticular, ultrasound diagnosis apparatuses are used for
medical purposes including observation of the interior of
an object, detection of foreign substances, and diagnosis
of damage to the object. Such ultrasound diagnosis ap-
paratuses provide high stability, display images in real
time, and are safe due to the lack of radioactive exposure,
compared to X-ray apparatuses. Therefore, ultrasound
diagnosis apparatuses are widely used together with oth-
er image diagnosis apparatuses including a computed
tomography (CT) apparatus, a magnetic resonance im-
aging (MRI) apparatus, and the like.
[0003] US 2008/0193004 A1 discloses an ultrasonic
diagnostic apparatus comprising an image acquisition
mode, wherein desired past images are registered in an
image table. A past image selected from the past images
registered in the table is displayed as a reference image
together with a live image in a predetermined form. To
register a past image in the image table, a past image is
selected, the operator then inputs an attribute associated
with the selected past image (e.g., patient information,
or an examination region), and the selected past image
is classified according to the attribute and registered, and
the storage location information of the past image is
stored.

SUMMARY

[0004] The invention is defined in the appended claims.
[0005] In accordance with the invention, an ultrasound
diagnosis apparatus is provided as defined in claim 1.
[0006] The user input unit may receive a user input of
selecting the reference frame displayed on the second
area, and the display may display the selected reference
frame on the first area.
[0007] The user input unit may receive a user input of
selecting a second cine frame from the plurality of cine
frames by scrolling the plurality of cine frames in an order
of being captured, and a user input of selecting the ref-
erence frame displayed on the second area. In response

to the user input of selecting the reference frame dis-
played on the second area, the processor may change
the selected cine frame from the second cine frame to
the first cine frame corresponding to the selected refer-
ence frame.
[0008] The display may display a marker representing
a capturing order of the selected cine frame, and, as the
first cine frame is determined as a cine frame selected
via scrolling, the display may change the displayed mark-
er to a marker representing that the selected cine frame
has changed from the second cine frame to the first cine
frame, and display the changed marker representing that
the selected cine frame has changed from the second
cine frame to the first cine frame.
[0009] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, the processor may receive a user input of ro-
tating a knob included in the ultrasound diagnosis appa-
ratus, and, in response to the user input of rotating the
knob, the processor may control the display so that the
plurality of reference frames are sequentially selected.
[0010] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, and, in response to a user input of selecting
the first cine frame, the processor may control the display
to preferentially display a reference frame captured at a
time point close to the time point when the selected first
cine frame is captured, from among the plurality of ref-
erence frames.
[0011] The user input unit may receive a user input of
re-selecting the first cine frame from the plurality of cine
frames by scrolling the plurality of cine frames in an order
of being captured. As the first cine frame is re-selected,
the processor may control the display to display, on the
reference frame displayed on the second area, a marker
representing that the reference frame displayed on the
second area is a reference frame corresponding to the
first cine frame.
[0012] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, and in response to a user input of inputting
additional information onto the first cine frame, the proc-
essor may control the display to preferentially display a
reference frame to which a same type of additional infor-
mation as a type of the input additional information has
been input, from among the plurality of reference frames.
[0013] According to an aspect of the present invention,
a method of displaying an ultrasound image is provided
as defined in claim 8.
[0014] The method may further include receiving a us-
er input of selecting the reference frame displayed on the
second area; and displaying the selected reference
frame on the first area.
[0015] The method may further include receiving a us-
er input of selecting a second cine frame from the plurality
of cine frames by scrolling the plurality of cine frames in
an order of being captured; receiving a user input of se-
lecting the reference frame displayed on the second area;
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and, in response to the user input of selecting the refer-
ence frame displayed on the second area, changing the
selected cine frame from the second cine frame to the
first cine frame corresponding to the selected reference
frame.
[0016] The method may further include displaying a
marker representing a capturing order of the selected
cine frame; and changing the displayed marker to a mark-
er representing that the selected cine frame has changed
from the second cine frame to the first cine frame.
[0017] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, the method may further include receiving a
user input of rotating a knob included in the ultrasound
diagnosis apparatus; and, in response to the user input
of rotating the knob, sequentially selecting the plurality
of reference frames.
[0018] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, the method may further include, in response
to a user input of selecting the first cine frame, preferen-
tially displaying a reference frame captured at a time point
close to the time point when the selected first cine frame
is captured, from among the plurality of reference frames.
[0019] The method may further include receiving a us-
er input of re-selecting the first cine frame from the plu-
rality of cine frames by scrolling the plurality of cine
frames in an order of being captured; and, as the first
cine frame is re-selected, displaying, on the reference
frame displayed on the second area, a marker represent-
ing that the reference frame displayed on the second
area is a reference frame corresponding to the first cine
frame.
[0020] When the plurality of reference frames including
the generated reference frame are displayed on the sec-
ond area, the method may further include, in response
to a user input of inputting additional information onto the
first cine frame, preferentially displaying a reference
frame to which a same type of additional information as
a type of the input additional information has been input,
from among the plurality of reference frames.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] These and/or other aspects will become appar-
ent and more readily appreciated from the following de-
scription of the embodiments, taken in conjunction with
the accompanying drawings in which:

FIG. 1 illustrates an exemplary embodiment in which
an ultrasound diagnosis apparatus generates a ref-
erence frame;
FIG. 2 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus displays
a reference frame;
FIGS. 3A and 3B illustrate an exemplary embodi-
ment in which the ultrasound diagnosis apparatus
displays a reference frame;

FIG. 4 illustrates an exemplary embodiment in which
the ultrasound diagnosis apparatus displays a refer-
ence frame on a sub-screen;
FIG. 5 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus re-
ceives a user input of selecting a reference frame;
FIGS. 6A and 6B illustrate user interfaces (UIs) for
selecting a reference frame, according to some ex-
emplary embodiments;
FIG. 7 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus displays
a selected reference frame in response to a user
input of selecting a reference frame;
FIGS. 8A and 8B illustrate exemplary embodiments
in which the ultrasound diagnosis apparatus displays
a selected reference frame in response to a user
input of selecting a reference frame;
FIG. 9 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus re-
ceives a user input of selecting one from a plurality
of types of additional information and preferentially
displays a reference frame to which additional infor-
mation of the selected type has been input;
FIGS. 10A and 10B illustrate an exemplary embod-
iment in which the ultrasound diagnosis apparatus
receives a user input of selecting one from a plurality
of types of additional information and preferentially
displays a reference frame to which additional infor-
mation of the selected type has been input;
FIGS. 11A and 11B illustrate another exemplary em-
bodiment in which the ultrasound diagnosis appara-
tus receives a user input of selecting one from a plu-
rality of types of additional information and preferen-
tially displays a reference frame to which additional
information of the selected type has been input;
FIG. 12 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus prefer-
entially displays a reference frame captured at a time
point close to a time point when a selected cine frame
has been captured;
FIG. 13 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus preferen-
tially displays a reference frame captured at a time
point close to a time point when a selected cine frame
has been captured;
FIG. 14 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus displays
a marker representing a reference frame corre-
sponding to a selected cine frame on the reference
frame;
FIG. 15 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus displays
a marker representing a reference frame corre-
sponding to a selected cine frame on the reference
frame;
FIG. 16 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus prefer-
entially displays a reference frame to which the same
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type of additional information as that of additional
information input to a cine frame has been input;
FIG. 17 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus preferen-
tially displays a reference frame to which the same
type of additional information as that of additional
information input to a cine frame has been input;
FIG. 18 is a flowchart of an exemplary embodiment
in which the ultrasound diagnosis apparatus displays
reference frames selected by a user from a plurality
of reference frames, as a group;
FIGS. 19A and 19B illustrate an exemplary embod-
iment in which the ultrasound diagnosis apparatus
displays reference frames selected by a user from a
plurality of reference frames, as a group;
FIG. 20 is a block diagram of a structure of the ultra-
sound diagnosis apparatus, according to an exem-
plary embodiment; and
FIG. 21 is a block diagram of a structure of the ultra-
sound diagnosis apparatus, according to another ex-
emplary embodiment.

DETAILED DESCRIPTION

[0022] When a part "includes" or "comprises" an ele-
ment, unless there is a particular description contrary
thereto, the part can further include other elements, not
excluding the other elements. In addition, terms such as
"... unit", "... module", or the like refer to units that perform
at least one function or operation, and the units may be
implemented as hardware or software or as a combina-
tion of hardware and software.
[0023] Reference will now be made in detail to embod-
iments, examples of which are illustrated in the accom-
panying drawings. In the drawings, parts irrelevant to the
description are omitted for simplicity of explanation, and
like numbers refer to like elements throughout.
[0024] Throughout the specification, an "ultrasound
image" refers to an image of an object, which is obtained
using ultrasound waves. Furthermore, an "object" may
be a human, an animal, or a part of a human or animal.
For example, the object may be an organ (e.g., the liver,
the heart, the womb, the brain, a breast, or the abdomen),
a blood vessel, or a combination thereof. Also, the object
may be a phantom. The phantom means a material hav-
ing a density, an effective atomic number, and a volume
that are approximately the same as those of an organism.
For example, the phantom may be a spherical phantom
having properties similar to a human body.
[0025] Throughout the specification, a "user" may be,
but is not limited to, a medical expert, for example, a
medical doctor, a nurse, a medical laboratory technolo-
gist, or a medical imaging expert, or a technician who
repairs medical apparatuses.
[0026] Throughout the specification, the term "addi-
tional information" may denote detailed information about
a target within an ultrasound image. The additional infor-
mation may include a figure set on the ultrasound image

to measure the target or a result of the measurement.
The additional information may include a comment input
onto the ultrasound image. The comment may include,
but is not limited to, a body marker, an arrow, or a text
comment.
[0027] Embodiments now will be described more fully
hereinafter with reference to the accompanying draw-
ings.
[0028] FIG. 1 illustrates an exemplary embodiment in
which an ultrasound diagnosis apparatus 1000 gener-
ates a reference frame.
[0029] Referring to FIG. 1, the ultrasound diagnosis
apparatus 1000 may generate, as a reference frame, a
cine frame to which additional information has been input,
in response to a user input of inputting additional infor-
mation to a cine frame, and display the generated refer-
ence frame.
[0030] The cine frame is an ultrasound image gener-
ated by the ultrasound diagnosis apparatus 1000 imaging
a target. The cine image may be an ultrasound image
that is not permanently stored in the ultrasound diagnosis
apparatus 1000 by a user. For example, as imaging of
the target is performed for a certain period of time, the
ultrasound diagnosis apparatus 1000 may acquire a plu-
rality of ultrasound images respectively representing the
target at a plurality of time points included in the certain
period of time, and arrange the plurality of ultrasound
images in chronological order.
[0031] As a cine frame is generated, the ultrasound
diagnosis apparatus 1000 may store the generated cine
frame in a buffer set on a volatile memory. The buffer in
which the cine frame is stored may be referred to as a
cine buffer in some cases, and may be implemented in
a ring shape.
[0032] Unless the ultrasound diagnosis apparatus
1000 receives a user input of storing a cine frame stored
in a buffer in a non-volatile memory, the ultrasound di-
agnosis apparatus 1000 may not store the cine frame in
the non-volatile memory. Accordingly, when the cine buff-
er runs short of capacity to store a new cine frame, the
ultrasound diagnosis apparatus 1000 may delete an al-
ready stored cine frame and store the new cine frame.
When the ultrasound diagnosis apparatus 1000 is turned
off, all of the cine frames stored in the cine buffer may
be deleted because of the characteristics of the volatile
memory.
[0033] The ultrasound diagnosis apparatus 1000 may
display a generated cine frame 30 on a first area 35 of a
screen of the ultrasound diagnosis apparatus 1000. In
this case, the ultrasound diagnosis apparatus 1000 may
display the number 70 of generated cine frames and an
order number 75_1 of the cine frame 30 indicating the
order in which the cine frame 30 is displayed on the
screen. For example, as shown in FIG. 1, the screen may
show that the displayed cine frame 30 is a 123th cine
frame from among a total number of 173 cine frames.
[0034] The ultrasound diagnosis apparatus 1000 may
sequentially display the cine frames in a capturing order
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or in a direction opposite to the capturing order. For ex-
ample, the ultrasound diagnosis apparatus 1000 may re-
ceive a user input of selecting one from a plurality of cine
frames by scrolling the plurality of cine frames in the cap-
turing order or in the direction opposite to the capturing
order. For example, as shown in FIG. 1, in response to
a user input of turning a track ball 1600_110 within a
control panel 1600_100 right, the ultrasound diagnosis
apparatus 1000 may display a frame next to a currently
displayed cine frame on the first area 35. In response to
a user input of turning the track ball 1600_110 left, the
ultrasound diagnosis apparatus 1000 may display a
frame previous to the currently displayed cine frame on
the first area 35.
[0035] The ultrasound diagnosis apparatus 1000 may
receive a user input of displaying additional information
on a cine frame. The additional information denotes de-
tailed information about a target within the cine frame.
The additional information may include a figure set on
the cine frame to measure the target or a result of the
measurement. The additional information may include a
comment input onto the cine frame. The comment may
include, but is not limited to, a body marker, an arrow, or
a text comment.
[0036] As shown in FIG. 1, in response to a user input
of measuring a distance between two points within the
cine frame 30, the ultrasound diagnosis apparatus 1000
may display a straight line 40_1 linking two points with
each other on the cine frame 30. In response to a user
input of measuring a width of an oval region within the
cine frame 30, the ultrasound diagnosis apparatus 1000
may display an oval 40_2 representing a measured re-
gion on the cine frame 30.
[0037] According to the invention, in response to a user
input of inputting additional information to a cine frame,
the ultrasound diagnosis apparatus 1000 is configured
to generate, as a reference frame, a cine frame to which
additional information has been input. In this case, even
when the ultrasound diagnosis apparatus 1000 does not
receive a user input of storing a cine frame to which ad-
ditional information has been input, the ultrasound diag-
nosis apparatus 1000 is configured to automatically gen-
erate the cine frame to which the additional information
has been input, as the reference frame.
[0038] For example, in response to a user input of
measuring a distance between two points within the cine
frame 30, the ultrasound diagnosis apparatus 1000 gen-
erates, as the reference frame, the cine frame 30 on
which the straight line 40_1 linking the two points with
each other is displayed, even when no user inputs of
generating the reference frame are received.
[0039] The ultrasound diagnosis apparatus 1000 may
generate a plurality of reference frames, based on a sin-
gle cine frame. For example, when the target is a fetus,
in response to a user input of measuring a crown-rump
length (CRL) of the fetus within the cine frame, the ultra-
sound diagnosis apparatus 1000 may generate a first
reference frame including additional information repre-

senting the measured CLR, calculate a Gestational age
based on the measured CLR, and generate a second
reference frame including additional information repre-
senting the calculated Gestational age. The ultrasound
diagnosis apparatus 1000 may generate a third reference
frame representing both the CLR and the Gestational
age.
[0040] The ultrasound diagnosis apparatus 1000 may
select some from the plurality of cine frames and gener-
ate reference frames respectively associated with the se-
lected cine frames. For example, the ultrasound diagno-
sis apparatus 1000 may select first and second cine
frames from the plurality of cine frames. The ultrasound
diagnosis apparatus 1000 may generate a first reference
frame associated with the first cine frame and a second
reference frame associated with the second cine frame.
[0041] The ultrasound diagnosis apparatus 1000 is
configured to store the generated reference frames. The
ultrasound diagnosis apparatus 1000 may store the gen-
erated reference frames in a buffer set in volatile memory
or in a separate storage set in non-volatile memory.
[0042] Accordingly, even when a user does not per-
form a special operation of storing a frame measured by
the user or commented on by the user, the user may
store a cine frame measured or commented on by the
user.
[0043] The ultrasound diagnosis apparatus 1000 is
configured to display reference frames 50_1 and 50_2
on second areas 55_1 and 55_2 of the screen. Even
when the ultrasound diagnosis apparatus 1000 does not
receive a user input of displaying a reference frame, the
ultrasound diagnosis apparatus 1000 is configured to au-
tomatically display generated reference frames.
[0044] The ultrasound diagnosis apparatus 1000 may
display order numbers 75_2 and 75_3 indicating orders
in which the reference frames 50_1 and 50_2 were cap-
tured, together with the reference frames 50_1 and 50_2.
[0045] In some cases, the screen of the ultrasound di-
agnosis apparatus 1000 may include a main screen and
a sub-screen. The main screen may be the screen of a
main display 1400_100, and the sub-screen may be the
screen of a sub-display 1400_200. In this case, the ul-
trasound diagnosis apparatus 1000 may display the cine
frame 30 on the screen of the main display 1400_100
and display the reference frames 50_1 and 50_2 on the
screen of the sub-display 1400_200.
[0046] In response to a user input of selecting a refer-
ence frame, the ultrasound diagnosis apparatus 1000
may display a selected reference frame on the first area
35, on which the cine frame 30 is displayed. In some
cases, in response to the user input of selecting a refer-
ence frame, the ultrasound diagnosis apparatus 1000
may display a cine frame corresponding to a selected
reference frame on the first area 35.
[0047] In response to the user input of selecting a ref-
erence frame, the ultrasound diagnosis apparatus 1000
may determine a cine frame corresponding to the select-
ed reference frame from among the plurality of cine
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frames, as a cine frame selected via scrolling. Thus, even
when a user does not perform scrolling, the user may
move to the cine frame corresponding to the selected
reference frame.
[0048] FIG. 2 is a flowchart of an exemplary embodi-
ment in which the ultrasound diagnosis apparatus 1000
displays a reference frame.
[0049] In operation S210, the ultrasound diagnosis ap-
paratus 1000 may display a first cine frame selected by
a user from a plurality of cine frames, on a first area on
the screen of the ultrasound diagnosis apparatus 1000.
[0050] The ultrasound diagnosis apparatus 1000 may
receive a user input of selecting the first cine frame from
the plurality of cine frames by scrolling the plurality of
cine frames in a capturing order or in a direction opposite
to the capturing order. For example, the user input of
selecting the first cine frame from the plurality of cine
frames may include, but is not limited to, a user input of
moving a track ball within a control panel, a user input of
dragging a scroll bar displayed on the screen, or a user
input of swiping the plurality of cine frames.
[0051] In operation S220, the ultrasound diagnosis ap-
paratus 1000 may receive a user input of inputting addi-
tional information onto the displayed first cine frame.
[0052] The additional information denotes detailed in-
formation about the target within the cine frame. The ad-
ditional information may include an object set on the cine
frame to measure the target. For example, the object may
include a marker displayed on two points within the cine
frame to measure a distance between the two points.
The object may include a straight line that links two points
and that is displayed on the cine frame to measure the
distance between the two points. The object may include
an oval displayed on the cine frame to measure a width
of an oval region, a girth thereof, or a ratio between a
major axis and a minor axis of the oval region. The object
may also include a looped curve displayed on the cine
frame to measure a width of a looped curve region and
a length thereof. The object may also include two inter-
secting straight lines that are displayed on the cine frame
to measure an angle between the two straight lines. The
object may also include a disk volume displayed on the
cine frame to measure the volume of a heart. An object
displayed on the cine frame to measure the target within
the cine frame may include, but is not limited to, a dot, a
line, a figure, or a three-dimensional (3D) figure.
[0053] The additional information may include a meas-
urement value of the target within the cine frame. The
measurement value of the target may include, but is not
limited to, a distance, a width, a length, a volume, a ratio,
or an angle.
[0054] The additional information may include a com-
ment on the target within the cine frame. For example,
the ultrasound diagnosis apparatus 1000 may receive a
user input of inputting a comment on the target within the
cine frame. The comment on the target may include, but
is not limited to, a text, an arrow, a body marker, or a
figure. The ultrasound diagnosis apparatus 1000 may

receive a user input of inputting, as a comment, a text
directly input by a user typing a keyboard provided by
the ultrasound diagnosis apparatus 1000. The ultra-
sound diagnosis apparatus 1000 may receive a user in-
put of inputting a preset word to the ultrasound diagnosis
apparatus 1000.
[0055] In operation S230, the ultrasound diagnosis ap-
paratus 1000 is configured to generate, as a reference
frame, the first cine frame including the additional infor-
mation, in response to a user input of inputting additional
information.
[0056] In response to the user input of receiving addi-
tional information, the ultrasound diagnosis apparatus
1000 automatically generates the first cine frame includ-
ing the additional information as the reference frame,
even when a special user input of generating the first
cine frame including the additional information as the ref-
erence frame is not received.
[0057] For example, the ultrasound diagnosis appara-
tus 1000 may generate the first cine frame including the
additional information as the reference frame, in re-
sponse to a user input of inputting the additional infor-
mation to the first cine frame and moving to another cine
frame.
[0058] For example, in response to a user input of se-
lecting a button for inputting the additional information to
the first cine frame, the ultrasound diagnosis apparatus
1000 may determine the first cine frame as a cine frame
that is to be generated as the reference frame. Then, in
response to a user input of moving to another cine frame,
the ultrasound diagnosis apparatus 1000 may generate
the determined first cine frame as the reference frame.
In this case, for a reason such as the user’s cancellation
of selection of the button for inputting the additional in-
formation, even when the additional information is not
input onto the first cine frame at the moment when the
user input of moving to another cine frame is received,
the ultrasound diagnosis apparatus 1000 may generate
the first cine frame as the reference frame.
[0059] For example, the ultrasound diagnosis appara-
tus 1000 may generate the first cine frame including the
additional information as the reference frame, every time
a comment is input onto the first cine frame or a meas-
urement is completed.
[0060] In operation S240, the ultrasound diagnosis ap-
paratus 1000 is configured to display the generated ref-
erence frame on a second area on the screen.
[0061] The ultrasound diagnosis apparatus 1000 is
configured to display the generated reference frame on
a second area that is different from the first area on the
screen. The first area and the second area may be dif-
ferent areas included in a single screen. When the ultra-
sound diagnosis apparatus 1000 includes a plurality of
screens, the first area and the second area may be areas
respectively included in different screens.
[0062] Even when there are no user inputs of display-
ing a reference frame, the ultrasound diagnosis appara-
tus 1000 automatically displays the generated reference
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frame in response to the user input of inputting the addi-
tional information.
[0063] The ultrasound diagnosis apparatus 1000 is
configured to store the generated reference frame. In
some cases, the ultrasound diagnosis apparatus 1000
may store the generated reference frame in a space
where the first cine frame is stored. Accordingly, the first
cine frame may be replaced with the reference frame. In
some cases, the ultrasound diagnosis apparatus 1000
may store the reference frame in a separate buffer set
on a volatile memory other than a cine buffer. In this case,
the ultrasound diagnosis apparatus 1000 may store a
capturing order or ID information of the first cine frame
in correspondence with the reference frame. In some
cases, the ultrasound diagnosis apparatus 1000 may
store the reference frame in a separate space set on a
non-volatile memory.
[0064] The ultrasound diagnosis apparatus 1000 may
store only the additional information. In this case, the
ultrasound diagnosis apparatus 1000 may store the cap-
turing order or ID information of the first cine frame in
correspondence with the additional information. The ul-
trasound diagnosis apparatus 1000 may store informa-
tion about a location on the first cine frame on which the
additional information is displayed, in correspondence
with the additional information.
[0065] In response to a user input of selecting a refer-
ence frame, the ultrasound diagnosis apparatus 1000
may display a selected reference frame on the first area.
[0066] When a second cine frame has been selected
from the plurality of cine frames by scrolling, the ultra-
sound diagnosis apparatus 1000 may change a selected
cine frame from the second cine frame to the first cine
frame, which corresponds to the selected reference
frame, in response to a user input of selecting a reference
frame.
[0067] The ultrasound diagnosis apparatus 1000 may
display a marker representing a capturing order of the
selected cine frame. The marker representing the cap-
turing order of the selected cine frame may be the overall
number of cine frames and a numeral representing the
capturing order of the selected cine frame. The marker
representing the capturing order of the selected cine
frame may be a scroll bar in which the plurality of cine
frames are mapped according to the capturing order, but
is not limited thereto.
[0068] As the first cine frame is determined as the cine
frame selected via scrolling, the ultrasound diagnosis ap-
paratus 1000 may change the displayed marker to a
marker representing that the selected cine frame has
changed from the second cine frame to the first cine
frame.
[0069] When the plurality of reference frames have
been displayed on the second area, the ultrasound diag-
nosis apparatus 1000 may sequentially select the plural-
ity of reference frames in response to a user input of
rotating a knob included in the ultrasound diagnosis ap-
paratus 1000.

[0070] In accordance with the invention, when the plu-
rality of reference frames have been displayed on the
second area, the ultrasound diagnosis apparatus 1000
may receive a user input of selecting one from various
types of additional information, via a user interface (UI).
In response to the user input of selecting one from various
types of additional information, the ultrasound diagnosis
apparatus 1000 is configured to preferentially display, on
the second area, a reference frame to which the selected
type has been input from among the plurality of reference
frames.
[0071] When the plurality of reference frames have
been displayed on the second area and the ultrasound
diagnosis apparatus 1000 receives a user input of se-
lecting the first cine frame, the ultrasound diagnosis ap-
paratus 1000 may preferentially display a reference
frame captured at a time point close to the time point
when the selected first cine frame is captured, from
among the plurality of reference frames.
[0072] In response to the user input of selecting the
first cine frame, the ultrasound diagnosis apparatus 1000
may display a marker representing a reference frame
corresponding to the selected first cine frame, on the ref-
erence frame corresponding to the selected first cine
frame.
[0073] When the plurality of reference frames have
been displayed on the second area and the ultrasound
diagnosis apparatus 1000 receives a user input of input-
ting the additional information onto the first cine frame,
the ultrasound diagnosis apparatus 1000 may preferen-
tially display, on the second area, a reference frame to
which the same type of additional information as that of
the input additional information has been input, from
among the plurality of reference frames.
[0074] When the plurality of reference frames have
been displayed on the second area, the ultrasound diag-
nosis apparatus 1000 may display at least one reference
frame as a group, in response to a user input of selecting
at least one reference frame from the plurality of refer-
ence frames.
[0075] FIGS. 3A and 3B illustrate an exemplary em-
bodiment in which the ultrasound diagnosis apparatus
1000 displays a reference frame.
[0076] Referring to FIG. 3A, the ultrasound diagnosis
apparatus 1000 may receive a user input of inputting ad-
ditional information 40_3 onto the cine frame 30.
[0077] In response to a user input of scrolling a plurality
of cine frames, the ultrasound diagnosis apparatus 1000
may display the cine frame 30 selected from the plurality
of cine frames, on the first area 35 of the screen.
[0078] In response to the user input of scrolling a plu-
rality of cine frames, the ultrasound diagnosis apparatus
1000 may change a marker (e.g., 310 or 320) represent-
ing a capturing order of the selected cine frame. The
marker representing the capturing order of the selected
cine frame may be a marker 310 representing, as a nu-
meral, the capturing order of the cine frame selected from
the plurality of cine frames, or may be a scroll bar 320
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representing the capturing order of the selected cine
frame as a location on a bar.
[0079] In response to the user input of scrolling the
plurality of cine frames, the ultrasound diagnosis appa-
ratus 1000 may change the numeral 310 indicating the
selected cine frame. In response to the user input of
scrolling a plurality of cine frames, the ultrasound diag-
nosis apparatus 1000 may change the location of a mark-
er 325 representing a capturing order of the selected cine
frame, on the scroll bar 320.
[0080] The ultrasound diagnosis apparatus 1000 may
display a plurality of reference frames 50_1, 50_2, and
50_3 on a second area 55 of the screen.
[0081] Referring to FIG. 3B, in response to a user input
of inputting a text 40_3 as a comment onto the displayed
cine frame 30, the ultrasound diagnosis apparatus 1000
automatically generates the cine frame 30 including the
input text 40_3 as a reference frame 50_4 and automat-
ically displays the reference frame 50_4 on the second
area 55, even when there are no user inputs of generating
or displaying the reference frame 50_4.
[0082] For example, the ultrasound diagnosis appara-
tus 1000 generates the cine frame 30 including the text
40-3 as the reference frame 50_4, in response to a user
input of inputting the text 40-3 onto the cine frame 30 and
moving to another cine frame.
[0083] For example, the ultrasound diagnosis appara-
tus 1000 determines the cine frame 30 as a cine frame
that is to be generated as the reference frame 50_4, in
response to a user input of selecting a button for inputting
the text 40-3 onto the cine frame 30.
[0084] For example, as inputting of the text 40-3 as a
single text onto the cine frame 30 is completed, the ul-
trasound diagnosis apparatus 1000 generates the cine
frame 30 including the text 40-3, as the reference frame
50_4.
[0085] As the reference frame 50_4 is generated, the
ultrasound diagnosis apparatus 1000 automatically dis-
plays the generated reference frame 50_4 on the second
area 55.
[0086] FIG. 4 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus 1000 displays
a reference frame on a sub-screen.
[0087] Referring to FIG. 4, the ultrasound diagnosis
apparatus 1000 may display reference frames 50_1
through 50_5 on a separate screen other than a screen
on which the cine frame 30 is displayed.
[0088] The ultrasound diagnosis apparatus 1000 may
include a main screen and a sub-screen. The sub-screen
may be the screen of the sub-display 1400_200, and may
be implemented as a touch display. The sub-display
1400_200 may be disposed between the main display
1400_100 and the control panel 1600_100. The ultra-
sound diagnosis apparatus 1000 may display a UI object
on the sub-screen and may receive a user input of touch-
ing the UI object.
[0089] In response to a user input of inputting addition-
al information to the cine frame displayed on the main

screen, the ultrasound diagnosis apparatus 1000 may
generate, as a reference frame, a cine frame including
the input additional information, and display the gener-
ated reference frame on a second area 55 of the sub-
screen.
[0090] The ultrasound diagnosis apparatus 1000 may
receive a touch input of selecting one from the reference
frames 50_1 through 50_5 on the sub-screen. The ultra-
sound diagnosis apparatus 1000 may display the select-
ed reference frame on the main screen.
[0091] FIG. 5 is a flowchart of an exemplary embodi-
ment in which the ultrasound diagnosis apparatus 1000
receives a user input of selecting a reference frame.
[0092] In operation S510, the ultrasound diagnosis ap-
paratus 1000 may receive a user input of rotating a knob
included in the ultrasound diagnosis apparatus 1000.
[0093] The ultrasound diagnosis apparatus 1000 may
include the knob in a control panel of the ultrasound di-
agnosis apparatus 1000. The knob may be a physical
button that rotates at a certain angle.
[0094] In operation S520, the ultrasound diagnosis ap-
paratus 1000 may sequentially select a plurality of refer-
ence frames in response to the user input of rotating the
knob.
[0095] Even when the ultrasound diagnosis apparatus
1000 does not receive a special user input of selecting
a reference frame, the ultrasound diagnosis apparatus
1000 may automatically sequentially select the plurality
of reference frames in response to the user input of ro-
tating the knob.
[0096] FIGS. 6A and 6B illustrate UIs for selecting a
reference frame, according to some exemplary embod-
iments.
[0097] Referring to FIG. 6A, the ultrasound diagnosis
apparatus 1000 may select one from the plurality of ref-
erence frames 50_1 through 50_5 in response to a user
input of rotating one from among a plurality of knobs
1600_130.
[0098] The ultrasound diagnosis apparatus 1000 may
include the plurality of knobs 1600_130 on the control
panel 1600_100. In response to a user input of rotating
a preset one knob from among the plurality of knobs
1600_130, the ultrasound diagnosis apparatus 1000 may
select one from the plurality of reference frames 50_1
through 50_5..
[0099] In response to a user input of rotating a knob,
the ultrasound diagnosis apparatus 1000 may display a
marker 610 representing the selected reference frame,
on the selected reference frame 50_5.
[0100] In response to the user input of rotating a knob,
the ultrasound diagnosis apparatus 1000 may also dis-
play a marker 630 representing a location of the reference
frame selected from the plurality of reference frames. For
example, when 15 reference frames are generated and
the selected reference frame 50_5 is located at a third
position, the ultrasound diagnosis apparatus 1000 may
display "(3/15)". The ultrasound diagnosis apparatus
1000 may display a marker 620 representing a capturing
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order of the selected reference frame.
[0101] In response to the user input of rotating a knob,
the ultrasound diagnosis apparatus 1000 may also dis-
play a marker 640 representing that the knob has been
rotated.
[0102] In response to the user input of rotating a knob,
the ultrasound diagnosis apparatus 1000 may sequen-
tially select the plurality of reference frames 50_1 through
50_5.
[0103] For example, referring to FIG. 6B, when the ref-
erence frame 50_5 has been selected from the plurality
of reference frames 50_1 through 50_5, the ultrasound
diagnosis apparatus 1000 may select a reference frame
50_3 next to the selected reference frame 50_5, in re-
sponse to a user input of rotating the knob right. In re-
sponse to the user input of rotating the knob left, the
ultrasound diagnosis apparatus 1000 may select a ref-
erence frame 50_2 previous to the selected reference
frames50_5.
[0104] FIG. 7 is a flowchart of an exemplary embodi-
ment in which the ultrasound diagnosis apparatus 1000
displays a selected reference frame in response to a user
input of selecting a reference frame.
[0105] In operation S710, the ultrasound diagnosis ap-
paratus 1000 may receive a user input of selecting a ref-
erence frame displayed on the second area.
[0106] For example, the ultrasound diagnosis appara-
tus 1000 may receive an input of clicking one from among
a plurality of reference frames displayed on the second
area, and may receive a touch input of selecting one from
the plurality of reference frames. The ultrasound diagno-
sis apparatus 1000 may receive a user input of rotating
a knob.
[0107] In operation S720, the ultrasound diagnosis ap-
paratus 1000 may display the selected reference frame
on a first area.
[0108] The ultrasound diagnosis apparatus 1000 may
display the selected reference frame on the first area on
which a selected cine frame is displayed.
[0109] In operation S730, the ultrasound diagnosis ap-
paratus 1000 may determine a cine frame corresponding
to the selected reference frame from a plurality of cine
frames, as a cine frame selected via scrolling.
[0110] Thus, even when a user does not perform scroll-
ing, the user may move to the cine frame to which the
user has inputted additional information.
[0111] FIGS. 8A and 8B illustrate exemplary embodi-
ments in which the ultrasound diagnosis apparatus 1000
displays a selected reference frame in response to a user
input of selecting a reference frame.
[0112] Referring to FIG. 8A, the ultrasound diagnosis
apparatus 1000 may display a plurality of reference
frames 50_3 through 50_6.
[0113] The plurality of reference frames 50_3 through
50_6 are generated and displayed by the ultrasound di-
agnosis apparatus 1000 in response to a user input of
inputting additional information to a cine frame.
[0114] The ultrasound diagnosis apparatus 1000 may

display the selected cine frame 30 in response to a user
input of selecting one cine frame by scrolling a plurality
of cine frames. As shown in FIG. 8A, the selected cine
frame 30 may be a 189th cine frame from among 278
cine frames.
[0115] The ultrasound diagnosis apparatus 1000 may
receive a user input of selecting the reference frame 50_6
from the plurality of reference frames 50_3 through 50_6.
[0116] Referring to FIG. 8B, in response to the user
input of selecting the reference frame 50_6 from the plu-
rality of reference frames 50_3 through 50_6, the ultra-
sound diagnosis apparatus 1000 may display the select-
ed reference frame 50_6 on the first area 35 on which
the cine frame was displayed.
[0117] The ultrasound diagnosis apparatus 1000 may
determine a cine frame corresponding to the selected
reference frame 50_6 from the plurality of cine frames,
as a cine frame selected via scrolling. Since the selected
reference frame 50_6 is generated from a 165th cine
frame, the cine frame corresponding to the selected ref-
erence frame 50_6 may be the 165th cine frame. Accord-
ingly, the ultrasound diagnosis apparatus 1000 may de-
termine the 165th cine frame as a cine frame selected
by scrolling.
[0118] When the 165th cine frame has been deter-
mined as the cine frame selected via scrolling, in re-
sponse to a user input of scrolling the plurality of cine
frames, the ultrasound diagnosis apparatus 1000 may
sequentially display cine frames next or previous to the
165th cine frame on the first area.
[0119] As the 165th cine frame is determined as the
cine frame selected via scrolling, the ultrasound diagno-
sis apparatus 1000 may change a marker (e.g., 310 or
320) representing a capturing order of the selected cine
frame. For example, the ultrasound diagnosis apparatus
1000 may change a numeral representing the capturing
order of the selected cine frame from 189 to 165. The
ultrasound diagnosis apparatus 1000 may move a loca-
tion marker 325 to the left.
[0120] FIG. 9 is a flowchart of an exemplary embodi-
ment in which the ultrasound diagnosis apparatus 1000
receives a user input of selecting one from a plurality of
types of additional information and preferentially displays
a reference frame to which additional information of the
selected type has been input.
[0121] In operation S910, the ultrasound diagnosis ap-
paratus 1000 is configured to display a UI representing
types of additional information.
[0122] The ultrasound diagnosis apparatus 1000 is
configured to display a UI for selecting one from a plurality
of types of additional information, together with a plurality
of reference frames.
[0123] The types of additional information include
measurement additional information and comment addi-
tional information. The measurement additional informa-
tion may denote additional information input onto a cine
frame by measuring a target within the cine frame. The
comment additional information may denote detailed in-
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formation about the target that has been input to the cine
frame by a user.
[0124] The measurement additional information may
be additional information about a distance, a width, a
length, a volume, a ratio, or an angle. The comment ad-
ditional information may be a text comment, a body mark-
er, an arrow, or the like.
[0125] In operation S920, the ultrasound diagnosis ap-
paratus 1000 is configured to receive a user input of se-
lecting one from the plurality of types of additional infor-
mation, via the displayed UI.
[0126] In operation S930, the ultrasound diagnosis ap-
paratus 1000 is configured to preferentially display, on
the second area, a reference frame to which additional
information of the selected type has been input from
among the plurality of reference frames.
[0127] The ultrasound diagnosis apparatus 1000 is
configured to preferentially display the reference frame
to which the additional information of the selected type
has been input, more prominently than the other frames.
For example, the ultrasound diagnosis apparatus 1000
may display the reference frame to which the additional
information of the selected type has been input, on an
uppermost portion of the second area such that the ref-
erence frame is displayed first. The ultrasound diagnosis
apparatus 1000 may display the reference frame to which
the additional information of the selected type has been
input, at a location the closest to the cine frame such that
the reference frame is the most prominent.
[0128] FIGS. 10A and 10B illustrate an exemplary em-
bodiment in which the ultrasound diagnosis apparatus
1000 receives a user input of selecting one from a plu-
rality of types of additional information and preferentially
displays a reference frame to which additional informa-
tion of the selected type has been input.
[0129] Referring to FIG. 10A, the ultrasound diagnosis
apparatus 1000 is configured to display a UI 100 for se-
lecting one from a plurality of types of additional informa-
tion.
[0130] The UI 100 for selecting one from a plurality of
types of additional information may include a plurality of
buttons 100_10 through 100_80 respectively represent-
ing the types of the additional information.
[0131] The ultrasound diagnosis apparatus 1000 is
configured to receive a user input of selecting the button
100_40 for selecting additional information related with
a length measurement from the plurality of buttons
100_10 through 100_80.
[0132] Referring to FIG. 10B, in response to the user
input of selecting the button 100_40 for selecting addi-
tional information related with a length measurement, the
ultrasound diagnosis apparatus 1000 is configured to dis-
play a reference frame to which the additional information
related with a length measurement has been input from
among the plurality of reference frames. The ultrasound
diagnosis apparatus 1000 may display only reference
frames 50_1, 50_2, 50_5, and 50_6 to which the addi-
tional information related with a length measurement has

been input, on a second area of the screen. In some
cases, the ultrasound diagnosis apparatus 1000 may
preferentially display the reference frames 50_1, 50_2,
50_5, and 50_6 to which the additional information relat-
ed with a length measurement has been input, than the
other frames.
[0133] Thus, a user is able to observe only a reference
frame to which additional information of a desired type
has been input and to compare input reference frames
to which additional information of the same type has been
input with one another.
[0134] FIGS. 11A and 11B illustrate another exemplary
embodiment in which the ultrasound diagnosis apparatus
1000 receives a user input of selecting one from a plu-
rality of types of additional information and preferentially
displays a reference frame to which additional informa-
tion of the selected type has been input.
[0135] Referring to FIG. 11A, the ultrasound diagnosis
apparatus 1000 is configured to receive a user input of
selecting an arrow comment 100_2 from a plurality of
types of additional information 100_10 through 100_80.
[0136] Referring to FIG. 11B, in response to the user
input of selecting the arrow comment 100_20, the ultra-
sound diagnosis apparatus 1000 is configured to prefer-
entially display a reference frame 50_3 to which an arrow
comment has been input from among a plurality of ref-
erence frames.
[0137] For example, as shown in FIG. 11B, the ultra-
sound diagnosis apparatus 1000 may display the refer-
ence frame 50_3 to which an arrow_has been input, in
the very front of displayed reference frames.
[0138] FIG. 12 is a flowchart of an exemplary embod-
iment in which the ultrasound diagnosis apparatus 1000
preferentially displays a reference frame captured at a
time point close to the time point when a selected cine
frame has been captured.
[0139] In operation S1210, the ultrasound diagnosis
apparatus 1000 may receive a user input of selecting a
cine frame.
[0140] Operation S1210 may be understood with ref-
erence to operation S210 of FIG. 2.
[0141] In operation S1220, the ultrasound diagnosis
apparatus 1000 may preferentially display a reference
frame captured at a time point close to the time point
when the selected cine frame is captured, from among
a plurality of reference frames.
[0142] In response to the user input of selecting a cine
frame, the ultrasound diagnosis apparatus 1000 may de-
termine reference frames captured at time points close
to the time point when the selected cine frame has been
captured from among the plurality of reference frames,
and may display the determined reference frames in the
order of capturing time points.
[0143] FIG. 13 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus 1000 prefer-
entially displays a reference frame captured at a time
point close to the time point when a selected cine frame
has been captured.
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[0144] Referring to FIG. 13, in response to a user input
of selecting a cine frame, the ultrasound diagnosis ap-
paratus 1000 may preferentially display a reference
frame captured at a time point close to the time point
when the selected cine frame has been captured from
among a plurality of reference frames.
[0145] For example, in response to a user input of se-
lecting a 186th cine frame 30 by scrolling a plurality of
cine frames, the ultrasound diagnosis apparatus 1000
may preferentially display a reference frame captured at
a time point close to the time point when the 186th cine
frame has been captured.
[0146] For example, the ultrasound diagnosis appara-
tus 1000 may display reference frames captured at time
points close to the time point when the 186th cine frame
was captured, such that reference frames whose captur-
ing time points are farther from the capturing time point
of the 186th cine frame are arranged in a direction away
from the center of the second area. For example, the
ultrasound diagnosis apparatus 1000 may display a
185th reference frame closest to the 186th cine frame
from among reference frames earlier captured than the
186th cine frame, on the center of the second area. The
ultrasound diagnosis apparatus 1000 may display a
187th reference frame closest to the 186th cine frame
from among reference frames later captured than the
186th cine frame, on the center of the second area.
[0147] Accordingly, a user may compare reference
frames of which capturing time points are close to the
capturing time point of a selected cine frame with the
selected cine frame, and thus may check additional in-
formation input by the user onto a reference frame having
a similar capturing direction or capturing body part to the
selected cine frame.
[0148] FIG. 14 is a flowchart of an exemplary embod-
iment in which the ultrasound diagnosis apparatus 1000
displays a marker representing a reference frame corre-
sponding to a selected cine frame on the reference frame.
[0149] In operation S1410, the ultrasound diagnosis
apparatus 1000 may receive a user input of selecting a
cine frame from among a plurality of cine frames.
[0150] Operation S1410 may be understood with ref-
erence to operation S210 of FIG. 2.
[0151] In operation S1420, the ultrasound diagnosis
apparatus 1000 may display a marker representing a ref-
erence frame corresponding to the selected cine frame,
on the reference frame corresponding to the selected
cine frame.
[0152] The reference frame corresponding to the se-
lected cine frame may denote a reference frame gener-
ated from the selected cine frame.
[0153] In response to the user input of selecting one
from the plurality of cine frames, the ultrasound diagnosis
apparatus 1000 may determine whether reference
frames corresponding to the selected cine frame exist.
When a reference frame corresponding to the selected
cine frame exists, the ultrasound diagnosis apparatus
1000 may display the reference frame corresponding to

the selected cine frame on the second area and display
a marker representing a reference frame corresponding
to the selected cine frame, on the reference frame cor-
responding to the selected cine frame.
[0154] FIG. 15 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus 1000 displays
a marker representing a reference frame corresponding
to a selected cine frame, on the reference frame.
[0155] Referring to FIG. 15, the ultrasound diagnosis
apparatus 1000 may receive a user input of selecting a
187th cine frame 30 from among a plurality of cine
frames.
[0156] In response to the user input of selecting the
187th cine frame 30, the ultrasound diagnosis apparatus
1000 may determine a reference frame 50_4 correspond-
ing to the 187th cine frame 30 from among a plurality of
reference frames. The reference frame 50_4 corre-
sponding to the 187th cine frame 30 may be a reference
frame obtained by inputting a text comment "Carotid ar-
tery" to the 187th cine frame 30.
[0157] As the reference frame 50_4 corresponding to
the 187th cine frame 30 is determined, the ultrasound
diagnosis apparatus 1000 may display the determined
reference frame 50_4 on the second area. The ultra-
sound diagnosis apparatus 1000 may display a marker
1510 representing a reference frame corresponding to
the 187th cine frame 30, on the determined reference
frame 50_4.
[0158] Accordingly, a user may check additional infor-
mation input onto the selected cine frame.
[0159] FIG. 16 is a flowchart of an exemplary embod-
iment in which the ultrasound diagnosis apparatus 1000
preferentially displays a reference frame to which the
same type of additional information as that of additional
information input to a cine frame has been input.
[0160] In operation S1610, the ultrasound diagnosis
apparatus 1000 may receive a user input of inputting ad-
ditional information onto a cine frame.
[0161] Operation S1610 may be understood with ref-
erence to operation S210 of FIG. 2.
[0162] In operation S1620, the ultrasound diagnosis
apparatus 1000 may preferentially display a reference
frame to which the same type of additional information
as that of the additional information input to the cine frame
has been input, from among a plurality of reference
frames.
[0163] For example, in response to a user input of se-
lecting a button for inputting additional information, the
ultrasound diagnosis apparatus 1000 may preferentially
display a reference frame to which the same type of ad-
ditional information as that of the additional information
input to the cine frame has been input, from among a
plurality of reference frames.
[0164] FIG. 17 illustrates an exemplary embodiment in
which the ultrasound diagnosis apparatus 1000 prefer-
entially displays a reference frame to which the same
type of additional information as that of additional infor-
mation input to a cine frame has been input.
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[0165] Referring to FIG. 17, the ultrasound diagnosis
apparatus 1000 may receive a user input of measuring
an oval region of a target within a cine frame 30.
[0166] The user input of measuring the oval region of
the target may include a user input of selecting a button
for setting an oval 40_2 on the cine frame 30. The user
input of measuring the oval region of the target may be
a user input of setting a location of the oval 40_2 or may
be a user input of adjusting the size of the oval 40_2.
[0167] In response to the user input of measuring the
oval region, the ultrasound diagnosis apparatus 1000
may preferentially display reference frames 50_7, 50_8,
and 50_9 generated by measuring the oval region.
[0168] For example, the ultrasound diagnosis appara-
tus 1000 may display the generated reference frames
50_7, 50_8, and 50_9 on an upper end or right end of
the second area.
[0169] FIG. 18 is a flowchart of an exemplary embod-
iment in which the ultrasound diagnosis apparatus 1000
displays reference frames selected by a user from a plu-
rality of reference frames, as a group.
[0170] In operation S1810, the ultrasound diagnosis
apparatus 1000 may receive a user input of selecting at
least one reference frame from among a plurality of ref-
erence frames.
[0171] The ultrasound diagnosis apparatus 1000 may
display a UI for selecting the at least one reference frame
from among the plurality of reference frames.
[0172] In operation S1820, the ultrasound diagnosis
apparatus 1000 may display the selected at least one
reference frame as a group.
[0173] As the ultrasound diagnosis apparatus 1000 re-
ceives the user input of selecting the at least one refer-
ence frame via the UI for selecting the at least one ref-
erence frame, the ultrasound diagnosis apparatus 1000
may display the selected at least one reference frame as
a group.
[0174] For example, the ultrasound diagnosis appara-
tus 1000 may display the selected at least one reference
frame on the first area. The ultrasound diagnosis appa-
ratus 1000 may preferentially display the selected at least
one reference frame on the second area, more promi-
nently than the other reference images. The ultrasound
diagnosis apparatus 1000 may display the selected at
least one reference frame on a third area other than the
first and second areas.
[0175] The ultrasound diagnosis apparatus 1000 may
store the selected at least one reference frame in a sep-
arate group. In this case, the ultrasound diagnosis appa-
ratus 1000 may receive a user input of inputting ID infor-
mation of the group.
[0176] FIGS. 19A and 19B illustrate an exemplary em-
bodiment in which the ultrasound diagnosis apparatus
1000 displays reference frames selected by a user from
a plurality of reference frames, as a group.
[0177] Referring to FIG. 19A, the ultrasound diagnosis
apparatus 1000 may display UIs 1910_1, 1910_3,
1910_5, and 1910_7 for selecting at least one reference

frame from among a plurality of reference frames 50_10,
50_11, 50_12, and 50_13.
[0178] For example, as shown in FIG. 19A, the UIs
1910_1, 1910_3, 1910_5, and 1910_7 for selecting at
least one reference frame from among the plurality of
reference frames 50_10, 50_11, 50_12, and 50_13 may
be check boxes enabling respective reference frames
corresponding thereto to be selected.
[0179] Referring to FIG. 19B, as the ultrasound diag-
nosis apparatus 1000 receives a user input of selecting
a second reference frame 50_11 and a fourth reference
frame 50_13 via the UIs 1910_1, 1910_3, 1910_5, and
1910_7, the ultrasound diagnosis apparatus 1000 may
display the second and fourth reference frames 50_11
and 50_13 as a group.
[0180] In this case, the ultrasound diagnosis apparatus
1000 may display a marker 1920 representing the
number of selected reference frames 50_11 and 50_13
and the order of a currently-focused reference frame
50_13 from among the selected reference frames 50_11
and 50_13.
[0181] Accordingly, a user may display only reference
frames of interest from among the plurality of reference
frames and compare the displayed reference frames of
interest with one another.
[0182] FIG. 20 is a block diagram of a structure of the
ultrasound diagnosis apparatus 1000, according to an
exemplary embodiment.
[0183] Referring to FIG. 20, the ultrasound diagnosis
apparatus 1000 includes a processor 1700, a user input
unit 1600, and a display 1400.
[0184] However, the ultrasound diagnosis apparatus
1000 may be implemented by more components than
those illustrated in FIG. 20.
[0185] Although the user input unit 1600 and the dis-
play 1400 are illustrated in FIG. 20, the user input unit
1600 and the display 1400 may be integrated into one
body as in a touch screen.
[0186] The display 1400 may display an ultrasound im-
age or a UI. For example, the display 1400 may display
a plurality of cine frames. The display 1400 may display
a first cine frame selected by a user from a plurality of
cine frames, on a first area on the screen of the display
1400.
[0187] In some cases, the display 1400 may include
the main display 1400_100 and the sub-display
1400_200.
[0188] The user input unit 1600 may receive a user
input for manipulating the ultrasound diagnosis appara-
tus 1000. The user input unit 1600 is configured to receive
a user input of inputting additional information onto the
displayed first cine frame.
[0189] The processor 1700 may control overall com-
ponents of the ultrasound diagnosis apparatus 1000. The
processor 1700 is configured to generate a reference
frame, based on input additional information and the first
cine frame. The processor 1700 is configured to control
the display 1400 to display the generated reference

21 22 



EP 3 150 128 B1

13

5

10

15

20

25

30

35

40

45

50

55

frame on a second area of the screen.
[0190] The user input unit 1600 may receive a user
input of selecting the reference frame displayed on the
second area. The processor 1700 may also control the
display 1400 to display the selected reference frame on
the first area.
[0191] The user input unit 1600 may receive a user
input of selecting a second cine frame from the plurality
of cine frames by scrolling the plurality of cine frames in
the order of being captured, and a user input of selecting
the reference frame displayed on the second area.
[0192] In response to a user input of selecting the ref-
erence frame displayed on the second area, the proces-
sor 1700 may change the selected cine frame from the
second cine frame to the first cine frame corresponding
to the selected reference frame.
[0193] The display 1400 may display a marker repre-
senting the capturing order of the selected cine frame.
As the first cine frame is determined as a cine frame
selected via scrolling, the display 1400 may change the
displayed marker to a marker representing that the se-
lected cine frame has changed from the second cine
frame to the first cine frame, and display the changed
marker.
[0194] The user input unit 1600 may include a knob.
Accordingly, when a plurality of reference frames includ-
ing the generated reference frame have been displayed
on the second area, the user input unit 1600 may receive
a user input of rotating the knob included in the ultrasound
diagnosis apparatus 1000.
[0195] In response to the user input of rotating the
knob, the processor 1700 may control the display 1400
so that the plurality of reference frames are sequentially
selected.
[0196] The display 1400 is configured to display a UI
for selecting the type of additional information. When the
plurality of reference frames including the generated ref-
erence frame have been displayed on the second area,
the user input unit 1600 is configured to receive a user
input of selecting one from various types of additional
information, via the UI. The processor 1700 is configured
to control the display 1400 to preferentially display, on
the second area, a reference frame to which additional
information of the selected type has been input from
among the plurality of reference frames.
[0197] When the plurality of reference frames have
been displayed on the second area and the processor
1700 receives a user input of selecting the first cine
frame, the processor 1700 may control the display 140
to preferentially display a reference frame captured at a
time point close to the time point when the selected first
cine frame is captured, from among the plurality of ref-
erence frames.
[0198] The user input unit 1600 may receive a user
input of re-selecting the first cine frame from the plurality
of cine frames by scrolling the plurality of cine frames in
the capturing order. As the first cine frame is re-selected,
the processor 1700 may control the display 1400 to dis-

play, on the reference frame displayed on the second
area, a marker representing that the reference frame dis-
played on the second area is a reference frame corre-
sponding to the first cine frame.
[0199] When the plurality of reference frames including
the generated reference frame have been displayed on
the second area and the processor 1700 receives a user
input of inputting additional information onto the first cine
frame, the processor 1700 may control the display 140
to preferentially display a reference frame to which the
same type of additional information as that of the input
additional information has been input, from among the
plurality of reference frames.
[0200] FIG. 21 is a block diagram of a structure of the
ultrasound diagnosis apparatus 1000, according to an-
other exemplary embodiment.
[0201] The ultrasound diagnosis apparatus 1000 may
include a probe 20, an ultrasound transceiver 1100, an
image processor 1200, a communication module 1300,
and a memory 1500 in addition to the processor 1700,
the user input unit 1600, and the display 1400 shown in
FIG. 20, and these components may be connected to
one another via buses 1800.
[0202] The ultrasound diagnosis apparatus 1000 may
be a cart type apparatus or a portable type apparatus.
Examples of portable ultrasound diagnosis apparatuses
may include, but are not limited to, a picture archiving
and communication system (PACS) viewer, a smart-
phone, a laptop computer, a personal digital assistant
(PDA), and a tablet PC.
[0203] The probe 20 transmits ultrasound waves to an
object 10 in response to a driving signal applied by the
ultrasound transceiver 1100 and receives echo signals
reflected by the object 10. The probe 20 includes a plu-
rality of transducers, and the plurality of transducers os-
cillate in response to electric signals and generate acous-
tic energy, that is, ultrasound waves. Furthermore, the
probe 20 may be connected to the main body of the ul-
trasound diagnosis apparatus 1000 by wire or wirelessly,
and according to embodiments, the ultrasound diagnosis
apparatus 1000 may include a plurality of probes 20.
[0204] A transmitter 1110 supplies a driving signal to
the probe 20. The transmitter 110 includes a pulse gen-
erator 1112, a transmission delaying unit 1114, and a
pulser 1116. The pulse generator 1112 generates pulses
for forming transmission ultrasound waves based on a
predetermined pulse repetition frequency (PRF), and the
transmission delaying unit 1114 delays the pulses by de-
lay times necessary for determining transmission direc-
tionality. The pulses which have been delayed corre-
spond to a plurality of piezoelectric vibrators included in
the probe 20, respectively. The pulser 1116 applies a
driving signal (or a driving pulse) to the probe 20 based
on timing corresponding to each of the pulses which have
been delayed.
[0205] A receiver 1120 generates ultrasound data by
processing echo signals received from the probe 20. The
receiver 120 may include an amplifier 1122, an analog-
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to-digital converter (ADC) 1124, a reception delaying unit
1126, and a summing unit 1128. The amplifier 1122 am-
plifies echo signals in each channel, and the ADC 1124
performs analog-to-digital conversion with respect to the
amplified echo signals. The reception delaying unit 1126
delays digital echo signals output by the ADC 1124 by
delay times necessary for determining reception direc-
tionality, and the summing unit 1128 generates ultra-
sound data by summing the echo signals processed by
the reception delaying unit 1126. In some embodiments,
the receiver 1120 may not include the amplifier 1122. In
other words, if the sensitivity of the probe 20 or the ca-
pability of the ADC 1124 to process bits is enhanced, the
amplifier 1122 may be omitted.
[0206] The image processor 1200 generates an ultra-
sound image by scan-converting ultrasound data gener-
ated by the ultrasound transceiver 1100. The ultrasound
image may be not only a grayscale ultrasound image
obtained by scanning an object in an amplitude (A) mode,
a brightness (B) mode, and a motion (M) mode, but also
a Doppler image showing a movement of an object via
a Doppler effect. The Doppler image may be a blood flow
Doppler image showing flow of blood (also referred to as
a color Doppler image), a tissue Doppler image showing
a movement of tissue, or a spectral Doppler image show-
ing a moving speed of an object as a waveform.
[0207] A B mode processor 1212 extracts B mode
components from ultrasound data and processes the B
mode components. An image generator 1220 may gen-
erate an ultrasound image indicating signal intensities as
brightness based on the extracted B mode components
1212.
[0208] Similarly, a Doppler processor 1214 may ex-
tract Doppler components from ultrasound data, and the
image generator 1220 may generate a Doppler image
indicating a movement of an object as colors or wave-
forms based on the extracted Doppler components.
[0209] According to an embodiment, the image gener-
ator 1220 may generate a three-dimensional (3D) ultra-
sound image via volume-rendering with respect to vol-
ume data and may also generate an elasticity image by
imaging deformation of the object 10 due to pressure.
Furthermore, the image generator 1220 may display var-
ious pieces of additional information in an ultrasound im-
age by using text and graphics. In addition, the generated
ultrasound image may be stored in the memory 1500.
[0210] A display 1400 displays the generated ultra-
sound image. The display 1400 may display not only an
ultrasound image, but also various pieces of information
processed by the ultrasound diagnosis apparatus 1000
on a screen image via a graphical user interface (GUI).
In addition, the ultrasound diagnosis apparatus 1000 may
include two or more displays 1400 according to embod-
iments.
[0211] The communication module 1300 is connected
to a network 31 by wire or wirelessly to communicate with
an external device or a server. The communication mod-
ule 1300 may exchange data with a hospital server or

another medical apparatus in a hospital, which is con-
nected thereto via a PACS. Furthermore, the communi-
cation module 1300 may perform data communication
according to the digital imaging and communications in
medicine (DICOM) standard.
[0212] The communication module 1300 may transmit
or receive data related to diagnosis of an object, e.g., an
ultrasound image, ultrasound data, and Doppler data of
the object, via the network 31 and may also transmit or
receive medical images captured by another medical ap-
paratus, e.g., a computed tomography (CT) apparatus,
a magnetic resonance imaging (MRI) apparatus, or an
X-ray apparatus. Furthermore, the communication mod-
ule 1300 may receive information about a diagnosis his-
tory or medical treatment schedule of a patient from a
server and utilizes the received information to diagnose
the patient. Furthermore, the communication module
1300 may perform data communication not only with a
server or a medical apparatus in a hospital, but also with
a portable terminal of a medical doctor or patient.
[0213] The communication module 1300 is connected
to the network 31 by wire or wirelessly to exchange data
with a server 32, a medical apparatus 34, or a portable
terminal 36. The communication module 1300 may in-
clude one or more components for communication with
external devices. For example, the communication mod-
ule 1300 may include a local area communication module
1310, a wired communication module 1320, and a mobile
communication module 1330.
[0214] The local area communication module 1310 re-
fers to a module for local area communication within a
predetermined distance. Examples of local area commu-
nication techniques according to an embodiment may
include, but are not limited to, wireless LAN, Wi-Fi, Blue-
tooth, ZigBee, Wi-Fi Direct (WFD), ultra wideband
(UWB), infrared data association (IrDA), Bluetooth low
energy (BLE), and near field communication (NFC).
[0215] The wired communication module 1320 refers
to a module for communication using electric signals or
optical signals. Examples of wired communication tech-
niques according to an embodiment may include com-
munication via a twisted pair cable, a coaxial cable, an
optical fiber cable, and an Ethernet cable.
[0216] The mobile communication module 1330 trans-
mits or receives wireless signals to or from at least one
selected from a base station, an external terminal, and
a server on a mobile communication network. The wire-
less signals may be voice call signals, video call signals,
or various types of data for transmission and reception
of text/multimedia messages.
[0217] The memory 1500 stores various data proc-
essed by the ultrasound diagnosis apparatus 1000. For
example, the memory 1500 may store medical data re-
lated to diagnosis of an object, such as ultrasound data
and an ultrasound image that are input or output, and
may also store algorithms or programs which are to be
executed in the ultrasound diagnosis apparatus 1000.
[0218] The memory 1500 may be any of various stor-

25 26 



EP 3 150 128 B1

15

5

10

15

20

25

30

35

40

45

50

55

age media, e.g., a flash memory, a hard disk drive, EEP-
ROM, etc. Furthermore, the ultrasound diagnosis appa-
ratus 1000 may utilize web storage or a cloud server that
performs the storage function of the memory 1500 online.
[0219] The input device 1600 refers to a means via
which a user inputs data for controlling the ultrasound
diagnosis apparatus 1000. The input device 1600 may
include hardware components, such as a keypad, a
mouse, a touch pad, a touch screen, and a jog switch.
[0220] The processor 1700 may control all operations
of the ultrasound diagnosis apparatus 1000. In other
words, the processor 1700 may control operations
among the probe 20, the ultrasound transceiver 1100,
the image processor 1200, the communication module
1300, the display 1400, the memory 1500, and the input
device 1600 shown in FIG. 1.
[0221] All or some of the probe 20, the ultrasound
transceiver 1100, the image processor 1200, the com-
munication module 1300, the display 1400, the memory
1500, the input device 1600, and the processor 1700 may
be implemented as software modules. However, embod-
iments of the present invention are not limited thereto,
and some of the components stated above may be im-
plemented as hardware modules. Also, at least one of
the ultrasound transmission/reception unit 1100, the im-
age processor 1200, and the communication module
1300 may be included in the control unit 1600.
[0222] The terminology "∼unit" used herein may be a
hardware component such as a processor or a circuit,
and/or a software component that is executed by a hard-
ware component such as a processor.
[0223] Although the embodiments of the present in-
vention have been disclosed for illustrative purposes, one
of ordinary skill in the art will appreciate that diverse var-
iations and modifications are possible, without departing
from the scope of the present invention as defined by the
following claims.

Claims

1. An ultrasound diagnosis apparatus (1000) compris-
ing:

a display (1400) configured to display a first cine
frame (30) selected by a user from a plurality of
cine frames, on a first area (35) on a screen of
the ultrasound diagnosis apparatus;
a user input unit configured to receive a user
input of inputting additional information onto the
displayed first cine frame, the additional infor-
mation includes a measurement value of a target
within the first cine frame, an object set on the
first cine frame for measuring the target, or a
comment (40_3) on the target within the first cine
frame; and
a processor configured to:

in response to the user input of inputting the
additional information, automatically gener-
ate a reference frame (50_4) by represent-
ing the additional information on the first
cine frame, and
in response to the user input of inputting the
additional information, control the display to
automatically display the generated refer-
ence frame on a second area (55) on the
screen, and
wherein, when a plurality of reference
frames including the generated reference
frame have been displayed on the second
area, the display is configured to display a
user interface for selecting a type of the ad-
ditional information, and the processor is
configured to,
in response to a user input of selecting one
from various types of the additional informa-
tion, via the user interface, control the dis-
play to preferentially display, on the second
area, at least one reference frame to which
additional information of the selected type
has been input from among the plurality of
reference frames.

2. The ultrasound diagnosis apparatus of claim 1,
wherein the user input unit is configured to receive
a user input of selecting the reference frame dis-
played on the second area, and the display is con-
figured to display the selected reference frame on
the first area.

3. The ultrasound diagnosis apparatus of claim 1,
wherein the user input unit is configured to receive
a user input of selecting a second cine frame from
the plurality of cine frames by scrolling the plurality
of cine frames in an order of being captured, and a
user input of selecting the reference frame displayed
on the second area, and in response to the user input
of selecting the reference frame displayed on the
second area, the processor changes the selected
cine frame from the second cine frame to the first
cine frame corresponding to the selected reference
frame.

4. The ultrasound diagnosis apparatus of claim 3,
wherein the display is configured to display a marker
representing a capturing order of the selected cine
frame, and, as the first cine frame is determined as
a cine frame selected via scrolling, the display
changes the displayed marker to a marker repre-
senting that the selected cine frame has changed
from the second cine frame to the first cine frame,
and displays the changed marker representing that
the selected cine frame has changed from the sec-
ond cine frame to the first cine frame.
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5. The ultrasound diagnosis apparatus of claim 1,
wherein when the plurality of reference frames in-
cluding the generated reference frame are displayed
on the second area, and in response to a user input
of selecting the first cine frame, the processor is con-
figured to control the display to preferentially display
a reference frame captured at a time point close to
the time point when the selected first cine frame is
captured, from among the plurality of reference
frames.

6. The ultrasound diagnosis apparatus of claim 1,
wherein the user input unit is configured to receive
a user input of re-selecting the first cine frame from
the plurality of cine frames by scrolling the plurality
of cine frames in an order of being captured, and as
the first cine frame is re-selected, the processor is
configured to control the display to display, on the
reference frame displayed on the second area, a
marker representing that the reference frame dis-
played on the second area is a reference frame cor-
responding to the first cine frame.

7. The ultrasound diagnosis apparatus of claim 1,
wherein when the plurality of reference frames in-
cluding the generated reference frame are displayed
on the second area, and in response to a user input
of inputting additional information onto the first cine
frame, the processor is configured to control the dis-
play to preferentially display a reference frame to
which a same type of additional information as a type
of the input additional information has been input,
from among the plurality of reference frames.

8. A method of displaying an ultrasound image, the
method comprising:

displaying a first cine frame selected by a user
from a plurality of cine frames, on a first area on
a screen of an ultrasound diagnosis apparatus;
receiving a user input of inputting additional in-
formation onto the displayed first cine frame, the
additional information includes a measurement
value of a target within the first cine frame, an
object set on the first cine frame for measuring
the target, or a comment on the target within the
first cine frame;
in response to the user input of inputting the ad-
ditional information, automatically generating a
reference frame by representing the additional
information on the first cine frame;
in response to the user input of inputting the ad-
ditional information, automatically displaying the
generated reference frame on a second area on
the screen; and
when a plurality of reference frames including
the generated reference frame are displayed on
the second area, displaying a user interface for

selecting a type of the additional information,
and,
in response to a user input of selecting one from
various types of the additional information, via
the user interface, displaying, on the second ar-
ea, at least one reference frame to which addi-
tional information of the selected type has been
input from among the plurality of reference
frames.

9. The method of claim 8, further comprising:

receiving a user input of selecting the reference
frame displayed on the second area; and
displaying the selected reference frame on the
first area.

10. The method of claim 8, further comprising:

receiving a user input of selecting a second cine
frame from the plurality of cine frames by scroll-
ing the plurality of cine frames in an order of
being captured;
receiving a user input of selecting the reference
frame displayed on the second area; and
in response to the user input of selecting the
reference frame displayed on the second area,
changing the selected cine frame from the sec-
ond cine frame to the first cine frame corre-
sponding to the selected reference frame.

11. The method of claim 10, further comprising:

displaying a marker representing a capturing or-
der of the selected cine frame; and
changing the displayed marker to a marker rep-
resenting that the selected cine frame has
changed from the second cine frame to the first
cine frame.

12. The method of claim 8, wherein the plurality of ref-
erence frames including the generated reference
frame are displayed on the second area, and the
method further comprises, in response to a user in-
put of selecting the first cine frame, preferentially dis-
playing a reference frame captured at a time point
close to the time point when the selected first cine
frame is captured, from among the plurality of refer-
ence frames.

13. The method of claim 8, further comprising:

receiving a user input of re-selecting the first cine
frame from the plurality of cine frames by scroll-
ing the plurality of cine frames in an order of
being captured; and
as the first cine frame is re-selected, displaying,
on the reference frame displayed on the second
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area, a marker representing that the reference
frame displayed on the second area is a refer-
ence frame corresponding to the first cine frame.

14. The method of claim 8, wherein the plurality of ref-
erence frames including the generated reference
frame are displayed on the second area, and
the method further comprises, in response to a user
input of inputting additional information onto the first
cine frame, preferentially displaying a reference
frame to which a same type of additional information
as a type of the input additional information has been
input, from among the plurality of reference frames.

Patentansprüche

1. Ultraschalldiagnosevorrichtung (1000), die Folgen-
des umfasst:

eine Anzeige (1400), die ausgelegt ist zum An-
zeigen eines ersten Cine-Frames (30), der von
einem Benutzer aus einer Vielzahl von Cine-
Frames ausgewählt worden ist, in einem ersten
Bereich (35) auf einem Bildschirm der Ultra-
schalldiagnosevorrichtung;
eine Benutzereingabeeinheit, die ausgelegt ist
zum Empfangen einer Benutzereingabe zur Ein-
gabe einer zusätzlichen Information zu dem an-
gezeigten ersten Cine-Frame, wobei die zusätz-
liche Information Folgendes umfasst: einen
Messwert eines Ziels innerhalb des ersten Cine-
Frames, ein Objekt, das zum Messen des Ziels
auf dem ersten Cine-Frame angeordnet ist, oder
einen Kommentar (40_3) über das Ziel inner-
halb des ersten Cine-Frames; und
einen Prozessor, der zu Folgendem ausgelegt
ist:

als Reaktion auf die Benutzereingabe zur
Eingabe der zusätzlichen Information auto-
matisches Erzeugen eines Referenzframes
(50_4) durch Darstellen der zusätzlichen In-
formation an dem ersten Cine-Frame, und
als Reaktion auf die Benutzereingabe zur
Eingabe der zusätzlichen Information Steu-
ern der Anzeige zum automatischen Anzei-
gen des erzeugten Referenzframes in ei-
nem zweiten Bereich (55) auf dem Bild-
schirm,
und
wobei, wenn eine Vielzahl von Referenzf-
rames einschließlich des erzeugten Refe-
renzframes in dem zweiten Bereich ange-
zeigt worden sind, die Anzeige dazu aus-
gelegt ist, eine Benutzeroberfläche zum
Auswählen der Art von zusätzlicher Infor-
mation anzuzeigen, und der Prozessor als

Reaktion auf eine Benutzereingabe zum
Auswählen einer von verschiedenen Arten
der zusätzlichen Information über die Be-
nutzeroberfläche ausgelegt ist zum Steuern
der Anzeige dazu, vorzugsweise in dem
zweiten Bereich wenigstens einen Refe-
renzframe aus der Vielzahl von Referenzf-
rames anzuzeigen, zu dem eine zusätzliche
Information der ausgewählten Art eingege-
ben worden sind.

2. Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei
die Benutzereingabeeinheit ausgelegt ist zum Emp-
fangen einer Benutzereingabe zum Auswählen des
in dem zweiten Bereich angezeigten Referenzfra-
mes, und
die Anzeige ausgelegt ist zum Anzeigen des ausge-
wählten Referenzframes in dem ersten Bereich.

3. Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei
die Benutzereingabeeinheit ausgelegt ist zum Emp-
fangen einer Benutzereingabe zum Auswählen ei-
nes zweiten Cine-Frames aus der Vielzahl von Cine-
Frames durch Scrollen durch die Vielzahl von Cine-
Frames in der Reihenfolge, in der sie aufgenommen
worden sind, und zum Empfangen einer Benutzer-
eingabe zum Auswählen des in dem zweiten Bereich
angezeigten Referenzframes, und
als Reaktion auf die Benutzereingabe zum Auswäh-
len des in dem zweiten Bereich angezeigten Refe-
renzframes, der Prozessor den ausgewählten Cine-
Frame entsprechend dem ausgewählten Referenz-
frame von dem zweiten Cine-Frame zu dem ersten
Cine-Frame ändert.

4. Ultraschalldiagnosevorrichtung nach Anspruch 3,
wobei die Anzeige ausgelegt ist zum Anzeigen einer
Markierung, die eine Aufnahmereihenfolge des aus-
gewählten Cine-Frames angibt, und, wenn der erste
Cine-Frame als ein durch Scrollen ausgewählter Ci-
ne-Frame bestimmt wird, die Anzeige die angezeigte
Markierung in eine Markierung ändert, welche an-
gibt, dass der ausgewählte Cine-Frame sich von
dem zweiten Cine-Frame zu dem ersten Cine-Frame
geändert hat, und die geänderte Markierung anzeigt,
welche angibt, dass der ausgewählte Cine-Frame
sich von dem zweiten Cine-Frame zu dem ersten
Cine-Frame geändert hat.

5. Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei
wenn die Vielzahl von Referenzframes
einschließlich des erzeugten Referenzframes in
dem zweiten Bereich angezeigt wird, und
als Reaktion auf eine Benutzereingabe zum Aus-
wählen des ersten Cine-Frames, der Prozessor aus-
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gelegt ist zum Steuern der Anzeige dazu, vorzugs-
weise einen Referenzframe aus der Vielzahl von Re-
ferenzframes anzuzeigen, der zu einem Zeitpunkt
aufgenommen worden ist, welcher nahe an einem
Zeitpunkt liegt, zu dem der ausgewählte erste Cine-
Frame aufgenommen worden ist.

6. Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei
die Benutzereingabeeinheit ausgelegt ist zum Emp-
fangen einer Benutzereingabe zum erneuten Aus-
wählen des ersten Cine-Frames aus der Vielzahl von
Cine-Frames durch Scrollen durch die Vielzahl von
Cine-Frames in der Reihenfolge, in der sie aufge-
nommen worden sind, und
wenn der erste Cine-Frame erneut ausgewählt wird,
der Prozessor ausgelegt ist zum Steuern der Anzei-
ge dazu, an dem in dem zweiten Bereich angezeig-
ten Referenzframe eine Markierung anzuzeigen,
welche angibt, dass der in dem zweiten Bereich an-
gezeigte Referenzframe ein Referenzframe ist, der
dem ersten Cine-Frame entspricht.

7. Ultraschalldiagnosevorrichtung nach Anspruch 1,
wobei
wenn die Vielzahl von Referenzframes
einschließlich des erzeugten Referenzframes in
dem zweiten Bereich angezeigt wird, und
als Reaktion auf eine Benutzereingabe zur Eingabe
einer zusätzlichen Information zu dem ersten Cine-
Frame, der Prozessor ausgelegt ist zum Steuern der
Anzeige dazu, vorzugsweise einen Referenzframe
aus der Vielzahl von Referenzframes anzuzeigen,
zu dem die gleiche Art von zusätzlicher Information
wie die Art von eingegebener zusätzlicher Informa-
tion eingegeben worden ist.

8. Verfahren zum Anzeigen eines Ultraschallbildes,
wobei das Verfahren Folgendes umfasst:

Anzeigen eines ersten Cine-Frames, der von ei-
nem Benutzer aus einer Vielzahl von Cine-Fra-
mes ausgewählt worden ist, in einem ersten Be-
reich auf einem Bildschirm einer Ultraschalldia-
gnosevorrichtung;
Empfangen einer Benutzereingabe zur Eingabe
einer zusätzlichen Information zu dem ange-
zeigten ersten Cine-Frame, wobei die zusätzli-
che Information Folgendes umfasst: einen
Messwert eines Ziels innerhalb des ersten Cine-
Frames, ein Objekt, das zum Messen des Ziels
auf dem ersten Cine-Frame angeordnet ist, oder
einen Kommentar über das Ziel innerhalb des
ersten Cine-Frames;
als Reaktion auf die Benutzereingabe zur Ein-
gabe der zusätzlichen Information automati-
sches Erzeugen eines Referenzframes durch
Darstellen der zusätzlichen Information an dem

ersten Cine-Frame;
als Reaktion auf die Benutzereingabe der zu-
sätzlichen Information automatisches Anzeigen
des erzeugten Referenzframes in einem zwei-
ten Bereich auf dem Bildschirm; und
wenn eine Vielzahl von Referenzframes ein-
schließlich des erzeugten Referenzframes in
dem zweiten Bereich angezeigt werden, Anzei-
gen einer Benutzeroberfläche zum Auswählen
der Art von zusätzlicher Information, und als Re-
aktion auf eine Benutzereingabe zum Auswäh-
len einer der verschiedenen Arten von zusätzli-
cher Information über die Benutzeroberfläche,
Anzeigen wenigstens eines Referenzframes
aus der Vielzahl von Referenzframes, zu dem
eine zusätzliche Information der ausgewählten
Art eingegeben worden ist, in dem zweiten Be-
reich.

9. Verfahren nach Anspruch 8, das weiterhin Folgen-
des umfasst:

Empfangen einer Benutzereingabe zum Aus-
wählen des in dem zweiten Bereich angezeigten
Referenzframes, und
Anzeigen des ausgewählten Referenzframes in
dem ersten Bereich.

10. Verfahren nach Anspruch 8, das weiterhin Folgen-
des umfasst:

Empfangen einer Benutzereingabe zum Aus-
wählen eines zweiten Cine-Frames aus der Viel-
zahl von Cine-Frames durch Scrollen durch die
Vielzahl von Cine-Frames in der Reihenfolge, in
der sie aufgenommen worden sind;
Empfangen einer Benutzereingabe zum Aus-
wählen des in dem zweiten Bereich angezeigten
Referenzframes; und
als Reaktion auf die Benutzereingabe zum Aus-
wählen des in dem zweiten Bereich angezeigten
Referenzframes, Ändern des ausgewählten Ci-
ne-Frames entsprechend dem ausgewählten
Referenzframe von dem zweiten Cine-Frame zu
dem ersten Cine-Frame.

11. Verfahren nach Anspruch 10, das weiterhin Folgen-
des umfasst:

Anzeigen einer Markierung, die eine Aufnahme-
reihenfolge des ausgewählten Cine-Frames an-
gibt; und
Ändern der angezeigten Markierung in eine
Markierung, die angibt, dass der ausgewählte
Cine-Frame sich von dem zweiten Cine-Frame
zu dem ersten Cine-Frame geändert hat.

12. Verfahren nach Anspruch 8, wobei
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die Vielzahl von Referenzframes einschließlich des
erzeugten Referenzframes in dem zweiten Bereich
angezeigt wird, und
das Verfahren weiterhin Folgendes umfasst: als Re-
aktion auf eine Benutzereingabe zum Auswählen
des ersten Cine-Frames, vorzugsweise Anzeigen ei-
nes Referenzframes aus der Vielzahl von Referenz-
frames, der zu einem Zeitpunkt aufgenommen wor-
den ist, welcher nahe an einem Zeitpunkt liegt, zu
dem der ausgewählte erste Cine-Frame aufgenom-
men worden ist.

13. Verfahren nach Anspruch 8, das weiterhin Folgen-
des umfasst:

Empfangen einer Benutzereingabe zum erneu-
ten Auswählen des ersten Cine-Frames aus der
Vielzahl von Cine-Frames durch Scrollen durch
die Vielzahl von Cine-Frames in der Reihenfol-
ge, in der sie aufgenommen worden sind; und
wenn der erste Cine-Frame erneut ausgewählt
wird, Anzeigen, an dem in dem zweiten Bereich
angezeigten Referenzframe, einer Markierung,
welche angibt, dass der in dem zweiten Bereich
angezeigte Referenzframe ein Referenzframe
ist, der dem ersten Cine-Frame entspricht.

14. Verfahren nach Anspruch 8, wobei
die Vielzahl von Referenzframes einschließlich des
erzeugten Referenzframes in dem zweiten Bereich
angezeigt wird, und
das Verfahren weiterhin Folgendes umfasst: als Re-
aktion auf eine Benutzereingabe zur Eingabe einer
zusätzlichen Information zu dem ersten Cine-Frame,
Anzeigen vorzugsweise eines Referenzframes aus
der Vielzahl von Referenzframes, zu dem die gleiche
Art von zusätzlicher Information wie die Art von ein-
gegebener zusätzlicher Information eingegeben
worden sind.

Revendications

1. Appareil de diagnostic échographique (1000)
comprenant :

un écran (1400) conçu pour afficher une premiè-
re trame cinématique (30) sélectionnée par un
utilisateur parmi une pluralité de trames cinéma-
tiques, sur une première zone (35) d’un visuel
de l’appareil de diagnostic échographique,
une unité d’entrée utilisateur conçue pour rece-
voir une entrée utilisateur consistant à saisir une
information supplémentaire sur la première tra-
me cinématique affichée, l’information supplé-
mentaire comprenant une valeur de mesure
d’une cible présente sur la première trame ciné-
matique, un objet placé sur la première trame

cinématique afin de mesurer la cible, ou un com-
mentaire (40_3) concernant la cible présente
sur la première trame cinématique, et
un processeur conçu pour :

en réaction à l’entrée utilisateur consistant
à saisir l’information supplémentaire, géné-
rer automatiquement une trame de référen-
ce (50_4) en représentant l’information sup-
plémentaire sur la première trame cinéma-
tique, et
en réaction à l’entrée utilisateur consistant
à saisir l’information supplémentaire, com-
mander à l’écran d’afficher automatique-
ment, sur une deuxième zone (55) du visuel,
la trame de référence générée ;
et dans lequel
lorsqu’une pluralité de trames de référence,
dont la trame de référence générée, ont été
affichées dans la deuxième zone, l’écran
est conçu pour afficher une interface utili-
sateur permettant de sélectionner le type
de l’information supplémentaire, et le pro-
cesseur est conçu pour, en réaction à une
entrée utilisateur consistant à sélectionner
un type d’information supplémentaire parmi
plusieurs, par le biais de l’interface utilisa-
teur, commander à l’écran d’afficher de ma-
nière préférentielle, dans la deuxième zone,
au moins une trame de référence, parmi la
pluralité de trames de référence, sur laquel-
le une information supplémentaire du type
sélectionné a été saisie.

2. Appareil de diagnostic échographique selon la re-
vendication 1, dans lequel
l’unité d’entrée utilisateur est conçue pour recevoir
une entrée utilisateur consistant à sélectionner la tra-
me de référence affichée dans la deuxième zone, et
l’écran est conçu pour afficher la trame de référence
sélectionnée sur la première zone.

3. Appareil de diagnostic échographique selon la re-
vendication 1, dans lequel
l’unité d’entrée utilisateur est conçue pour recevoir
une entrée utilisateur consistant à sélectionner une
deuxième trame cinématique parmi la pluralité de
trames cinématiques en faisant défiler la pluralité de
trames cinématiques par ordre de capture, et une
entrée utilisateur consistant à sélectionner la trame
de référence affichée dans la deuxième zone, et
en réaction à l’entrée utilisateur consistant à sélec-
tionner la trame de référence affichée dans la
deuxième zone, le processeur fait passer la trame
cinématique sélectionnée de la deuxième trame ci-
nématique à la première trame cinématique en cor-
respondance avec la trame de référence sélection-
née.
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4. Appareil de diagnostic échographique selon la re-
vendication 3, dans lequel l’écran est conçu pour
afficher un marqueur représentant l’ordre de capture
de la trame cinématique sélectionnée, et, étant don-
né qu’il est déterminé que la première trame ciné-
matique est une trame cinématique sélectionnée par
défilement, l’écran fait passer le marqueur affiché à
un marqueur représentant que la trame cinématique
sélectionnée est passée de la deuxième trame ciné-
matique à la première trame cinématique, et affiche
le marqueur ayant changé représentant que la trame
cinématique sélectionnée est passée de la deuxiè-
me trame cinématique à la première trame cinéma-
tique.

5. Appareil de diagnostic échographique selon la re-
vendication 1, dans lequel
quand la pluralité de trames de référence, dont la
trame de référence générée, sont affichées dans la
deuxième zone, et
en réaction à une entrée utilisateur consistant à sé-
lectionner la première trame cinématique, le proces-
seur est conçu pour commander à l’écran d’afficher
de manière préférentielle une trame de référence,
parmi la pluralité de trames de référence, qui a été
capturée à un instant proche de l’instant auquel la
première trame cinématique sélectionnée a été cap-
turée.

6. Appareil de diagnostic échographique selon la re-
vendication 1, dans lequel
l’unité d’entrée utilisateur est conçue pour recevoir
une entrée utilisateur consistant à re-sélectionner la
première trame cinématique parmi la pluralité de tra-
mes cinématiques en faisant défiler la pluralité de
trames cinématiques par ordre de capture, et
étant donné que la première trame cinématique a
été re-sélectionnée, le processeur est conçu pour
commander à l’écran d’afficher, sur la trame de ré-
férence affichée dans la deuxième zone, un mar-
queur représentant que la trame de référence affi-
chée dans la deuxième zone est une trame de réfé-
rence en correspondance avec la première trame
cinématique.

7. Appareil de diagnostic échographique selon la re-
vendication 1, dans lequel
quand la pluralité de trames de référence, dont la
trame de référence générée, sont affichées dans la
deuxième zone, et
en réaction à une entrée utilisateur consistant à saisir
une information supplémentaire sur la première tra-
me cinématique, le processeur est conçu pour com-
mander à l’écran d’afficher de manière préférentielle
une trame de référence, parmi la pluralité de trames
de référence, sur laquelle a été saisi un même type
d’information supplémentaire que le type d’informa-
tion supplémentaire saisie.

8. Procédé d’affichage d’une image échographique, le
procédé comprenant :

l’affichage d’une première trame cinématique
sélectionnée par un utilisateur parmi une plura-
lité de trames cinématiques, sur une première
zone d’un visuel d’un appareil de diagnostic
échographique ;
la réception d’une entrée utilisateur consistant
à saisir une information supplémentaire sur la
première trame cinématique affichée, l’informa-
tion supplémentaire comprenant une valeur de
mesure d’une cible présente sur la première tra-
me cinématique, un objet placé sur la première
trame cinématique afin de mesurer la cible, ou
un commentaire concernant la cible présente
sur la première trame cinématique ;
en réaction à l’entrée utilisateur consistant à sai-
sir l’information supplémentaire, la génération
automatique d’une trame de référence par re-
présentation de l’information supplémentaire
sur la première trame cinématique ;
en réaction à l’entrée utilisateur consistant à sai-
sir l’information supplémentaire, l’affichage
automatique, sur une deuxième zone du visuel,
de la trame de référence générée ; et
lorsqu’une pluralité de trames de référence,
dont la trame de référence générée, sont affi-
chées dans la deuxième zone, l’affichage d’une
interface utilisateur permettant de sélectionner
le type de l’information supplémentaire, et, en
réaction à une entrée utilisateur consistant à sé-
lectionner un type d’information supplémentaire
parmi plusieurs, par le biais de l’interface utili-
sateur, l’affichage, dans la deuxième zone, d’au
moins une trame de référence, parmi la pluralité
de trames de référence, sur laquelle une infor-
mation supplémentaire du type sélectionné a
été saisie.

9. Procédé selon la revendication 8, comprenant en
outre :

la réception d’une entrée utilisateur consistant
à sélectionner la trame de référence affichée
dans la deuxième zone, et
l’affichage, sur la première zone, de la trame de
référence sélectionnée.

10. Procédé selon la revendication 8, comprenant en
outre :

la réception d’une entrée utilisateur consistant
à sélectionner une deuxième trame cinématique
parmi la pluralité de trames cinématiques en fai-
sant défiler la pluralité de trames cinématiques
par ordre de capture ;
la réception d’une entrée utilisateur consistant
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à sélectionner la trame de référence affichée
dans la deuxième zone ; et
en réaction à l’entrée utilisateur consistant à sé-
lectionner la trame de référence affichée dans
la deuxième zone, le passage de la trame ciné-
matique sélectionnée de la deuxième trame ci-
nématique à la première trame cinématique en
correspondance avec la trame de référence sé-
lectionnée.

11. Procédé selon la revendication 10, comprenant en
outre :

l’affichage d’un marqueur représentant l’ordre
de capture de la trame cinématique sélection-
née, et
le passage du marqueur affiché à un marqueur
représentant que la trame cinématique sélec-
tionnée est passée de la deuxième trame ciné-
matique à la première trame cinématique.

12. Procédé selon la revendication 8, dans lequel
la pluralité de trames de référence, dont la trame de
référence générée, sont affichées dans la deuxième
zone ;
le procédé comprenant en outre, en réaction à une
entrée utilisateur consistant à sélectionner la pre-
mière trame cinématique, l’affichage, de manière
préférentielle, d’une trame de référence, parmi la
pluralité de trames de référence, qui a été capturée
à un instant proche de l’instant auquel la première
trame cinématique sélectionnée a été capturée.

13. Procédé selon la revendication 8, comprenant en
outre :

la réception d’une entrée utilisateur consistant
à re-sélectionner la première trame cinématique
parmi la pluralité de trames cinématiques en fai-
sant défiler la pluralité de trames cinématiques
par ordre de capture ; et
étant donné que la première trame cinématique
a été re-sélectionnée, l’affichage, sur la trame
de référence affichée dans la deuxième zone,
d’un marqueur représentant que la trame de ré-
férence affichée dans la deuxième zone est une
trame de référence en correspondance avec la
première trame cinématique.

14. Procédé selon la revendication 8, dans lequel
la pluralité de trames de référence, dont la trame de
référence générée, sont affichées dans la deuxième
zone ;
le procédé comprenant en outre, en réaction à une
entrée utilisateur consistant à saisir une information
supplémentaire sur la première trame cinématique,
l’affichage, de manière préférentielle, d’une trame
de référence, parmi la pluralité de trames de réfé-

rence, sur laquelle a été saisi un même type d’infor-
mation supplémentaire que le type d’information
supplémentaire saisie.
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