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ULTRASONIC DIAGNOSTIC APPARATUS
AND METHOD THEREOF

TECHNICAL FIELD

[0001] The present disclosure relates to an ultrasonic diag-
nostic apparatus and a diagnosis method thereof. Particularly,
upon ultrasonic diagnosis of an object, the present invention
allows a user to easily locate a desired time point and section
among the whole information regarding ultrasound images
and a variety of measurement data which are obtained over
extended use of the ultrasonic diagnosis apparatus.

BACKGROUND

[0002] Ultrasonic diagnostic apparatuses are used in a wide
range of applications. For example, ultrasonic diagnostic
apparatuses are used in a wide range of medical applications
due to non-invasive and non-destructive characteristics
thereof. Recently, high performance ultrasonic diagnostic
apparatuses have been used to provide two-dimensional or
three-dimensional images of internal organs.

[0003] Generally, a probe of the ultrasonic diagnostic appa-
ratus includes a transducer for transmitting and receiving
wideband ultrasound signals. When the transducer is electri-
cally driven, an ultrasound signal is generated by the trans-
ducer and delivered to an object. An ultrasound wave echo
signal, which is reflected from the object to the transducer, is
transformed into an electrical signal. Then, the transformed
electrical signal is amplified and processed to provide ultra-
sound image data.

[0004] FIG.11is aview explaining animage display method
ofadisplay unit of a conventional ultrasonic diagnostic appa-
ratus. In the related art, as shown in FIG. 1, a B-mode (bright-
ness mode) image which displays magnitude of ultrasound
echo signals reflected from an object with brightness is dis-
played for example on an upper side of a screen. Measuring
information or biological information, such as a blood flow
rate at a location that corresponds to a section (dotted line)
specified by a user in the B-mode image, is displayed on a
lower side below the B-mode image. Accordingly, the mea-
suring information for the corresponding specified section
can be displayed with time.

[0005] In addition, in the conventional ultrasonic diagnos-
tic apparatus, a range bar is also provided at the lower side of
the screen in FIG. 1 to indicate to which section in the whole
diagnosis period the current time point belongs. Accordingly,
through the range bar, a user can recognize the section in the
whole diagnosis period, to which the currently displayed
image belongs.

[0006] However, according to the conventional ultrasonic
diagnostic apparatus, a user can only recognize the section in
the whole diagnosis period by observing the range bar dis-
played on the display screen, but in fact, the user cannot easily
check a section of interest (e.g., a section in which blood flow
rate excessively increases). That is, since the display screen
displays only an image at a current time point or an image
near atime point selected in the range bar, a user cannot easily
check or identify a section in which abnormal event has
occurred. Thus, in order to check such a section, the user must
slowly examine the whole period in detail using a track ball or
the like provided to the apparatus so as to reach the section of
interest.

SUMMARY

[0007] To improve the art and address the above, the
present disclosure provides an ultrasonic diagnostic appara-
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tus and a diagnosis method thereof, which allow a user to
easily locate a desired time point and section among the
whole information regarding ultrasound images and a variety
of measurement data which are obtained over extended use of
the ultrasonic diagnosis apparatus.

[0008] In accordance with one aspect, an ultrasonic diag-
nostic apparatus: displaying an ultrasound image obtained
from an object on a first region of a display unit, and display-
ing image information regarding measurement data with
respect to a desired section of the ultrasound image on a
second region of the display unit, wherein the image infor-
mation displayed on the second region includes an image map
in which overall measurement data obtained at respective
diagnosis points are accumulated in a time-series manner.
[0009] The apparatus may allow a user to search the mea-
surement data and select a desired time point using the image
map, and detailed measurement data at the selected time point
may be displayed on a third region of the display unit.
[0010] Image magnification of the image map may be auto-
matically controlled with respect to a time period of data
accumulation according to a total amount of the accumulated
measurement data.

[0011] The measurement data may include blood flow rate.
[0012] The apparatus may include: a signal acquisition unit
configured to receive an ultrasound signal reflected from an
object; the display unit; an input unit; a storage; and a con-
troller configured to control the apparatus to create an ultra-
sound image using the ultrasound signal, to provide the ultra-
sound image and image information to the display unit, to
display detailed measurement data corresponding to a time
point in the image map selected through the input unit by a
user on the third region of the display unit, and to store all or
part of the measurement data in the storage.

[0013] The apparatus may allow a user to search the mea-
surement data and select a desired time point using the image
map, and the measurement data corresponding to the selected
time section may be stored in the storage.

[0014] In accordance with another aspect, a diagnosis
method of an ultrasonic diagnostic apparatus which displays
an ultrasound image obtained from an object on a first region
of'a display unit, comprises: obtaining measurement data that
corresponds to a specified section of the ultrasound image
selected by a user and displaying, on a second region of the
display unit, an image map in which the obtained measure-
ment data are accumulated in a time-series manner; receiving
a desired time point in the image map selected by a user; and
displaying, on a third region of the display unit, measurement
data corresponding to the selected time point.

[0015] Themethod may furtherinclude: receiving a desired
time section selected through the image map by a user; and
storing the measurement data corresponding to the selected
time section in a storage.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The figures depict one or more implementations in
accordance with the present disclosure, by way of example
only, not by way of limitation. In the figures, like reference
numerals refer to the same or similar elements.

[0017] FIG.1isaview explaining an image display method
of'adisplay unit of a conventional ultrasonic diagnostic appa-
ratus;

[0018] FIG. 2 is a view of an ultrasonic diagnostic appara-
tus according to an exemplary embodiment of the present
disclosure;
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[0019] FIG. 3 is aview explaining animage display method
of a display unit of the ultrasonic diagnostic apparatus of the
embodiment of the present disclosure; and

[0020] FIG. 4 is a view explaining variation in image mag-
nification with respect to time period in an image map of the
apparatus according to the embodiment of the present disclo-
sure.

DETAILED DESCRIPTION

[0021] Exemplary embodiments of the present disclosure
will now be described in detail with reference to the accom-
panying drawings. It should be noted that the drawings are not
to precise scale and may be exaggerated in thickness of lines
or size of components for descriptive convenience and clarity
only. Furthermore, terms used herein are defined by taking
functions of the present disclosure into account and can be
changed according to the custom or intention of users or
operators. Therefore, the terms should be defined according
to the overall disclosures set forth herein.

[0022] FIG. 2 is a view of an ultrasonic diagnostic appara-
tus according to an exemplary embodiment of the present
disclosure.

[0023] Referring to FIG. 2, the ultrasonic diagnostic appa-
ratus of this embodiment includes an input unit 100; a signal
acquisition unit 200 receiving an ultrasound signal reflected
from an object; a display unit 400; a storage 500; and a
controller 300. The controller 300 controls the apparatus to
create an ultrasound image using the ultrasound signal, to
provide the ultrasound image and image information regard-
ing measurement data to the display unit 400, to display
detailed measurement data, which corresponds to a time point
in an image map selected through the input unit 100 by a user,
on a third region 30 (see FIG. 3) of the display unit 400, and
to store all or part of the measurement data in the storage 500.
[0024] The apparatus according to the embodiment con-
structed as described above will now be described with ref-
erence to FIGS. 2 to 4.

[0025] First, the signal acquisition unit 200 transmits an
ultrasound signal to an object and receives the ultrasound
signal reflected from the object to create an ultrasound image.
[0026] The controller 300 creates the ultrasound image
using the ultrasound signal sent from the signal acquisition
unit, and provides the ultrasound image to the display unit
400. The controller 300 allows the ultrasound image to be
displayed in a B-mode (brightness-mode) on a first region 10
at an upper side of a screen of the display unit 400. Here, the
B-mode means a diagnostic mode in which the magnitude of
an ultrasound echo signal reflected from the object is dis-
played based upon brightness on the screen. It should be
understood that the ultrasound image can be displayed on the
screen in a variety of other modes according to embodiments.
[0027] Further, the controller 300 creates image informa-
tion regarding measurement data that corresponds to a speci-
fied section (dotted line section of reference numeral 10 in
FIG. 3) of the ultrasound image selected through the input
unit 100 by a user, and provides the image information to the
display unit 400. Here, the controller 300 allows the image
information to be displayed in a PW-mode (pulse wave mode)
on a second region 20 at a lower side of the screen of the
display unit 400. Actually, the PW-mode means a diagnostic
mode in which a blood flow rate with respect to a predeter-
mined specified section of the object is displayed as a graphi-
cal image of time-blood flow rate. As the input unit 100, all of
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available user interfaces may be employed, and particularly
the input unit may also be formed in a touch-screen form.
[0028] However, when displaying the image information
on the second region 20, the present embodiment is different
from the conventional case. That is, since the conventional
PW-mode illustrates information on the blood flow rate at the
respective diagnosis points as an image pattern that changes
over time, as shown in the middle of FIG. 1 or in the third
region 30 of FIG. 3, the information on the blood flow rate at
time points that have passed cannot be displayed, when a
certain period of time (few seconds to tens of seconds)
elapses. However, according to the present embodiment, the
image information displayed on the second region 20
includes an image map which accumulates all information
regarding the blood flow rate, i.e. all time-series measurement
data, obtained at the respective diagnosis points. Accordingly,
when observing the image map displayed on the second
region 20, the information regarding the blood flow rate can
be easily and effectively checked even after the diagnosis
point has considerably elapsed. Thereby a user can recognize
a time point when an abnormal event such as an excessive
increase in blood flow rate has occurred.

[0029] Inthis embodiment, in order to allow the blood flow
rate information with respect to an entire diagnosis time
period to be included in the image map displayed on the
second region 20, the controller 300 enables an image mag-
nification of the measurement data with respect to a diagnosis
time period (time period of data accumulation) to be auto-
matically regulated based on the total amount of measure-
ment data (blood flow rate information) accumulated over
time when forming the image map. Namely, if only a short
period of time, for example 10 seconds, passes after starting
diagnosis, the image is allowed to be displayed in a relatively
large scale as shown in the first figure of FIG. 4, and, as the
time continuously passes, the image magnification of the
measurement data with respect to the time period is automati-
cally regulated such that it gradually decreases. According to
such a display method, even though a long period of time has
elapsed after starting the diagnosis, overall measurement data
are included in the image map and can be displayed. Accord-
ingly, even if a displayed image becomes reduced in size over
time after starting the diagnosis, a user can easily locate and
determine a time point where an abnormal event has occurred.
[0030] In the meantime, during diagnosis, the controller
300 allows a PW-mode image with respect to information
regarding a blood flow rate at a time point of an abnormal
event to be displayed on the third region 30.

[0031] Inaddition, when a user searches for the blood flow
rate information using the image map and selects the time
point where the abnormal event has occurred after completion
of diagnosis or even during diagnosis, the controller 300
allows detailed measurement data (i.e. blood flow rate infor-
mation) at the selected point to be displayed on the third
region 30 in the middle of the display unit 400. Here, the
image displayed on the third region 30 corresponds to a
section defined by brackets [ ] of the second region 20 of FIG.
3. Alternatively, in certain systems, it may be configured such
that a predetermined section after and before a time point
selected by a user is displayed as an image on the third region,
or otherwise it may be configured to allow a user to directly
set a start point and an end point of a section.

[0032] Further, the controller 300 may allow all or a portion
of measurement data such as blood flow rate information or
the like to be stored in the storage 500. Particularly, when a
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user selects a specified time section using the image map, the
controller 300 may allow the measurement data, such as
blood flow rate information, and/or an ultrasound image,
which correspond to the selected time section, to be stored in
the storage 500.

[0033] Although the above embodiment refers to the con-
figuration wherein the PW-mode image map including blood
flow rate information is displayed on the second region 20, it
should be understood that in certain embodiments an image
map may be displayed in a M-mode (motion-mode) or in a
CW-mode (continuous wave mode), which shows motion of
an object in a periodic manner, and other diverse modes are
also applicable.

[0034] Although a controller can be divided into a signal
processor for processing signals and a control unit serving as
a processor in certain embodiments, it should be understood
that the controller according to the present embodiment
encompasses such a modification of the controller. In addi-
tion, the storage 500 of the present embodiment means all
kinds of memories or storage media generally including a
volatile memory, a non-volatile memory, an internal memory,
an external memory, and the like.

[0035] As such, according to the embodiment, the appara-
tus allows a user to effectively locate and determine a section
ofinterest, such as a section where an abnormal event (e.g., an
excessive increase in blood flow rate) has occurred, using an
image map which accumulates measurement data obtained
during diagnosis. Further, when the section of interest in the
image map is selected by a user, the apparatus allows the user
to check corresponding detailed measurement data. Further-
more, the apparatus allows required or useful information to
be stored and effectively utilized in the future.

[0036] Inthe ultrasonic diagnostic apparatus and method, a
user can easily locate a desired time point and section among
the whole information regarding ultrasound images and a
variety of measurement data which are obtained over
extended use of the ultrasonic diagnosis apparatus, and data
corresponding to the desired section selected by the user can
be stored for future use.

[0037] While the foregoing has described what are consid-
ered to be the best mode and/or other examples, it is under-
stood that various modifications may be made therein and that
the subject matter disclosed herein may be implemented in a
variety of different ways, and that the present disclosure may
be applied to numerous applications, only some of which
have been described herein. The following claims should be
considered to cover all applications, modifications and varia-
tions within the true scope of the present disclosure.

What is claimed is:

1. An ultrasonic diagnostic apparatus:

displaying an ultrasound image obtained from an object on
a first region of a display unit, and displaying image
information regarding measurement data with respect to
a desired section of the ultrasound image on a second
region of the display unit,

wherein the image information displayed on the second
region comprises an image map in which overall mea-
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surement data obtained at respective diagnosis points are
accumulated in a time-series manner.

2. The apparatus of claim 1, wherein the apparatus allows
a user to search the measurement data and select a desired
time point using the image map, and detailed measurement
data at the selected time point is displayed on a third region of
the display unit.

3. The apparatus of claim 1, wherein image magnification
of the image map is automatically regulated with respect to a
time period of data accumulation according to a total amount
of the accumulated measurement data.

4. The apparatus of claim 1, wherein the measurement data
includes blood flow rate.

5. The apparatus of claim 1, comprising:

a signal acquisition unit configured to receive an ultra-

sound signal reflected from an object;

the display unit;

an input unit;

a storage; and

a controller configured to control the apparatus to create an

ultrasound image using the ultrasound signal, to provide
the ultrasound image and image information to the dis-
play unit, to display detailed measurement data corre-
sponding to a time point in the image map selected
through the input unit by a user on the third region of the
display unit, and to store all or part of the measurement
data in the storage.

6. The apparatus of claim 5, wherein the apparatus allows
a user to search the measurement data and select a desired
time section using the image map, and the measurement data
corresponding to the selected time section is stored in the
storage.

7. A diagnosis method of an ultrasonic diagnostic appara-
tus, which displays an ultrasound image obtained from an
object on a first region of a display unit, the method compris-
ing:

obtaining measurement data that corresponds to a specified

section of the ultrasound image selected by a user and
displaying, on a second region of the display unit, an
image map in which the obtained measurement data are
accumulated in a time-series manner;

receiving a desired time point in the image map selected by

a user; and

displaying, on a third region of the display unit, measure-

ment data corresponding to the selected time point.

8. The method of claim 7, wherein image magnification of
the image map is automatically regulated with respect to a
time period of data accumulation according to a total amount
of the accumulated measurement data.

9. The method of claim 7, wherein the measurement data
comprises blood flow rate.

10. The method of claim 7, further comprising:

receiving a desired time section selected through the image

map by a user; and

storing the measurement data corresponding to the selected

time section in a storage.
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