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7) ABSTRACT

An object of the present invention is to provide a user with
a diagnostic image having a minimized motion blur by
correcting motion blur occurring in a freeze image when the
user obtains the freeze image through a freeze function of an
ultrasonic diagnosis apparatus and then the obtained freeze
image is determined as a motion blurred image by measur-
ing a motion blur factor of the obtained freeze image.
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[FIG. 3A]
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[FIG. 5]
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[FIG. 6]
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[FIG. 9]
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[FIG. 10]
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ULTRASONIC APPARATUS AND METHOD
FOR CONTROLLING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to a method and a
device for correcting a motion blurred image upon freezing
and storing a diagnostic image in an ultrasonic apparatus.

TECHNICAL BACKGROUND OF INVENTION

[0002] In general, an ultrasonic diagnosis is performed by
monitoring a region of interest in real time. Therefore, an
ultrasonic apparatus generally not only processes ultrasonic
signals in real time so as to monitor a region of interest in
real time but also provides a freeze function so as to observe
an image in a stationary state in which a target object does
not move.

[0003] In a conventional ultrasonic apparatus, a freeze
function is performed when a freeze button is pressed.
Consequently, there is an inconvenience that a user should
press the freeze button with one of both hands while holding
a probe in the other hand so as to freeze a diagnostic image
being monitored in real time by the user. Therefore, a
shaking of the probe occurs frequently due to a button press
operation to cause motion blurs in the diagnostic image. As
a result, it may be difficult to obtain a diagnostic image
meeting a user’s expectation such that the user should again
obtain a new diagnostic image.

TECHNICAL SOLUTION

[0004] An object of the present invention is to provide a
user with a diagnostic image having a minimized motion
blur by correcting motion blur occurring in a freeze image
when the user obtains the freeze image through a freeze
function of an ultrasonic diagnosis apparatus and then the
obtained freeze image is determined as a motion blurred
image by measuring a motion blur factor of the obtained
freeze image.

DESCRIPTION OF DRAWINGS

[0005] FIG.1isablock diagram of an ultrasonic apparatus
according to the present invention.

[0006] FIG.2A s a view illustrating an example of a basic
form of a 3x3 edge filter.

[0007] FIG. 2B is a view for describing an embodiment of
an edge filter employed in the present invention.

[0008] FIG. 3 is a view for describing a method for setting
a threshold value according to the present invention.
[0009] FIGS. 4A and 4B are views illustrating images
according to occurrence and nonoccurrence of motion blurs
and motion blur factors.

[0010] FIG. 5 is a flowchart of a process for storing
non-motion blurred images in real time according to the
present invention.

[0011] FIG. 6 is a flowchart of a process for correcting a
motion blurred image when a user generates events of an
image freezing and an image storing according to the present
invention.

[0012] FIG. 7 is a view illustrating an embodiment of an
image which the user wants to freeze.

[0013] FIG. 8 is a view illustrating an embodiment of a
motion blurred image by the user’s mistake.
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[0014] FIG. 9 is a view illustrating an example of a
method for providing a non-motion blurred image by veri-
fying whether or not motion blurs occur according to the
present invention.

[0015] FIG. 10 is a view illustrating an embodiment of a
user interface (UI) according to the present invention.

MODES OF THE INVENTION

[0016] Hereinafter, the present invention will be described
in detail with reference to the accompanying drawings.
[0017] A configuration according to the present invention
is shown in FIG. 1. An image stabilizer is a block proposed
by the present invention, and is arranged behind an image
storage CINE and in front of an image output device, which
are equipped in a typical ultrasonic diagnosis apparatus. The
image stabilizer receives images being currently processed
from the image storage in real time, and determines whether
or not motion blurs occur in the processed images to output
non-motion blurred images.

[0018] As shown in FIG. 1, the image stabilizer is com-
prised of three blocks, that is, a motion blur factor calculator,
a motion detector, and a stabilized image store. The motion
blur factor calculator serves to convert a magnitude of
motion blur in a received image into a motion blur factor to
transmit the motion blur factor to the motion detector. At this
point, the conversion from the magnitude of motion blur into
the motion blur factor may be calculated using a variation
rate of an edge image of a current image with respect to a
previous image.

[0019] The motion blur factor calculator may calculate
from edge images (G* and GV¥") of two images (an N-17
image and an N” image) as follows.

[0020] In particular, the motion blur factor calculator may
use a 3x3 edge filter shown in FIG. 2A so as to calculate a
motion blur factor, In FIG. 2A, {{j.k) may mean a pixel value
at aj” column and a k” row of a CINE image. Using the 3x3
edge filter according to Equation 1, a pixel value G,(j,k) of
an X-axis edge image and a pixel value G (j,k) of a Y-axis
edge image at a j* column and a k” row may be obtained.

e 1 - [Equation 1]
Gs(j, k)= m[(Az + KAz + As) - (Ao + KA7 + As)]
1
Gyl k) = 25 [(Ao + KAL +Az) = (A + KAs + Ay)]
[0021] InEquation 1, K is determined depending on a kind

of an edge filter to be used, and FIG. 2B shows edge filters
employed in the present invention and K values correspond-
ing to the edge filters.

[0022] Once G,(j,k) and G (j,k) are obtained, a motion
blur factor may be finally calculated according to Equation
2.

F= Zj.k 16V ) - GV, k) [Equation 2]

GN(j. k) =y G k) + Gy . k)

[0023] The motion detector may determine whether or not
motion blurs occur based on a received motion blur factor,
thereby outputting a determination result. FIG. 3A shows a
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motion blurred image and an output motion blur factor, and
FIG. 3B shows a non-motion blurred image and an output
motion blur factor.

[0024] With reference to FIG. 4. the motion detector
searches for a section satisfying a threshold set to a motion
blur factor and a maintenance time to determine an image
having a minimum motion blur factor as a non-motion
blurred image. In case of determining a plurality of non-
motion blurred images, a determination may be performed
in an ascending order of motion blur factors. At this point,
if a threshold value is a motion blur factor, a maintenance
time may mean a threshold value during a section (time
period) equal to or less than the threshold value.

[0025] If the image is determined as a non-motion blurred
image, the motion detector stores the image in the stabilized
image store. The stabilized image store stores latest images
having no motion blur, and outputs one of the latest images
stored therein when motion blur occurs in an image being
monitored while the user freezes or stores the image being
monitored.

[0026] FIG. 5 is a flowchart of a process for storing the
non-motion blurred images in real time. After a Brightness
mode (B-mode) image is obtained as shown in FIG. 3, a
determination whether or not motion blur occurs in the
B-mode image is performed to store the B-mode image as an
image A if the B-mode image is determined as a non-motion
blurred image. This process is repeated in real time and
continuously performed until a freeze event is generated by
the user.

[0027] FIG. 6 is a flowchart of a process for correcting a
motion blurred image when events for freezing and storing
an image are generated by the user. After the B-mode image
is obtained as shown in FIG. 4, a determination for motion
blur is performed on the B-mode image if the freeze event
is generated by the user by verifying whether or not the
B-mode image is frozen. At this point, if motion blur occurs
in the B-mode image frozen by the user, the stored image A
is provided to the user.

[0028] In accordance with the present invention, informa-
tion indicating whether or not motion blur occurs in an
image designated by the user may be obtained. Moreover,
when a motion blurred image is corrected, it may be possible
to obtain a non-motion blurred image without image distor-
tion due to the image correction. FIG. 7 shows an image
which the user wants to freeze, and FIG. 8 shows a motion
blurred image by the user’s mistake. As shown in FIG. 9, in
accordance with the present invention, a non-motion blurred
image may be provided to the user by verifying motion blur
in the frozen image.

[0029] At this point, the ultrasonic apparatus of the present
invention may provide the user with a variety of user
interfaces (Uls). With reference to FIG. 10, a UI according
to one embodiment of the present invention selects images
having small motion blurs and denotes motion blur factors
in the form of a bar to allow the user to select one of the
images. Alternatively, a Ul according to another embodi-
ment of the present invention may receive a threshold value
of a motion blur factor, which is input by the user, and the
ultrasonic apparatus may determine whether or not motion
blur occurs in an image based on the input threshold value.
Furthermore, a Ul according to still another embodiment of
the present invention may automatically display an image
having a minimum motion blur factor.
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What is claimed is:

1. An ultrasonic apparatus comprising:

an image processor configured to generate a plurality of

frame images based on ultrasonic signals;

a display configured to display the plurality of frame

images, sequentially;

an input device configured to receive a select instruction

for selecting a frame image being displayed on the
display among the plurality of frame images; and

a controller configured to control the display to display at

least one of frame images, each of which has a motion
blur factor equal to or less than a predetermined thresh-
old value and is obtained prior to a select instruction
input time, among the plurality of frame images when
a motion blur factor of the frame image selected by the
select instruction exceeds the threshold value or a
substitute image display instruction is input.

2. The ultrasonic apparatus of claim 1, wherein the
controller calculates a motion blur factor of an N” frame
image based on a difference between the N” frame image (N
is a natural number equal to or greater than 2) and an N-17
frame image, which is a previous frame image of the N*
frame image, among the plurality of frame images.

3. The ultrasonic apparatus of claim 1, wherein the
controller controls the display to display a frame image
closest to the selected frame image among the frame images,
each of which has the motion blur factor equal to or less than
the threshold value and is obtained prior to the select
instruction input time.

4. The ultrasonic apparatus of claim 1, wherein the
controller controls the display to display at least one frame
image obtained during a time period in which a plurality of
successive frame images, each of which has a motion blur
factor equal to or less than the threshold value, are obtained
prior to the select instruction input time, when the time
period exceeds a predetermined threshold time.

5. The ultrasonic apparatus of claim 4, wherein the
controller controls the display to display a frame image
having a minimum motion blur factor among the plurality of
successive frame images obtained during the time period.

6. The ultrasonic apparatus of claim 4, wherein the
controller controls the display to display simultaneously
multiple frame images selected based on the motion blur
factors among the plurality of successive frame images
obtained during the time period.

7. The ultrasonic apparatus of claim 6, wherein the display
displays the motion blur factors of the multiple frame
images being simultaneously displayed in association with
the multiple frame images.

8. The ultrasonic apparatus of claim 6, wherein the input
device receives a select instruction for selecting one among
the multiple frame images being simultaneously displayed,
and

wherein the controller controls the display to magnify and

display a selected frame image when the select instruc-
tion is input to select one among the multiple frame
images being simultaneously displayed.

9. The ultrasonic apparatus of claim 1, wherein the
controller controls the display to display information related
to a motion blur factor of the selected frame image when the
motion blur factor of the selected frame image exceeds the
threshold value.

10. The ultrasonic apparatus of claim 1, further compris-
ing:
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an ultrasonic probe configured to obtain the ultrasonic
signals containing information of a target object in real
time,

wherein the image processor generates the plurality of

frame images in real time based on the ultrasonic
signals obtained in real time; and

further comprising:

astorage device configured to store at least one among the

plurality of frame images generated in real time,
wherein the controller controls the storage device to store
frame images, each of which has a motion blur factor
equal to or less than the threshold value, among the
plurality of frame images generated in real time.

11. A method for controlling an ultrasonic apparatus,
comprising the steps of?

displaying sequentially a plurality of frame images gen-

erated based on ultrasonic signals;

receiving a select instruction for selecting the frame

image being displayed among the plurality of frame
images; and

displaying at least one of frame images, each of which has

a motion blur factor equal to or less than a predeter-
mined threshold value and is obtained prior to a select
instruction input time, among the plurality of frame
images when a motion blur factor of the frame image
selected by the select instruction exceeds the threshold
value or a substitute image display instruction is input.

12. The method of claim 11, further comprising the step
of:

calculating a motion blur factor of an Nth frame image

based on a difference between the Nth frame image (N
is a natural number equal to or greater than 2) and an
N-1th frame image, which is a previous frame image
of the Nth frame image, among the plurality of frame
images.

13. The method of claim 11, wherein the displaying of the
at least one of the frame images, each of which has the
motion blur factor equal to or less than the threshold value
and 1is obtained prior to the select instruction input time,
displays a frame image closest to the selected frame image
among the frame images, each of which has the motion blur
factor equal to or less than the threshold value and is
obtained prior to the select instruction input time.

14. The method of claim 11, wherein the displaying of the
at least one of the frame images, each of which has the
motion blur factor equal to or less than the threshold value
and 1is obtained prior to the select instruction input time,
displays at least one frame image obtained during a time
period in which a plurality of successive frame images, each
of which has a motion blur factor equal to or less than the
threshold value, are obtained prior to the select instruction
input time, when the time period exceeds a predetermined
threshold time.

15. The method of claim 14, wherein the displaying of the
at least one of the frame images, each of which has the
motion blur factor equal to or less than the threshold value
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and is obtained prior to the select instruction input time,
displays a frame image having a minimum motion blur
factor among the plurality of successive frame images
obtained during the time period.

16. The method of claim 14, wherein the displaying of the
at least one of the frame images, each of which has the
motion blur factor equal to or less than the threshold value
and is obtained prior to the select instruction input time,
includes the steps of:

selecting multiple frame images being simultaneously

displayed based on the motion blur factors among the
plurality of successive frame images obtained during
the time period; and

displaying simultaneously the selected multiple frame

images.

17. The method of claim 16, wherein the displaying of the
at least one of the frame images, each of which has the
motion blur factor equal to or less than the threshold value
and is obtained prior to the select instruction input time,
displays the motion blur factors of the multiple frame
images being simultaneously displayed in association with
the multiple frame images.

18. The method of claim 16, further comprising the step
of:

receiving a select instruction for selecting one among the

multiple frame images being simultaneously displayed;
and

magnifying and displaying a selected frame image when

the select instruction is input to select one among the
multiple frame images being simultaneously displayed.

19. The method of claim 11, further comprising the step
of:

displaying information related to a motion blur factor of

the selected frame image when the motion blur factor
of the selected frame image exceeds the threshold
value.

20. The method of claim 11, wherein the displaying
sequentially of the plurality of frame images generated
based on the ultrasonic signals includes the steps of:

obtaining the ultrasonic signals containing information of

a target object in real time;
generating the plurality of frame images in real time based
on the ultrasonic signals obtained in real time;
displaying sequentially the plurality of frame images
generated in real time; and

storing at least one among the plurality of frame images

generated in real time,

wherein the storing of the at least one among the plurality

of frame images generated in real time stores frame
images, each of which has a motion blur factor equal to
or less than the threshold value, among the plurality of
frame images generated in real time.
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