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(57) ABSTRACT

A method and apparatus for displaying a region of interest
in a current ultrasonic image. The method comprises the
steps of storing information about a region of interest of a
history ultrasonic image corresponding to a current ultra-
sonic image, reading the information, and displaying a
region of interest on the current ultrasonic image according
to the information.
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A METHOD AND APPARATUS FOR
DISPLAYING A REGION OF INTEREST ON
A CURRENT ULTRASONIC IMAGE

FIELD

[0001] The present invention relates to a method and
apparatus for processing an ultrasonic image, and particu-
larly to a method and apparatus for displaying a region of
interest on a current ultrasonic image.

BACKGROUND

[0002] When performing an ultrasonic examination on a
patient, a doctor will usually designate a region of interest
(ROI) on an ultrasonic image. Some features capable of
reflecting the matters related to nidi are contained within the
ROL

[0003] For some symptoms of diseases needing a track
and reexamination, the images from two ultrasonic exami-
nations made at different time for the same part may need to
be compared. The existing method is simultaneously dis-
plaving an ultrasonic image obtained by the current exami-
nation and an ultrasonic image obtained by the historic
examination stored previously.

[0004] However, the existing method cannot display the
ROI of the ultrasonic image obtained by the historic exami-
nation on the ultrasonic image obtained by the current
examination, which is disadvantageous for the doctor to
compare the ROIs of the two images.

[0005] Therefore, there is a need to provide a method and
apparatus for displaying a region of interest on the current
ultrasonic image, which is capable of automatically display-
ing ROI information on the historic ultrasonic image onto
the current ultrasonic image.

SUMMARY

[0006] One embodiment of the present invention provides
a method for displaying a region of interest on a current
ultrasonic image, including: storing information of a region
of interest of a historic ultrasonic image corresponding to the
current ultrasonic image; reading the information; and dis-
playing the region of interest on the current ultrasonic image
according to the information.

[0007] Another embodiment of the present invention pro-
vides an apparatus for displaying a region of interest on a
current ultrasonic image, including: a storing module for
storing information of a region of interest of a historic
ultrasonic image corresponding to the current ultrasonic
image; a reading module for reading the information; and a
displaying module for displaying the region of interest on
the current ultrasonic image according to the information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention can be understood better in
light of the description of embodiments of the present
invention with reference to the accompanying drawings, in
which:

[0009] FIG. 1 illustrates a flow schematic diagram of one
embodiment of a method for displaying a region of interest
on the current ultrasonic image according to the present
invention;

[0010] FIG. 2 illustrates a schematic diagram of one
embodiment of the format of data stored in information of a
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region of interest of the historic ultrasonic image in the
method of the present invention;

[0011] FIG. 3 illustrates a flow schematic diagram of one
embodiment of the step of displaying the region of interest
on the current ultrasonic image according to the information
of the region of interest of the historic ultrasonic image in
the method of the present invention;

[0012] FIG. 4 illustrates a schematic block diagram of one
embodiment of an apparatus for displaying a region of
interest on the current ultrasonic image of the present
invention;

[0013] FIG. 5 illustrates a diagram of a technical effect of
contrastively displaying the ROI of the historic ultrasonic
image and the ROI of the current ultrasonic image.

DETAILED DESCRIPTION

[0014] Hereafter, a detailed description will be given for
preferred embodiments of the present invention. It should be
pointed out that in the detailed description of the embodi-
ments, for simplicity and conciseness, it is impossible for the
Description to describe all the features of the practical
embodiments in details. It should be understood that in the
process of a practical implementation of any embodiment,
Just as in the process of an engineering project or a designing
project, in order to achieve a specific goal of the developer
and in order to satisfy some system-related or business-
related constraints, a variety of decisions will usually be
made, which will also be varied from one embodiment to
another. In addition, it can also be understood that although
the effort made in such developing process may be complex
and time-consuming, some variations such as design, manu-
facture and production on the basis of the technical contents
disclosed in the disclosure are just customary technical
apparatus in the art for those of ordinary skilled in the art
relating to the contents disclosed in the present invention,
which should not be regarded as insufficient disclosure of the
present invention.

[0015] Unless defined otherwise, all the technical or sci-
entific terms used in the Claims and the Description should
have the same meanings as commonly understood by one of
ordinary skilled in the art to which the present invention
belongs. The terms “first”, “second” and the like in the
Description and the Claims of the present application for
invention do not mean any sequential order, number or
importance, but are only used for distinguishing different
components. The terms “a”, “an” and the like do not denote
a limitation of quantity, but denote the existence of at least
one. The terms “comprises”, “comprising”, “includes”,
“including” and the like mean that the element or object in
front of the “comprises”, “comprising”, “includes” and
“including” encompasses the elements or objects and their

%

equivalents illustrated following the “comprises”, “compris-
ing”, “includes” and “including”, but do not exclude other
elements or objects. The term “coupled”, “connected” or the
like is not limited to being connected physically or mechani-
cally, nor limited to being connected directly or indirectly.
[0016] In order to make the purpose, the technical solu-
tions and the advantages of the invention more apparent, the
technical solutions of the present invention will be set forth
clearly and fully hereinafter in combination with specific
embodiments of the invention and the corresponding accom-
panying drawings. Obviously, the described embodiments
are merely part—not all—of the embodiments in the present
invention. In view of the embodiments in the present inven-
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tion, other embodiments made by one of ordinary skilled in
the art without inventive work all fall within the scope of
protection of the present invention.

[0017] When a doctor compares an ultrasonic image
obtained by the current examination with an ultrasonic
image obtained by the historic examination for the same
part, he will usually be concerned about information such as
a position of an ROI on the historic ultrasonic image, etc.
Embodiments of the present invention will describe a
method and apparatus for automatically displaying an ROI
on the historic ultrasonic image onto the current ultrasonic
image.

[0018] Refer to FIG. 1, which illustrates a flow schematic
diagram of one embodiment of a method 100 for displaying
a region of interest on the current ultrasonic image of the
present invention. The method 100 includes the following
steps 101-103.

[0019] In step 101, information of a region of interest of
the historic ultrasonic image corresponding to the current
ultrasonic image is stored.

[0020] In one embodiment of the present invention, when
the last ultrasonic examination is performed to obtain the
historic ultrasonic image, information of a region of interest
may be stored in the format as shown in FIG. 2 after the
region of interest is determined. Specifically, Tag in FIG. 2
may be used to set a tag for the information of the region of
interest. For example, the value of Tag may represent that
the information is the exclusive information specific to a
certain patient. VR in FIG. 2 may be used to store a type and
format of the information of the region of interest. Value
Length in FIG. 2 may be used to record the length of the
information of the region of interest. Value in FIG. 2 may be
used to record the specific content of the information of the
region of interest.

[0021] In one embodiment of the present invention, the
above information of the region of interest may include a
position coordinate of the region of interest of the historic
ultrasonic image, which may contain coordinate information
recording some critical position points of the region of
interest. In one embodiment of the present invention, the
above information of the region of interest may also include
an area of the region of interest of the historic ultrasonic
image and a blood flow ratio of the region of interest of the
historic ultrasonic image.

[0022] In one embodiment of the present invention, the
region of interest may be in shape of a rectangle, an ellipse,
a closed curve formed by fitting multiple points selected by
a user with a curve, or any shape freely drawn by the user.

[0023]

[0024] When a re-examination is performed on the same
part of the patient with an ultrasonic machine, the ultrasonic
image obtained by the historic examination and the current
ultrasonic image obtained by the present examination may
be simultaneously displayed on a screen for comparison. In
one embodiment of the present invention, when a request for
displaying the region of interest is received, the information
of the region of interest of the historic ultrasonic image
stored in step 101 may be read out. Specifically, an ultra-
sonic operator may first freeze a real-time image obtained by
the present ultrasonic examination to obtain a static ultra-
sonic image, then turn on the comparison and measurement
functions, thereby reading the information of the region of
interest of the historic ultrasonic image.

In step 102, the information is read.
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[0025] 1In step 103, the region of interest is displayed on
the current ultrasonic image according to the information.
[0026] With reference to FIG. 3, in one embodiment of the
present invention, step 103 may further include the follow-
ing sub-steps 301-304.

[0027] In sub-step 301, the read position coordinate is
converted according to the current position of an ultrasonic
probe.

[0028] In one embodiment of the present invention, the
position coordinate of the region of interest may be con-
tained in the information of the region of interest of the
historic ultrasonic image read in step 102. For the position
of the ultrasonic probe at the time of generating the current
ultrasonic image, the position coordinate may be converted
into a coordinate based upon a central position of the current
ultrasonic probe.

[0029] In sub-step 302, a position of the region of interest
is displayed on the current ultrasonic image according to the
converted coordinate.

[0030] The position coordinate converted in sub-step 301
may be used to display the position of the region of interest
on the current ultrasonic image. Certainly, the region of
interest may also be displayed on the historic ultrasonic
image according to the position coordinate before being
converted. In this way, not only two ultrasonic images can
be compared with each other, but also the regions of interest
on the two ultrasonic images can be compared prominently
with each other.

[0031] In sub-step 303, an area and a blood flow ratio of
the region of interest of the current ultrasonic image are
computed.

[0032] When the area of the region of interest is computed,
for the region of interest having a regular shape, the area
thereof may be computed directly with a formula for the area
of the shape, while for the region of interest having an
irregular shape, the inside thereof may be divided into
multiple quadrangles and the area of the region of interest
may be computed approximately with the sum of the areas
of such quadrangles.

[0033] When the blood flow ratio within the region of
interest is computed, the pixel points with a difference of
RGB three-channel pixel values of the pixel points within
the region of interest exceeding a preset threshold may be
regarded as the blood flow, thus obtaining a ratio of the
blood flow region to the total area of the region of interest.

[0034] In sub-step 304, the area and the blood flow ratio
of the region of interest of the historic ultrasonic image, and
the area and the blood flow ratio of the region of interest of
the current ultrasonic image are displayed.

[0035] In order to intuitively compare the areas and the
blood flow ratios of the regions of interest on the two
images, as shown in FIG. 5, in addition to comparatively
displaying the two ultrasonic images and the regions of
interest (the regions within the dotted lines) thereon on the
screen, the area and the blood flow ratio of the region of
interest of the historic ultrasonic image and the area and the
blood flow ratio of the region of interest of the current
ultrasonic image may also be displayed comparatively on
the screen. Active Area in the lower-left corner of the screen
as shown in FIG. 5 is the area of the region of interest on the
current ultrasonic image, Active Ratio s the blood flow ratio
of the region of interest on the current ultrasonic image,
Replay Area is the area of the region of interest on the
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historic ultrasonic image, and Replay Ratio is the blood flow
ratio of the region of interest on the historic ultrasonic
image.

[0036] In one embodiment of the present invention, a
correlative value of the region of interest of the historic
ultrasonic image with the region of interest of the current
ultrasonic image may also be computed, so as to inform the
user of the size of similarity of the images within the two
regions of interest, thereby evaluating the extent of change
for the part on which the two ultrasonic examinations are
performed. In other words, when the correlative value is
very large, it means that the image contents within the two
regions of interest are very similar to each other, i.e., the part
being examined has not changed a lot. Otherwise, when the
correlative value is relatively smaller, it means that the
image contents within the two regions of interest are not
quite identical, i.e., the part being examined has changed
significantly.

[0037] So far, the method for displaying the region of
interest on the current ultrasonic image according to the
embodiment of the present invention has been described.
According to the method of the present invention, the
information such as the position of the region of interest, the
measurement value, etc. on the historic ultrasonic image for
comparison can automatically be displayed onto the current
ultrasonic image, and a similarity of these two regions of
interest can also be computed. This enables the doctor to
conveniently and precisely compare the regions of interest
on which two examinations are performed.

[0038] Similar to the method, the present invention also
provides a corresponding apparatus.

[0039] FIG. 4 illustrates a schematic block diagram of one
embodiment of an apparatus for displaying a region of
interest on the current ultrasonic image of the present
invention.

[0040] As show in FIG. 4, the apparatus 400 may include:
a storing module 401 for storing information of a region of
interest of a historic ultrasonic image corresponding to the
current ultrasonic image; a reading module 402 for reading
the information; and a displaying module 403 for displaying
the region of interest on the current ultrasonic image accord-
ing to the information.

[0041] In one embodiment of the present invention, the
storing module 401 may further include: a tag-setting mod-
ule for setting a tag for the information; a type-setting
module for setting a type for the information; a length-
recording module for recording a length of the information;
and a content-recording module for recording a content of
the information.

[0042] In one embodiment of the present invention, the
reading module 402 may further include: a receiving module
for receiving a request for displaying the region of interest.

[0043] In one embodiment of the present invention, the
above information includes a position coordinate of the
region of interest of the historic ultrasonic image, an area of
the region of interest of the historic ultrasonic image, and a
blood flow ratio of the region of interest of the historic
ultrasonic image.

[0044] In one embodiment of the present invention, the
displaying module 403 may further include: a coordinate-
converting module for converting the read position coordi-
nate according to the current position of an ultrasonic probe;
and a position-of-a-region-of-interest-displaying module for
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displaying a position of the region of interest on the current
ultrasonic image according to the converted coordinate.

[0045] In one embodiment of the present invention, the
displaying module 403 may further include: an area-and-
blood-flow-ratio-computing module for computing an area
and a blood flow ratio of the region of interest of the current
ultrasonic image; and an area-and-blood-flow-ratio-display-
ing module for displaying the area and the blood flow ratio
of the region of interest of the historic ultrasonic image, and
the area and the blood flow ratio of the region of interest of
the current ultrasonic image.

[0046] In one embodiment of the present invention, the
apparatus 400 may also include: a correlative-value-com-
puting module for computing a correlative value of the
region of interest of the historic ultrasonic image with the
region of interest of the current ultrasonic image.

[0047] So far, the apparatus for displaying the region of
interest on the current ultrasonic image according to the
embodiment of the present invention has been described.
Similar to the above method, according to the apparatus of
the present invention, the information such as the position of
the region of interest and the measurement value, etc. on the
historic ultrasonic image for comparison can automatically
be displayed onto the current ultrasonic image, and a simi-
larity of these two regions of interest can also be computed.
This enables the doctor to conveniently and precisely com-
pare the regions of interest on which two examinations are
performed.

[0048] The above descriptions are merely embodiments of
the present invention and are not intended to restrict the
scope of the present invention. All kinds of variations and
modifications could be made to the present invention to
those skilled in the art. Any modifications, alternatives, and
improvements made within the spirit and the principles of
the present invention shall fall within the scope of the
appended claims.

1. A method for displaying a region of interest on a current
ultrasonic image, comprising:
storing information about a region of interest in a historic
ultrasonic image corresponding to the current ultra-
sonic image;
reading the information about the region of interest; and

displaying the region of interest on the current ultrasonic

image according to the information.

2. The method according to claim 1, wherein the step of
storing information about a region of interest further com-
prises:

setting a tag for the information;

setting a type for the information;

recording a length of the information; and

recording a content of the information.

3. The method according to claim 1, wherein the infor-
mation about a region of interest comprises a position
coordinate of the region of interest in the historic ultrasonic
image, an area of the region of interest of the historic
ultrasonic image, and a blood flow ratio of the region of
interest of the historic ultrasonic image.

4. The method according to claim 1, wherein the step of
reading the information about a region of interest further
comprises receiving a request for displaying the region of
interest.
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5. The method according to claim 3, wherein the step of
displaying the region of interest further comprises:

converting the read position coordinate according to a
current position of an ultrasonic probe; and

displaying a position of the region of interest on said
current ultrasonic image according to the converted
coordinate.

6. The method according to claim 5, whetein said step of

displaying the region of interest further comprises:
computing an area and a blood flow ratio of the region of
interest of the current ultrasonic image; and
displaying the area and the blood flow ratio of the region
of interest of the historic ultrasonic image, and the area
and the blood flow ratio of the region of interest of the
current ultrasonic image.

7. The method according to claim 1, further comprising
computing a correlative value of the region of interest of the
historic ultrasonic image with the region of interest of the
current ultrasonic image.

8. An apparatus for displaying a region of interest on a
current ultrasonic image, comprising;

a storing module configured to store information of a
region of interest in a historic ultrasonic image corre-
sponding to the current ultrasonic image;

a reading module configured to read the information; and

a displaying module configured to display the region of
interest on the current ultrasonic image according to the
information.

9. The apparatus according to claim 8, wherein the storing

module further comprises:

a tag-setting module for setting a tag for said information;

a type-setting module for setting a type for said informa-
tion;

a length-recording module for recording a length of said
information; and

a content-recording module for recording a content of said
information.
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10. The apparatus according to claim 8, wherein said
reading module further comprises:

a receiving module for receiving a request for displaying

the region of interest.

11. The apparatus according to claim 8, wherein said
information comprises a position coordinate of the region of
interest of the historic ultrasonic image, an area of the region
of interest of the historic ultrasonic image, and a blood flow
ratio of the region of interest of the historic ultrasonic image.

12. The apparatus according to claim 11, wherein said
displaying module further comprises:

a coordinate-converting module for converting the read
position coordinate according to a current position of
an ultrasonic probe; and

a position-of-a-region-of-interest-displaying module for
displaying a position of the region of interest on said
current ultrasonic image according to the converted
coordinate.

13. The apparatus according to claim 11, wherein said

displaying module further comprises:

an area-and-blood-flow-ratio-computing module for com-
puting an area and a blood flow ratio of the region of
interest of the current ultrasonic image; and

an area-and-blood-flow-ratio-displaying module for dis-
playing the area and the blood flow ratio of the region
of interest of the historic ultrasonic image, and the area
and the blood flow ratio of the region of interest of the
current ultrasonic image.

14. The apparatus according to claim 8, further compris-

ing:

a correlative-value-computing module for computing a
correlative value of the region of interest of the historic
ultrasonic image with the region of interest of the
current ultrasonic image.
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