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ULTRASONIC SCANNING METHOD AND
ULTRASONIC SCANNING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 108100344, filed on Jan. 4, 2019.
The entirety of the above-mentioned patent application is
hereby incorporated by reference herein and made a part of
this specification.

BACKGROUND

Technical Field

[0002] The disclosure is related an ultrasonic scanning
technology, and more particularly related to an ultrasonic
scanning method and an ultrasonic scanning device.

Description of Related Art

[0003] The ultrasonic scanning device may be used to
obtain an organ image of a human body based on ultrasonic
waves to evaluate an organ state based on the organ image.
However, conventional ultrasonic scanning devices require
professional operation, and ultrasonic images obtained by
ultrasonic scanning also require professional identification.
It is not easy for a person without professional training to
identify a particular organ from the ultrasonic images.
Furthermore, in practice, professionals such as doctors or
inspectors may also misinterpret organ patterns due to
various conditions (such as lack of professionalism or
fatigue) when operating an ultrasonic scanning device,
which leads to inefliciency in the inspection and even to
inaccurate inspection results.

SUMMARY

[0004] The disclosure provides an ultrasonic scanning
method and an ultrasonic scanning device, which may
automatically analyze ultrasonic images and provide a guid-
ing message for assisting scanning according to the analysis
result, thereby improving the above problem.

[0005] An ultrasonic scanning method for an ultrasonic
scanning device is provided according to an embodiment of
the disclosure. The ultrasonic scanning method includes:
performing an ultrasonic scanning operation on a human
body by an ultrasonic scanner to obtain an ultrasonic image;
analyzing the ultrasonic image by an image recognition
module to identify an organ pattern in the ultrasonic image;
and generating, automatically, a guiding message according
to an identification result of the organ pattern, wherein the
guiding message is configured to guide a moving of the
ultrasonic scanner to scan a target organ of the human body.

[0006] An ultrasonic scanning device including an ultra-
sonic scanner and a processor is provided according to an
embodiment of the disclosure. The ultrasonic scanner is
configured to perform an ultrasonic scanning operation on a
human body to obtain an ultrasonic image. The processor is
coupled to the ultrasonic scanner and configured to analyze
the ultrasonic image by an image recognition module to
identify an organ pattern in the ultrasonic image. The
processor is further configured to generate, automatically, a
guiding message according to an identification result of the
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organ pattern, and the guiding message is configured to
guide a moving of the ultrasonic scanner to scan a target
organ of the human body.

[0007] Based on the above, after performing an ultrasonic
scanning operation on the human body via the ultrasonic
scanner to obtain an ultrasonic image, the image recognition
module may analyze the ultrasonic image to identify an
organ pattern in the ultrasonic image. Then, the guiding
message may be automatically generated according to the
identification result of the organ pattern. In particular, the
guiding message may direct the movement of the ultrasonic
scanner to scan the target organ of the human body, thereby
reducing the burden on professionals to perform the ultra-
sonic scanning and/or unsupervised personnel may also
easily operate the ultrasonic scanning device for simple
scanning.

[0008] To make the aforementioned more comprehensible,
several embodiments accompanied with drawings are
described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings are included to pro-
vide a further understanding of the disclosure, and are
incorporated in and constitute a part of this specification.
The drawings illustrate exemplary embodiments of the dis-
closure and, together with the description, serve to explain
the principles of the disclosure.

[0010] FIG. 1 is a schematic diagram of an ultrasonic
scanning device according to an embodiment of the disclo-
sure.

[0011] FIG. 2 is a schematic diagram of an ultrasonic
scanning operation according to an embodiment of the
disclosure.

[0012] FIG. 3 is a schematic diagram of ultrasonic images
and corresponding coordinate information according to an
embodiment of the disclosure.

[0013] FIG. 4 and FIG. 5 are schematic diagrams showing
guiding messages according to a numerical relationship
between areas of prediction blocks according to an embodi-
ment of the disclosure.

[0014] FIG. 6 is a flow chart of an ultrasonic scanning
method according to an embodiment of the disclosure.
[0015] FIG. 7 and FIG. 8 are flow charts of an vltrasonic
scanning method according to an embodiment of the dis-
closure.

DESCRIPTION OF THE EMBODIMENTS

[0016] FIG. 1 is a schematic diagram of an ultrasonic
scanning apparatus according to an embodiment of the
disclosure. Referring to FIG. 1, the ultrasonic scanning
device 10 includes an ultrasonic scanner 101, a storage
device 102, an image recognition module 103, a processor
104, and an input/output (I/O) interface 105. The ultrasonic
scanner 101 is configured to perform an ultrasonic scanning
operation on a human body to obtain ultrasonic images. For
example, the ultrasonic scanner 101 may include a hand-
held probe. The ultrasonic scanner 101 may emit ultrasonic
waves and receive ultrasonic waves reflected from a human
organ. The ultrasonic images may be obtained based on the
reflected ultrasonic waves. In the following embodiments,
two-dimensional ultrasonic images are taken as examples
for description. However, in another embodiment, the ultra-
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sonic image may also include three-dimensional ultrasonic
images, which is not limited in the present disclosure.
[0017] The storage device 102 is used to store data. For
example, the storage device 102 may include a volatile
storage medium and a non-volatile storage medium. The
volatile storage medium may include a random access
memory (RAM). The non-volatile memory module may
include a flash memory module, a read only memory
(ROM), a solid state drive (SSD), and/or a conventional hard
disk (e.g., a hard disk drive, HDD), etc. In addition, the
number of storage devices 102 may be one or more, which
is not limited by the disclosure.

[0018] The image recognition module 103 is configured to
perform an image recognition on the obtained ultrasonic
image. For example, the image recognition module 103 may
perform the image recognition based on a convolutional
neural network (CNN) architecture or other type of image
recognition architecture (or algorithm). The image recogni-
tion module 103 may be implemented in a software or
hardware form. In an embodiment, the image recognition
module 103 includes a software module. For example, the
code of the image recognition module 103 may be stored in
the storage device 102 and may be executed by the processor
104. In an embodiment, the image recognition module 103
includes a hardware circuit. For example, the image recog-
nition module 103 may include a graphics processing unit
(GPU) or other programmable general purpose or special
purpose microprocessor, a digital signal processor, a pro-
grammable controller, a special application integrated cit-
cuit, programmable logic devices or other similar devices or
a combination of these devices. In addition, the number of
the image recognition modules 103 may be one or more,
which is not limited by the present disclosure.

[0019] The processor 104 is coupled to the ultrasonic
scanner 101, the storage device 102, and the image recog-
nition module 103. The processor 104 may be used to
control the ultrasonic scanner 101, the storage device 102,
and the image recognition module 103. For example, the
processor 104 may include a central processing unit (CPU),
a graphics processor, or other programmable general pur-
pose or special purpose microprocessor, a digital signal
processor, a programmable controller, a special application
integrated circuit, programmable logic devices or other
similar devices or a combination of these devices. In an
embodiment, the processor 104 may be used to control the
overall or partial operation of the ultrasonic scanning device
10. In an embodiment, the image recognition module 103
may be implemented inside the processor 104 in a software,
a firmware or a hardware form. Moreovet, the number of
processors 104 may be one or more, and the disclosure is not
limited thereto.

[0020] The I/O interface 105 is coupled to the processor
104. The I/O interface 105 is configured to receive signals
and/or output signals. For example, the 1/O interface 105
may include a screen, a touch screen, a touch pad, a mouse,
a keyboard, a physical button, a speaker, a microphone, a
wired communication interface, and/or a wireless commu-
nication interface, and the type of the I/O interface 105 is not
limited thereto.

[0021] FIG. 2 is a schematic diagram of an ultrasonic
scanning operation according to an embodiment of the
disclosure. Referring to FIG. 1 and FIG. 2, an operator may
hold the ultrasonic scanner 101 and move the ultrasonic
scanner 101 on the human body 21 to perform an ultrasonic
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scanning operation. Further, a gel may be applied between
the ultrasonic scanner 101 and the human body 21 to
facilitate the ultrasonic scanning operation. Taking FIG. 2 as
an example, the ultrasonic images obtained by this ultra-
sonic scanning operation may present a pattern (also referred
to as an organ pattern) of an organ 201. For example, the
organ 201 may include various human organs such as the
heart, the liver, and/or the uterus, and the present disclosure
is not limited thereto. The obtained ultrasonic images may
be stored in the storage device 102.

[0022] The processor 104 may analyze the ultrasonic
images by the image recognition module 103 to identify an
organ pattern in the ultrasonic images. The processor 104
may automatically generate a guiding message according to
the identification result of the organ pattern. This guiding
message may be used to guide the movement (or moving) of
the ultrasonic scanner 101 to scan a specific organ (also
referred to as a target organ) of the human body 21. For
example, the guiding message may be output as an image by
a screen of the /O interface 105 and/or as a sound by a
speaker of the I/O interface 105. Alternatively, the guiding
message may also be output in other forms (such as a
vibrating or buzzer), which is not limited by the disclosure.
Further, the target organ may be various human organs such
as the heart, the liver, and/or the uterus, and the present
disclosure is not limited thereto. The operator may move the
ultrasonic scanner 101 according to the guiding message to
continuously scan the target organ and/or continuously
enlarge the pattern area of the target organ in the ultrasonic
images during the scanning process.

[0023] In an embodiment, the guiding message may
include a guiding message. The operator may move the
ultrasonic scanner 101 in a specific direction according to
the guiding message. In an embodiment, the guiding mes-
sage may include a message indicating whether the current
direction of movement of the ultrasonic scanner 101 is
correct. The operator may determine whether to change the
moving direction of the ultrasonic scanner 101 based on the
guiding message. In this way, even if the operator is not
trained in professional ultrasonic scanning and/or in analysis
of the ultrasonic images, one general user may also perform
an ultrasonic scanning of the target organ based on the
guiding message and/or obtain an ultrasonic image showing
the complete pattern (or maximum pattern area) of the target
organ. In addition, the guiding message may also be used to
guide a professional such as a doctor or an inspector to assist
in the ultrasonic scanning of the target organ.

[0024] In an embodiment, the processor 104 may record
coordinate information corresponding to a certain ultrasonic
image. This coordinate information may reflect the position
of the ultrasonic scanner 101 when capturing (or obtaining)
the ultrasonic image. For example, a sensor module may be
disposed in the ultrasonic scanner 101. For example, the
sensor module may include an optical sensor, a gyroscope,
and a gravity sensor (e.g., G-sensor) to sense a position, a
moving direction, and/or a moving distance of the ultrasonic
scanner 101. The processor 104 may obtain the coordinate
information corresponding to a certain ultrasonic image
according to the information provided by the sensor module.
[0025] FIG. 3 is a schematic diagram of ultrasonic images
and corresponding coordinate information according to an
embodiment of the disclosure. Referring to FIG. 3, coordi-
nate table 31 records a plurality of coordinates (x1, y1) to
(x5, y5) corresponding to the ultrasonic images numbered 1
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to 5. Taking the ultrasonic images numbered 1 and 2 as an
example, when capturing the ultrasonic image numbered 1,
the position of the ultrasonic scanner 101 is at a coordinate
(x1, y1); when capturing an ultrasonic image numbered 2,
the position of the ultrasonic scanner 101 is at a coordinate
(x2, y2), and so on. After performing image recognition of
the organ pattern on a certain ultrasonic image, the processor
104 may generate the guiding message according to the
identification result of the organ pattern and the coordinate
information corresponding to the ultrasonic images in the
coordinate table 31. In other words, the current position, the
past positions, and/or movement trajectory of the ultrasonic
scanner 101 may be considered in the operation of gener-
ating the guiding message. It should be noted that the five
ultrasonic images in the coordinate table 31 are merely
examples. In another embodiment, more or fewer ultrasonic
images and the corresponding coordinate information may
be recorded in the coordinate table 31. Alternatively, the
coordinate table 31 may also record the ultrasonic images
and the corresponding coordinate information in other
forms. In addition, more information that may be used to
generate the guiding message may also be recorded in the
coordinate table 31, depending on actual needs.

[0026] In an embodiment, the image recognition module
103 may determine a prediction block in an ultrasonic
image. The prediction block reflects a range of the organ
pattern recognized by the image recognition module 103 in
the ultrasonic image. Taking an ultrasonic image including
a liver pattern as an example, after performing an image
recognition on the ultrasonic image, the image recognition
module 103 may determine a prediction block in the ultra-
sonic image. This prediction block reflects the approximate
range of the liver pattern in this ultrasonic image.

[0027] In an embodiment, the prediction block covers a
range of the organ pattern of the target organ. For example,
if a plurality of organ patterns are included in one ultrasonic
image, the image recognition module 103 may determine a
prediction block according to an organ pattern (also referred
to as a target organ pattern) belonging to the target organ
among the organ patterns, so that the prediction block may
(only) cover the range of this target organ pattern. From
another point of view, after determining the target organ, the
image recognition module 103 may start tracking the organ
pattern of the target organ and ignore the remaining organ
patterns that do not belong to the target organ. For example,
assuming that the determined target organ is the liver, the
image recognition module 103 may begin tracking the liver
pattern that may appear in the ultrasonic images and ignore
the organ patterns of the remaining organs (e.g., kidney or
heart) in the ultrasonic images.

[0028] In an embodiment, the processor 104 may obtain
an area of the prediction block in a certain ultrasonic image.
The size of this area may reflect the proportion of the area
occupied by the prediction block in the ultrasonic image.
The processor 104 may generate the guiding message based
on the area. For example, after continuously obtaining a
plurality of ultrasonic images, the processor 104 may gen-
erate the guiding message according to a numerical rela-
tionship between the areas of the prediction blocks in these
ultrasonic images. For example, the numerical relationship
may reflect the change in areas between such prediction
blocks.

[0029] FIG. 4 and FIG. 5 are schematic diagrams showing
guiding messages according to a numerical relationship
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between areas of prediction blocks according to an embodi-
ment of the disclosure. Referring to FIG. 4, it is assumed that
after an ultrasonic image 41 is obtained, an ultrasonic image
42 is successively obtained by moving the ultrasonic scanner
101. The prediction block 410 in the ultrasonic image 41 is
determined, and the prediction block 420 in the ultrasonic
image 42 is determined. The prediction blocks 410 and 420
may respectively cover at least a portion of the organ pattern
of the target organ (marked with diagonal lines in

[0030] FIG. 4).

[0031] The processor 104 may compare the area of the
prediction block 410 to the area of the prediction block 420
to obtain a numerical relationship between the areas of
prediction blocks 410 and 420. In the present embodiment,
the numerical relationship between the areas of the predic-
tion blocks 410 and 420 reflects that the area of the predic-
tion block 410 is smaller than the area of the prediction
block 420. Accordingly, the processor 104 may generate a
guiding message (also referred to as a first guiding message)
401 to indicate the operator of the ultrasonic scanner 101
that the current scanning direction is correct and the scan-
ning could be continue.

[0032] In an embodiment, the area of the prediction block
410 being smaller than the area of the prediction block 420
may be considered as a first numerical relationship between
the prediction blocks 410 and 420. The first numerical
relationship indicates that as the ultrasonic scanner 101
moves, the areas of the prediction blocks in the ultrasonic
images gradually increases (equivalent to the areas of the
patterns of the target organ in the ultrasonic images gradu-
ally increases), as shown in FIG. 4. Therefore, the guiding
message 401 may inform the operator to continue the
scanning based on the current moving direction of the
ultrasonic scanner 101 without adjusting the moving direc-
tion of the ultrasonic scanner 101. Thereby, the scanning
position of the ultrasonic scanner 101 may be gradually
brought closer to the position of the target organ.

[0033] Referring to FIG. 5, it is assumed that after an
ultrasonic image 51 is obtained, an ultrasonic image 52 is
successively obtained by moving the ultrasonic scanner 101.
The prediction block 510 in the ultrasonic image 51 is
determined, and the prediction block 520 in the ultrasonic
image 52 is determined. The prediction blocks 510 and 520
may respectively cover at least a portion of the organ pattern
of the target organ (marked with diagonal lines in FIG. 5).
[0034] The processor 104 may compare the area of the
prediction block 510 with the area of the prediction block
520 to obtain a numerical relationship between the areas of
the prediction blocks 510 and 520. In the present embodi-
ment, the numerical relationship between the areas of the
prediction blocks 510 and 520 reflects that the area of the
prediction block 510 is larger than the area of the prediction
block 520. Therefore, the processor 104 may generate a
guiding message (also referred to as a second guiding
message) 501 to remind the operator of the ultrasonic
scanner 101 that the current scanning direction is wrong and
the ultrasonic scanner 101 may be moved in the opposite (or
reversed) direction (or other directions).

[0035] In an embodiment, the area of the prediction block
510 being greater than the prediction block 520 may be
considered as the second numerical relationship between the
prediction blocks 510 and 520. The second numerical rela-
tionship indicates that as the ultrasonic scanner 101 moves,
the areas of the prediction blocks in the ultrasonic images are
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gradually reduced (equivalent to the areas of the patterns of
the target organ in the ultrasonic images gradually decreas-
ing), as shown in FIG. 5. Therefore, the guiding message
501 may suggest the operator to change the moving direc-
tion of the ultrasonic scanner 101. Thereby, the scanning
positions of the ultrasonic scanner 101 being kept away from
the position of the target organ may be avoided. In an
embodiment, the guiding messages 401 and/or 501 may be
generated with reference to the coordinate table 31 of FIG.
3 to obtain the previous direction of movement of the
ultrasonic scanner 101 and provide a suggested direction of
a next movement.

[0036] In one embodiment, the processor 104 may con-
tinuously record the areas of the predicted blocks in the
plurality of ultrasonic images. Based on the comparison
result of the areas of the prediction blocks, the processor 104
may obtain particular coordinate information (also referred
to as target coordinate information). The target coordinate
information corresponds to one of the ultrasonic images
(also referred to as a target image). The prediction block in
the target image has the largest covering range relative to the
other prediction blocks in the remaining ultrasonic images.
For example, if the target image is the ultrasonic image
numbered 3 in FIG. 3, then the target coordinate information
is (x3, y3), and the area of the prediction block in the
ultrasonic image numbered 3 is larger than the area of the
prediction block in any one of the ultrasonic images num-
bered 1, 2, 4 and 5.

[0037] Inanembodiment, the processor 104 may generate
a guiding message (also referred to as a third guiding
message) according to the target coordinate information. For
example, the processor 104 may generate the third guiding
message according to the target coordinate information and
the current position of the ultrasonic scanner 101. The third
guiding message may be used to assist the operator in
moving of the ultrasonic scanner 101 to a scanning position
corresponding to the target coordinate information. After the
ultrasonic scanner 101 is moved to the scanning position
corresponding to the target coordinate information, the ultra-
sonic image having the largest prediction block (equivalent
to the largest organ pattern of the target organ) (e.g., the
ultrasonic image 42 of FIG. 4 or the ultrasonic image 51 of
FIG. 5) may be obtained again. In other words, in an
embodiment, the third guiding message may be used to
guide the ultrasonic scanner 101 to a scanning position at
which the largest organ pattern of the target organ is
obtained.

[0038] FIG. 6 is a flow chart of an ultrasonic scanning
method according to an embodiment of the disclosure.
Referring to FIG. 6, in step S601, an ultrasonic scanning
operation is performed on the human body by an ultrasonic
scanner to obtain an ultrasonic image. In step S602, the
ultrasonic image is analyzed by an image recognition mod-
ule to recognize an organ pattern in the ultrasonic image. In
step S603, a guiding message is automatically generated
according to the identification result of the organ pattern.
The guiding message is used to guide the movement of the
ultrasonic scanner to scan a target organ of the human body.
[0039] FIG. 7 and FIG. 8 are flow charts of an ultrasonic
scanning method according to an embodiment of the dis-
closure. Referring to FIG. 7, in step S701, an ultrasonic
scanning operation is performed on the human body by an
ultrasonic scanner to obtain an ultrasonic image. In step
S702, the ultrasonic image is analyzed by an image recog-

Jul. 9, 2020

nition module to recognize an organ pattern in the ultrasonic
image. In step S703, it is determined whether or not an organ
pattern appears in the ultrasonic images. If the organ pattern
does not appear in the ultrasonic images, the method returns
back to the step S701. If the organ pattern appears in the
ultrasonic image, it is determined in step S704 whether to
track the organ pattern. For example, in step S704, whether
to track the organ pattern may be determined according to a
user operation. If it is determined to track the organ pattern,
it means that the current organ pattern is the organ pattern of
the target organ and the method goes to step S801 of FIG.
8 to start tracking. On the other hand, if the organ pattern is
not tracked, it means that the operator may not yet move the
ultrasonic scanner to the scanning position covering the
organ pattern of the target organ, so step S701 may be
repeated.

[0040] Referring to FIG. 8, in step S801, the areas of the
prediction blocks in the ultrasonic images and the coordinate
information of the ultrasonic images are recorded. In step
S802, the areas of the plurality of prediction blocks are
compared. In step S803, it is determined whether the areas
of the prediction blocks in the ultrasonic images are gradu-
ally increased. If the areas of the prediction blocks in the
ultrasonic images are gradually increased, in step S804, a
first guiding message indicating maintaining the scanning
path (or the scanning direction is correct) is generated.
Alternatively, if the areas of the prediction blocks in the
ultrasonic images are not gradually increased (e.g., gradu-
ally decreased), then in step S805, a second guiding message
indicating changing the scanning path (or the scanning
direction is wrong) is generated. After the steps S804 and
S805, step S806 may be performed. In addition, in another
embodiment, the step S806 may also be performed at any
time point, and the present disclosure is not limited thereto.
[0041] In the step S806, it is determined, based on a user
operation, whether the operator wants to move the ultrasonic
scanner back to a scanning position that the largest organ
pattern is identified. If the user operation, which reflects that
the operator wants to move the ultrasonic scanner back to the
scanning position that the largest organ pattern is identified,
is not received, the method returns to the step S701 of FIG.
7 to continue the scanning. In addition, if the user operation,
which reflects that the operator wants to move the ultrasonic
scanner back to the scanning position that the largest organ
pattern is identified, is received, in step S807, the compari-
son result of the areas of the previously recorded prediction
blocks is looked up to obtain target coordinate information
corresponding to a target image. In step S808, a third
guiding message is generated according to the target coor-
dinate information and the current coordinate position of the
ultrasonic scanner.

[0042] However, the steps in FIG. 6 to FIG. 8 have been
described in detail above, and will not be described again
here. It should be noted that the steps in FIG. 6 to FIG. 8 may
be implemented as a plurality of codes or circuits, and the
present disclosure is not limited thereto. In addition, the
methods of FIG. 6 to FIG. 8 may be used in combination
with the above embodiments, or may be used alone, and the
disclosure is not limited thereto.

[0043] In summary, after performing an ultrasonic scan-
ning operation on the human body by the ultrasonic scarner
to obtain an ultrasonic image, the image recognition module
may analyze the ultrasonic image to identify an organ
pattern in the ultrasonic image. Then, the guiding message
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may be automatically generated according to the identifica-
tion result of the organ pattern. In particular, the guiding
message may direct the movement of the ultrasonic scanner
to scan the target organ of the human body, thereby reducing
the burden on professionals to perform the ultrasonic scan-
ning and/or unsupervised personnel may also easily operate
the ultrasonic scanning device for simple scanning.

[0044] It will be apparent to those skilled in the art that
various modifications and variations may be made to the
disclosed embodiments without departing from the scope or
spirit of the disclosure. In view of the foregoing, it is
intended that the disclosure covers modifications and varia-
tions provided that they fall within the scope of the follow-
ing claims and their equivalents.

What is claimed is:

1. An ultrasonic scanning method for an ultrasonic scan-
ning device, comprising:

performing an ultrasonic scanning operation on a human

body by an ultrasonic scanner to obtain an ultrasonic
image;

analyzing the ultrasonic image by an image recognition

module to identify an organ pattern in the ultrasonic
image; and

generating, automatically, a guiding message according to

an identification result ofthe organ pattern, wherein the
guiding message is configured to guide a moving of the
ultrasonic scanner to scan a target organ of the human
body.

2. The ultrasonic scanning method of claim 1, wherein the
step of generating, automatically, the guiding message
according to the identification result of the organ pattern
comprises:

generating the guiding message according to the identi-

fication result of the organ pattern and coordinate
information,

wherein the coordinate information reflects a position of

the ultrasonic scanner when the ultrasonic image is
obtained.

3. The ultrasonic scanning method of claim 1, wherein the
step of generating, automatically, the guiding message
according to the identification result of the organ pattern
comprises:

generating the guiding message according to an area of a

prediction block in the ultrasonic image,

wherein the prediction block reflects a range of the organ

pattern identified by the image recognition module in
the ultrasonic image.

4. The ultrasonic scanning method of claim 3, wherein the
ultrasonic image comprises a first image and a second
image, the prediction block comprises a first prediction
block in the first image and a second prediction block in the
second image, and the step of generating, automatically, the
guiding message according to the identification result of the
organ pattern comprises:

generating the guiding message according to a numerical

relationship between an area of the first prediction
block and an area of the second prediction block.

5. The ultrasonic scanning method of claim 4, wherein the
step of generating the guiding message according to the
numerical relationship between the area of the first predic-
tion block and the area of the second prediction block
comprises:
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obtaining target coordinate information according to the
numerical relationship, wherein the target coordinate
information corresponds to a target image in the ultra-
sonic image; and

generating the guiding message according to the target

coordinate information.

6. An ultrasonic scanning device, comprising:

an ultrasomic scanner, configured to perform an ultrasonic

scanning operation on a human body to obtain an
ultrasonic image; and

a processor, coupled to the ultrasonic scanner and con-

figured to analyze the ultrasonic image by an image
recognition module to identify an organ pattern in the
ultrasonic image,

wherein the processor is further configured to generate,

automatically, a guiding message according to an iden-
tification result of the organ pattern, and the guiding
message 1s configured to guide a moving of the ultra-
sonic scanner to scan a target organ of the human body.

7. The ultrasonic scanning device of claim 6, wherein the
operation of generating, automatically, the guiding message
according to the identification result of the organ pattern by
the processor comprises:

generating the guiding message according to the identi-

fication result of the organ pattern and coordinate
information,

wherein the coordinate information reflects a position of

the ultrasonic scanner when the ultrasonic image is
obtained.

8. The ultrasonic scanning device of claim 6, wherein the
operation of generating, automatically, the guiding message
according to the identification result of the organ pattern by
the processor comprises:

generating the guiding message according to an area of a

prediction block in the ultrasonic image,

wherein the prediction block reflects a range of the organ

pattern identified by the image recognition module in
the ultrasonic image.

9. The ultrasonic scanning device of claim 8, wherein the
ultrasonic image comprises a first image and a second
image, the prediction block comprises a first prediction
block in the first image and a second prediction block in the
second image, and the operation of generating, automati-
cally, the guiding message according to the identification
result of the organ pattern by the processor comprises:

generating the guiding message according to a numerical

relationship between an area of the first prediction
block and an area of the second prediction block.

10. The ultrasonic scanning device of claim 9, wherein the
operation of generating the guiding message according to
the numerical relationship between the area of the first
prediction block and the area of the second prediction block
by the processor comprises:

obtaining target coordinate information according to the

numerical relationship, wherein the target coordinate
information corresponds to a target image in the ultra-
sonic image; and

generating the guiding message according to the target

coordinate information.

I S T



TRAFROE) BERABEAERBEERAEEE
NIF(2E)E US20200214671A1
HiES US16/409867

RIFRB(EFR)AE) BERGERXA
RF(EFR)AGE) REROGERLF

HAHRBFEARAGE) REROBRLQF

[#RI &8 A YU CHUN HSIEN
KA YU, CHUN-HSIEN
CHEN, KUO-NAN
IPCHEE A61B8/00 A61B8/08
CPCH¥%(= A61B8/4461 A61B8/58 A61B8/5207 A61B8/483 A61B8/4483
i £ 108100344 2019-01-04 TW
ShEpaE L USPTO
RER)

REAQFTHXES, RET PR TESHEEENBEFAR S %, %

BAEPHEAEEE BTEF BN AGRITESPBIRENREES
&R BYEGRAER I MEFEGARIBESRETNEER
R BEMAREERNRINEREIERIESEE MRESERRT
ESBEFREMNE UABAKNBRSRE,

fof

patsnap

Uttrasonic scanning
Qevice



https://share-analytics.zhihuiya.com/view/ea56c96f-f1d0-47ce-90e9-15fe6d35c42b
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220200214671%22.PGNR.&OS=DN/20200214671&RS=DN/20200214671

