US 20200178930A1

a9y United States

12) Patent Application Publication (o) Pub. No.: US 2020/0178930 A1l

Huang et al.

43) Pub. Date: Jun. 11, 2020

(54)

(1)

(72)

(73)

1)

Inventors:

METHOD AND SYSTEM FOR EVALUATING
CARDIAC STATUS, ELECTRONIC DEVICE
AND ULTRASONIC SCANNING DEVICE

Applicant: Acer Incorporated, New Taipei City

(TW)

Chun-Kai Huang, New Taipei City
(TW); Ai-Hsien Li, New Taipei City
(TW); Yen-Ju Hsiao, New Taipei City
(TW); Yun-Ting Lin, New Taipei City
(TW)

Assignee: Acer Incorporated, New Taipei City

(TW)

Appl. No.: 16/419,020

(22) Filed: May 22, 2019
(30) Foreign Application Priority Data
Dec. 5, 2018  (TW) oo, 107143784

1?1 / 1?2

Publication Classification

(51) Int. CL
AGIB 8/08 (2006.01)
GO6N 3/08 (2006.01)
(52) US.CL
CPC ... AGIB 8/0883 (2013.01); A61B 8/483

(2013.01); A61B 5/04012 (2013.01); A61B
/5207 (2013.01); GO6N 3/08 (2013.01)

(57) ABSTRACT

A method and a system for evaluating a cardiac status, an
electronic device and an ultrasonic scanning device are
provided. The method includes: obtaining at least first
image, wherein each of the first images is a two-dimensional
image and includes a first cardiac image; training a depth
learning model by the first image; and analyzing at least one
second image by using the trained depth learning model to
automatically evaluate a cardiac status of a user, wherein
each of the second image is the two-dimensional image and
includes a second cardiac image.
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Obtaining a first image which is a
two—dimensional image and |~ S601
comprises a first cardiac pattern

Training @ depth learning model by | — S602
using the first image

Analyzing a second image by using
the trained depth learning model to
automatically evaluate a cardiac
status of a user, wherein the
second image is a two—dimensional
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METHOD AND SYSTEM FOR EVALUATING
CARDIAC STATUS, ELECTRONIC DEVICE
AND ULTRASONIC SCANNING DEVICE

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims the priority benefit of Tai-
wan application serial no. 107143784, filed on Dec. 5, 2018.
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 relates to a physiological status
evaluation technology, and particularly relates to a method
and a system for evaluating cardiac status, an electronic
device and an ultrasonic scanning device.

Description of Related Art

[0003] Cardiac ultrasonic image may reflect a structure
and a function of a heart, for example, to indicate a size, a
contraction status of the heart and/or a heart valve activity.
The cardiac ultrasonic image may be a two-dimensional
(2D) image or a three-dimensional (3D) image. Information
provided by a 2D ultrasonic image is obviously less than
information provided by a 3D ultrasonic image. For
example, the 2D ultrasonic image cannot provide depth
information of the image, and the 3D ultrasonic image has
integral depth information, so as to more accurately evaluate
a cardiac status. However, equipment for capturing the 3D
ultrasonic image is very expensive, which is not popularized
in use. Therefore, how to more conveniently provide evalu-
ation information of the cardiac status based on the 2D
ultrasonic image is one of subjects studied by those skilled
in the art in the technical field.

SUMMARY

[0004] The disclosure is directed to a method and a system
for evaluating cardiac status, an electronic device and an
ultrasonic scanning device, which are adapted to automati-
cally evaluate a cardiac status of a user based on 2D
ultrasonic images, so as to effectively ameliorate a usage rate
of a 2D ultrasonic scanning device.

[0005] An embodiment of the disclosure provides a
method for evaluating cardiac status including: obtaining at
least one first image, wherein each of the at least one first
image is a two-dimensional image and includes a first
cardiac pattern; training a depth learning model by using the
first image; and analyzing at least one second image by using
the trained depth learning model to automatically evaluate a
cardiac status of a user, wherein each of the at least one
second image is the two-dimensional image and includes a
second cardiac pattern.

[0006] An embodiment of the disclosure provides an elec-
tronic device including a storage device and a processor. The
storage device is configured to store at least one first image
and at least one second image. Each of the at least one first
image is a two-dimensional image and includes a first
cardiac pattern, and each of the at least one second image is
the two-dimensional image and includes a second cardiac
pattern. The processor is coupled to the storage device. The
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processor trains a depth learning model by using the first
image. The processor analyzes the at least one second image
by using the trained depth learning model to automatically
evaluate a cardiac status of a user.

[0007] An embodiment of the disclosure provides a car-
diac status evaluation system including an ultrasonic scan-
ning device and an electronic device. The ultrasonic scan-
ning device is configured to execute an ultrasonic scanning
to a user to obtain at least one image. Each of the at least one
image is a two-dimensional image and includes a cardiac
pattern. The electronic device is coupled to the ultrasonic
scanning device. The electronic device analyzes the image
by using a depth learning model to automatically evaluate a
cardiac status of the user.

[0008] An embodiment of the disclosure provides an ultra-
sonic scanning device including an ultrasonic scanner and a
processor. The ultrasonic scanner is configured to execute an
ultrasonic scanning to a user to obtain at least one image.
Each of the at least one image is a two-dimensional image
and includes a cardiac pattern. The processor is coupled to
the ultrasonic scanner. The processor analyzes the image by
using a depth learning model to automatically evaluate a
cardiac status of the user.

[0009] According to the above description, the 2D ultra-
sonic image including the cardiac pattern of the user may be
analyzed by the depth learning model, so as to automatically
evaluate the cardiac status of the user. Moreover, the depth
learning model may be trained by the 2D ultrasonic images
including the cardiac patterns, so as to improve evaluation
accuracy. In this way, a usage rate of 2D ultrasonic scanning
devices may be effectively enhanced, so as to reduce setting
cost of the ultrasonic scanning device.

[0010] To make the aforementioned more comprehensible,
several embodiments accompanied with drawings are
described in detail as follows.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] 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 embodiments of the disclosure and,
together with the description, serve to explain the principles
of the disclosure.

[0012] FIG. 1 is a schematic diagram of a cardiac status
evaluation system according to an embodiment of the dis-
closure.

[0013] FIG. 2 is a schematic diagram of training a depth
learning model according to an embodiment of the disclo-
sure.

[0014] FIG. 3 is a schematic diagram of analyzing ultra-
sonic images according to an embodiment of the disclosure.
[0015] FIG. 4 and FIG. § are schematic diagrams of
ultrasonic images according to an embodiment of the dis-
closure.

[0016] FIG. 6 is a flowchart illustrating a method for
evaluating cardiac status according to an embodiment of the
disclosure.

DESCRIPTION OF THE EMBODIMENTS

[0017] FIG. 1 is a schematic diagram of a cardiac status
evaluation system according to an embodiment of the dis-
closure. Referring to FIG. 1, the system (which is also
referred to as the cardiac status evaluation system) 10
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includes an ultrasonic scanning device 11 and an electronic
device 12. The ultrasonic scanning device 11 may be con-
nected to the electronic device 12 through a wired or
wireless manner.

[0018] The ultrasonic scanning device 11 is configured to
execute an ultrasonic scanning on a body of a user to obtain
at least one ultrasonic image reflecting a structure and/or a
function of at least one body organ of the user. For example,
after the user’s heart is scanned by the ultrasonic scanning
device 11, the ultrasonic image including a cardiac pattern is
obtained. The cardiac pattern may reflect a structure and/or
a function of the heart of the user. In an embodiment, the
ultrasonic scanning device 11 may also be used for scanning
other body parts of the user to obtain the corresponding
ultrasonic images, which is not limited by the disclosure.
[0019] It should be noted that in the following embodi-
ments, a two-dimensional (2D) ultrasonic scanning device is
applied to serve as the ultrasonic scanning device 11. For
example, the ultrasonic scanning device 11 may be used for
executing 2D ultrasonic scanning to the body of the user to
obtain a 2D ultrasonic image. However, in another embodi-
ment, the ultrasonic scanning device 11 may also be a 3D
ultrasonic scanning device, which is not limited by the
disclosure.

[0020] The ultrasonic scanning device 11 may include an
ultrasonic scanner 111 and a processor 112. The ultrasonic
scanner 111 is configured to execute ultrasonic scanning to
the body of the user. The processor 112 is coupled to the
ultrasonic scanner 111. The processor 112 may be a Central
Processing Unit (CPU), a graphics processor or other pro-
grammable general purpose or special purpose micropro-
cessor, a Digital Signal Processor (DSP), a programmable
controller, an Application Specific Integrated Circuits
(ASIC), a Programmable Logic Device (PLD), or other
similar device or a combination of the above devices.
[0021] The processor 112 may control an overall or a
partial operation of the ultrasonic scanning device 11. In an
embodiment, the processor 112 may control the ultrasonic
scanner 111 to execute the ultrasonic scanning. In an
embodiment, the processor 112 may generate an ultrasonic
image according to a scanning result of the ultrasonic
scanner 111.

[0022] The electronic device 12 may be a notebook com-
puter, a desktop computer, a tablet computer, an industrial
computer, a server or a smart phone, etc., that has a data
transmission function, a data storage function and a data
computation function. The type and the number of the
electronic device 12 are not limited by the disclosure. In an
embodiment, the electronic device 12 and the ultrasonic
scanning device 11 may also be combined into one single
device.

[0023] The electronic device 12 includes a processor 121,
a storage device 122, an input/output interface 123 and a
depth learning model 124. The processor 121 may be a CPU,
a graphics processor or other programmable general purpose
or special purpose microprocessor, a DSP, a programmable
controller, an ASIC, a PLD, or other similar device or a
combination of the above devices. The processor 121 may
control an overall or partial operation of the electronic
device 12.

[0024] The storage device 122 is coupled to the processor
121. The storage device 122 is used for storing data. For
example, the storage device 122 may include a volatile
storage medium and a non-volatile storage medium, where
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the volatile storage medium may be a Random Access
Memory (RAM), and the non-volatile storage medium may
be a Read Only Memory (ROM), a Solid State Drive (SSD)
or a conventional hard drive.

[0025] The input/output interface 123 is coupled to the
processor 121. The input/output interface 123 is used for
receiving signals and/or outputting signals. For example, the
input/output interface 123 may include a screen, a touch
screen, a touch panel, a mouse, a keyboard, a physical key,
a speaker, a microphone, a wired communication interface
and/or a wireless communication interface, and the type of
the input/output interface 123 is not limited thereto.
[0026] The depth learning model 124 may be implemented
by software or hardware. In an embodiment, the depth
learning model 124 may be implemented by a hardware
circuit. For example, the depth learning model 124 may be
a CPU, a graphics processor or other programmable general
purpose or special purpose microprocessor, a DSP, a pro-
grammable controller, an ASIC, a PLD, or other similar
device or a combination of the above devices. In an embodi-
ment, the depth learning model 124 may be implemented by
a software circuit. For example, the depth learning model
124 may be program codes stored in the storage device 122.
The depth learning model 124 may be executed by the
processor 121. Moreover, the depth learning model 124 may
be a Convolutional Neural Networks (CNN) or other types
of neural networks.

[0027] FIG. 2 is a schematic diagram of training the depth
learning model according to an embodiment of the disclo-
sure. Referring to FIG. 1 and FIG. 2, the processor 121 may
obtain ultrasonic images (which are also referred to as first
images) 201(1)-201(N), where N is an arbitrary positive
integer. Each of the ultrasonic images 201(1)-201(N) is a 2D
image and includes a cardiac pattern (which is also referred
to as a first cardiac pattern). For example, at least one of the
ultrasonic images 201(1)-201(N) may be obtained by per-
forming ultrasonic scanning on heart portions of one or a
plurality of human bodies. The ultrasonic images 201(1)-
201(N) may have one single resolution or at least two
different resolutions. The first cardiac patterns in the ultra-
sonic images 201(1)-201(N) may have one or a plurality of
sizes. Moreover, the ultrasonic images 201(1)-201(N) may
be obtained by performing ultrasonic scanning on heart
portions of a human body in different angles.

[0028] The processor 121 may train the depth learning
model] 124 by using the ultrasonic images 201(1)-201(N).
For example, regarding the ultrasonic image 201(1), the
depth learning model 124 may automatically detect an edge
and/or a position of a specific part in the cardiac pattern. For
example, the specific part may include a left ventricle, a right
ventricle, a left atrium, a right atrium and/or a mitral valve,
and the specific part may also include other portions of the
heart. The depth learning model 124 may compare a detec-
tion result with a correct result to gradually improve image
recognition capability. In other words, the trained depth
learning model 124 may gradually increase the recognition
ability for the cardiac patterns in the ultrasonic images.
[0029] FIG. 3 is a schematic diagram of analyzing the
ultrasonic images according to an embodiment of the dis-
closure. Referring to FIG. 1 and FIG. 3, the processor 121
may obtain ultrasonic images (which are also referred to as
second images) 301(1)-301(M), where M is an arbitrary
positive integer. Each of the ultrasonic images 301(1)-301
(M) is a 2D image and includes a cardiac pattern (which is
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also referred to as a second cardiac pattern). For example,
the ultrasonic images 301(1)-301(M) may be obtained by
using the ultrasonic scanning device 11 to perform ultrasonic
scanning on a heart portion of one single user (which is also
referred to as a target user). The ultrasonic images 301(1)-
301(M) may have one single resolution or at least two
different resolutions. The second cardiac patterns in the
ultrasonic images 301(1)-301(M) may have one or a plural-
ity of sizes. Moreover, the ultrasonic images 301(1)-301(M)
may be obtained by performing ultrasonic scanning on the
heart portion of the target user in different angles.

[0030] The trained depth learning model 124 may be used
for analyzing the ultrasonic images 301(1)-301(M). For
example, the processor 121 may use the depth learning
model 124 to analyze the ultrasonic images 301(1)-301(M)
to automatically evaluate a cardiac status of the target user.
For example, regarding the ultrasonic image 301(1), the
depth learning model 124 may automatically detect an edge
and/or a position of a specific part in the cardiac pattern. For
example, the specific part may include a left ventricle, a right
ventricle, a left atrium, a right atrium and/or a mitral valve,
and the specific part may also include other portions of the
heart. The processor 121 may automatically evaluate the
cardiac status of the target user according to the detection
result.

[0031] The processor 121 may use the depth learning
model 124 to analyze the ultrasonic images 301(1)-301(M)
and generate an evaluation result. The evaluation result may
reflect the cardiac status of the target user. In an embodi-
ment, the evaluation result may reflect at least one of an
end-diastolic volume, an end-systolic volume, a left ven-
tricular boundary, a maximum left ventricular boundary, a
minimum left ventricular boundary, an average left ventricu-
lar boundary, and a cardiac ejection rate of the heart of the
target user (which is also referred to as a target heart). In an
embodiment, the evaluation result may reflect a possible
physiological status of the target user in the future, for
example, ventricular hypertrophy, hypertension and/or heart
failure, etc. In an embodiment, the evaluation result may
reflect a health status and/or possible defects of the target
heart.

[0032] In an embodiment, the processor 121 may use the
depth learning model 124 to analyze the ultrasonic images
301(1)-301(M) to obtain an end-diastolic volume of the
target heart and an end-systolic volume of the target heart.
Different combinations of the end-diastolic volume and the
end-systolic volume may correspond to different cardiac
statuses. The processor 121 may evaluate the cardiac status
of the target user according to the end-diastolic volume of
the target heart and the end-systolic volume of the target
heart. For example, the processor 121 may inquire a data-
base according to the obtained end-diastolic volume and the
end-systolic volume to evaluate the cardiac status of the
target user. Alternatively, the processor 121 may input the
obtained end-diastolic volume and the end-systolic volume
to a specific algorithm to evaluate the cardiac status of the
target user.

[0033] In an embodiment, the processor 121 may use the
depth learning model 124 to analyze the ultrasonic images
301(1)-301(M) to automatically detect a maximum left
ventricular boundary corresponding to the second cardiac
patterns and a minimum left ventricular boundary corre-
sponding to the second cardiac patterns. Then, the processor
may respectively obtain the end-diastolic volume of the
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target heart and the end-systolic volume of the target heart
according to the maximum left ventricular boundary and the
minimum left ventricular boundary.

[0034] FIG. 4 and FIG. § are schematic diagrams of
ultrasonic images according to an embodiment of the dis-
closure. It should be noted that oblique line areas in FIG. 4
and FIG. 5 are left ventricular areas automatically recog-
nized by the depth learning model 124 of FIG. 1. An edge
of the oblique line area is a boundary of the left ventricle.
[0035] Referring to FIG. 1, FIG. 3, FIG. 4 and FIG. §, an
ultrasonic image 401 is one of the ultrasonic images 301
(1)-301(M), and an ultrasonic image 501 is another one of
the ultrasonic images 301(1)-301(M). According to the
analysis result of the depth learning model 124, the proces-
sor 121 may obtain a left ventricular boundary 410 of the
ultrasonic image 401 and a left ventricular boundary 510 of
the ultrasonic image 501. The left ventricular boundary 410
is the maximum left ventricular boundary (i.e. the maximum
left ventricular boundary of the target heart) corresponding
to the ultrasonic images 301(1)-301(M). The left ventricular
boundary 510 is the minimum left ventricular boundary (i.e.
the minimum left ventricular boundary of the target heart)
corresponding to the ultrasonic images 301(1)-301(M).
[0036] Itshould be noted that in an embodiment, the depth
learning model 124 may automatically recognize a direction
of a cardiac pattern in a certain ultrasonic image, for
example, a frontal cardiac pattern or a lateral cardiac pattern.
The depth learning model 124 may analyze the ultrasonic
images 301(1)-301(M) to obtain the maximum left ventricu-
lar boundaries of the target heart and the minimum left
ventricular boundaries of the target heart in at least two
directions. Taking FIG. 4 and FIG. § as an example, the left
ventricular boundary 410 in the ultrasonic image 401 may be
the maximum boundary in a plurality of left ventricular
boundaries of the target heart detected in a certain direction
(which is also referred to as a first direction), and the left
ventricular boundary 510 in the ultrasonic image 501 may be
the minimum boundary in the plurality of left ventricular
boundaries of the target heart detected in the first direction.
The maximum boundary may be used for defining a maxi-
mum area of the left ventricle of the target heart. The
minimum boundary may be used for defining a minimum
area of the left ventricle of the target heart. In other words,
in an embodiment, the left ventricular boundary 410 may be
a left ventricular boundary when the area of the left ventricle
of the target heart is the maximum, and the left ventricular
boundary 510 may be a left ventricular boundary when the
area of the left ventricle of the target heart is the minimum.
[0037] In an embodiment, after the maximum left ven-
tricular boundaries of the target heart and the minimum left
ventricular boundaries of the target heart in at least two
directions are obtained, the processor 121 may respectively
obtain the end-diastolic volume of the target heart and the
end-systolic volume of the target heart based on a Simpson’s
method. For example, the processor 121 may obtain the
end-diastolic volume of the target heart or the end-systolic
volume of the target heart based on the following equation

(1.1).
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[0038] In the equation (1.1), the parameter V is a volume
of the target heart, the parameter a, is a width (for example,
a short axis length) of the left ventricle in the ultrasonic
image of the target heart in the first direction (for example,
a front view), the parameter b, is a width (for example, a
coronal plane short axis length) of the left ventricle in the
ultrasonic image of the target heart in a second direction (for
example, a side view), the parameter P may be 20 or other
value, and the parameter L is a length (or a long axis length)
of the heart. The processor 121 may automatically obtain the
required parameters a,, b, and L from the ultrasonic images
301(1)-301(M) through the depth learning model 124, so as
to calculate the end-diastolic volume of the target heart or
the end-systolic volume of the target heart.

[0039] In other words, by performing automatic analysis
of different angles on the ultrasonic images 301(1)-301(M),
even if none of the ultrasonic images 301(1)-301(M) have
depth information, the end-diastolic volume of the target
heart and the end-systolic volume of the target heart may
also be accurately evaluated. Then, the processor 121 may
evaluate the cardiac status of the target user according to the
end-diastolic volume and the end-systolic volume.

[0040] In an embodiment, the processor 121 may obtain a
cardiac ejection rate of the target heart according to the
end-diastolic volume and the end-systolic volume of the
target heart. For example, the processor 121 may obtain the
cardiac ejection rate of the target heart according to the
following equation (1,2).

_ EDV-ESV 1.2

EF x 100%
EDV

[0041] In the equation (1.2), the parameter EF represents
the cardiac ejection rate of the target heart, the parameter
EDV represents the end-diastolic volume of the target heart,
and the parameter ESV represents the end-systolic volume
of the target heart.

[0042] In an embodiment, the processor 121 may evaluate
the cardiac status of the target user according to the cardiac
ejection rate of the target heart, for example, the cardiac
ejection rates of different value ranges may correspond to
different types of the cardiac status. The processor 121 may
evaluate the cardiac status of the target user according to the
value range of the cardiac ejection rate of the target heart.
For example, the processor 121 may look up a database
according to the cardiac ejection rate of the target heart to
evaluate the cardiac status of the target user. Alternatively,
the processor 121 may input the obtained cardiac ejection
rate into a specific algorithm to evaluate the cardiac status of
the target user.

[0043] It should be noted that in the aforementioned
embodiments, the operation of automatically evaluating the
cardiac status of the target heart is executed by the processor
121 of the electronic device 12. However, in another
embodiment, the operation of automatically evaluating the
cardiac status of the target heart may also be executed by the
processor 112 of the ultrasonic scanning device 11. For
example, the depth learning model 124 may also be imple-
mented in the ultrasonic scanning device 11 and executed by
the processor 112. In this way, the ultrasonic scanning device
11 may automatically execute the ultrasonic scanning, the
analysis of the ultrasonic images and the evaluation of the
cardiac status of the target user. Related operation details
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have been described above, which are not repeated. More-
ovet, the depth learning model 124 may be trained by the
processor 112 or 121, or trained by other electronic device
or server, which is not limited by the disclosure.

[0044] FIG. 6 is a flowchart illustrating a method for
evaluating cardiac status according to an embodiment of the
disclosure. Referring to FIG. 6, in step S601, at least one first
image is obtained. Each of the first images is a 2D image and
includes a first cardiac pattern. In step S602, a depth learning
model is trained by using the first image. In step S603, at
least one second image is analyzed by using the trained
depth learning model to automatically evaluate a cardiac
status of a user. Each of the second images is the 2D image
and includes a second cardiac pattern.

[0045] The steps of the method of FIG. 6 have been
described above, and details thereof are not repeated. It
should be noted that the steps in FIG. 6 may be implemented
as a plurality of program codes or circuits, which is not
limited by the disclosure. Moreover, the method of FIG. 6
may be used in collaboration with the aforementioned
embodiments, or used independently, which is not limited by
the disclosure.

[0046] In summary, the 2D ultrasonic images including
the cardiac patterns of the user may be analyzed by the depth
learning model, so as to automatically evaluate the cardiac
status of the user. Moreover, the depth learning model may
be trained by 2D ultrasonic images including cardiac pat-
terns, so as to improve evaluation accuracy. In this way, a
usage efliciency of 2D ultrasonic scanning devices may be
effectively enhanced, so as to reduce setting cost of the
ultrasonic scanning device. Moreover, the automatically
evaluated cardiac status may be used as a reference for
medical professionals or non-professionals.

[0047] It will be apparent to those skilled in the art that
various modifications and variations can 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 they fall within the scope of the following
claims and their equivalents.

What is claimed is:

1. A method for evaluating cardiac status, comprising:

obtaining at least one first image, wherein each of the at

least one first image is a two-dimensional image and
comprises a first cardiac pattern;

training a depth learning model by using the at least one

first image; and

analyzing at least one second image by using the trained

depth learning model to automatically evaluate a car-
diac status of a user, wherein each of the at least one
second image is the two-dimensional image and com-
prises a second cardiac pattern.

2. The method for evaluating cardiac status as claimed in
claim 1, wherein the at least one first image is obtained
through an ultrasonic scanning.

3. The method for evaluating cardiac status as claimed in
claim 1, further comprising:

executing an ultrasonic scanning on the user to obtain the

at least one second image.

4. The method for evaluating cardiac status as claimed in
claim 1, wherein the step of analyzing the at least one second
image by using the trained depth learning model to auto-
matically evaluate the cardiac status of the user comprises:
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analyzing the at least one second image to obtain an
end-diastolic volume of a heart and an end-systolic
volume of the heart; and

evaluating the cardiac status of the user according to the
end-diastolic volume and the end-systolic volume.

5. The method for evaluating cardiac status as claimed in
claim 4, wherein the step of analyzing the at least one second
image to obtain the end-diastolic volume of the heart and the
end-systolic volume of the heart comprises:

automatically detecting a maximum left ventricular
boundary corresponding to the second cardiac pattern;

obtaining the end-diastolic volume of the heart according
to the maximum left ventricular boundary;

automatically detecting a minimum left ventricular
boundary corresponding to the second cardiac pattern;
and

obtaining the end-systolic volume of the heart according
to the minimum left ventricular boundary.

6. The method for evaluating cardiac status as claimed in
claim 4, wherein the step of evaluating the cardiac status of
the user according to the end-diastolic volume and the
end-systolic volume comprises:

obtaining a cardiac ejection rate of the heart according to
the end-diastolic volume and the end-systolic volume;
and

evaluating the cardiac status of the user according to the
cardiac ejection rate.

7. An electronic device, comprising:

a storage device, configured to store at least one first
image and at least one second image, wherein each of
the at least one first image is a two-dimensional image
and comprises a first cardiac pattern, and each of the at
least one second image is the two-dimensional image
and comprises a second cardiac pattern; and

a processor, coupled to the storage device,

wherein the processor trains a depth learning model by
using the at least one first image, and

the processor analyzes the at least one second image by
using the trained depth learning model to automatically
evaluate a cardiac status of a user.

8. The electronic device as claimed in claim 7, wherein
the at least one first image is obtained through an ultrasonic
scanning.

9. The electronic device as claimed in claim 7, wherein
the processor receives the at least one second image from an
ultrasonic scanning device.

10. The electronic device as claimed in claim 7, wherein
the operation that the processor analyzes the at least one
second image by using the trained depth learning model to
automatically evaluate the cardiac status of the user com-
prises:

analyzing the at least one second image to obtain an
end-diastolic volume of a heart and an end-systolic
volume of the heart; and

evaluating the cardiac status of the user according to the
end-diastolic volume and the end-systolic volume.

11. The electronic device as claimed in claim 10, wherein
the operation that the processor analyzes the at least one
second image to obtain the end-diastolic volume of the heart
and the end-systolic volume of the heart comprises:

automatically detecting a maximum left ventricular
boundary corresponding to the second cardiac pattern;

obtaining the end-diastolic volume of the heart according
to the maximum left ventricular boundary;
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automatically detecting a minimum left ventricular
boundary corresponding to the second cardiac pattern;
and

obtaining the end-systolic volume of the heart according

to the minimum left ventricular boundary.

12. The electronic device as claimed in claim 10, wherein
the operation that the processor evaluates the cardiac status
of the user according to the end-diastolic volume and the
end-systolic volume comprises:

obtaining a cardiac ejection rate of the heart according to

the end-diastolic volume and the end-systolic volume;
and

evaluating the cardiac status of the user according to the

cardiac ejection rate.

13. A cardiac status evaluation system, comprising:

an ultrasonic scanning device, configured to execute an

ultrasonic scanning to a user to obtain at least one
image, wherein each of the at least one image is a
two-dimensional image and comprises a cardiac pat-
tern; and

an electronic device, coupled to the ultrasonic scanning

device,

wherein the electronic device analyzes the at least one

image by using a depth learning model to automatically
evaluate a cardiac status of the user.

14. The cardiac status evaluation system as claimed in
claim 13, wherein the operation that the electronic device
analyzes the at least one image by using the trained depth
learning model to automatically evaluate the cardiac status
of the user comprises:

analyzing the at least one image to obtain an end-diastolic

volume of a heart and an end-systolic volume of the
heart; and

evaluating the cardiac status of the user according to the

end-diastolic volume and the end-systolic volume.

15. The cardiac status evaluation system as claimed in
claim 14, wherein the operation that the electronic device
analyzes the at least one image to obtain the end-diastolic
volume of the heart and the end-systolic volume of the heart
comptises:

automatically detecting a maximum left ventricular

boundary corresponding to the cardiac pattern;
obtaining the end-diastolic volume of the heart according
to the maximum left ventricular boundary;
automatically detecting a minimum left ventricular
boundary corresponding to the cardiac pattern; and
obtaining the end-systolic volume of the heart according
to the minimum left ventricular boundary.

16. The cardiac status evaluation system as claimed in
claim 14, wherein the operation that the electronic device
evaluates the cardiac status of the user according to the
end-diastolic volume and the end-systolic volume com-
prises:

obtaining a cardiac ejection rate of the heart according to

the end-diastolic volume and the end-systolic volume;
and

evaluating the cardiac status of the user according to the

cardiac ejection rate.

17. An ultrasonic scanning device, comprising:

an ultrasonic scanner, configured to execute an ultrasonic

scanning to a user to obtain at least one image, wherein
each of the at least one image is a two-dimensional
image and comprises a cardiac pattern; and

a processor, coupled to the ultrasonic scanner,
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wherein the processor analyzes the at least one image by
using a depth learning model to automatically evaluate
a cardiac status of the user.

18. The ultrasonic scanning device as claimed in claim 17,
wherein the operation that the processor analyzes the at least
one image by using the trained depth learning model to
automatically evaluate the cardiac status of the user com-
prises:

analyzing the at least one image to obtain an end-diastolic

volume of a heart and an end-systolic volume of the
heart; and

evaluating the cardiac status of the user according to the
end-diastolic volume and the end-systolic volume.

19. The ultrasonic scanning device as claimed in claim 18,
wherein the operation that the processor analyzes the at least
one image to obtain the end-diastolic volume of the heart
and the end-systolic volume of the heart comprises:
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automatically detecting a maximum left ventricular
boundary corresponding to the cardiac pattern;

obtaining the end-diastolic volume of the heart according
to the maximum left ventricular boundary;

automatically detecting a minimum left ventricular
boundary corresponding to the cardiac pattern; and

obtaining the end-systolic volume of the heart according
to the minimum left ventricular boundary.

20. The ultrasonic scanning device as claimed in claim 18,
wherein the operation that the processor evaluates the car-
diac status of the user according to the end-diastolic volume
and the end-systolic volume comprises:

obtaining a cardiac ejection rate of the heart according to

the end-diastolic volume and the end-systolic volume;
and

evaluating the cardiac status of the user according to the

cardiac ejection rate.
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