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(57) ABSTRACT

A portable ultrasonic diagnostic system, according to the
present invention, comprises: a portable ultrasonic diagnos-
tic device; an ultrasonic diagnostic application installed in a
portable terminal and for receiving ultrasonic image data
from the portable ultrasonic diagnostic device and display-
ing an ultrasonic image by means of a display screen of the
portable terminal; and an ultrasonic image server for storing
a guiding ultrasonic image for each diagnosis area and each
body part to be diagnosed, wherein the ultrasonic diagnostic
application transmits the location information of the portable
terminal and the information of the body part to be diag-
nosed to the ultrasonic image server, the ultrasonic image
server provides the ultrasonic diagnosis application with a
guiding ultrasonic image of a diagnosis area and a body part
to be diagnosed which correspond to the location informa-
tion and the information of the body part to be diagnosed,
and the ultrasonic diagnosis application displays the guiding
ultrasonic image provided from the ultrasonic image server
with the ultrasonic image.
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PORTABLE ULTRASONIC DIAGNOSTIC
SYSTEM PROVIDING GUIDING
ULTRASONIC IMAGE

TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic diag-
nostic system, and more particularly, to a potable ultrasonic
diagnostic system which connects a portable ultrasonic
diagnostic device and a portable terminal to each other
through wireless communication and performs an ultrasonic
diagnosis.

BACKGROUND ART

[0002] Ultrasonic diagnoses are generally used in the
medical field for obtaining information on an inside of an
object to be inspected due to noninvasive and nondestructive
properties thereof. Since ultrasonic diagnoses can provide a
high-resolution image of internal organs of an object to be
inspected, to a practitioner without a surgical operation of
directly incising and observing the object, ultrasonic diag-
nostic systems are very significantly used.

[0003] An ultrasonic diagnostic system is a system which
obtains images concerning tomography of soft tissue or
blood flows without invasion by emitting an ultrasonic
signal from a body surface of an object to be inspected
toward a target part in a body and extracting information
from the reflected ultrasonic signal.

[0004] Such ultrasonic diagnostic systems are generally
used for diagnosing a heart, abdominal organs, urinary
organs, and genital organs due to a small size, a low price,
a capability of displaying in real time, and high security
thereof without radiation exposure of X-rays or the like in
comparison to an X-ray inspection device, a computerized
tomography (CT) scanner, a magnetic resonance image
(MM) scanner, a nuclear medicine inspection device, and the
like.

[0005] Recently, attempts have been made to embody a
portable ultrasonic diagnostic device and connect a portable
terminal such as a smart phone and a tablet personal com-
puter (PC) to the ultrasonic diagnostic device through wire-
less communications so as to perform ultrasonic diagnoses.

DISCLOSURE OF INVENTION

Technical Problem

[0006] In obtaining of a diagnostic image by using an
ultrasonic diagnostic device, a skilled expert such as a
general practitioner may easily obtain a diagnostic image but
an unskilled user may have trouble in obtaining a desired
diagnostic image. That is, when a diagnosis is performed by
using an ultrasonic diagnostic device, to obtain an adequate
ultrasonic image, it is necessary but difficult for an unskilled
user to perform scanning at a precise angle.

[0007] In addition, due to freely movable properties, a
portable ultrasonic diagnostic device may be generally used
by an unskilled user and may be usefully used, out of clinics,
in an actual practice, and additionally, weak health-care
countries which lack of medical facilities or medical teams.
[0008] The present invention is directed to providing a
portable ultrasonic diagnostic system capable of easily per-
forming a diagnosis and helping obtaining a desired diag-
nostic image when an unskilled user performs a diagnosis by
using a portable ultrasonic diagnostic device.
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Technical Solution

[0009] One aspect of the present invention provides a
portable ultrasonic diagnostic system including a portable
ultrasonic diagnostic device, an ultrasonic diagnostic appli-
cation which is installed in a portable terminal, receives
ultrasonic image data from the portable ultrasonic diagnostic
device, and displays an ultrasonic image through a display
screen of the portable terminal, and an ultrasonic image
server which stores guiding ultrasonic images for each
diagnosis location and diagnosed part. Here, the ultrasonic
diagnostic application transmits position information of the
portable terminal and diagnosed part information to the
ultrasonic image server. Also, the ultrasonic image server
provides guiding ultrasonic images of a diagnosis location
and a diagnosed part corresponding to the position informa-
tion and the diagnosed part information to the ultrasonic
diagnostic application. Also, the ultrasonic diagnostic appli-
cation displays the ultrasonic image with the guiding ultra-
sonic image provided from the ultrasonic image server.

[0010] The diagnosed part information may be set by a
user in the ultrasonic diagnostic application.

[0011] The ultrasonic image server may receive recom-
mendation information of a guiding ultrasonic image to be
recommended among guiding ultrasonic images for each
diagnosed part from an ultrasonic diagnostic application
whose user is a general practitioner, may record a recom-
mendation number for each guide image, and may provide
a guiding ultrasonic image whose recommendation number
is greatest among the guiding ultrasonic images of the
corresponding diagnosis location and diagnosed part to the
ultrasonic diagnostic application.

[0012] The ultrasonic image server may provide a plural-
ity of guiding ultrasonic images of the corresponding diag-
nosis location and diagnosed part to each of ultrasonic
diagnostic applications of a plurality of users, may allow the
users to select the guiding ultrasonic image to be displayed
with the ultrasonic image through the ultrasonic diagnostic
application, may record a selection number for each guide
image according to selections of the users, and may provide
a guiding ultrasonic image whose selection number is great-
est among the guiding ultrasonic images of the correspond-
ing diagnosis location and diagnosed part to the ultrasonic
diagnostic application.

[0013] The ultrasonic image server may record a signal to
ratio (SNR) for each guiding ultrasonic image and may
provide a guiding ultrasonic image whose SNR is highest
among the guiding ultrasonic images of the corresponding
diagnosis location and diagnosed part to the ultrasonic
diagnostic application.

[0014] The ultrasonic diagnostic application may transmit
gender information or age information of an object to be
diagnosed to the ultrasonic image setver, and the ultrasonic
image server may provide a guiding ultrasonic image cor-
responding to the gender information or the age information
among the guiding ultrasonic images of the corresponding
diagnosis location and diagnosed part to the ultrasonic
diagnostic application.

Advantageous Effects

[0015] According to the present invention, an unskilled
user may easily perform a diagnosis by using a portable
ultrasonic diagnostic device, may obtain a desired diagnostic
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image, and may obtain a more accurate diagnostic image by
using a guiding ultrasonic image on which a diagnosis
location is reflected.

BRIEF DESCRIPTION OF DRAWINGS

[0016] FIG. 1 illustrates components of a portable ultra-
sonic diagnostic system according to one embodiment of the
present invention.

[0017] FIG. 2 illustrates a screen of an ultrasonic diag-
nostic application according to one embodiment of the
present invention.

[0018] FIG. 3 illustrates additional components of a por-
table ultrasonic diagnostic system according to one embodi-
ment of the present invention.

[0019] FIG. 4 illustrates additional components of a por-
table ultrasonic diagnostic system according to another
embodiment of the present invention.

[0020] FIG. 5 illustrates one example of a list of guiding
ultrasonic images which are stored in an ultrasonic image
server.

MODE FOR INVENTION

[0021] Hereinafter, exemplary embodiments of'the present
invention will be described in detail with reference to the
attached drawings. In the following description and the
attached drawings, substantially like elements are referred to
as like reference numerals such that a repetitive description
will be omitted. In the description of the present invention,
a detailed description on well-known functions or compo-
nents of the related art will be omitted when it is deemed to
obscure the essence of the present invention.

[0022] FIG. 1 illustrates components of a portable ultra-
sonic diagnostic system according to one embodiment of the
present invention.

[0023] Referring to FIG. 1, a portable ultrasonic diagnos-
tic system according to the embodiment includes an ultra-
sonic diagnostic device 100, a portable terminal 200, and an
ultrasonic diagnostic application installed thereon, and an
ultrasonic image server 300.

[0024] The portable ultrasonic diagnostic device 100
includes an ultrasonic probe, which transmits an ultrasonic
signal to an object to be inspected and receives an ultrasonic
echo signal reflected by the object and transmits ultrasonic
image data (for example, scan line data or frame data)
obtained from the ultrasonic echo signal to the portable
terminal 200. The portable ultrasonic diagnostic device 100
includes a communication module for transmitting and
receiving data with the portable terminal 200. Data trans-
mission and reception may be performed between the pot-
table ultrasonic diagnostic device 100 and the portable
terminal 200 by using a wired or wireless method. As the
wired communication method, a cable such as a USB cable
and the like may be used. As the wireless communication
method, Bluetooth, wireless USB, wireless LAN, WiF1i,
Zigbee, IrDA and the like may be used.

[0025] The portable terminal 200 is a mobile user terminal
and includes any terminals which have an operating system
and are capable of accessing the Internet and in which a
variety of applications are installable. The portable terminal
200 may be, for example, a smart phone, a tablet PC, a
laptop PC, and the like. In the portable terminal 200, an
ultrasonic diagnostic application, which interworks with the
portable ultrasonic diagnostic device 100 and performs an
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ultrasonic diagnostic function, is installed. Ultrasonic diag-
nostic application receives ultrasonic image data from the
portable ultrasonic diagnostic device 100, converts the
received ultrasonic image data into an ultrasonic image
adequate for resolution of a display screen of the portable
terminal 200, and displays the ultrasonic image through the
display screen.

[0026] The ultrasonic image server 300 stores guiding
ultrasonic images for each diagnosis location and diagnosed
part. FIG. 5 illustrates one example of a list of guiding
ultrasonic images which are stored in an ultrasonic image
server. As shown in FIG. 5, diagnosis locations may be
classified into, for example, Southeast Asia, Europe, Africa,
North/South America, and the like, and diagnosed parts may
include, for example, a liver, abdomen, pancreas, nephron, a
fetus, and the like. The ultrasonic image server 300 may
record, in addition to a diagnosis location and a diagnosed
part for each guiding ultrasonic image, gender information
and age information of the corresponding guiding ultrasonic
image.

[0027] The guiding ultrasonic image is, for example, a
so-called properly obtained ultrasonic image of the corre-
sponding diagnosed part in the corresponding diagnosis
location by an expert such as a general practitioner. To
collect a guiding ultrasonic image, the ultrasonic image
server 300 may collect ultrasonic images of each diagnosed
part which are possessed by general practitioners in a variety
of areas. According to an embodiment, when a user of the
ultrasonic diagnostic application is an expert such as a
general practitioner, authority to upload an ultrasonic image
obtained using the ultrasonic diagnostic application on the
ultrasonic image server 300 is given to the user such that
guiding ultrasonic images are collected through the portable
ultrasonic diagnostic device 100 and the ultrasonic diagnos-
tic application of the portable terminal 200. Here, a diag-
nosis location may be obtained using position information of
the portable terminal 200, and information such as a diag-
nosed part, a gender, an age, and the like may be information
input by the user through the ultrasonic diagnostic applica-
tion or information already included in an ultrasonic image.
[0028] The portable terminal 200 and the ultrasonic image
server 300 are connected through a general wired or wireless
network. When the user of the portable ultrasonic diagnostic
device 100 selects of viewing a guiding ultrasonic image
with setting a diagnosed part to be currently diagnosed
through the ultrasonic diagnostic application of the portable
terminal 200, the ultrasonic diagnostic application transmits
a request for a guiding ultrasonic image including position
information of the portable terminal 200 and diagnosed part
information to the ultrasonic image server 300. Here, the
position information of the portable terminal 200 is a
information basically provided by the portable terminal 200
and may be obtained through, for example, a global position
system (GPS), WiFi, or a base station. When the ultrasonic
diagnostic application transmits the request for a guiding
ultrasonic image to the ultrasonic image server 300, the
ultrasonic diagnostic application may transmit gender infor-
mation or age information of an object to be diagnosed.
Here, the gender information or age information may be
information input through the ultrasonic diagnostic applica-
tion or may be information already included in an ultrasonic
image being diagnosed.

[0029] The ultrasonic image server 300, which receives
the request for a guiding ultrasonic image from the portable



US 2019/0183460 A1

terminal 200, extracts, among guiding ultrasonic images,
requested position information, a diagnosis location corre-
sponding to diagnosed part information, and a guiding
ultrasonic image corresponding to a diagnosis location, and
provides the extracted guiding ultrasonic image to the ultra-
sonic diagnostic application through the wired or wireless
communication network. When the request for a guiding
ultrasonic image includes gender information or age infor-
mation, the ultrasonic image server 300 may provide a
guiding ultrasonic image corresponding to the requested
gender or age among the guiding ultrasonic images of the
corresponding diagnosis location and the diagnosed part.

[0030] The ultrasonic image server 300 may include sev-
eral guiding ultrasonic images of each diagnosis location
and diagnosed part. In this case, the ultrasonic image server
300 may provide one or more guiding ultrasonic images
which are randomly selected among the guiding ultrasonic
images of the corresponding diagnosis location and diag-
nosed part. According to an embodiment, the ultrasonic
image server 300 may calculate and record a signal to ratio
(SNR) for each guiding ultrasonic image, may provide a
guiding ultrasonic image which has a highest SNR among
guiding ultrasonic images of the corresponding diagnosis
location and diagnosed part (according to circumstances,
additionally, corresponding to a requested gender or age), or
may provide several guiding ultrasonic images in a sequence
of high SNR.

[0031] The ultrasonic diagnostic application displays a
guiding ultrasonic image provided from the ultrasonic image
server 300 with an ultrasonic image being currently diag-
nosed. Since the user may perform an ultrasonic diagnosis
while comparing the ultrasonic image being currently diag-
nosed with the guiding ultrasonic image through the ultra-
sonic diagnostic application, the diagnosis may be easily
performed and a desired diagnostic image may be more
easily obtained.

[0032] In the embodiment of the present invention, storing
guiding ultrasonic images classified for each diagnosis loca-
tion and providing a guiding ultrasonic image in an area in
which the user performs a diagnosis are in consideration of
features of ultrasonic images which are different according
to the diagnosis location since a race or a body shape
generally varies according to an area. Accordingly, accord-
ing to the embodiment of the present invention, a guiding
ultrasonic image, on which a diagnosis location is reflected,
may help obtaining a more accurate diagnostic image. For
example, when an ultrasonic diagnosis is performed on a
fetus in Africa, since an ultrasonic image of a fetus diag-
nosed (by a general practitioner) in Africa is used as a
guiding ultrasonic image, it is possible to obtain a more
accurate diagnostic image than when general ultrasonic
images or guiding ultrasonic images which are diagnosed in
other areas are used.

[0033] FIG. 2 illustrates a screen of the ultrasonic diag-
nostic application according to one embodiment of the
present invention.

[0034] Screens of the ultrasonic diagnostic application
according to the embodiment may include an area A in
which an ultrasonic image being currently diagnosed is
displayed, an area B in which a diagnosis location is
displayed, an area C in which a diagnosed part is displayed,
and an area D in which a guiding ultrasonic image is
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displayed. As shown in the area D in which a guiding
ultrasonic image is displayed, a guiding ultrasonic image G
may be displayed.

[0035] FIG. 3 illustrates additional components of a por-
table ultrasonic diagnostic system according to one embodi-
ment of the present invention.

[0036] Referring to FIG. 3, the portable ultrasonic diag-
nostic system according to the embodiment further includes
portable terminals 210_1 to 210_M whose users are experts,
for example, general practitioners and ultrasonic diagnostic
applications installed therein in the portable ultrasonic diag-
nostic system of FIG. 1.

[0037] The users of the portable terminals 210_1 to
210_M may access and refer to the ultrasonic image server
300 through the ultrasonic diagnostic application for guiding
ultrasonic images for each diagnosed part and may recom-
mend guiding ultrasonic images, which are determined by
the users to be more adequate. Then, the ultrasonic diag-
nostic application may transmit recommendation informa-
tion (that is, identification information of a recommended
guiding ultrasonic image) to the ultrasonic image server 300,
and the ultrasonic image server 300 may record the number
of recommendations for each guide image as shown in FIG.
5 on the basis of recommendation information collected
through the ultrasonic diagnostic application of each of the
portable terminals 210_1 to 210_M.

[0038] When a guiding ultrasonic image is provided to the
ultrasonic diagnostic application of the portable terminal
200, the ultrasonic image server 300 may provide a guiding
ultrasonic image whose recommendation number is greatest
or several guiding ultrasonic images in a sequence of higher
recommendation number among guiding ultrasonic images
of a corresponding diagnosis location and a diagnosed part
(according to circumstances, additionally, corresponding to
a requested gender or age).

[0039] FIG. 4 illustrates additional components of a por-
table ultrasonic diagnostic system according to another
embodiment of the present invention.

[0040] Referring to FIG. 4, the portable ultrasonic diag-
nostic system according to the embodiment further includes
portable terminals 120_1 to 120_M of a plurality of users,
portable terminals 220_1 to 220_N, and ultrasonic diagnos-
tic applications installed therein in the portable ultrasonic
diagnostic system of FIG. 1.

[0041] The ultrasonic diagnostic applications of the por-
table terminals 220_1 to 220_N, like the portable terminal
200, transmit a request for a guiding ultrasonic image to the
ultrasonic image server 300 and display a guiding ultrasonic
image provided by the ultrasonic image server 300. Here,
the ultrasonic image server 300 may provide a plurality of
guiding ultrasonic images of a corresponding diagnosis
location and a diagnosed part to the ultrasonic diagnostic
applications of the portable terminals 220_1 to 220_N. One
of the users may select a guiding ultrasonic image to be
displayed with an ultrasonic image being currently diag-
nosed through the ultrasonic diagnostic application, among
the provided guiding ultrasonic images. Then, the ultrasonic
diagnostic application may transmit selection information
(that is, identification information of a selected guiding
ultrasonic image) to the ultrasonic image server 300, and the
ultrasonic image server 300 may record the number of
selections for each guide image as shown in FIG. 5 on the
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basis of selection information collected through the ultra-
sonic diagnostic application of each of the portable terminals
220_1 to 220_N.
[0042] When a guiding ultrasonic image is provided to the
ultrasonic diagnostic application of the portable terminal
200, the ultrasonic image server 300 may provide a guiding
ultrasonic image whose selection number is greatest or
several guiding ultrasonic images in a sequence of higher
selection number among guiding ultrasonic images of a
corresponding diagnosis location and a diagnosed part (ac-
cording to circumstances, additionally, corresponding to a
requested gender or age). The user of the portable terminal
200 may also select a guiding ultrasonic image, among
several provided guiding ultrasonic images, to be displayed
with an ultrasonic image being currently diagnosed, corre-
sponding selection information may be transmitted to the
ultrasonic image server 300 and may be reflected on a
selection number.
[0043] Meanwhile, the above-described embodiments of
the present invention may be written as a program, which is
executable by a computer, and may be embodied in a
universal digital computer which operates the program using
a computer-readable recording medium. The computer-read-
able recording medium includes a storage medium such as
a magnetic storage medium (for example, a read-only
memory (ROM), a floppy disk, a hard disk, and the like) and
an optical-readable medium (for example, a compact disc
read-only memory (CD-ROM), a digital versatile disc
(DVD), and the like).
[0044] The exemplary embodiments of the present inven-
tion have been described above. It will be understood by one
of ordinary skill in the art that modifications may be made
without departing from the essential features of the present
invention. Therefore, the disclosed embodiments should be
considered in a descriptive point of view not in a limitative
one. The scope of the present invention is defined by the
claims not by the above description, and it should be
understood that all differences within the equivalent scope
thereof are included in the present invention.
1. A portable ultrasonic diagnostic system comprising:
a portable ultrasonic diagnostic device;
an ultrasonic diagnostic application which is installed in
a portable terminal, receives ultrasonic image data from
the portable ultrasonic diagnostic device, and displays
an ultrasonic image through a display screen of the
portable terminal; and
an ultrasonic image server which stores guiding ultrasonic
images for each diagnosis location and diagnosed part,
wherein the ultrasonic diagnostic application transmits
position information of the portable terminal and diag-
nosed part information to the ultrasonic image server,
wherein the ultrasonic image server provides guiding
ultrasonic images of a diagnosis location and a diag-
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nosed part corresponding to the position information
and the diagnosed part information to the ultrasonic
diagnostic application, and

wherein the ultrasonic diagnostic application displays the
ultrasonic image with the guiding ultrasonic image
provided from the ultrasonic image server.

2. The portable ultrasonic diagnostic system of claim 1,
wherein the diagnosed part information is set by a user in the
ultrasonic diagnostic application.

3. The portable ultrasonic diagnostic system of claim 1,
wherein the ultrasonic image server receives recommenda-
tion information of a guiding ultrasonic image to be recom-
mended among guiding ultrasonic images for each diag-
nosed part from an ultrasonic diagnostic application whose
user is a general practitioner, records a recommendation
number for each guide image, and provides a guiding
ultrasonic image whose recommendation number is greatest
among the guiding ultrasonic images of the corresponding
diagnosis location and diagnosed part to the ultrasonic
diagnostic application.

4. The portable ultrasonic diagnostic system of claim 1,
wherein the ultrasonic image server provides a plurality of
guiding ultrasonic images of the corresponding diagnosis
location and diagnosed part to each of ultrasonic diagnostic
applications of a plurality of users, allows the users to select
the guiding ultrasonic image to be displayed with the
ultrasonic image through the ultrasonic diagnostic applica-
tion, records a selection number for each guide image
according to selections of the users, and provides a guiding
ultrasonic image whose selection number is greatest among
the guiding ultrasonic images of the corresponding diagnosis
location and diagnosed part to the ultrasonic diagnostic
application.

5. The portable ultrasonic diagnostic system of claim 1,
wherein the ultrasonic image server records a signal to ratio
(SNR) for each guiding ultrasonic image and provides a
guiding ultrasonic image whose SNR is highest among the
guiding ultrasonic images of the corresponding diagnosis
location and diagnosed part to the ultrasonic diagnostic
application.

6. The portable ultrasonic diagnostic system of claim 1,
wherein the ultrasonic diagnostic application transmits gen-
der information or age information of an object to be
diagnosed to the ultrasonic image server, and

wherein the ultrasonic image server provides a guiding
ultrasonic image corresponding to the gender informa-
tion or the age information among the guiding ultra-
sonic images of the corresponding diagnosis location
and diagnosed part to the ultrasonic diagnostic appli-
cation.
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