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ULTRASONIC DIAGNOSIS DEVICE AND
METHOD OF DIAGNOSING BY USING THE
SAME

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2014-0058398, filed on May 15,2014, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasonic diag-
nosis device and a method of diagnosing by using the same,
and more particularly, to an ultrasonic diagnosis device that
enables a user to further facilitate ultrasonic diagnosis and a
method of diagnosing by using the same.

[0004] 2. Description of the Related Art

[0005] An ultrasonic diagnosis device irradiates ultrasonic
signals generated by transducers of a probe to a target object
and receives echo signals reflected from the target object,
thereby obtaining images regarding the interior of the target
object (e.g., tomography of soft tissues or blood flow). In
particular, an ultrasonic diagnosis device may be used for
medical purposes including observation of the interior of a
target object, detection of foreign substances, and diagnosis
of damage. Such an ultrasonic diagnosis device may display
information regarding a target object in real-time. Further-
more, an ultrasonic diagnosis device causes no radioactive
exposure like X-rays, and thus, is very safe. Therefore, an
ultrasonic diagnosis device is widely used together with other
types of imaging diagnosis devices.

[0006] Technologies for remotely performing ultrasonic
diagnosis have been recently developed. In general, such
remote diagnosis is performed by enabling an experienced
person who is accustomed to the ultrasonic diagnosis to assist
anon-experienced person who is not accustomed to the ultra-
sonic diagnosis in performing the ultrasonic diagnosis.

SUMMARY OF THE INVENTION

[0007] The present invention provides an ultrasonic diag-
nosis device for further facilitating ultrasonic diagnosis and a
method of diagnosing the same.

[0008] According to an aspect of the present invention,
there is provided an ultrasonic diagnosis device including: an
image generation unit configured to generate image data ofa
target object diagnosed by a first user; a location confirming
unit configured to confirm first location information of a
probe with respect to the target object; a communication unit
configured to transmit the image data and the first location
information and to receive second location information of an
auxiliary probe with respect to an auxiliary target object; and
a display configured to display a location correction display
of the probe based on the second location information.
[0009] The second location information may be deter-
mined according to a movement of the auxiliary probe
adjusted by a second user.

[0010] The auxiliary probe may include a three-dimen-
sional (3D) sensor that tracks a movement of the auxiliary
probe.

[0011] The display may be included in at least one of the
probe and a body of the ultrasonic diagnosis device.
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[0012] Theimage data ofthe target object may be 3D image
data.
[0013] The first location information of the probe may be a

location of the target object with respect to a 3D image.
[0014] The ultrasonic diagnosis device may further
include: a camera for enabling the first user to capture an
image used to diagnose the target object in real time.

[0015] The communication unit may transmit the image to
be used for diagnosis by the first user.

[0016] Thecameramay zoom inon the imageto be used for
diagnosis by the first user with respect to a location of the
probe.

[0017] Thecommunication unit may transmit the first loca-
tion information of the probe in an image of the target object
in real time.

[0018] The display may display the first location informa-
tion of the probe and the second location information of the
auxiliary probe.

[0019] The location correction display of the probe may
display a location of the probe that needs to be corrected as at
least one selected from the group consisting of a moving
direction, a moving distance, a scan direction, a scan range, a
rotation direction, and a rotation angle.

[0020] The communication unit may transmit and receive
data to enable users to exchange information through at least
one of a voice call and a conference call.

[0021] According to another aspect of the present inven-
tion, there is provided an ultrasonic diagnosis method includ-
ing: generating image data of a target object; confirming first
location information of a probe with respect to the target
object; transmitting the image data and the first location infor-
mation; receiving second location information of an auxiliary
probe with respect to an auxiliary target object; and display-
ing a location correction display of the probe based on the
second location information.

[0022] The second location information may be deter-
mined according to a movement of the auxiliary probe
adjusted by a second user.

[0023] Theimage data of the target object may be 3D image
data.
[0024] The first location information of the probe may be a

location of the target object with respect to a 3D image.
[0025] The ultrasonic diagnosis method may further
include: displaying the first location information of the probe
and the second location information of the auxiliary probe.
[0026] The displaying of the location correction display of
the probe may include displaying a location of the probe that
needs to be corrected as at least one selected from the group
consisting of a moving direction, a moving distance, a scan
direction, a scan range, a rotation direction, and a rotation
angle.

[0027] According to one or more embodiments of the
present invention, there is provided a non-transitory com-
puter-readable storage medium storing a computer program
for executing the method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other features and advantages of the
present invention will become more apparent by describing in
detail exemplary embodiments thereof with reference to the
attached drawings in which:

[0029] FIG. 1 illustrates an ultrasonic diagnosis device
according to an embodiment of the present invention;
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[0030] FIG.2isablockdiagram illustrating a configuration
of an ultrasonic diagnosis device according to an embodiment
of the present invention;

[0031] FIG. 3 is a block diagram illustrating an ultrasonic
diagnosis device according to another embodiment of the
present invention;

[0032] FIG. 4 is a flowchart for explaining an operation of
an ultrasonic diagnosis device, according to an embodiment
of the present invention;

[0033] FIG. 5 is a diagram for explaining a process of
confirming location information of a probe, according to an
embodiment of the present invention;

[0034] FIGS. 6A through 6C are diagrams for explaining a
process of acquiring location information of a probe, accord-
ing to an embodiment of the present invention;

[0035] FIGS. 7A and 7B are diagrams for explaining a
process of acquiring location information of a probe, accord-
ing to another embodiment of the present invention;

[0036] FIGS. 8 and 9 are diagrams illustrating location
information of a probe being displayed in an image of a target
object on a display of an ultrasonic diagnosis device, accord-
ing to embodiments of the present invention;

[0037] FIG. 10 is a block diagram illustrating an ultrasonic
diagnosis device according to another embodiment of the
present invention;

[0038] FIG. 11 is a diagram of a probe including a second
display, according to an embodiment of the present invention;
[0039] FIG. 12 is a block diagram illustrating an ultrasonic
diagnosis device according to another embodiment of the
present invention,;

[0040] FIG. 13 is a flowchart for explaining operations of
an ultrasonic diagnosis device and an auxiliary diagnosis
device, according to an embodiment of the present invention;
and

[0041] FIGS. 14A-14C are diagrams for explaining a pro-
cess of synchronizing a location of a probe and a location of
an auxiliary probe, according to an embodiment of the present
invention.

[0042] FIGS. 15A-15C are diagrams for explaining a pro-
cess of synchronizing a location of a probe and a location of
an auxiliary probe, according to an embodiment of the present
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0043] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
of ordinary skill in the art will realize, the described embodi-
ments may be modified in various different ways, without
departing from the spirit or scope of the present invention.
Accordingly, the drawings and description are to be regarded
as illustrative in nature and not restrictive. Like reference
numerals designate like elements throughout the specifica-
tion.

[0044] Throughout this specification and the claims that
follow, when it is described that an element is “coupled” to
another element, the element may be “directly coupled” to the
other element or “electrically coupled” or “communicatively
connected” to the other element through a third element. In
addition, unless explicitly described to the contrary, the word
“comprise” and variations such as “comprises” or “compris-
ing”, will be understood to imply the inclusion of stated
elements but not the exclusion of any other elements. In
addition, terms such as “. .. unit”, “. .. module”, or the like
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refer to units that perform at least one function or operation,
and the units may be iniplemented as hardware or software or
as a combination of hardware and software.

[0045] Throughout the specification, an “ultrasonic image”
refers to an image of a target object obtained using an ultra-
sonic wave. Furthermore, in the present specification, the
“target object” may include a person or an animal, or a part of
a person or an animal. For example, the object may include
the liver, the heart, the womb, the brain, a breast, the abdo-
men, or a blood vessel.

[0046] Throughout the specification, a “location of a
probe” may refer to a location of a probe with respect to an
object, and may refer to a coordinate point to which a probe is
mapped with respect to a previously determined spatial coor-
dinate. The “location of the probe” may refer to a distance and
a direction with respect to a previously determined original
point.

[0047] Furthermore, in the present specification, “user”
refers to a medical professional, such as a doctor, a nurse, a
medical laboratory technologist, and an engineer who repairs
a medical apparatus, but the user is not limited thereto.
[0048] Embodiments of the invention now will be
described more fully hereinafter with reference to the accom-
panying drawings, in which illustrative embodiments of the
invention are shown.

[0049] FIG. 1 illustrates an ultrasonic diagnosis device 100
according to an embodiment.

[0050] Referring to FIG. 1, the ultrasonic diagnosis device
100 may include a main body 190 and a probe 102. The
ultrasonic diagnosis device 100 may be connected to an aux-
iliary diagnosis device 200. For example, the ultrasonic diag-
nosis device 100 may be connected over a network to transmit
and receive data such as an image of a target object and a
location of a probe to and from the auxiliary diagnosis device
200.

[0051] The ultrasonic diagnosis device 100 may send an
ultrasonic signal to the target object 101 through the probe
102, and receive an echo signal reflected from the target
object 101. For example, the target object 101 may be a part
of a patient’s body such as the thyroid gland, the liver, the
heart, the womb, the brain, a breast, the abdomen, or a blood
vessel. The ultrasonic diagnosis device 100 may display an
internal image of the target object 101 through the reflected
echo signal.

[0052] The probe 102 may be connected to the main body
190 of the ultrasonic diagnosis device 100 in a wired or
wireless manner. While a user scans the target object 101 via
the probe 102, the probe 10 and the main body 190 may
continuously transmit and receive data. The main body 190
may display the target object 101 through the data transmitted
and received to and from the probe 102.

[0053] Quality of the internal image of the target object 101
may be determined according to a location of the probe 102
withrespect to the target object 101. An experienced user may
generally acquire an internal image of high quality due to
their expertise, whereas a non-experienced user merely
acquires a relatively lower quality internal image. Thus, if the
experienced user remotely assists the non-experienced user in
performing diagnosis, the non-experienced user may also
acquire the high quality internal image.

[0054] Theultrasonic diagnosis device 100 according to an
embodiment may remotely receive assistance of the auxiliary
diagnosis device 200. For example, the experienced user may
assist auser of the ultrasonic diagnosis device 100 in perform-
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ing ultrasonic diagnosis through the auxiliary diagnosis
device 200. For example, the auxiliary diagnosis device 200
may include a 3D sensor and may be a portable diagnosis
device that senses the location of the probe 202. For example,
the auxiliary diagnosis device 200 may be another ultrasonic
diagnosis device that is remotely located with respect to the
ultrasonic diagnosis device 100.

[0055] The auxiliary diagnosis device 200 may be con-
nected to an auxiliary probe 202 having a similar shape to that
of the probe 102. The auxiliary diagnosis device 200 may
continuously sense alocation of an auxiliary target object 201
of the auxiliary probe 202. For example, the auxiliary target
object 201 may be a human model.

[0056] A location of the auxiliary probe 202 with respect to
the auxiliary target object 201 may be synchronized with the
location of the probe 102 with respect to the target object 101.
A detailed description of a method of synchronizing the loca-
tion of the auxiliary probe 202 with respect to the auxiliary
target object 201 with the location of the probe 102 with
respect to the target object 101 will be provided with refer-
ence to FIGS. 15 and 15 later.

[0057] The experienced user may view the image of the
target object 101 received from the ultrasonic diagnosis
device 100 and the location of the probe 102 and change the
location of the auxiliary probe 202 that is synchronized with
the probe 102. The auxiliary diagnosis device 200 may sense
the changed location of the auxiliary probe 202 and transfer
the sensed location to the ultrasonic diagnosis device 100. For
example, the auxiliary diagnosis device 200 may transfer the
location of the auxiliary probe 202 changed by synchronizing
the locations of the probe 102 and the auxiliary probe 202 to
the ultrasonic diagnosis device 100. For example, the auxil-
iary diagnosis device 200 may transfer a moving direction
and a moving distance of the auxiliary probe 202 changed by
synchronizing the locations of the probe 102 and the auxiliary
probe 202 to the ultrasonic diagnosis device 100.

[0058] The ultrasonic diagnosis device 100 may display
second location information corrected from first location
information on at least one of the main body 190 and the
probe 102. For example, the probe 102 may display a location
correction display by using a light emitting diode (LED). The
ultrasonic diagnosis device 100 may generate and display the
location correction display based on a difference between the
first location information and the corrected second location
information. The ultrasonic diagnosis device 100 may display
a moving direction, a moving distance, a scanning direction,
a scanning range, a rotation direction, and a rotation angle of
the probe 102.

[0059] Therefore, the user of the ultrasonic diagnosis
device 100 according to an embodiment may manipulate the
location of the probe 102 according to the location of the
auxiliary probe 202 changed by the experienced user and
acquire a high quality image. Thus, the ultrasonic diagnosis
device 100 may enable the non-experienced user to easily
receive assistance from the experienced user remotely.
[0060] FIG.2isablock diagram illustrating a configuration
of the ultrasonic diagnosis device 100 according to an
embodiment.

[0061] Referring to FIG. 2, the ultrasonic diagnosis device
100 may include a probe 2, an ultrasonic transceiver 10, an
image processing unit 20, a communication unit 30, a
memory 40, an input device 50, a control unit 60, and a
display 70. The above-described elements may be connected
to each other through a bus 80.
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[0062] The ultrasonic diagnosis device 100 may be imple-
mented as a portable type as well as a card type. Examples of
the portable diagnosis devices may include picture archiving
and communication system (PACS) viewers, smartphones,
laptop computers, personal digital assistants (PDAs), tablet
personal computers (PCs), etc., but are not limited thereto.
[0063] The probe 2 may irradiate an ultrasonic signal onto
atarget object 1 according to a driving signal applied from the
ultrasonic transceiver 10, and receive an echo signal reflected
from the target object 1. The probe 2 includes a plurality of
transducers, which vibrate according to the applied driving
signal to generate an ultrasonic wave that is sound energy. The
probe 2 may be connected to a body of the ultrasonic diag-
nosis device 100 in a wired or wireless manner. The ultrasonic
diagnosis device 100 may include a plurality of the probes 2
depending on an implementation type.

[0064] A transmission unit 11 supplies the driving signal to
the probe 2, and includes a pulse generator 17, a transmission
delayer 18, and a pulser 19. The pulse generator 17 generates
apulse used to generate a transmission ultrasonic wave based
on a pulse repetition frequency (PRF). The transmission
delayer 18 applies a delay time, used to determine a transmis-
sion directionality, to the pulse. A plurality of the pulses with
the delay directionality applied thereto correspond to a plu-
rality of piezoelectric vibrators included in the probe 2,
respectively. The pulser 19 applies the driving signal (or a
driving pulse) to the probe 2 at a timing corresponding to each
of the pulses with the delay time applied thereto.

[0065] A reception unit 12 processes the echo signal
received from the probe 2 to generate ultrasonic data, and
includes an amplifier 13, an analog-to-digital converter
(ADC) 14, a reception delayer 15, and an adder 16. The
amplifier 13 amplifies the echo signal for each channel. The
ADC 14 converts the amplified echo signal from analog to
digital. The reception delayer 15 applies a delay time, used to
determine a reception directionality, to the digital-converted
echo signal. The adder 16 adds a plurality of the echo signals
processed by the reception delayer 15 to generate the ultra-
sonic data. Meanwhile, the reception unit 12 may not include
the amplifier 13 depending on an implementation type. In
other words, if sensitivity of the probe 2 or the capability to
process bit by the ADC 14 is enhanced, the amplifier 13 may
be omitted.

[0066] The image processing unit 20 performs a scan con-
version on the ultrasonic data generated by the ultrasonic
transceiver 10 to generate an ultrasonic image. In the mean-
time, the ultrasonic image may include a Doppler image as a
moving target object in addition to a grayscale ultrasonic
image generated by scanning the target object according to
the A mode, the B mode, and a motion (M) mode. The Dop-
pler image may include a blood Doppler image (also called a
color Doppler image) indicating a flow of blood, a tissue
Doppler image indicating a motion of a tissue, and a spectral
Doppler image that displays a moving speed of the target
object as a waveform.

[0067] A B mode processing unit 22 extracts a B mode
component from the ultrasonic data to process the B mode
component. An image generation unit 24 may generate an
ultrasonic image that displays a signal intensity as a bright-
ness, on the basis of the B mode component extracted by the
B mode processing unit 22.

[0068] Similarly, a Doppler processing unit 23 may extract
a Doppler component from the ultrasonic data. The image
generation unit 24 may generate a Doppler image that dis-
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plays a motion of a target object as a color or a waveform, on
the basis of the extracted Doppler component.

[0069] The image generation unit 24 may perform a vol-
ume rendering operation on volume data to generate a 3D
ultrasonic image, and may also generate an elastic image that
displays a degree of modification (based on a pressure) of the
target object 1 as an image. Furthermore, the image genera-
tion unit 24 may express various pieces of additional infor-
mation on the ultrasonic image as texts and graphics. The
generated ultrasonic image may be stored in the memory 40.
[0070] A location confirming unit 25 may confirm a loca-
tion of the probe 2 in an image of the target object 1. For
example, the location confirming unit 25 may confirm a rela-
tive location of the probe 2 with respect to the target object 1
ata3D spatial coordinate. For example, the location confirm-
ing unit 5 may confirm the relative location of the probe 2 with
respect to the target object 1 by using a method that will be
described with reference to FIGS. 5 through 7 later.

[0071] The communication unit 30 is connected to a net-
work 3 in a wired or wireless manner to communicate with an
external device or server. The communication unit 30 may
exchange data with a hospital server or a medical apparatus of
a hospital which is connected thereto through a PACS. Also,
the communication unit 30 may perform data communication
according to the digital imaging and communications in
medicine (DICOM) standard.

[0072] The communication unit 30 may transmit and
receive data, such as an ultrasonic image, ultrasonic data,
Doppler data, etc. of the target object 1, associated with a
diagnosis of the target object 1 over the network 3, and may
also transmit and receive a medical image captured by a
medical apparatus such as a computed tomography (CT)
apparatus, a magnetic resonance imaging (MRI) apparatus, or
an X-ray apparatus. Furthermore, the communication unit 30
may receive information on a diagnosis history or treatment
schedule of a patient from a server, and use a diagnosis of the
target object 1. In addition, the communication unit 30 may
perform data communication with a portable terminal of a
doctor or a patient, inaddition to a server or medical apparatus
of a hospital.

[0073] Thecommunication unit 30 may be connected to the
network 3 in a wired or wireless manner, and may exchange
data with a server 35, a medical apparatus 34, or a portable
terminal 36. The communication unit 30 may include one or
more elements that enable communication with an external
device, and may, for example, include a short-distance com-
munication module 31, a wired communication module 32,
and a mobile communication module 33.

[0074] The communication unit 30 may transmit and
receive data so as to exchange information through at least
one of voice calls and conference calls between users. For
example, the communication unit 30 may transmit and
receive data to enable a first user to receive expert knowledge
regarding a diagnosis method from a second user during voice
calls between users. For example, the communication unit 30
may inform users of a diagnosis status through a video screen
in real time and transmit and receive data to enable the first
user to receive the expert knowledge regarding the diagnosis
method from the second user during conference calls between
users.

[0075] The short-distance communication module 31
denotes a module for short-distance communication within a
certain distance. In short-distance communication technol-
ogy according to an embodiment, there may be wireless
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LAN, Wi-Fi, Bluetooth, Zigbee, Wi-Fi direct (WFD), ultra
wideband (UWB), infrared data association (IrDA), Blue-
tooth low energy (BLE), and near field communication
(NFC), but the short-distance communication technology is
not limited thereto.

[0076] The wired communication module 32 denotes a
module for communication using an electrical signal or an
optical signal. Wired communication technology according
to an embodiment may include a pair cable, a coaxial cable,
an optical fiber cable, an Ethernet cable.

[0077] The mobile communication module 33 transmits
and receives aradio frequency (RF) signal to and from at least
one of a base station, an external terminal, and a server over a
mobile communication network. In this regard, the RF signal
may include various types of data based on transmission and
reception of a voice call signal, a video call signal, or a
letter/multimedia message.

[0078] Thememory 40 stores various pieces of information
processed by the ultrasonic diagnosis apparatus 100. For
example, the memory 40 may store medical data, such as
input/output ultrasonic data and ultrasonic images, associated
with a diagnosis of a target object, and may also store an
algorithm or a program which is executed in the ultrasonic
diagnosis apparatus 100.

[0079] The memory 40 may be configured with various
kinds of storage mediums such as a flash memory, a hard disk,
an EEPROM, etc. Also, the ultrasonic diagnosis apparatus
100 may operate web storage or a cloud server which per-
forms a storage function of the memory 40 on a web.

[0080] Theinputdevice50 isused to input data by a user for
controlling an operation of the ultrasonic diagnosis apparatus
100. The input device 50 may include hardware elements
such as a keypad, a mouse, a touch pad, a trackball, a jog
switch, but is not limited thereto. As another example, the
input device 50 may further include various sensors such as an
electrocardiogram (ECG) measurement module, a breath
measurement sensor, a voice recognition sensor, a gesture
recognition sensor, a fingerprint recognition sensor, an iris
recognition sensor, a depth sensor, a distance sensor, etc.

[0081] The control unit 60 controls an overall operation of
the ultrasonic diagnosis apparatus 100. That is, the control
unit 60 may control operations between the probe 2, the
ultrasonic transceiver 10, the image processing unit 20, the
communication unit 30, the memory 40, the input device 50,
the control unit 60, and the display 70.

[0082] The display 70 may display and output the gener-
ated ultrasonic image. The display 70 may display and output
various types of information processed by the ultrasonic diag-
nosis apparatus 100 as well as the ultrasonic image through a
graphic user interface (GUI). Meanwhile, the ultrasonic diag-
nosis apparatus 100 may include two or more displays 70
depending on an implementation type. The display 70 may
display a location correction display of the probe 2 based on
second location information.

[0083] Thedisplay 70 may display the location of the probe
2 as well as the ultrasonic image of the target object 1. The
display 70 may display the ultrasonic image of the target
object 1 along with locations of the probe 102 and the auxil-
iary probe 202 of FIG. 1. The display 70 may be included in
the probe 102 and the auxiliary probe 202. The user may
easily operate the probe 102 and the auxiliary probe 202
through the display 70. The display 70 will be described in
more detail with reference to FIGS. 8, 9, and 11 later.
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[0084] Some or all ofthe probe 2, the ultrasonic transceiver
10, the image processing unit 20, the communication unit 30,
the memory 40, the input device 50, and the control unit 60
may operate via a software module, but are not limited
thereto. Some of the above-described elements may operate
via a hardware module. Also, at least some of the ultrasonic
transceiver 10, the image processing unit 20, and the commu-
nication unit 30 may be included in the control unit 60, but are
not limited in terms of implementation.

[0085] FIG. 3 is a block diagram illustrating the ultrasonic
diagnosis apparatus 100 according to another embodiment.
[0086] Referring to FIG. 3, the ultrasonic diagnosis appa-
ratus 100 may include the probe 102, a location confirming
unit 125, an image generation unit 124, acommunication unit
130, and a display 170. The probe 102, the location confirm-
ing unit 125, the image generation unit 124, the communica-
tionunit 130, and the display 170 of FIG. 3 may be configured
in the same manner as the probe 102, the location confirming
unit 25, the image generation unit 24, the communication unit
30, and the display 70 of FIG. 2, respectively.

[0087] The probe 102 may irradiate an ultrasonic signal
onto a target object, and receive an echo signal reflected from
the target object. The image generation unit 124 may generate
an image of the target object through the received echo signal.
The location confirming unit 125 may confirm a location of
the probe 102 with respect to an image of the target object.
The location of the probe 102 may be confirmed in various
ways as will be described with reference to FIGS. 5 through
7 later.

[0088] The image generation unit 124 may generate image
data of the target object diagnosed by a user. The image
generation unit 124 may receive the echo signal from the
probe 102, process the echo signal, and generate the image
data. The image generation unit 124 may transfer a generated
image to the location confirming unit 125 and the display 170.
For example, the image generation unit 124 may generate a
3D ultrasonic image and transfer the generated 3D ultrasonic
imageto the location confirming unit 125 and the display 170.
[0089] Thelocation confirming unit 125 may confirm loca-
tion information of the probe with respect to the target object.
For example, the location confirming unit 125 may receive a
3D ultrasonic image of the target object and confirm a relative
location of the probe in the 3D ultrasonic image of the target
object.

[0090] A method of confirming the location of the probe
will be described by way of example with reference to FIGS.
5 through 7. The location of the probe may be confirmed by
using other various methods. The location confirming unit
125 may transfer the confirmed location of the probe to the
display 170.

[0091] Thecommunication unit 130 may receive the image
data of the target object and the location information of the
probe from the image generation unit 124 and the location
confirming unit 125, respectively. The communication unit
130 may transmit the received image data of the target object
and location information of the probe to the outside over a
network. For example, the communication unit 130 may
transmit the image data and the location information to the
auxiliary diagnosis device 200 of FIG. 1 over the network.
The communication unit 130 may receive a location of the
probe corrected by a user of the auxiliary diagnosis device
200 of FIG. 1. The communication unit 130 may receive
location information of an auxiliary probe with respect to an
auxiliary target object corrected by the user of the auxiliary
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diagnosis device 200 of FIG. 1. The communication unit 130
may transmit the location information of the auxiliary probe
with respect to the auxiliary target object to the display 170.

[0092] The display 170 may receive an image of the target
objectand the location of the probe from the image generation
unit 124 and the location confirming unit 125, respectively.
The display 170 may display the location of the probe 102
with respect to the target object. The display 170 may receive
and display the corrected location of the probe from the
communication unit 130. The display 170 may receive and
display a location of the probe corrected by an outside expe-
rienced user over the communication unit 130. The display
170 may display the location information of the auxiliary
probe with respect to the auxiliary target object corrected by
the user of the auxiliary diagnosis device 200 of FIG. 1.

[0093] An operation of the ultrasonic diagnosis device 100
will be described with reference to FIG. 4 below.

[0094] FIG. 4 is a flowchart for explaining an operation of
the ultrasonic diagnosis device 100, according to an embodi-
ment.

[0095] Referring to FIG. 4, the ultrasonic diagnosis device
100 may generate image data of a target object diagnosed by
a user (operation S110). The user of the ultrasonic diagnosis
device 100 may be a non-experienced user compared to a user
ofthe auxiliary diagnosis device 200 of FIG. 1. The ultrasonic
diagnosis device 100 may receive an echo signal from the
probe 102, process the echo signal, and generate image data.

[0096] The ultrasonic diagnosis device 100 may acquire
location information of a probe used by the non-experienced
user (operation S130). A method in which the ultrasonic
diagnosis device 100 acquires the location information of the
probe will be described with reference to FIGS. 5 through 7
below. The ultrasonic diagnosis device 100 may transmit the
image data and first location information of the probe to an
auxiliary diagnosis device of an experienced user (operation
S150). The image data and the first location information of the
probe may be transmitted to the auxiliary diagnosis device of
the experienced user over a network and may be corrected by
the experienced user.

[0097] The ultrasonic diagnosis device 100 may receive
second location information from the auxiliary diagnosis
device of the experienced user (operation S170). The second
location information may be corrected from the first location
information by the experienced user. The ultrasonic diagnosis
device 100 may display a location correction display of the
probe based on the second location information (operation
S190).

[0098] Forexample, the location correction display may be
determined according to a difference between the first loca-
tion information of the probe and the second location infor-
mation of the auxiliary probe. The location correction display
may include at least one selected from the group consisting of
a direction of the probe that is to move at a first location, a
distance that the probe is to move, a direction in which the
probe is to rotate, an angle that the probe is to rotate, a
direction in which the probe is to scan, and a range within
which the probe is to scan.

[0099] Therefore, the ultrasonic diagnosis device 100
according to an embodiment is configured to enable a user to
easily operate with the assistance of an outside experienced
user, and thus the ultrasonic diagnosis device 100 according
to an embodiment may enable the user with less experience to
obtain a high quality ultrasonic image.
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[0100] FIG. 5 is a diagram for explaining a process of
confirming location information of the probe 102, according
to an embodiment.

[0101] The ultrasonic diagnosis device 100 may capture an
examinee 605 and detect feature points 610 of the examinee
605. In the present embodiment, the ultrasonic diagnosis
device 100 detects two locations of both shoulders of the
examinee 605 and two locations of both pelvises thereof as
the feature points 610. However, the locations are merely
examples and are not limited to the description provided
above.

[0102] Theultrasonic diagnosis device 100 acquires a bone
structure 620 of the examinee 605 by connecting the feature
points 610. In the present embodiment, the ultrasonic diag-
nosis device 100 may recognize a square obtained by con-
necting the feature points 610 as the bone structure 620 of the
examinee 605.

[0103] Thereafter, the ultrasonic diagnosis device 100
splits the skeletal bone structure 620 into a plurality of seg-
ments. In the present embodiment, the ultrasonic diagnosis
device 100 splits the bone structure 620 into rectangular
segments in a 6x6 alignment, but the splitting is not limited
thereto. The ultrasonic diagnosis device 100 may split the
bone structure 620 into less or more segments or in a continu-
ous alignment of triangular and inverted triangular segments
rather than the rectangular segments.

[0104] Meanwhile, the ultrasonic diagnosis device 100
may select one of the plurality of segments as location infor-
mation of the probe 102 by using the detected location of the
probe 102. In the present embodiment, the ultrasonic diagno-
sis device 100 may match the location information of the
probe 102 with respect to a segment 625. Accordingly, the
ultrasonic diagnosis device 100 may reduce an error of the
location information of the probe 102 and may measure an
accurate location of the probe 102 with respect to an exam-
inee.

[0105] FIGS. 6A and 6B are diagrams for explaining a
process of acquiring location information of the probe 102,
according to an embodiment.

[0106] As described above, as another embodiment in
which the ultrasonic diagnosis device 100 acquires location
information of the probe 102, a 3D modeling process or an
image comparison process may be used.

[0107] Referring to FIG. 6A, the ultrasonic diagnosis
device 100 captures a hand of a user 710 holding the probe
102 and an examinee 705. Thereafter, the ultrasonic diagnosis
device 100 applies a 3D labeling algorithm to a captured
image. As a result, the ultrasonic diagnosis device 100 may
separately recognize the examinee 705, the user 710, and the
probe 102. Thereafter, the ultrasonic diagnosis device 100
may track the recognized probe 102 and change and deter-
mine a diagnosis part according to a path along which the
probe 102 moves.

[0108] Referring to FIG. 6B, the ultrasonic diagnosis
device 100 may generate a first image 720 obtained by cap-
turing an image of an examinee 715 before the user diagnoses
the examinee 815 by using the probe 102. Thereafter, the
ultrasonic diagnosis device 100 may generate a second image
730 obtained by capturing an image of the probe 102 and the
examinee 715 together and compare the first image 720 and
the second image 730. Through the above-described image
comparison process, the ultrasonic diagnosis device 100 may
separately recognize the probe 102.
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[0109] FIGS. 7A through 7C are diagrams for explaining a
process of acquiring location information of the probe 102,
according to another embodiment.

[0110] Referring to FIG. 7A, an example of acquiring the
location information of the probe 102 by using an infrared
LED 810 is illustrated. An infrared capturing unit 810 of the
ultrasonic diagnosis device 100 receives an infrared signal
811 transmitted from the infrared LED 810 that is attached
onto the probe 102. Thereafter, the ultrasonic diagnosis
device 100 may analyze the received infrared signal 811 and
acquire the location information of the probe 102. For
example, the ultrasonic diagnosis device 100 may acquire
spatial coordinates of three center locations of the infrared
LED 810 as the location information of the probe 102.
[0111] Meanwhile, the ultrasonic diagnosis device 100
may acquire information regarding a movement of the probe
102 such as a moving direction, a scan direction, and a rota-
tion direction of the probe 102, in addition to the location
information of the probe 102. That is, the ultrasonic diagnosis
device 100 may detect a location to which the probe 102 is
moved and a direction in which the probe 102 rotates accord-
ing to changes of the three center locations of the infrared
LED 810 attached onto the probe 102.

[0112] In the present embodiment, the user moves the
probe 102 in a direction of an arrow 815 and scans an exam-
inee. Accordingly, the ultrasonic diagnosis device 100 detects
the changes of the three center locations of the infrared LED
810, thereby measuring the moving direction and the scan
direction of the probe 102.

[0113] Referring to FIG. 7B, an example of acquiring the
location information of the probe 102 by using a reflection
sheet 820 is illustrated. The infrared capturing unit 810 of the
ultrasonic diagnosis device 100 sends an infrared signal 821
and receives a reflection signal 822 reflected from the reflec-
tion sheet 820 attached onto the probe 102. Thereafter, the
ultrasonic diagnosis device 100 analyzes the reflection signal
822, thereby acquiring the location information of the probe
102.

[0114] Meanwhile, as described with reference to FIG. 7A
above, the ultrasonic diagnosis device 100 may acquire infor-
mation regarding a movement ofthe probe 102 along with the
location information of the probe 102. In the present embodi-
ment, a pattern used to generate the reflection signal 822 may
be previously formed on the reflection sheet 820. Accord-
ingly, the ultrasonic diagnosis device 100 may detecta move-
ment and a rotation of the pattern formed on the reflection
sheet 820 and may measure the movement of the probe 102.
In the present embodiment, the ultrasonic diagnosis device
100 detects the rotation of the reflection sheet 820, thereby
measuring the movement of the probe 102 that rotates in a
direction of an arrow 825.

[0115] FIGS. 8 and 9 are diagrams illustrating location
information of a probe 102 being displayed in an image of a
target object on the display 170 of the ultrasonic diagnosis
device 100, according to embodiments.

[0116] Referring to FIG. 8, the display 170 of the ultrasonic
diagnosis device 100 may display location information of the
auxiliary probe 202 (of F1G. 1) of an experienced user. Refer-
ring to FIG. 9, the display 170 of the ultrasonic diagnosis
device 100 may display location information of the probe 102
(of FIG. 1) of a non-experienced user and the location infor-
mation of the auxiliary probe 202 (of FIG. 1) of the experi-
enced user. The location information of the auxiliary probe
202 may display only a relative location with respect to the
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location information of the probe 102 (of FIG. 1). For
example, the location information of the auxiliary probe 202
may include at least one selected from the group consisting of
amoving direction that is to be corrected, a moving distance,
a scan direction, a scan range, a rotation direction, and a
rotation angle, with respect to the location information of the
probe 102 (of FIG. 1).

[0117] FIG. 10 is a block diagram illustrating an ultrasonic
diagnosis device 300 according to another embodiment.
[0118] Referringto FIG. 10, the ultrasonic diagnosis device
300 may include a probe 302, a location confirming unit 325,
an image generation unit 324, a communication unit 330, and
a first display 370. The probe 302, the location confirming
unit 325, the image generation unit 324, the communication
unit 330, and the first display 370 of the present embodiment
may be configured in the same manner as the probe 102, the
location confirming unit 125, the image generation unit 124,
the communication unit 130, and the display 170 of FIG. 3.
Redundant descriptions will not be repeated below.

[0119] The probe 302 of the ultrasonic diagnosis device
300 according to another embodiment may include a second
display 307. For example, the probe 302 may include the
second display 307 as shown in FIG. 11. For example, the
second display 307 may display a moving direction that is to
be corrected, with respect to location information of the probe
102 (of FIG. 1) by using a LED.

[0120] For example, the second display 307 may include a
flat panel display device including a liquid crystal display
(LCD) or the LED, or a flat panel display device including a
touch screen device. Thus, the ultrasonic diagnosis device
300 may enable a user to more easily acquire an ultrasonic
image.

[0121] FIG. 12 is a block diagram illustrating an ultrasonic
diagnosis device 500 according to another embodiment.
[0122] Referringto FIG. 12, the ultrasonic diagnosis device
500 may include a probe 502, a location confirming unit 525,
an image generation unit 524, a communication unit 530, and
a first display 570. The probe 502, the location confirming
unit 525, the image generation unit 524, the communication
unit 530, and the first display 570 of the present embodiment
may be configured in the same manner as the probe 102, the
location confirming unit 125, the image generation unit 124,
the communication unit 130, and the display 170 of FIG. 3.
Redundant descriptions will not be repeated below.

[0123] Theultrasonic diagnosis device 500 according to an
embodiment may be connected to an auxiliary diagnosis
device 400 over a network. The network may include various
wired and wireless communication environments. The auxil-
iary diagnosis device 400 may include a third display 470 and
a second location confirming unit 430.

[0124] The third display 470 may display image data gen-
erated by the image generation unit 524 and location infor-
mation of the probe 502. The third display 470 may display
location information of the auxiliary target object 201 of an
auxiliary probe along with the image data generated by the
image generation unit 524 and the location information of the
probe 502. The third display 470 may display the same image
as that displayed on the first display 570.

[0125] The second location confirming unit 430 may con-
firm a location of the auxiliary probe 402, generate location
information of an auxiliary probe 402, and transfer the loca-
tion information of the auxiliary probe 402 to the third display
470 and a network. The second location confirming unit 430
may generate location information of an auxiliary probe 502
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by using the same method of confirming the location of the
probe as described with reference to FIGS. 5 through 7 above.
[0126] Operations of the ultrasonic diagnosis device 500
and the auxiliary diagnosis device 400 will now be described
with reference to FIG. 13 below.

[0127] FIG. 13 is a flowchart for explaining operations of
the ultrasonic diagnosis device 500 and the auxiliary diagno-
sis device 400, according to an embodiment.

[0128] Theultrasonic diagnosis device 500 synchronizes a
location of the probe 502 and a location of the auxiliary probe
402 (operation S210). A method in which the ultrasonic diag-
nosis device 500 synchronizes the location of the probe 502
and the location of the auxiliary probe 402 will be described
with reference to FIGS. 14 and 15 later.

[0129] The ultrasonic diagnosis device 500 generates
image data of a target object diagnosed by a non-experienced
user (operation S220). The ultrasonic diagnosis device 500
confirms a first location of the probe 502 with respect to the
target object and generates first location information (opera-
tion S230). The ultrasonic diagnosis device 500 transfers the
image data of the target object and the first location of the
probe 502 to the auxiliary diagnosis device 400. The auxiliary
diagnosis device 400 may display the received image data of
the target object and location of the probe 502 (operation
S240). The auxiliary diagnosis device 400 may confirm sec-
ond location information of the auxiliary probe 402 (opera-
tion S250). The auxiliary diagnosis device 400 may transfer
the second location information of the auxiliary probe 402 to
the ultrasonic diagnosis device 500. The ultrasonic diagnosis
device 500 may display a location correction display of the
probe 502 based on the second location information (opera-
tion S260). The ultrasonic diagnosis device 500 may confirm
whether the location of the probe 502 has been changed in
accordance with a second location of the auxiliary probe 402
(operation S270). Operations S220 through S270 may be
repeatedly performed until the location of the probe 502 with
respect to the target object is identical to that of the auxiliary
probe 402 with respect to an auxiliary target object.

[0130] FIGS. 14A and 15C are diagrams for explaining a
process of synchronizing a location of a probe and a location
of an auxiliary probe, according to an embodiment.

[0131] Referring to FIGS. 14A through 14C, an ultrasonic
diagnosis device may confirm a measurement location of a
patient by using a camera. The ultrasonic diagnosis device
may confirm the measurement location of the patient through
an image captured by the camera and generate a more detailed
image withrespect to the measurement location of the patient.
[0132] For example, the ultrasonic diagnosis device may
confirm the measurement location of the patient as shown in
FIGS. 14A through 14C. The camera included in the ultra-
sonic diagnosis device may automatically focus the location
ofthe probe, may zoom in on the measurement location of the
patient in more detail with respect to the location of the probe,
and may generate an image.

[0133] Theimage generated by the camera of the ultrasonic
diagnosis device may be transmitted to an auxiliary diagnosis
device over a network as illustrated in FIG. 12. A user of the
auxiliary diagnosis device may set an initial location of the
auxiliary probe through the image received over the network.
[0134] Referring to FIGS. 15A through 15C, the ultrasonic
diagnosis device may confirm the measurement location of
the patient without the camera. The ultrasonic diagnosis
device may confirm the measurement location of the patient
through a conceptualized image or a body marker. The ultra-
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sonic diagnosis device may confirm the measurement loca-
tion of the patient through the conceptualized image or the
body marker and may zoom in on the measurement location
of the patient in more detail.

[0135] For example, the ultrasonic diagnosis device may
confirm the measurement location of the patient through the
conceptualized image or the body marker, may zoom inon the
measurement location of the patient in more detail, and may
generate an image as shown in FIGS. 15A through 15C. The
image generated by the ultrasonic diagnosis device may be
transmitted to the auxiliary diagnosis device over the network
as illustrated in FIG. 12. A user of the auxiliary diagnosis
device may set an initial location of the auxiliary probe
through the image received over the network.

[0136] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

1. An ultrasonic diagnosis device comprising:

an image generation unit configured to generate image data
of a target object diagnosed by a first user;

alocation confirming unit configured to confirm first loca-
tion information of a probe with respect to the target
object;

a communication unit configured to transmit the image
data and the first location information and to receive
second location information of an auxiliary probe with
respect to an auxiliary target object; and

a display configured to display a location correction dis-
play of the probe based on the second location informa-
tion.

2. The ultrasonic diagnosis device of claim 1, wherein the
second location information is determined according to a
movement of the auxiliary probe adjusted by a second user.

3. The ultrasonic diagnosis device of claim 2, wherein the
auxiliary probe comprises a three-dimensional (3D) sensor
that tracks a movement of the auxiliary probe.

4. The ultrasonic diagnosis device of claim 1, wherein the
display is included in at least one of the probe and a body of
the ultrasonic diagnosis device.

5. The ultrasonic diagnosis device of claim 1, wherein the
image data of the target object is 3D image data.

6. The ultrasonic diagnosis device of claim 5, wherein the
first location information of the probe is a location of the
target object with respect to a 3D image.

7. The ultrasonic diagnosis device of claim 1, further com-
prising: a camera for enabling the first user to capture an
image used to diagnose the target object in real time.

8. The ultrasonic diagnosis device of claim 7, wherein the
communication unit transmits the image to be used for diag-
nosis by the first user.
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9. The ultrasonic diagnosis device of claim 7, wherein the
camera zooms in on the image to be used for diagnosis by the
first user with respect to a location of the probe.

10. The ultrasonic diagnosis device of claim 1, wherein the
communication unit transmits the first location information
of the probe in an image of the target object in real time.

11. The ultrasonic diagnosis device of claim 1, wherein the
display displays the first location information of the probe
and the second location information of the auxiliary probe.

12. The ultrasonic diagnosis device of claim 1, wherein the
location correction display of the probe displays a location of
the probe that needs to be corrected as at least one selected
from the group consisting of a moving direction, a moving
distance, a scan direction, a scan range, a rotation direction,
and a rotation angle.

13. The ultrasonic diagnosis device of claim 1, wherein the
communication unit transmits and receives data to enable
users to exchange information through at least one of a voice
call and a conference call.

14. An ultrasonic diagnosis method comprising:

generating image data of a target object;

confirming first location information of a probe with

respect to the target object;

transmitting the image data and the first location informa-

tion;

receiving second location information of an auxiliary

probe with respect to an auxiliary target object; and
displaying a location correction display of the probe based
on the second location information.

15. The ultrasonic diagnosis method of claim 14, wherein
the second location information is determined according to a
movement of the auxiliary probe adjusted by a second user.

16. The ultrasonic diagnosis method of claim 14, wherein
the image data of the target object is 3D image data.

17. The ultrasonic diagnosis method of claim 16, wherein
the first location information of the probe is a location of the
target object with respect to a 3D image.

18. The ultrasonic diagnosis method of claim 14, further
comprising:

displaying the first location information of the probe and

the second location information of the auxiliary probe.

19. The ultrasonic diagnosis method of claim 14, wherein
the displaying of the location correction display of the probe
comprises displaying a location of the probe that needs to be
corrected as at least one selected from the group consisting of
a moving direction, a moving distance, a scan direction, a
scan range, a rotation direction, and a rotation angle.

20. A computer readable recording medium having
recorded thereon a program for executing the ultrasonic diag-
nosis method of claim 14.
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