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(57) Provided are an ultrasound imaging apparatus
and a method of controlling the same. The ultrasound
imaging apparatus includes: a probe including a trans-
ducer array; an ultrasound signal receiver including a first
time gain compensation (TGC) channel and a second
TGC channel that each perform TGC on an ultrasound
signal received from the probe; a communicator config-
ured to communicate with a first client apparatus; and

one or more processors configured to change a second
TGC parameter of the second TGC channel, based on
a control signal received from the first client apparatus,
generate a second ultrasound image based on a second
ultrasound signal produced via the second TGC channel,
and transmit the second ultrasound image to the first cli-
ent apparatus via the communicator.
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Description

BACKGROUND

1. Field

[0001] The disclosure relates to ultrasound imaging
apparatuses, methods of controlling the same, and a
computer program product.

2. Description of Related Art

[0002] Ultrasound diagnosis apparatuses transmit ul-
trasound signals generated by transducers of a probe to
an object and receive information of signals reflected
from the object, thereby obtaining at least one image of
an internal part (e.g., soft tissues or blood flow) of the
object.

SUMMARY

[0003] Provided are methods and apparatuses that al-
low a client apparatus to control a time gain compensa-
tion (TGC) parameter of an ultrasound imaging appara-
tus.
[0004] Provided are methods and apparatuses that al-
low a client apparatus to adjust an analog TGC parameter
and separately generate and provide an image to an ul-
trasound imaging apparatus and an image to the client
apparatus.
[0005] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented embodiments.
[0006] In accordance with an aspect of the disclosure,
an ultrasound imaging apparatus includes: a probe in-
cluding a transducer array; an ultrasound signal receiver
including a first TGC channel and a second TGC channel
that each perform TGC on an ultrasound signal received
from the probe; a communicator configured to commu-
nicate with a first client apparatus; and one or more proc-
essors configured to change a second TGC parameter
of the second TGC channel, based on a control signal
received from the first client apparatus, generate a sec-
ond ultrasound image based on a second ultrasound sig-
nal produced via the second TGC channel, and transmit
the second ultrasound image to the first client apparatus
via the communicator.
[0007] The one or more processors may be further con-
figured to generate a first ultrasound image based on a
first ultrasound signal produced via the first TGC channel
and display the first ultrasound image on a display.
[0008] The first TGC channel may include a first TGC
compensator configured to compensate for an echo sig-
nal received from the probe by applying a first TGC set
that is a set of gain values at reception depths,
[0009] The second TGC channel may include a second
TGC compensator configured to compensate for an echo

signal received from the probe by applying a second TGC
set that is a set of gain values at reception depths. The
first TGC set may be determined based on a control sig-
nal received from the ultrasound imaging apparatus, and
the second TGC set may be determined based on a con-
trol signal received from the first client apparatus.
[0010] The one or more processors may be further con-
figured to generate a live streaming signal from the sec-
ond ultrasound image and transmit the live streaming
signal to the first client apparatus via the communicator.
[0011] The ultrasound signal receiver may further in-
clude a third TGC channel, and the one or more proces-
sors may be further configured to change a TGC param-
eter of the third TGC channel, based on a control signal
received from a second client apparatus, generate a third
ultrasound image based on a third ultrasound signal pro-
duced via the third TGC channel, and transmit the third
ultrasound image to the second client apparatus via the
communicator.
[0012] The first client apparatus may be configured to
receive a selection signal for selecting one of analog TGC
and digital TGC, and the one or more processors may
be further configured to change, based on reception of
the selection signal for selecting the analog TGC by the
first client apparatus, the second TGC parameter of the
second TGC channel, based on the control signal from
the first client apparatus.
[0013] The one or more processors may be further con-
figured to perform, based on reception of the selection
signal for selecting the digital TGC by the first client ap-
paratus, the digital TGC on the second ultrasound image
based on a TGC parameter included in the control signal
from the first client apparatus and transmit the second
ultrasound image that has undergone the digital TGC to
the first client apparatus via the communicator.
[0014] The one or more processors may be further con-
figured to provide via a display at least one or a combi-
nation of information about a first TGC parameter of the
first TGC channel, information about the second TGC
parameter of the second TGC channel, and information
about which TGC parameter is used to generate a dis-
played ultrasound image.
[0015] The one or more processors may be further con-
figured to change a first TGC parameter based on the
second TGC parameter in response to one of a control
signal received from the ultrasound imaging apparatus
and the control signal received from the first client appa-
ratus.
[0016] The ultrasound imaging apparatus may further
include a storage storing information about the second
TGC parameter according to a user of the first client ap-
paratus, and the one or more processors may be further
configured to set, based on information about the user
of the first client apparatus, the second TGC parameter
of the second TGC channel to be the second TGC pa-
rameter according to the user of the first client apparatus.
[0017] In accordance with another aspect of the dis-
closure, a method of controlling an ultrasound imaging
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apparatus including a first TGC channel and a second
TGC channel that each perform TGC on an ultrasound
signal received via a probe includes: changing a second
TGC parameter of the second TGC channel, based on
a control signal received from the first client apparatus;
generating a second ultrasound image based on a sec-
ond ultrasound signal produced via the second TGC
channel; and transmitting the second ultrasound image
to the first client apparatus.
[0018] In accordance with another aspect of the dis-
closure, a computer program product includes a non-
transitory computer-readable recording medium having
stored therein a computer program code for performing
a method of controlling an ultrasound imaging apparatus.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other aspects, features, and ad-
vantages of certain embodiments of the present disclo-
sure will be more apparent from the following description
taken in conjunction with the accompanying drawings, in
which:

FIG. 1 is a block diagram of a configuration of an
ultrasound diagnosis apparatus according to an em-
bodiment;
FIGS. 2A through 2C respectively illustrate ultra-
sound diagnosis apparatuses according to embodi-
ments;
FIG. 3 illustrates an ultrasound imaging apparatus
and a client apparatus according to an embodiment;
FIG. 4 illustrates a structure of an ultrasound imaging
apparatus and a first client apparatus, according to
an embodiment;
FIG. 5 illustrates a structure of an ultrasound signal
receiver according to an embodiment;
FIG. 6 is a flowchart of a method of controlling an
ultrasound imaging apparatus, according to an em-
bodiment;
FIG. 7 illustrates an ultrasound imaging apparatus
and a plurality of client apparatuses according to an
embodiment;
FIG. 8 illustrates a graphical user interface (GUI)
view provided by a client apparatus, according to an
embodiment;
FIG. 9 illustrates a GUI view for time gain compen-
sation (TGC) control of an ultrasound imaging appa-
ratus or a client apparatus, according to an embod-
iment;
FIG. 10 illustrates GUI views for TGC control of an
ultrasound imaging apparatus and a client appara-
tus, according to an embodiment;
FIG. 11 illustrates a GUI view for TGC control of an
ultrasound imaging apparatus or a client apparatus,
according to an embodiment;
FIG. 12 illustrates a GUI view for TGC control of an
ultrasound imaging apparatus or a client apparatus,
according to an embodiment;

FIG. 13 illustrates a GUI view for TGC control of an
ultrasound imaging apparatus or a client apparatus,
according to an embodiment; and
FIG. 14 illustrates a GUI view for TGC control of an
ultrasound imaging apparatus, according to an em-
bodiment.

DETAILED DESCRIPTION

[0020] Embodiments are described in greater detail
below with reference to the accompanying drawings.
[0021] In the following description, the same drawing
reference numerals are used for the same elements even
in different drawings. The matters defined in the descrip-
tion, such as detailed construction and elements, are pro-
vided to assist in a comprehensive understanding of ex-
emplary embodiments. Thus, it is apparent that exem-
plary embodiments can be carried out without those spe-
cifically defined matters. Also, well-known functions or
constructions are not described in detail since they would
obscure embodiments with unnecessary detail.
[0022] Terms such as "part" and "portion" used herein
denote those that may be embodied by software or hard-
ware. According to embodiments, a plurality of parts or
portions may be embodied by a single unit or element,
or a single part or portion may include a plurality of ele-
ments.
[0023] In embodiments, an image may include any
medical image acquired by various medical imaging ap-
paratuses such as a magnetic resonance imaging (MRI)
apparatus, a computed tomography (CT) apparatus, an
ultrasound imaging apparatus, or an X-ray apparatus.
[0024] Also, in the present specification, an "object",
which is a thing to be imaged, may include a human, an
animal, or a part thereof. For example, an object may
include a part of a human, that is, an organ or a tissue,
or a phantom.
[0025] Throughout the specification, an ultrasound im-
age refers to an image of an object processed based on
ultrasound signals transmitted to the object and reflected
therefrom.
[0026] FIG. 1 is a block diagram illustrating a configu-
ration of an ultrasound diagnosis apparatus 100, i.e., a
diagnostic apparatus, according to an embodiment.
[0027] Referring to FIG. 1, the ultrasound diagnosis
apparatus 100 may include a probe 20, an ultrasound
transceiver 110, a controller 120, an image processor
130, one or more displays 140, a storage 150, e.g., a
memory, a communicator 160, i.e., a communication de-
vice or an interface, and an input interface 170.
[0028] The ultrasound diagnosis apparatus 100 may
be of a cart-type or a portable-type ultrasound diagnosis
apparatus which is portable, moveable, mobile, or hand-
held. Examples of the portable-type ultrasound diagnosis
apparatus may include a smart phone, a laptop compu-
ter, a personal digital assistant (PDA), and a tablet per-
sonal computer (PC), each of which may include a probe
and a software application, but embodiments are not lim-
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ited thereto.
[0029] The probe 20 may include a plurality of trans-
ducers. The plurality of transducers may transmit ultra-
sound signals to an object 10 in response to transmitting
signals received by the probe 20, from a transmitter 113.
The plurality of transducers may receive ultrasound sig-
nals reflected from the object 10 to generate reception
signals. In addition, the probe 20 and the ultrasound di-
agnosis apparatus 100 may be formed in one body (e.g.,
disposed in a single housing), or the probe 20 and the
ultrasound diagnosis apparatus 100 may be formed sep-
arately (e.g., disposed separately in separate housings)
but linked wirelessly or via wires. In addition, the ultra-
sound diagnosis apparatus 100 may include one or more
probes 20 according to embodiments.
[0030] The controller 120 may control the transmitter
113 for the transmitter 113 to generate transmitting sig-
nals to be applied to each of the plurality of transducers
based on a position and a focal point of the plurality of
transducers included in the probe 20.
[0031] The controller 120 may control the receiver 115
to generate ultrasound data by converting reception sig-
nals received from the probe 20 from analogue to digital
signals and summing the reception signals converted into
digital form, based on a position and a focal point of the
plurality of transducers.
[0032] The image processor 130 may generate an ul-
trasound image by using ultrasound data generated from
the receiver 115.
[0033] The display 140 may display a generated ultra-
sound image and various pieces of information proc-
essed by the ultrasound diagnosis apparatus 100. The
ultrasound diagnosis apparatus 100 may include two or
more displays 140 according to the present embodiment.
The display 140 may include a touch screen in combina-
tion with a touch panel.
[0034] The controller 120 may control the operations
of the ultrasound diagnosis apparatus 100 and flow of
signals between the internal elements of the ultrasound
diagnosis apparatus 100. The controller 120 may include
a memory for storing a program or data to perform func-
tions of the ultrasound diagnosis apparatus 100 and a
processor and/or a microprocessor (not shown) for
processing the program or data. For example, the con-
troller 120 may control the operation of the ultrasound
diagnosis apparatus 100 by receiving a control signal
from the input interface 170 or an external apparatus.
[0035] The ultrasound diagnosis apparatus 100 may
include the communicator 160 and may be connected to
external apparatuses, for example, servers, medical ap-
paratuses, and portable devices such as smart phones,
tablet personal computers (PCs), wearable devices, etc.,
via the communicator 160.
[0036] The communicator 160 may include at least one
element capable of communicating with the external ap-
paratuses. For example, the communicator 160 may in-
clude at least one among a short-range communication
module, a wired communication module, and a wireless

communication module.
[0037] The communicator 160 may receive a control
signal and data from an external apparatus and transmit
the received control signal to the controller 120 so that
the controller 120 may control the ultrasound diagnosis
apparatus 100 in response to the received control signal.
[0038] The controller 120 may transmit a control signal
to the external apparatus via the communicator 160 so
that the external apparatus may be controlled in response
to the control signal of the controller 120.
[0039] For example, the external apparatus connected
to the ultrasound diagnosis apparatus 100 may process
the data of the external apparatus in response to the con-
trol signal of the controller 120 received via the commu-
nicator 160.
[0040] A program for controlling the ultrasound diag-
nosis apparatus 100 may be installed in the external ap-
paratus. The program may include command languages
to perform part of operation of the controller 120 or the
entire operation of the controller 120.
[0041] The program may be pre-installed in the exter-
nal apparatus or may be installed by a user of the external
apparatus by downloading the program from a server
that provides applications. The server that provides ap-
plications may include a recording medium where the
program is stored.
[0042] The storage 150 may store various data or pro-
grams for driving and controlling the ultrasound diagnosis
apparatus 100, input and/or output ultrasound data, ul-
trasound images, applications, etc.
[0043] The input interface 170 may receive a user’s
input to control the ultrasound diagnosis apparatus 100
and may include a keyboard, button, keypad, mouse,
trackball, jog switch, knob, a touchpad, a touch screen,
a microphone, a motion input means, a biometrics input
means, etc. For example, the user’s input may include
inputs for manipulating buttons, keypads, mice, track-
balls, jog switches, or knobs, inputs for touching a touch-
pad or a touch screen, a voice input, a motion input, and
a bioinformation input, for example, iris recognition or
fingerprint recognition, but an embodiment is not limited
thereto.
[0044] An example of the ultrasound diagnosis appa-
ratus 100 according to the present embodiment is de-
scribed below with reference to FIGS. 2A, 2B, and 2C.
[0045] FIGS. 2A, 2B, and 2C are diagrams illustrating
ultrasound diagnosis apparatuses according to embod-
iments.
[0046] Referring to FIGS. 2A and 2B, an ultrasound
diagnosis apparatus 100a or 100b may include a main
display 121 and a sub-display 122. At least one among
the main display 121 and the sub-display 122 may include
a touch screen. The main display 121 and the sub-display
122 may display ultrasound images and/or various infor-
mation processed by the ultrasound diagnosis apparatus
100a or 100b. The main display 121 and the sub-display
122 may provide graphical user interfaces (GUI), thereby
receiving user’s inputs of data to control the ultrasound
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diagnosis apparatus 100a or 100b. For example, the
main display 121 may display an ultrasound image and
the sub-display 122 may display a control panel to control
display of the ultrasound image as a GUI. The sub-display
122 may receive an input of data to control the display
of an image through the control panel displayed as a GUI.
The ultrasound diagnosis apparatus 100a or 100b may
control the display of the ultrasound image on the main
display 121 by using the input control data.
[0047] Referring to FIG. 2B, the ultrasound diagnosis
apparatus 100b may include a control panel 165. The
control panel 165 may include buttons, trackballs, jog
switches, or knobs, and may receive data to control the
ultrasound diagnosis apparatus 100b from the user. For
example, the control panel 165 may include a time gain
compensation (TGC) button 171 and a freeze button 172.
The TGC button 171 is to set a TGC value for each depth
of an ultrasound image. Also, when an input of the freeze
button 172 is detected during scanning an ultrasound
image, the ultrasound diagnosis apparatus 100b may
keep displaying a frame image at that time point.
[0048] The buttons, trackballs, jog switches, and knobs
included in the control panel 165 may be provided as a
GUI to the main display 121 or the sub-display 122.
[0049] Referring to FIG. 2C, the ultrasound diagnosis
apparatus 100c may be implemented as a portable ul-
trasound diagnosis apparatus. An example of the porta-
ble ultrasound diagnosis apparatus may include, for ex-
ample, smart phones including probes and applications,
laptop computers, personal digital assistants (PDAs), or
tablet PCs, but an embodiment is not limited thereto.
[0050] The ultrasound diagnosis apparatus 100c may
include the probe 20 and a main body 40. The probe 20
may be connected to one side of the main body 40 by
wire or wirelessly. The main body 40 may include a touch
screen 145. The touch screen 145 may display an ultra-
sound image, various pieces of information processed
by the ultrasound diagnosis apparatus 100c, and a GUI.
[0051] FIG. 3 illustrates an ultrasound imaging appa-
ratus and a client apparatus according to an embodiment.
[0052] Referring to FIG. 3, an ultrasound imaging ap-
paratus 310 transmits ultrasound signals generated by
transducers of a probe to an affected area of a patient
and receives information regarding ultrasound signals re-
flected from the patient to thereby reconstruct an image
of a part or organ of the patient. When an ultrasound
signal is transmitted to an affected area via a probe, the
intensity of the ultrasound signal decreases with depth
in the human body due to characteristics of ultrasound
waves. TGC is used to compensate for the decreased
intensity of the ultrasound signal. TGC is a method that
uses preset values to vary the degree of compensation
according to the time elapsed from the start of transmis-
sion of an ultrasound signal. The ultrasound signal, at-
tenuation of which is compensated by the TGC, may then
be converted into digital data by an analog-to-digital con-
verter (ADC), and an image of an internal body part of a
patient may be obtained based on the digital data.

[0053] The obtained image may be displayed on a dis-
play, be stored in the ultrasound imaging apparatus 310,
or be transmitted to a server or a client apparatus 320.
The client apparatus 320 may be used by a user, such
as a medical doctor, to receive and view an ultrasound
image.
[0054] The ultrasound imaging apparatus 310 has a
live streaming function and may transmit an ultrasound
image over a network 330 to provide the ultrasound im-
age in real-time to the client apparatus 320 at a remote
location. A live streaming technology may be used to
provide various types of multimedia digital information
such as video, audio, etc. to users who use external de-
vices connected to a network such as the Internet. The
users of the external devices may use live streaming
functions to play back files such as video, audio, and the
like in real-time on the Internet without downloading the
files onto a hard disk drive.
[0055] Regarding the ultrasound imaging apparatus
310, a live streaming technology is used to transmit in
real-time an ultrasound image being captured by the ul-
trasound imaging apparatus 310 to the client apparatus
320 at the remote location. By using the live streaming
function provided by the ultrasound imaging apparatus
310, a user of the client apparatus 320 (e.g., a medical
doctor) may view in real-time a video including ultrasound
images of the internal body part of the patient that are
being captured even when the user is not in an exami-
nation room where the patient is having an ultrasound
scan. In detail, the user who uses the client apparatus
320 may quickly diagnose a disease of the patient based
on the live streaming video including the ultrasound im-
ages provided via the client apparatus 320 and give feed-
back with respect to an imaged part or whether another
scan of the patient is necessary.
[0056] During live streaming of an ultrasound image,
when a TGC setting needs to be changed due to a failure
of an operator of the ultrasound imaging apparatus 310
to properly use the ultrasound imaging apparatus, the
user of the client apparatus 320 may induce a user of the
ultrasound imaging apparatus 310 to change the TGC
setting by using a voice call, etc.. However, when the
user of the client apparatus 320 instructs the user of the
ultrasound imaging apparatus 310 to change a TGC set-
ting in this way, the intention of the user of the client
apparatus 320 may not be properly delivered to the user
of the ultrasound imaging apparatus 310, and changing
the TGC setting indirectly via the user of the ultrasound
imaging apparatus 310 may be inconvenient. Another
inconvenience may arise from a difference between TGC
settings respectively desired by the user of the ultrasound
imaging apparatus 310 and the user of the client appa-
ratus 320. According to an embodiment, the ultrasound
imaging apparatus 310 may allow the user of the client
apparatus 320 to directly change the TGC setting of the
ultrasound imaging apparatus 310. Furthermore, accord-
ing to embodiments, the ultrasound imaging apparatus
310 may provide a first ultrasound image 315 generated
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by applying a first TGC set while the client apparatus 320
may provide a second ultrasound image generated by
applying a second TGC set.
[0057] In an embodiment, TGC settings are settings
with respect to parameters related to a TGC function and
include settings for gain values at reception depths. Fur-
thermore, TGC parameters are parameters related to the
TGC function and include gain values at the reception
depths. A TGC set is a set of TGC parameters and in-
cludes a set of gain values at reception depths.
[0058] Embodiments may be applied to both TGC con-
trol and lateral gain compensation (LGC) control. LGC is
a technique of varying the degree of compensation ac-
cording to a lateral position. Analog LGC may be per-
formed by applying, depending on a position of a trans-
ducer element, different gains to signals respectively de-
tected by individual transducer elements or to sums of
signals respectively detected by a predetermined
number of transducer element arrays. Digital LGC may
be performed by applying different gains according to a
lateral position in an ultrasound image. The descriptions
presented with respect to TGC may be also valid with
respect to LGC. In an embodiment, the ultrasound imag-
ing apparatus 310 may receive a control signal for setting
an LGC parameter from the client apparatus 320 and
perform an analog LGC operation based on LGC param-
eters received from the client apparatus 320.
[0059] According to an embodiment, the ultrasound
imaging apparatus 310 may be connected to the client
apparatus 320 via the network 330. The ultrasound im-
aging apparatus 310 may exchange data and a control
signal with the client apparatus 320 via the network 330.
[0060] The network 330 may use various types of wired
or wireless communication techniques. The ultrasound
imaging apparatus 310 and the client apparatus 320 may
be in the same room or be located in different rooms or
buildings. Furthermore, the ultrasound imaging appara-
tus 310 may be connected to the client apparatus 320
directly or via a server.
[0061] According to an embodiment, the client appa-
ratus 320 may adjust a TGC parameter of the ultrasound
imaging apparatus 310. The client apparatus 320 may
set the TGC parameter of the ultrasound imaging appa-
ratus 310 via a UI for a TGC setting of the client apparatus
320. The ultrasound imaging apparatus 310 adjusts the
TGC parameter based on a TGC setting control signal
received from the client apparatus 320. According to an
embodiment, the ultrasound imaging apparatus 310 may
control an analog TGC parameter based on a control
signal received from the client apparatus 320.
[0062] The ultrasound imaging apparatus 310 may
generate the first ultrasound image 315 by using a first
TGC parameter set in the ultrasound imaging apparatus
310 and display the first ultrasound image 315 via the
ultrasound imaging apparatus 310. The ultrasound im-
aging apparatus 310 may generate a second ultrasound
image 325 by using a second TGC parameter and trans-
mit the second ultrasound image 325 to the client appa-

ratus 320.
[0063] According to an embodiment, the ultrasound
imaging apparatus 310 may provide information indicat-
ing an apparatus that has a setting used to generate an
image currently being displayed on a UI view 312. The
UI view 312 of the ultrasound imaging apparatus 310
may include a first region 340 that provides information
indicating an apparatus that has a setting used to gen-
erate an ultrasound image. In an embodiment, the first
region 340 may include an icon 342 corresponding to the
ultrasound imaging apparatus 310 and icons 344 and
346 respectively corresponding to at least one client ap-
paratus 320. The ultrasound imaging apparatus 310 may
display an ultrasound image generated based on a set-
ting of an apparatus corresponding to the icon 342, 344,
or 346 that is selected in response to a control signal for
selecting one of the icons 342, 344, and 346. In an em-
bodiment, when the user selects the icon 342, the ultra-
sound imaging apparatus 310 may display the first ultra-
sound image 315 based on its TGC setting. When the
user selects the icon 344, the ultrasound imaging appa-
ratus 310 may display a second ultrasound image based
on a TGC setting of a first client apparatus. When the
user selects the icon 346, the ultrasound imaging appa-
ratus 310 may display a third ultrasound image based on
a TGC setting of a second client apparatus.
[0064] According to an embodiment, the client appa-
ratus 320 may provide information indicating an appara-
tus having a setting that is used to generate an image
currently being displayed on a UI view 322. The UI view
322 of the client apparatus 320 may include a second
region 350 that provides information indicating an appa-
ratus having a setting that is used to generate an ultra-
sound image. In an embodiment, the second region 350
may include an icon 354 corresponding to the client ap-
paratus 320, an icon 352 corresponding to the ultrasound
imaging apparatus 310, and an icon 356 corresponding
to another client apparatus. The client apparatus 320
may display an ultrasound image generated based on a
setting of an apparatus corresponding to the icon 352,
354, or 356 that is selected in response to a control signal
for selecting one of the icons 352, 354, and 356. In an
embodiment, when the user selects the icon 352, the
client apparatus 320 may display a first ultrasound image
315 based on a TGC setting of the ultrasound imaging
apparatus 310. When the user selects the icon 354, the
client apparatus 320 may display a second ultrasound
image 325 based on its TGC setting. When the user se-
lects the icon 356, the client apparatus 320 may display
a third ultrasound image based on a TGC setting of the
other client apparatus.
[0065] FIG. 4 illustrates a structure of an ultrasound
imaging apparatus and a first client apparatus, according
to an embodiment.
[0066] Referring to FIG. 4, an ultrasound imaging ap-
paratus 310a may include a probe 410, an ultrasound
signal receiver 420, a processor 430, and a communica-
tor 440. According to an embodiment, the ultrasound im-
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aging apparatus 310a may further include a display 450.
[0067] The probe 410 includes a plurality of transduc-
ers and transmits ultrasound signals to an object and
detects echo signals reflected from the object. The probe
410 may correspond to the probe 20 described with ref-
erence to FIG. 1.
[0068] The ultrasound signal receiver 420 receives ul-
trasound signals generated by the probe 410 to perform
operations such as compensation, filtering, and analog-
to-digital conversion on the ultrasound signals, and con-
verts the ultrasound signals into digital signals to output
the digital signals to the processor 430. The ultrasound
signals are electrical signals generated and output by the
probe 410. The ultrasound signal receiver 420 may cor-
respond to the receiver 115 described with reference to
FIG. 1. According to an embodiment, the ultrasound sig-
nal receiver 420 may include a plurality of TGC channels.
In an embodiment, the ultrasound signal receiver 420
may include first and second TGC channels. The first
TGC channel may generate a first ultrasound signal by
applying a first TGC parameter to a signal received from
the probe 410. The second TGC channel may generate
a second ultrasound signal by applying a second TGC
parameter to a signal received from the probe 410. The
ultrasound signal receiver 420 may output the first and
second ultrasound signals to the processor 430.
[0069] The processor 430 controls all operations of the
ultrasound imaging apparatus 310a. The processor 430
may be implemented as one or more processors.
[0070] The processor 430 receives an ultrasound sig-
nal from the ultrasound signal receiver 420 to reconstruct
an ultrasound image. According to an embodiment, the
processor 430 may respectively generate first and sec-
ond ultrasound images based on the first and second
ultrasound signals received from the ultrasound signal
receiver 420.
[0071] Furthermore, the processor 430 controls a TGC
parameter of the first TGC channel based on a TGC con-
trol signal received from the ultrasound imaging appara-
tus 310a, and a TGC parameter of the second TGC chan-
nel based on a control signal received from a first client
apparatus 320a.
[0072] The processor 430 sets a TGC parameter of
the first TGC channel based on a control signal received
from the ultrasound imaging apparatus 310a. In an em-
bodiment, the ultrasound imaging apparatus 310a may
include an input interface and set a TGC parameter of
the first TGC channel based on a control signal received
via the input interface. Furthermore, the processor 430
may provide a UI for setting a TGC parameter in the ul-
trasound imaging apparatus 310a and set the TGC pa-
rameter of the first TGC channel based on a control signal
input via the UI. The processor 430 may perform analog
TGC based on a TGC control signal received from the
first client apparatus 320a by separately controlling TGC
parameters of the first and second TGC channels.
[0073] The processor 430 may determine a gain value
at each reception depth based on a TGC control signal

received from the ultrasound imaging apparatus 310a
and adjust a compensation value from a compensator,
which corresponds to each reception depth for the first
TGC channel, to control the first TGC parameter. Fur-
thermore, the processor 430 may determine a gain value
at each reception depth based on a TGC control signal
received from the first client apparatus 320a and adjust
a compensation value from a compensator, which cor-
responds to each reception depth for the second TGC
channel, to control the second TGC parameter.
[0074] Furthermore, the processor 430 may provide a
UI for TGC control in the ultrasound imaging apparatus
310a. The processor 430 may provide a GUI for TGC
control via the display 450 of the ultrasound imaging ap-
paratus 310a. According to an embodiment, the ultra-
sound imaging apparatus 310a is equipped with a touch
screen, and the processor 430 may provide a GUI for
TGC control via the touch screen and receive a TGC
control signal via the touch screen.
[0075] According to an embodiment, the processor
430 may provide and control a part of or all of a GUI for
TGC control of the first client apparatus 320a. In an em-
bodiment, the processor 430 may provide data, a control
signal, a program code, a link address, etc. for construct-
ing the GUI for TGC control to the first client apparatus
320a.
[0076] The communicator 440 communicates with the
first client apparatus 320a. The communicator 440 may
transmit or receive control signals and data to or from
the first client apparatus 320a. The communicator 440
may transmit a second ultrasound image to the first client
apparatus 320a and receive a TGC control signal from
the first client apparatus 320a. Furthermore, the commu-
nicator 440 may transmit a live streaming image to the
first client apparatus 320a as an ultrasound image.
[0077] The communicator 440 may perform local area
communication and use communication technologies
such as Bluetooth, Bluetooth low energy (BLE), near field
communication (NFC), wireless LAN (WLAN), Wi-Fi, Zig-
Bee, infrared data association (IrDA) communication, Wi-
Fi Direct (WFD), ultra wideband (UWB), and Ant+. As
another example, the communicator 440 may use a mo-
bile communication method to transmit or receive wire-
less signals to or from at least one of a base station, an
external terminal, and a server on a mobile communica-
tion network.
[0078] According to an embodiment, the ultrasound
imaging apparatus 310a may further include a first input
interface 455. The first input interface 455 may receive
a control signal from the outside (e.g., a user). For ex-
ample, the first input interface 455 may include at least
one or a combination of a touch screen, a touch pad, a
trackball, a knob, a dial, a keyboard, and a mouse. The
first input interface 455 may correspond to the input in-
terface described with reference to FIG. 1. The first input
interface 455 may receive a TGC control signal for se-
lecting a TGC parameter. The TGC control signal may
be received in various forms, such as a control signal for
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selecting a TGC value according to a reception depth, a
control signal for drawing a TGC curve, etc. An LGC con-
trol signal may be received in various forms, such as a
control signal for selecting an LGC value according to a
lateral position, a control signal for drawing an LGC curve,
etc.
[0079] The first client apparatus 320a includes a com-
municator 460, a processor 470, and a display 480. For
example, the first client apparatus 320a may be formed
as a smartphone, a tablet PC, a communication terminal,
a PC, a kiosk, or the like.
[0080] The communicator 460 communicates with the
ultrasound imaging apparatus 310a. The communicator
460 may receive a second ultrasound image from the
ultrasound imaging apparatus 310a and transmit a con-
trol signal for setting a second TGC parameter to the
ultrasound imaging apparatus 310a. Furthermore, the
communicator 460 may receive a live streaming signal
with respect to the second ultrasound image from the
ultrasound imaging apparatus 310a. The communicator
460 may communicate with the ultrasound imaging ap-
paratus 310a wirelessly or by wire by using a communi-
cation method such as local area communication, mobile
communication, etc.
[0081] The processor 470 controls all operations of the
first client apparatus 320a. The processor 470 may be
implemented as one or more processors. The processor
470 may provide the second ultrasound image and a UI
for TGC control via the display 480 of the client apparatus
320a. For example, the display 480 may be formed as a
touch screen, and the processor 470 may receive a user
input for setting a second TGC parameter based on a
touch input.
[0082] FIG. 5 illustrates a structure of an ultrasound
signal receiver according to an embodiment.
[0083] According to an embodiment, an ultrasound sig-
nal receiver 420a may include a plurality of TGC channels
such as a first TGC channel 510 and a second TGC chan-
nel 520. Each of the plurality of TGC channels performs
TGC on an ultrasound signal received from the probe
410. In detail, a TGC channel may perform TGC by ap-
plying a different gain value to an ultrasound signal at
each reception depth via a compensator. The TGC chan-
nel may perform analog TGC by compensating for an
analog ultrasound signal. According to embodiments, the
ultrasound signal receiver 420a has the plurality of TGC
channels that each perform analog TGC based on a con-
trol signal received from the first client apparatus (320a
of FIG. 4) to thereby obtain a second ultrasound image
that is different from a first ultrasound image for the ul-
trasound imaging apparatus (310a of FIG. 4).
[0084] The first TGC channel 510 may include a first
TGC compensator 512, a first filter 514, and a first ADC
516. The first TGC compensator 512 may perform an
analog TGC operation by applying different gain values
to an ultrasound signal received from the probe 410 ac-
cording to a reception depth to thereby compensate for
attenuation of the ultrasound signal. The first TGC com-

pensator 512 may receive a first TGC parameter TGC1
from a processor 430 to perform the analog TGC oper-
ation based on the first TGC parameterTGC1. The first
filter 514 performs an operation such as noise filtering
with respect to a first ultrasound signal output from the
first TGC compensator 512. The first ADC 516 then per-
forms analog-to-digital conversion with respect to a first
ultrasound signal output from the first filter 514. The first
TGC channel 510 outputs first ultrasound signal S1 to
the processor 430.
[0085] The second TGC channel 520 may include a
second TGC compensator 522, a second filter 524, and
a second ADC 526. The second TGC compensator 522
performs an analog TGC operation by applying different
gain values to an ultrasound signal received from the
probe 410 according to a reception depth to thereby com-
pensate for attenuation of the ultrasound signal. The sec-
ond TGC compensator 522 may receive a second TGC
parameter TGC2 from the processor 430 to perform the
analog TGC operation based on the second TGC
parameterTGC2. The second filter 524 performs an op-
eration such as noise filtering with respect to a second
ultrasound signal output from the second TGC compen-
sator 522. The second ADC 526 then performs analog-
to-digital conversion with respect to a second ultrasound
signal output from the second filter 524. The second TGC
channel 520 outputs second ultrasound signal S2_to the
processor 430.
[0086] The ultrasound signal receiver 420a may in-
clude three or more TGC channels according to an em-
bodiment, and each TGC channel may correspond to a
different apparatus.
[0087] When the present embodiment is applied to
LGC, first and second LGC channels may be provided
in the ultrasound signal receiver (420 of FIG. 4). The first
LGC channel may perform analog LGC based on a first
LGC parameter set in the ultrasound imaging apparatus
(310 of FIG. 3), and the second LGC channel performs
analog LGC based on a second LGC parameter received
from the client apparatus (320 of FIG. 3). Furthermore,
the processor 430 may generate a first ultrasound image
based on a first ultrasound signal that passed through
the first TGC channel 510 and the first LGC channel, and
a second ultrasound image based on a second ultra-
sound signal (that passed through the second TGC chan-
nel 520 and the second LGC channel.
[0088] FIG. 6 is a flowchart of a method of controlling
an ultrasound imaging apparatus, according to an em-
bodiment.
[0089] Operations of the method of FIG. 6 may be per-
formed by an ultrasound imaging apparatus including a
plurality of TGC channels and having a communication
function that enables communication with a client appa-
ratus. The specification mainly describes an embodiment
in which an ultrasound imaging apparatus 310 (310 is
hereinafter used as a reference numeral collectively de-
noting ultrasound imaging apparatuses disclosed herein)
according to embodiments performs a method of control-
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ling the ultrasound imaging apparatus. Thus, embodi-
ments described with respect to the ultrasound imaging
apparatus 310 may be applied to a method of controlling
the ultrasound imaging apparatus 310, and embodi-
ments described with respect to the method may be ap-
plied to the embodiments described with respect to the
ultrasound imaging apparatus 310. A method of control-
ling the ultrasound imaging apparatus 310 according to
embodiments is performed by the ultrasound imaging ap-
paratus 310 described herein, but embodiments are not
limited thereto. The method may be performed by various
types of ultrasound imaging apparatuses.
[0090] The ultrasound imaging apparatus 310 receives
a control signal for setting a second TGC parameter from
the first client apparatus (320a of FIG. 4) and changes a
TGC parameter of a second TGC channel based on the
control signal received from the first client apparatus
320a (S602).
[0091] The ultrasound imaging apparatus 300 produc-
es a first ultrasound signal via a first TGC channel by
performing analog TGC based on a first TGC parameter
set in the ultrasound imaging apparatus 310 and gener-
ates a first ultrasound image based on the first ultrasound
signal (S604). The ultrasound imaging apparatus 310
may display the first ultrasound image on the display (450
of FIG. 4) of the ultrasound imaging apparatus 310.
[0092] The ultrasound imaging apparatus 310 produc-
es a second ultrasound signal via a second TGC channel
by performing analog TGC based on a second TGC pa-
rameter received from the first client apparatus 320a and
generates a second ultrasound image based on the sec-
ond ultrasound signal (S606).
[0093] The ultrasound imaging apparatus 310 trans-
mits the second ultrasound image to the first client ap-
paratus 320a (S608).
[0094] FIG. 7 illustrates an ultrasound imaging appa-
ratus and a plurality of client apparatuses according to
an embodiment.
[0095] According to an embodiment, an ultrasound im-
aging apparatus 310b may respectively transmit ultra-
sound images to and receive TGC parameters from a
plurality of client apparatuses 320a and 320b. An ultra-
sound signal receiver 420 of the ultrasound imaging ap-
paratus 310b may include three or more TGC channels.
The ultrasound signal receiver 420 may include a plurality
of TGC channels, i.e., first through third TGC channels
510, 520a, and 520b, and support a function of remotely
performing analog TGC with respect to a number of client
apparatuses. The number of client apparatus is one (1)
less than the number of TGC channels. In an embodi-
ment, when the ultrasound signal receiver 420 includes
four (4) TGC channels that provide remote analog TGC
functions with respect to three (3) client apparatuses. Ac-
cording to the embodiment of FIG. 7, the first TGC chan-
nel 510 may perform analog TGC based on a TGC pa-
rameter received from the ultrasound imaging apparatus
310b, and the second and third TGC channels 520a and
520b may respectively perform analog TGCs based on

TGC parameters received from the plurality of client ap-
paratuses 320a and 320b.
[0096] A processor 430 may respectively assign the
second and third TGC channels 520a and 520b to the
plurality of client apparatuses 320a and 320b and trans-
mit the TGC parameters respectively received from the
plurality of client apparatuses 320a and 320b to the as-
signed second and third TGC channels 520a and 520b.
Furthermore, when the client apparatus 320a or 320b is
connected to the ultrasound imaging apparatus 310b,
the processor 430 may assign a corresponding TGC
channel 520a or 520b to the connected client apparatus
320a or 320b. On the other hand, when the client appa-
ratus 320a or 320b is disconnected from the ultrasound
imaging apparatus 310b, the processor 430 may cancel
assignment of a corresponding TGC channel 520a or
520b to the disconnected client apparatus 320a or 320b.
The processor 430 may respectively generate ultrasound
images based on ultrasound signals produced via the
second and third TGC channels 520a and 520b and
transmit the ultrasound images to the plurality of client
apparatuses 320a and 320b to which the second and
third TGC channels 520a and 520b are respectively as-
signed. For example, the processor 430 may transmit to
the client apparatus 320a a second ultrasound image
generated based on a second ultrasound signal pro-
duced via the second TGC channel 520a. The processor
430 may also transmit to the client apparatus 320b a third
ultrasound image generated based on a third ultrasound
signal produced via the third TGC channel 520b.
[0097] A communicator 440 may communicate with
the plurality of client apparatuses 320a and 320b and
respectively transmit corresponding ultrasound images
thereto. Furthermore, the communicator 440 may re-
spectively receive TGC parameters from the plurality of
client apparatuses 320a and 320b.
[0098] FIG. 8 illustrates a GUI view 800 provided by
the client apparatus (320 of FIG. 3), according to an em-
bodiment.
[0099] According to an embodiment, the client appa-
ratus 320 may receive a user input of selecting analog
TGC or digital TGC to perform a TGC operation selected
by the user. For example, the client apparatus 320 may
receive a user’s selection by providing a TGC method
selection menu 810 via a display.
[0100] The GUI view 800 may include the TGC method
selection menu 810, a TGC parameter input portion 820,
and a second ultrasound image 830. The TGC method
selection menu 810 may include an analog TGC selec-
tion icon 812 and a digital TGC selection icon 814 and
be provided to receive a user input of selecting a TGC
method. The TGC parameter input portion 820 may be
used to receive a user input of setting a second TGC
parameter. The second ultrasound image may be pro-
vided as a streaming image via the display.
[0101] When analog TGC is selected in the client ap-
paratus 320, the client apparatus 320 may transmit the
set second TGC parameter to the ultrasound imaging
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apparatus 310. According to an embodiment, the client
apparatus 320 may transmit information about the se-
lected analog TGC together during transmission of the
second TGC parameter. According to an embodiment,
the ultrasound imaging apparatus 310 may assign a TGC
channel to the client apparatus 320 based on selection
of the analog TGC in the client apparatus 320.
[0102] According to an embodiment, when digital TGC
is selected in the client apparatus 320, the client appa-
ratus 320 may perform the digital TGC with respect to
the second ultrasound image 830 based on the second
TGC parameter.
[0103] According to another embodiment, when digital
TGC is selected in the client apparatus 320, the client
apparatus 320 may transmit the second TGC parameter
and information indicating selection of the digital TGC to
the ultrasound imaging apparatus 310, and the ultra-
sound imaging apparatus 310 may perform the digital
TGC on the second ultrasound image based on the sec-
ond TGC parameter and then transmit the second ultra-
sound image that has undergone the digital TGC to the
client apparatus 320.
[0104] FIG. 9 illustrates a GUI view 900 for TGC control
of the ultrasound imaging apparatus 310 or the client
apparatus 320, according to an embodiment.
[0105] According to an embodiment, the ultrasound
imaging apparatus 310 or the client apparatus 320 may
provide a plurality of predefined TGC curve options 932a,
932b, and 932c and set a TGC parameter based on a
user input of selecting one of the plurality of predefined
TGC curve options 932a, 932b, and 932c. According to
an embodiment, the GUI view 900 for TGC control may
include an ultrasound image 910, currently set TGC
curve information 920, a TGC curve option selection
menu 930, and a TGC parameter setting unit 940. The
TGC curve option selection menu 930 may include the
plurality of predefined TGC curve options 932a, 932b,
and 932c. A TGC parameter setting method used by the
TGC parameter setting unit 940 of FIG. 9 is merely an
example and may vary according to circumstances.
[0106] FIG. 10 illustrates GUI views 1010 and 1030 for
TGC control of the client apparatus 320 and the ultra-
sound imaging apparatus 310, according to an embodi-
ment.
[0107] According to an embodiment, the client appa-
ratus 320 may provide information 1012 about a TGC
setting of the ultrasound imaging apparatus 310 via the
GUI view 1010. The information 1012 about the TGC
setting of the ultrasound imaging apparatus 310 may in-
clude a TGC curve 1014 and a first ultrasound image
1016. Furthermore, the ultrasound imaging apparatus
310 may provide information 1032 about a TGC setting
of the client apparatus 320 via the GUI view 1030. The
information 1032 about the TGC setting of the client ap-
paratus 320 may include a TGC curve 1034 and a first
ultrasound image 1036.
[0108] According to an embodiment, the client appa-
ratus 320 may provide information 1020 about a TGC

method. For example, when the client apparatus 320 per-
forms analog TGC, an icon 1022 corresponding to the
analog TGC may be highlighted. On the other hand, when
the client apparatus 320 performs digital TGC, an icon
1024 corresponding to the digital TGC may be highlight-
ed. A user may select the analog TGC or digital TGC by
using the corresponding icons 1022 or 1024. Further-
more, according to an embodiment, the client apparatus
320 may provide information 1026 indicating whether the
TGC method performed by the ultrasound imaging ap-
paratus 310 is analog TGC or digital TGC while providing
the information 1012 about the TGC setting of the ultra-
sound imaging apparatus 310.
[0109] According to an embodiment, the ultrasound
imaging apparatus 310 may provide information 1040
about a TGC method. For example, when the ultrasound
imaging apparatus 310 performs analog TGC, an icon
1042 corresponding to the analog TGC may be highlight-
ed. On the other hand, when the ultrasound imaging ap-
paratus 310 performs digital TGC, an icon 1044 corre-
sponding to the digital TGC may be highlighted. The user
may select the analog TGC or digital TGC by using the
corresponding icons 1042 or 1044. Furthermore, accord-
ing to an embodiment, the ultrasound imaging apparatus
310 may provide information 1046 indicating whether the
TGC method performed by the client apparatus 320 is
analog TGC or digital TGC while providing the informa-
tion 1032 about the TGC setting of the client apparatus
320.
[0110] FIG. 11 illustrates a GUI view for TGC control
of the ultrasound imaging apparatus 310 or the client
apparatus 320, according to an embodiment.
[0111] According to an embodiment, the GUI view for
TGC control may include a plurality of lines 1120a, 1120b,
1120c, and 1120d respectively corresponding to recep-
tion depths and icons 1130a, 1130b, 1130c, and 1130d
respectively corresponding thereto. A user may adjust
each TGC gain value corresponding to each of the re-
ception depths by moving each of the icons 1130a,
1130b, 1130c, and 1130d corresponding to each of the
reception depths to the left or right side of an ultrasound
image 1110. In an embodiment, the user may decrease
a TGC gain value by moving each of the icons 1130a,
1130b, 1130c, and 1130d respectively corresponding to
the reception depths to the left side of the ultrasound
image 1110 and increase the TGC gain value by moving
each of the icons 1130a, 1130b, 1130c, and 1130d to
the right side thereof. The user may move the icons
1130a, 1130b, 1130c, and 1130d via a touch screen, a
mouse, a keyboard, a knob, etc.
[0112] Furthermore, according to an embodiment, the
plurality of lines 1120a, 1120b, 1120c, and 1120d and
the icons 1130a, 1130b, 1130c, and 1130d respectively
corresponding to the reception depths may be arranged
on the ultrasound image 1110. In this case, each of the
plurality of lines 1120a, 1120b, 1120c, and 1120d may
be located at a position on the ultrasound image 1110,
which corresponds to a reception depth of the line.
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[0113] FIG. 12 illustrates a GUI view for TGC control
of the ultrasound imaging apparatus 310 or the client
apparatus 320, according to an embodiment.
[0114] According to an embodiment, the GUI view for
TGC control may provide a TGC curve representing a
currently set TGC parameter. According to an embodi-
ment, the GUI view may include a first region 1220 com-
posed of a plurality of lines and icons respectively corre-
sponding to reception depths and a TGC curve region
1210 corresponding to a set TGC parameter.
[0115] FIG. 13 illustrates a GUI view for TGC control
of the ultrasound imaging apparatus 310 or the client
apparatus 320, according to an embodiment.
[0116] According to an embodiment, the GUI view for
TGC control may be used to receive a user input of draw-
ing a TGC curve in a second region 1310 and display the
TGC curve corresponding to the received user input in
the second region 1310. According to an embodiment,
an ultrasound image 1320 and the second region 1310
may be arranged parallel to each other, and a reception
depth in the ultrasound image 1320 and a corresponding
reception depth in the TGC curve may be shown by a
horizontal line.
[0117] FIG. 14 illustrates a GUI view for TGC control
of the ultrasound imaging apparatus 310, according to
an embodiment.
[0118] According to an embodiment, the ultrasound
imaging apparatus 310 may apply a second TGC param-
eter for the client apparatus 320 to the ultrasound imaging
apparatus 310 itself. The GUI view for TGC control of the
ultrasound imaging apparatus 310, may include a first
icon 1412 for selecting application of the second TGC
parameter to the ultrasound imaging apparatus 310. In
addition, the GUI view of the ultrasound imaging appa-
ratus 310 may include information 1414 about the second
TGC parameter and a second ultrasound image 1416.
When the user selects the first icon 1412, the second
TGC parameter may be applied to a first TGC channel.
[0119] According to embodiments, a client apparatus
is capable of controlling a TGC parameter of an ultra-
sound imaging apparatus.
[0120] Furthermore, according to the embodiments,
the client apparatus may adjust an analog TGC param-
eter and separately generate and provide an image to
an ultrasound imaging apparatus and an image to a client
apparatus.
[0121] Embodiments may be implemented through
non-transitory computer-readable recording media hav-
ing recorded thereon computer-executable instructions
and data. The instructions may be stored in the form of
program codes, and when executed by a processor, gen-
erate a predetermined program module to perform a spe-
cific operation. Furthermore, when being executed by the
processor, the instructions may perform specific opera-
tions according to the embodiments.

Claims

1. An ultrasound imaging apparatus comprising:

a probe including a transducer array;
an ultrasound signal receiver including a first
time gain compensation (TGC) channel and a
second TGC channel that each perform TGC on
an ultrasound signal received from the probe;
a communicator configured to communicate
with a first client apparatus; and
one or more processors configured to change a
second TGC parameter of the second TGC
channel, based on a control signal received from
the first client apparatus, generate a second ul-
trasound image based on a second ultrasound
signal produced via the second TGC channel,
and transmit the second ultrasound image to the
first client apparatus via the communicator.

2. The ultrasound imaging apparatus of claim 1, where-
in the one or more processors are further configured
to generate a first ultrasound image based on a first
ultrasound signal produced via the first TGC channel
and display the first ultrasound image on a display.

3. The ultrasound imaging apparatus of claim 1 or 2,
wherein the first TGC channel comprises a first TGC
compensator configured to compensate for an echo
signal received from the probe by applying a first
TGC set that is a set of gain values at reception
depths,
wherein the second TGC channel comprises a sec-
ond TGC compensator configured to compensate
for an echo signal received from the probe by apply-
ing a second TGC set that is a set of gain values at
reception depths,
wherein the first TGC set is determined based on a
control signal received from the ultrasound imaging
apparatus, and
wherein the second TGC set is determined based
on a control signal received from the first client ap-
paratus.

4. The ultrasound imaging apparatus of claim 1, 2 or
3, wherein the one or more processors are further
configured to generate a live streaming signal from
the second ultrasound image and transmit the live
streaming signal to the first client apparatus via the
communicator.

5. The ultrasound imaging apparatus of any of the pr-
ecding claims, wherein the ultrasound signal receiv-
er further comprises a third TGC channel, and
wherein the one or more processors are further con-
figured to change a TGC parameter of the third TGC
channel, based on a control signal received from a
second client apparatus, generate a third ultrasound
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image based on a third ultrasound signal produced
via the third TGC channel, and transmit the third ul-
trasound image to the second client apparatus via
the communicator.

6. The ultrasound imaging apparatus of any of the pre-
ceding claims, wherein the first client apparatus is
configured to receive a selection signal for selecting
one of analog TGC and digital TGC, and
wherein the one or more processors are further con-
figured to change, based on reception of the selec-
tion signal for selecting the analog TGC by the first
client apparatus, the second TGC parameter of the
second TGC channel, based on the control signal
from the first client apparatus.

7. The ultrasound imaging apparatus of claim 6, where-
in the one or more processors are further configured
to perform, based on reception of the selection signal
for selecting the digital TGC by the first client appa-
ratus, the digital TGC on the second ultrasound im-
age based on a TGC parameter included in the con-
trol signal from the first client apparatus and transmit
the second ultrasound image that has undergone
the digital TGC to the first client apparatus via the
communicator.

8. The ultrasound imaging apparatus of any of the pre-
ceding claims, wherein the one or more processors
are further configured to provide via a display at least
one or a combination of information about a first TGC
parameter of the first TGC channel, information
about the second TGC parameter of the second TGC
channel, and information about which TGC param-
eter is used to generate a displayed ultrasound im-
age.

9. The ultrasound imaging apparatus of any of the pre-
ceding claims, wherein the one or more processors
are further configured to change a first TGC param-
eter based on the second TGC parameter in re-
sponse to one of a control signal received from the
ultrasound imaging apparatus and the control signal
received from the first client apparatus.

10. The ultrasound imaging apparatus of any of the pre-
ceding claims, further comprising a storage storing
information about the second TGC parameter ac-
cording to a user of the first client apparatus,
wherein the one or more processors are further con-
figured to set, based on information about the user
of the first client apparatus, the second TGC param-
eter of the second TGC channel to be the second
TGC parameter according to the user of the first cli-
ent apparatus.

11. A method of controlling an ultrasound imaging ap-
paratus including a first time gain compensation

(TGC) channel and a second TGC channel that each
perform TGC on an ultrasound signal received via a
probe, the method comprising:

changing a second TGC parameter of the sec-
ond TGC channel, based on a control signal re-
ceived from the first client apparatus;
generating a second ultrasound image based
on a second ultrasound signal produced via the
second TGC channel; and
transmitting the second ultrasound image to the
first client apparatus.

12. The method of claim 11, further comprising:

generating a first ultrasound image based on a
first ultrasound signal produced via the first TGC
channel; and
displaying the first ultrasound image on a display
of the ultrasound imaging apparatus.

13. The method of claim 11 or 12, further comprising:

determining a first TGC set that is a set of gain
values at reception depths, based on a control
signal received from the ultrasound imaging ap-
paratus;
determining a second TGC set that is a set of
gain values at reception depths, based on the
control signal received from the first client ap-
paratus;
compensating for an echo signal received from
the probe by applying the first TGC set by using
a first TGC compensator of the first TGC chan-
nel; and
compensating for an echo signal received from
the probe by applying the second TGC set by
using a second TGC compensator of the second
TGC channel.

14. The method of claim 11, 12 or 13, further comprising
transmitting a live streaming signal generated from
the second ultrasound image to the first client appa-
ratus.

15. A computer program product comprising a non-tran-
sitory computer-readable recording medium having
stored therein a computer program code for perform-
ing the method of any of claims 11-14.
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摘要(译)

提供了一种超声成像设备及其控制方法。超声成像设备包括：探头，包
括换能器阵列;超声信号接收器，包括第一时间增益补偿（TGC）通道和
第二TGC通道，每个通道对从探针接收的超声信号执行TGC;通信器，被
配置为与第一客户端装置通信;一个或多个处理器，被配置为基于从第一
客户端装置接收的控制信号改变第二TGC通道的第二TGC参数，基于经
由第二TGC通道产生的第二超声信号生成第二超声图像，并且发送第二
超声图像通过通信器到第一客户端装置。
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