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(57) ABSTRACT

Provided are a wireless ultrasound probe and an ultrasound
imaging apparatus connected with the wireless ultrasound
probe. The wireless ultrasound probe includes: a battery; and
a charging terminal connector that is coupled to a power
supply terminal of the ultrasound imaging apparatus and
receives power from the power supply terminal to charge the
battery, wherein the charging terminal connector has a
unique shape configured to be physically coupled to the
power supply terminal.
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WIRELESS ULTRASOUND PROBE AND
ULTRASOUND IMAGING APPARATUS
CONNECTED WITH WIRELESS
ULTRASOUND PROBE

CROSS-REFERENCE TO RELATED
APPLICATION(S)

[0001] This application is based on and claims priority
under 35 U.S.C. § 119 to Korean Patent Application No.
10-2018-0015807, filed on Feb. 8, 2018, in the Korean
Intellectual Property Office, the disclosure of which is
incorporated by reference herein in its entirety.

BACKGROUND

1. Field

[0002] The disclosure relates to wireless ultrasound
probes and ultrasound imaging apparatuses connected with
the wireless ultrasound probes, and more particularly, to
wireless ultrasound probes including a physical coupling
device having a unique shape for theft prevention and
ultrasound imaging apparatuses that are connected with the
wireless ultrasound probes and supply a charging power
thereto.

[0003] 2. Description of Related Art

[0004] Ultrasound systems transmit ultrasound signals
generated by transducers of an ultrasound probe to an
internal part of an object and receive information about echo
signals reflected therefrom, thereby obtaining an image of
the internal part of the object. In particular, ultrasound
systems are used for medical purposes including observation
of an internal area of an object, detection of foreign sub-
stances, diagnosis of damage to the object, and imaging of
characteristics.

[0005] Wireless ultrasound probes connected to an ultra-
sound imaging apparatus by using wireless communication
are nowadays being developed in order to improve the
operability of an ultrasound probe by removing a commu-
nication cable for transmitting and receiving ultrasound
image data between the ultrasound probe and the ultrasound
imaging apparatus or by eliminating space limitations and
inconvenience due to the presence of the communication
cable. However, wireless ultrasound probes are easily por-
table without cables but are vulnerable to theft due to this
cable-free structure. In particular, anti-theft technology is
urgently needed for high-cost wireless ultrasound probes
integrated with cutting-edge technologies.

SUMMARY

[0006] Provided are wireless ultrasound probes including
a charging terminal shaped to physically mate with a power
supply terminal of an ultrasound imaging apparatus. Also,
provided are ultrasound imaging apparatuses configured to
supply a charging power only to a wireless ultrasound probe
including a charging terminal shaped to be physically
coupled with a power supply terminal among wireless
ultrasound probes.

[0007] 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 pre-
sented embodiments.

[0008] In accordance with an aspect of the disclosure, a
wireless ultrasound probe includes: a battery; and a charging
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terminal connector that is coupled to a power supply termi-
nal of the ultrasound imaging apparatus and receives power
from the power supply terminal to charge the battery,
wherein the charging terminal connector has a unique shape
configured to be physically coupled to the power supply
terminal.

[0009] For example, the charging terminal connector may
have a shape corresponding to a shape of the power supply
terminal such that the charging terminal connector is
coupled only to the predetermined power supply terminal of
the ultrasound imaging apparatus.

[0010] The charging terminal connector may include a
plurality of pins coupled to the power supply terminal and
may be pin mapped such that at least one of the plurality of
pins receives power from the power supply terminal.
[0011] The charging terminal connector may be pin
mapped to have a combination of at least two of the plurality
of pins via which the power is received from the power
supply terminal.

[0012] The wireless ultrasound probe may further include:
a wireless communication module; and a controller config-
ured to recognize a battery charging state in which the
charging terminal connector is physically coupled to the
power supply terminal such that power is applied to the
battery and control, when the wireless ultrasound probe is in
the battery charging state, the wireless communication mod-
ule to be paired wirelessly to the ultrasound imaging appa-
ratus by using a wireless communication method.

[0013] The wireless ultrasound probe may further include
a biometric recognition module configured to acquire bio-
metric information including at least one of a user’s finger-
print, iris, and facial contour, and the controller may be
further configured to identify the user based on the biometric
information acquired by the biometric recognition module
and control the wireless communication module to be paired
with the ultrasound imaging apparatus by using a wireless
communication method according to the identified user.
[0014] In accordance with another aspect of the disclo-
sure, an ultrasound imaging apparatus includes: a wireless
communication module; a power supply terminal that is
coupled to a charging terminal connector of the wireless
ultrasound probe to supply a charging power for charging a
battery of the wireless ultrasound probe; a sensor configured
to recognize a charging state in which the power supply
terminal is physically coupled with the charging terminal
connector of the wireless ultrasound probe such that power
is supplied to the battery; and a controller configured to
control the wireless communication module to pair the
ultrasound imaging apparatus with the wireless ultrasound
probe that is recognized by the sensor as being in the
charging state by using a wireless communication method,
wherein the power supply terminal has a unique shape
configured to be physically coupled only to the wireless
ultrasound probe.

[0015] For example, the ultrasound imaging apparatus
may further include a user input interface configured to
receive a password or a specific pattern from a user, and the
controller may be further configured to determine, when the
charging state is recognized, whether to pair the ultrasound
imaging apparatus with the wireless ultrasound probe based
on the received password or specific pattern.

[0016] The controller may be further configured to control
the wireless communication module to receive identification
(ID) information and characteristic information of the wire-
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less ultrasound probe coupled to the power supply terminal
and determine whether to pair the ultrasound imaging appa-
ratus with the wireless ultrasound probe based on the
received ID information and characteristic information of
the wireless ultrasound probe.

[0017] The ultrasound imaging apparatus may further
include a display configured to display a user interface (UI)
indicating the charging state of the wireless ultrasound probe
and a state of pairing with the wireless ultrasound probe.
[0018] The power supply terminal may include a plurality
of pins and may be pin mapped such that at least one of the
plurality of pins supplies power to the wireless ultrasound
probe via the charging terminal connector. The sensor may
be further configured to recognize whether pin mapping of
the power supply terminal matches pin mapping of the
charging terminal connector, and the controller may be
further configured to determine whether to pair the ultra-
sound imaging apparatus with the wireless ultrasound probe,
based on a result of the recognizing by the sensor as to
whether the pin mapping of the power supply terminal
matches the pin mapping of the charging terminal connector.
[0019] The controller may be further configured to prevent
the power supply terminal from supplying power to the
wireless ultrasound probe when the pin mapping of the
power supply terminal does not match the pin mapping of
the charging terminal connector.

[0020] The ultrasound imaging apparatus may further
include a display configured to display a Ul indicating a state
in which the power is prevented from being supplied to the
wireless ultrasound probe.

[0021] In accordance with another aspect of the disclo-
sure, a method of connecting an ultrasound imaging appa-
ratus with a wireless ultrasound probe includes: recognizing
a state in which a charging terminal connector of the
wireless ultrasound probe is coupled to a power supply
terminal of the ultrasound imaging apparatus; supplying a
power to the wireless ultrasound probe coupled to the power
supply terminal to charge a battery of the wireless ultrasound
probe; and pairing the ultrasound imaging apparatus with the
wireless ultrasound probe being charged by using a wireless
communication method.

[0022] For example, the power supply terminal may have
a unique shape configured to be physically coupled only
with the wireless ultrasound probe including the charging
terminal connector having a predetermined shape.

[0023] The method may further include receiving a pass-
word or a specific pattern from a user, and the pairing of the
ultrasound imaging apparatus with the wireless ultrasound
probe may include determining, based on the received
password or specific pattern, whether to pair the ultrasound
imaging apparatus with the wireless ultrasound probe being
charged.

[0024] The method may further include receiving identi-
fication information and characteristic information of the
wireless ultrasound probe being charged, and the pairing of
the ultrasound imaging apparatus with the wireless ultra-
sound probe may include determining whether to pair the
ultrasound imaging apparatus with the wireless ultrasound
probe based on the received ID information and character-
istic information of the wireless ultrasound probe.

[0025] The method may further include acquiring biomet-
ric information including at least one of a fingerprint, an iris,
and a facial contour of a user of the wireless ultrasound
probe, and the pairing of the ultrasound imaging apparatus
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with the wireless ultrasound probe may include: identifying
the user based on the acquired biometric information; and
determining whether to pair the ultrasound imaging appa-
ratus with the wireless ultrasound probe according to the
identified user.

[0026] The method may further include displaying a Ul
indicating a state in which the wireless ultrasound probe is
being charged and a state in which the wireless ultrasound
probe is paired with the ultrasound imaging apparatus.
[0027] The method may further include: recognizing
whether pin mapping of the power supply terminal matches
pin mapping of the charging terminal connector; preventing
the power from being supplied to the wireless ultrasound
probe when the pin mapping of the power supply terminal
does not match the pin mapping of the charging terminal
connector; and displaying a Ul indicating a state in which
the power is prevented from being supplied to the wireless
ultrasound probe.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The above and other aspects, features, and advan-
tages of certain embodiments of the present disclosure will
be more apparent from the following description taken in
conjunction with the accompanying drawings in which:
[0029] FIG. 1 is a conceptual diagram illustrating an
example in which wireless ultrasound probes are each
coupled to a power supply terminal of an ultrasound imaging
apparatus to receive a charging power from the ultrasound
imaging apparatus, according to an embodiment;

[0030] FIGS. 2A and 2B are perspective views of charging
terminal connectors of wireless ultrasound probes according
to embodiments;

[0031] FIGS. 3A and 3B are conceptual diagrams illus-
trating methods of respectively coupling charging terminal
connectors of wireless ultrasound probes to a power supply
terminal, according to embodiments;

[0032] FIG. 4 is a block diagram of a configuration of a
wireless ultrasound probe according to an embodiment;
[0033] FIG. 5 is a block diagram of a configuration of an
ultrasound imaging apparatus according to an embodiment;
[0034] FIG. 6 is a flowchart of a method, performed by an
ultrasound imaging apparatus, of pairing with a wireless
ultrasound probe, according to an embodiment;

[0035] FIGS. 7A and 7B are diagrams for explaining
methods, performed by an ultrasound imaging apparatus, of
pairing with a wireless ultrasound probe by receiving a
password from a user, according to embodiments;

[0036] FIG. 7C is a perspective view of a wireless ultra-
sound probe according to an embodiment;

[0037] FIG. 8 is a flowchart of a method, performed by an
ultrasound imaging apparatus, of determining whether to
pair with a wireless ultrasound probe and displaying a state
of pairing with the wireless ultrasound probe; according to
an embodiment;

[0038] FIGS. 9A and 9B are diagrams for explaining
methods by which an ultrasound imaging apparatus displays
states of pairing with wireless ultrasound probes, according
to embodiments;

[0039] FIG. 10 is a block diagram of a configuration of an
ultrasound system including a wireless ultrasound probe and
an ultrasound imaging apparatus, according to an embodi-
ment; and

[0040] FIGS. 11A through 11C are diagrams illustrating
ultrasound imaging apparatuses according to embodiments.
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DETAILED DESCRIPTION

[0041] Advantages and features of one or more embodi-
ments of the present disclosure and methods of accomplish-
ing the same may be understood more readily by reference
to the following detailed description of the embodiments and
the accompanying drawings. In this regard, the present
embodiments may have different forms and should not be
construed as being limited to the descriptions set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete and will fully
convey the concept of the present embodiments to one of
ordinary skill in the art, and the present disclosure will only
be defined by the appended claims.

[0042] Terms used herein will now be briefly described
and then one or more embodiments of the present disclosure
will be described in detail.

[0043] All terms including descriptive or technical terms
which are used herein should be construed as having mean-
ings that are obvious to one of ordinary skill in the art.
However, the terms may have different meanings according
to the intention of one of ordinary skill in the art, precedent
cases, or the appearance of new technologies. Also, some
terms may be arbitrarily selected by the applicant, and in this
case, the meaning of the selected terms will be described in
detail in the detailed description of the disclosure. Thus, the
terms used herein have to be defined based on the meaning
of the terms together with the description throughout the
specification.

[0044] When a part “includes” or “comprises” an element,
unless there is a particular description contrary thereto, the
part can further include other elements, not excluding the
other elements. Also, the term “unit” in the embodiments of
the present disclosure means a software component or
hardware component such as a field-programmable gate
array (FPGA) or an application-specific integrated circuit
(ASIC), and performs a specific function. However, the term
“unit” is not limited to software or hardware. The “unit” may
be formed so as to be in an addressable storage medium, or
may be formed so as to operate one or more processors.
Thus, for example, the term “unit” may refer to components
such as software components, object-oriented software com-
ponents, class components, and task components, and may
include processes, functions, attributes, procedures, subrou-
tines, segments of program code, drivers, firmware, micro
codes, circuits, data, a database, data structures, tables,
arrays, or variables. A function provided by the components
and “units” may be associated with the smaller number of
components and “units”, or may be divided into additional
components and “units”.

[0045] Expressions such as “at least one of,” when pre-
ceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list.
[0046] In the present specification, an “object” may be a
human, an animal, or a part of a human or animal. For
example, the object may be an organ (e.g., the liver, the
heart, the womb, the brain, a breast, or the abdomen), a
blood vessel, or a combination thereof. Furthermore, the
“object” may be a phantom. The phantom means a material
having a density, an effective atomic number, and a volume
that are approximately the same as those of an organism. For
example, the phantom may be a spherical phantom having
properties similar to the human body.

[0047] Furthermore, in the present specification, a “user”
may be, but is not limited to, a medical expert, such as a
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medical doctor, a nurse, a medical laboratory technologist,
and a technician who repairs an ultrasound imaging appa-
ratus.

[0048] Furthermore, in the present specification, the terms
“first”, “second”, “1-1”, etc. are only used to distinguish one
component, element, object, image, pixel, or patch from
another component, element, object, image, pixel, or patch.
Thus, these terms are not limited to representing the order or
priority among elements or components.

[0049] Reference will now be made in detail to embodi-
ments, examples of which are illustrated in the accompany-
ing drawings. In this regard, the present embodiments may
have different forms and should not be construed as being
limited to the descriptions set forth herein. In the following
description, well-known functions or constructions are not
described in detail so as not to obscure the embodiments
with unnecessary detail.

[0050] FIG. 1 is a conceptual diagram illustrating an
example in which first and second wireless ultrasound
probes 100 and 101 are each coupled to a power supply
terminal 20 of an ultrasound imaging apparatus 10 to receive
a charging power from the ultrasound imaging apparatus 10,
according to an embodiment

[0051] Although FIG. 1 shows that the ultrasound imaging
apparatus 10 is a cart type apparatus, it may also be
implemented as a portable type apparatus. Examples of
portable ultrasound imaging apparatuses may include, but
are not limited to, a picture archiving and communication
system (PACS) viewer, a hand-carried cardiac ultrasound
(HCU) device, a smartphone, a laptop computer, a personal
digital assistant (PDA), and a tablet PC. The ultrasound
imaging apparatus 10 may be an apparatus configured to
generate an ultrasound image by processing ultrasound
image data received from either of the first and second
wireless ultrasound probes 100 and 101 and display the
generated image, or may be an apparatus for implementing
only an image display function without performing a sepa-
rate image processing function.

[0052] For example, the ultrasound imaging apparatus 10
may include a power supply terminal 20 configured to
supply power to the first wireless ultrasound probe 100 and
charge a battery of the first wireless ultrasound probe 100. In
an embodiment, the power supply terminal 20 may be
coupled with a first charging terminal connector 110 to
charge the battery of the first wireless ultrasound probe 100.
[0053] The first and second wireless ultrasound probes
100 and 101 may each transmit ultrasound signals to an
object and receive echo signals reflected from the object to
thereby produce reception signals. The first and second
wireless ultrasound probes 100 and 101 may each perform
image processing on the reception signals to thereby gen-
erate ultrasound image data and then transmit the generated
ultrasound image data to the ultrasound imaging apparatus
10.

[0054] The first and second wireless ultrasound probes
100 and 101 may respectively include first and second
charging terminal connectors 110 and 120 configured to
receive power from the power supply terminal 20 to charge
batteries of the first and second wireless ultrasound probes
100 and 101. The first and second charging terminal con-
nectors 110 and 120 may each have a unique shape enabling
them to be_physically coupled to the power supply terminal
20. In other words, the first and second charging terminal
connectors 110 and 120 may each have a shape correspond-
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ing to that of the power supply terminal 20 of the ultrasound
imaging apparatus 10, such that they are each coupled only
to the predetermined power supply terminal 20. In this case,
“coupled” may refer to engaging a terminal having an
protruding structure with an opening having a shape corre-
sponding to the protruding structure while the terminal and
the opening are in contact with each other. For example, a
coupling relationship may mean a structure in which a
terminal and an opening may be aligned and mated with
each other as male and female elements.

[0055] In the embodiment shown in FIG. 1, the first
charging terminal connector 110 attached to the first wireless
ultrasound probe 100 may have a structure corresponding to
that of the power supply terminal 20 such that the first
charging terminal connector 110 may be coupled to the
power supply terminal 20. For example, the power supply
terminal 20 may include six (6) protruding terminals for
supplying power, and the first charging terminal connector
110 may include the same number of openings, i.e., six (6)
openings at respective positions corresponding to those of
the six terminals included in the power supply terminal 20.
[0056] On the other hand, the second charging terminal
connector 120 attached to the second wireless ultrasound
probe 101 may not have a shape corresponding to that of the
power supply terminal 20, and thus, may not be coupled to
the power supply terminal 20. In other words, the second
charging terminal connector 120 may be formed to have a
structure that that does not enable physical coupling with the
power supply terminal 20. For example, the second charging
terminal connector 120 may include only a total of four (4)
openings at positions that do not correspond to those of the
six terminals in the power supply terminal 20. However, the
shape of the second charging terminal connector 120 is
merely an example, and is not limited to that shown in FIG.
1.

[0057] The ultrasound imaging apparatus 10 may supply a
charging power to the first wireless ultrasound probe 100
coupled thereto via the power supply terminal 20 and may
be paired with the first wireless ultrasound probe 100 by
using a wireless communication method. In this case,
“paired” may mean a state in which the ultrasound imaging
apparatus 10 may be connected wirelessly with the first
wireless ultrasound probe 100 by using a wireless commu-
nication method. In detail, pairing may refer to a method
whereby the first wireless ultrasound probe 100 transmits, to
the ultrasound imaging apparatus 10, information including
at least one of its own identification (ID) information, a
probe type, a communication method used for wireless
connection, a wireless communication frequency, an execut-
able application, battery charging information, a remaining
battery capacity, and a remaining usability time, while the
ultrasound imaging apparatus 10 wirelessly connects with
the first wireless ultrasound probe 100 based on the received
information.

[0058] “Pairing” is conceptually different from “activa-
tion”. “Activation” may be defined as a state in which the
ultrasound imaging apparatus 10 transmits a control signal
such as a power control signal or a beamforming control
signal to the first wireless ultrasound probe 100 and is able
to operate the first wireless ultrasound probe 100 to transmit
ultrasound signals to the object, receive ultrasound echo
signals reflected from the object, or transmit ultrasound
image data generated by the first wireless ultrasound probe
100 itself to the ultrasound imaging apparatus 10.
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[0059] In an embodiment, when the ultrasound imaging
apparatus 10 recognizes that a charging power is being
applied to the first wireless ultrasound probe 100, the
ultrasound imaging apparatus 10 may transmit a pairing
signal only to the first wireless ultrasound probe 100 being
charged. In other words, the ultrasound imaging apparatus
10 may pair only with the first wireless ultrasound probe 100
and not with the second wireless ultrasound probe 101. In
other words, since a connection for supplying a charging
power is not simply for charging a wireless ultrasound
probe, the wireless ultrasound probe requires a connection to
the power supply terminal 20 for supplying a charging
power even when the wireless ultrasound probe is fully
charged.

[0060] The first and second wireless ultrasound probes
100 and 101 are designed to eliminate space limitations and
improve operability of an ultrasound probe by removing
cables, as compared to a wired ultrasound probe of the
related art connected to the ultrasound imaging apparatus 10
via a communication cable to perform data communication.
However, the first and second wireless ultrasound probes
100 and 101 are vulnerable to theft because they do not
include cables. In particular, anti-theft technology is
urgently needed for high-cost wireless ultrasound probes
integrated with cutting-edge technologies.

[0061] According to the embodiment shown in FIG. 1, the
first wireless ultrasound probe 100 includes the first charg-
ing terminal connector 110 having a unique shape that
enables it to be physically coupled only to the predetermined
power supply terminal 20 of the ultrasound imaging appa-
ratus 10. On the other hand, the second wireless ultrasound
probe 101 has attached thereto the second charging terminal
connector 120 with a shape that cannot be physically
coupled to the power supply terminal 20 of the ultrasound
imaging apparatus 10. Since it is impossible to wirelessly
charge a battery of the second wireless ultrasound probe 120
or to wirelessly pair therewith, this may weaken a thief’s
desire for stealing the second wireless ultrasound probe 120.
In other words, it is meaningless and of no benefit to steal
the second wireless ultrasound probe 120 with respect to
which battery charging or wireless pairing is not possible
even when it is stolen.

[0062] Referring to FIG. 1, the first wireless ultrasound
probe 100 includes the first charging terminal connector 110
having a structure capable of physically coupling with the
power supply terminal 20, whereas the second wireless
ultrasound probe 101 includes the second charging terminal
connector 120 having a completely different shape than that
of the power supply terminal 20 so as not to physically mate
with the power supply terminal 20. However, embodiments
are not limited thereto. In other words, even when a charging
terminal connector of a wireless ultrasound probe is capable
of being physically coupled to the power supply terminal 20,
pins arranged in the charging terminal connector may be
mapped differently than in the power supply terminal 20,
such that charging cannot be performed. Mapping between
a charging terminal connector and a power supply terminal
will be described in more detail below with reference to
FIGS. 3A and 3B.

[0063] FIGS. 2A and 2B are respectively perspective
views of charging terminal connectors of wireless ultra-
sound probes 200A and 200B according to embodiments.
[0064] Referring to FIG. 2A, a charging terminal connec-
tor 210 may be provided on one side of the wireless
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ultrasound probe 200A. The charging terminal connector
210 may receive a charging power for charging a battery
from the power supply terminal (20 of FIG. 1) of the
ultrasound imaging apparatus (10 of FIG. 1). The charging
terminal connector 210 may have a shape corresponding to
that of the power supply terminal 20 of the ultrasound
imaging apparatus 10 such that the charging terminal con-
nector 210 may be physically coupled only to the predeter-
mined power supply terminal 20.

[0065] According to an embodiment, the charging termi-
nal connector 210 may have a structure including a plurality
of openings 211 formed in a direction toward the wireless
ultrasound probe 200A, i.e., the inside thereof. For example,
the charging terminal connector 210 may include a total of
five (5) openings 211. The plurality of openings 211 may be
spaced apart from one another by a predetermined distance.
The number and a size (diameter) of and a separation
distance between the plurality of openings 211 in the charg-
ing terminal connector 210 may respectively correspond to
the number and a size of and a separation distance between
a plurality of terminals in the power supply terminal 20 of
the ultrasound imaging apparatus 10. The number, size, and
shape of and separation distance between the plurality of
openings 211 in the charging terminal connector 210 shown
in FIG. 2A are merely an example and are not limited to
those shown in FIG. 2A.

[0066] Referring to FIG. 2B, a charging terminal connec-
tor 220 may be provided on one side of the wireless
ultrasound probe 200B. The charging terminal connector
220 may have a shape corresponding to that of the power
supply terminal 20 of the ultrasound imaging apparatus 10
to be physically coupled only to the power supply terminal
20.

[0067] Inanembodiment, the charging terminal connector
220 may include a plurality of terminals 221 protruding
outwards. For example, the number of the plurality of
terminals 221 may be five (5), but is not limited thereto. The
plurality of terminals 221 may be spaced apart from one
another by a predetermined distance. The plurality of ter-
minals 221 may each have a shape corresponding to an
opening in the power supply terminal 20 of the ultrasound
imaging apparatus 10 so that the plurality of terminals 221
may be respectively fit into a plurality of openings in the
power supply terminal 20. In other words, a diameter of each
of the plurality of terminals 221 and a separation distance
therebetween may respectively correspond to a diameter of
and a separation distance between each of the plurality of
openings in the power supply terminal 20 of the ultrasound
imaging apparatus 10.

[0068] The size (diameter) of and separation distance
between the plurality of terminals 221 in the charging
terminal connector 220 shown in FIG. 2B are merely an
example and are not limited to those shown in FIG. 2B.

[0069] According to the embodiments shown in FIGS. 2A
and 2B, the wireless ultrasound probes 200A and 200B
respectively include the charging terminal connectors 210
and 220 having different shapes, and the charging terminal
connectors 210 and 220 may each have a shape correspond-
ing to that of the power supply terminal 20 of the ultrasound
imaging apparatus 10 such that they are each coupled only
to the predetermined power supply terminal 20. This con-
figuration may make battery charging impossible even if the
wireless ultrasound probes 200A and 200B are stolen and
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used and thus weaken or eliminate the inclination to steal,
thereby preventing the wireless ultrasound probes 200A and
200B from being stolen.

[0070] FIGS. 3A and 3B are conceptual diagrams illus-
trating methods of respectively coupling charging terminal
connectors 310 and 320 of wireless ultrasound probes 300A
and 300B to a power supply terminal 30, according to
embodiments.

[0071] Referring to FIG. 3A, the charging terminal con-
nector 310 of the wireless ultrasound probe 300A may be
coupled to the power supply terminal 30 of an ultrasound
imaging apparatus. In an embodiment, the charging terminal
connector 310 may include a plurality of pins. The charging
terminal connector 310 may include the same number of
pins as that of a plurality of openings in the power supply
terminal 30. A diameter of each of the plurality of pins and
a separation distance therebetween may respectively corre-
spond to a diameter of and a separation distance between the
plurality of openings in the power supply terminal 30.
[0072] The charging terminal connector 310 may be pin
mapped so that at least one of the plurality of pins included
therein may receive power from the power supply terminal
30. In an embodiment, only at least one of the plurality of
openings in the power supply terminal 30 may supply power
to the at least one of the plurality of pins in the charging
terminal connector 310. In this case, pin mapping may refer
to mapping such that power is transmitted or received via a
combination of at least one of the plurality of pins or
openings or at least two of the plurality of pins or openings.
[0073] The power supply terminal 30 and the charging
terminal connector 310 may be respectively mapped accord-
ing to preset pin maps 30M and 300M-1. For example,
referring to the pin map 30M of the power supply terminal
30, the power supply terminal 30 may be mapped to supply
a charging power to the wireless ultrasound probe 300A via
fifth and seventh openings among the plurality of openings.
Referring to the pin map 300M-1 of the charging terminal
connector 310 of the wireless ultrasound probe 3004, the
charging terminal connector 310 may also be mapped to
receive a charging power from the power supply terminal 30
via fifth and seventh pins. In the embodiment shown in FIG.
3A, the pin map 300M-1 of the charging terminal connector
310 of the wireless ultrasound probe 300A is identical to the
pin map 30M of the power supply terminal 30, and accord-
ingly, the wireless ultrasound probe 300A may receive a
charging power from the power supply terminal 30.

[0074] Referring to FIG. 3B, the charging terminal con-
nector 320 of the wireless ultrasound probe 300B may be
coupled to the power supply terminal 30. Similarly to the
charging terminal connector 310 described with reference to
FIG. 3A, the charging terminal connector 320 may include
a plurality of pins that are coupled to the power supply
terminal 30. The charging terminal connector 320 may
include the same number of pins as that of the plurality of
openings formed in the power supply terminal 30. A diam-
eter of and a separation distance between the plurality of
pins included in the charging terminal connector 320 may
respectively correspond to a diameter of and a separation
distance between the plurality of openings in the power
supply terminal 30.

[0075] Referring to a pin map 300M-2 of the charging
terminal connector 320, the charging terminal connector 320
may receive a charging power for charging a battery of the
wireless ultrasound probe 300B via first and ninth pins
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among the plurality of pins. On the other hand, referring to
the pin map 30M of the power supply terminal 30, the power
supply terminal 30 may be mapped to supply power for
charging the wireless ultrasound probe 300B via the fifth and
seventh openings among the plurality of openings. In other
words, in the embodiment shown in FIG. 3B, the pin map
30M of the power supply terminal 30 is not identical to the
pin map 300M-2 of the charging terminal connector 320 of
the wireless ultrasound probe 300B.

[0076] According to the embodiment shown in FIG. 3B,
since the pin map 300M-2 of the charging terminal connec-
tor 320 of the wireless ultrasound probe 300B is not identical
to the pin map 30M of the power supply terminal 30, a
charging power is not supplied to the wireless ultrasound
probe 300B even when the wireless ultrasound probe 300B
is physically coupled to the power supply terminal 30.
Furthermore, when the charging power is not supplied to the
wireless ultrasound probe 300B, the ultrasound imaging
apparatus is not paired wirelessly with the wireless ultra-
sound probe 300B even when the wireless ultrasound probe
300B is physically coupled to the power supply terminal 30.

[0077] In the embodiments described with reference to
FIGS. 3A and 3B, the wireless ultrasound probes 300A and
300B are respectively capable of being coupled to the power
supply terminal 30, but whether the wireless ultrasound
probes 300A and 300B are each to receive a charging power
from the power supply terminal 30 is determined according
to the pin maps 300M-1 and 300M-2. In other words, only
the wireless ultrasound probe 300A that is mapped based on
the same pin map as that of the power supply terminal 30
may receive a charging power from the power supply
terminal 30. By setting the pin map 300M-1 of the charging
terminal connector 310 of the wireless ultrasound probe
300A to be identical to the pin map 30M of the power supply
terminal 30 of the ultrasound imaging apparatus, the wire-
less ultrasound probe 300B having the pin map 300M-2 that
is not identical to the pin map 30M cannot be charged or
paired wirelessly with the ultrasound imaging apparatus.
Thus, this configuration may weaken or eliminate the incli-
nation to steal.

[0078] FIG. 4 is a block diagram of a configuration of a
wireless ultrasound probe 400 according to an embodiment.
The wireless ultrasound probe 400 may transmit ultrasound
signals to an object and receive echo signals reflected from
the object to thereby produce reception signals. The wireless
ultrasound probe 400 may also perform image processing on
the reception signals to thereby generate ultrasound image
data. In an embodiment, the wireless ultrasound probe 400
may transmit the generated ultrasound image data wirelessly
to an ultrasound imaging apparatus.

[0079] Referring to FIG. 4, the wireless ultrasound probe
400 may include a charging terminal connector 410, a
battery 420, a controller 430, and a wireless communication
module 440.

[0080] The charging terminal connector 410 may be
coupled to a power supply terminal of the ultrasound imag-
ing apparatus to receive power from the power supply
terminal and charge the battery 420. The charging terminal
connector 410 may have a unique shape enabling it to be
physically coupled to the power supply terminal. In an
embodiment, the charging terminal connector 410 may have
a shape corresponding to that of the power supply terminal
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of the ultrasound imaging apparatus, such that the charging
terminal connector 410 is coupled only to the predetermined
power supply terminal.

[0081] In an embodiment, the charging terminal connector
410 may include a plurality of pins that are coupled to the
power supply terminal of the ultrasound imaging apparatus
and may be pin mapped such that at least one of the plurality
of pins included therein may receive power from the power
supply terminal. In another embodiment, the charging ter-
minal connector 410 may be pin mapped to have a combi-
nation of at least two of the plurality of pins via which power
is received from the power supply terminal, and pin mapping
of the charging terminal connector 410 may be identical to
pin mapping of the power supply terminal.

[0082] The battery 420 may supply an operating power to
the wireless ultrasound probe 400. In particular, the battery
420 may supply an operating power to the controller 430 and
the wireless communication module 440. In this case, an
operating power may mean a power generated by the battery
420 and supplied to perform respective functions of the
controller 430 and the wireless communication module 440.
The battery 420 may be a rechargeable secondary battery.
The battery 420 may be a lithium ion (Li-ion) battery, but is
not limited thereto. For example, the battery 420 may consist
of at least one of a Li-ion battery, a Li polymer battery, a
nickel (Ni)-cadmium (Cd) battery, a lead-acid battery, and a
nickel metal hydride battery (NiIMH).

[0083] The controller 430 may receive an operating power
from the battery 420 to control the wireless communication
module 440. The controller 430 may recognize a battery
charging state in which the charging terminal connector 410
is physically coupled to the power supply terminal such that
power is applied to the battery 420. When the wireless
ultrasound probe 400 is in the battery charging state, the
controller 430 may control the wireless communication
module 440 to be paired wirelessly to the ultrasound imag-
ing apparatus by using a wireless communication method.
For example, the controller 430 may be formed as a hard-
ware module including at least one of a central processing
unit (CPU), a microprocessor, a graphic processing unit
(GPU), random-access memory (RAM), and read-only
memory (ROM). In an embodiment, the controller 430 may
be implemented as an application processor (AP). In another
embodiment, the controller 430 may also be implemented as
a hardware component such as a FPGA or an ASIC.
[0084] The controller 430 may control the wireless com-
munication module 440 to wirelessly transmit ID informa-
tion and characteristic information to the ultrasound imaging
apparatus. In this case, the ID information may refer to an ID
and a type of the wireless ultrasound probe 400, and the
characteristic information may be information including at
least one of a wireless communication frequency used for
wireless communication with the ultrasound imaging appa-
ratus, a connection type, an executable application, a wire-
less communication method, a communication status, bat-
tery charging information, a remaining battery capacity, and
a remaining usability time.

[0085] The wireless communication module 440 may be
paired with the ultrasound imaging apparatus by using a
wireless communication method. For example, the wireless
communication module 440 may be paired wirelessly to the
ultrasound imaging apparatus by using at least one of
wireless communication methods including a Wireless
Local Area Network (WLAN), Wireless Fidelity (Wi-Fi),
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Bluetooth, Zigbee, Wi-Fi Direct (WFD), Infrared Data Asso-
ciation (IrDA), Bluetooth Low Energy (BLE), Near Field
Communication (NFC), Wireless Broadband Internet (Wi-
Bro), World Interoperability for Microwave Access (Wi-
MAX), Shared Wireless Access Protocol (SWAP), Wireless
Gigabit Alliance (WiGig), and radio frequency (RF) com-
munication.

[0086] In an embodiment, the wireless communication
module 440 may include a 60-GHz millimeter wave (mm-
Wave) data communication module configured to transmit
ultrasound raw data to the ultrasound imaging apparatus. In
another embodiment, the wireless communication module
440 may include only a local area communication module
for pairing with the ultrasound imaging apparatus.

[0087] Although not shown in FIG. 4, the wireless ultra-
sound probe 400 may further include a biometric recognition
module. The biometric recognition module may acquire
biometric information including at least one of a user’s
fingerprint, iris, and facial contour. The controller 430 may
identify a user based on the biometric information acquired
by the biometric recognition module and control the wireless
communication module 440 to be paired with the ultrasound
imaging apparatus by using a wireless communication
method according to the identified user, as will be described
in more detail below with reference to FIG. 7C.

[0088] FIG. 5 is a block diagram of a configuration of an
ultrasound imaging apparatus 500 according to an embodi-
ment. The ultrasound imaging apparatus 500 may be con-
nected wirelessly with a wireless ultrasound probe 400. The
ultrasound imaging apparatus 500 may be implemented as a
cart type apparatus as well as a portable type apparatus.
Examples of portable ultrasound imaging apparatuses may
include, but are not limited to, a PACS viewer, a HCU
device, a smartphone, a laptop computer, a PDA, and a tablet
PC.

[0089] In an embodiment, the ultrasound imaging appa-
ratus 500 may be an apparatus configured to generate an
ultrasound image by processing ultrasound image data
received from the wireless ultrasound probes 400 and dis-
play the generated image, or may be an apparatus for
implementing only an image display function without pet-
forming a separate image processing function.

[0090] Referring to FIG. 5, the ultrasound imaging appa-
ratus 500 may include a power supply terminal 510, a sensor
512, a controller 520, a wireless communication module
530, and a display 540.

[0091] The power supply terminal 510 may supply power
to the wireless ultrasound probe 400 to charge the battery
(420 of FIG. 4) of the wireless ultrasound probe 400. The
power supply terminal 510 may be physically coupled with
the charging terminal connector (410 of FIG. 4) of the
wireless ultrasound probe 400. In an embodiment, the power
supply terminal 510 may have a unique shape enabling it to
be coupled only to the wireless ultrasound probe 400 includ-
ing the charging terminal connector 410 having a predeter-
mined shape.

[0092] In an embodiment, the power supply terminal 510
may include a plurality of pins and may be pin mapped such
that at least one of the plurality of pins may supply a
charging power to the wireless ultrasound probe 400 via the
charging terminal connector 410. In another embodiment,
the power supply terminal 510 may include a plurality of
openings and may be pin mapped such that only at least one
of the plurality of openings may supply a charging power to
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the wireless ultrasound probe 400 via the charging terminal
connector 410. Pin mapping of the power supply terminal
510 may be identical to pin mapping of the charging
terminal connector 410 of the wireless ultrasound probe 400.
[0093] The sensor 512 may recognize a charging state in
which the power supply terminal 510 is physically coupled
with the charging terminal connector 410 to supply power to
the battery 420. In an embodiment, the sensor 512 may
recognize whether the pin mapping of the power supply
terminal 510 is identical to the pin mapping of the charging
terminal connector 410.

[0094] In an embodiment, the sensor 512 may not only
recognize a status of power connection between the power
supply terminal 510 and the charging terminal connector
410 of the wireless ultrasound probe 400 but also acquire
additional information. For example, even when the power
supply terminal 510 of the ultrasound imaging apparatus 500
has the same physical shape as the charging terminal con-
nector 410 of the wireless ultrasound probe 400, the power
supply terminal 510 may supply a positive (+) power via
three (3) terminals (e.g., terminals 1 through 3), but the
charging terminal connector 410 may receive the positive
(+) power via two (2) terminals (e.g., terminals 2 and 3). In
this case, a charging power may be supplied to the wireless
ultrasound probe 400, but the ultrasound imaging apparatus
500 is not capable of being paired with the wireless ultra-
sound probe 400 due to a mismatch between power termi-
nals in the power supply terminal 510 and the charging
terminal connector 410. In other words, the sensor 512 may
acquire information about the number and positions of
‘positive’ (+) terminals via which a charging power is to be
supplied.

[0095] The controller 520 may receive from the sensor
512 a state of physical mating between the power supply
terminal 510 and the charging terminal connector 410 of the
wireless ultrasound probe 400 and a charging state of the
wireless ultrasound probe 400, and control the wireless
communication module 530 such that the wireless ultra-
sound probe 400 in the charging state may be paired with the
ultrasound imaging apparatus 500 by using a wireless com-
munication method. In an embodiment, the controller 520
may determine whether to supply a charging power to the
wireless ultrasound probe 400, based on a result of sensing
by the sensor 512 as to whether pin mapping of the power
supply terminal 510 is identical to pin mapping of the
charging terminal connector 410. In detail, the controller
520 may control the power supply terminal 510 to supply a
charging power to the wireless ultrasound probe 400 only
when the pin mapping of the power supply terminal 510 is
identical to the pin mapping of the charging terminal con-
nector 410. When the sensor 512 recognizes that the pin
mapping of the power supply terminal 510 is not identical to
that of the charging terminal connector 410, the controller
520 may prevent the power supply terminal 510 from
supplying power to the wireless ultrasound probe 400.
[0096] For example, the controller 520 may be formed as
a hardware module including at least one of a CPU, a
microprocessor, a GPU, RAM, and ROM. In an embodi-
ment, when the ultrasound imaging apparatus 500 is imple-
mented as a portable type apparatus such as a smartphone,
a laptop computer, a PDA, or a tablet PC, the controller 520
the controller 520 may be implemented as an AP.

[0097] According to an embodiment, the controller 520
may control the wireless communication module 530 to
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receive 1D information and characteristic information of the
wireless ultrasound probe 400 that is coupled to the power
supply terminal 510, and determine whether to pair with the
wireless ultrasound probe 400 based on the ID information
and the characteristic information of the wireless ultrasound
probe 400. In this case, the characteristic information of the
wireless ultrasound probe 400 may include at least one of a
wireless communication frequency used for communication,
a connection type, an executable application, a wireless
communication method, a communication status, battery
charging information, a remaining battery capacity, and a
remaining usability time. The controller 520 may respec-
tively compare the received 1D information and character-
istic information with prestored 1D information and charac-
teristic information and control the wireless communication
module 530 to pair only with the wireless ultrasound probe
400 registered with the ultrasound imaging apparatus 500.

[0098] The wireless communication module 530 may be
connected with the wireless ultrasound probe 400 by using
a wireless communication method. For example, the wire-
less communication module 330 may be paired wirelessly
with the wireless ultrasound probe 400 by using at least one
of wireless communication methods including a WLAN,
Wi-Fi, Bluetooth, Zighee, WFD, IrDA, BLE, NFC, WiBro,
WIMAX, SWAP, WiGig, and RF communication.

[0099] The display 540 may display a Ul indicating a state
in which the wireless ultrasound probe 400 is being charged
and a state of pairing with the wireless ultrasound probe 400.
In an embodiment, when the power supply terminal 510 has
a different shape from the charging terminal connector 410
not to be physically coupled to the wireless ultrasound probe
400, or when power is not supplied to the wireless ultra-
sound probe 400 due to a mismatch between the pin map-
pings of the power supply terminal 510 and the charging
terminal connector 410, the display 540 may display a Ul
indicating a state in which power is prevented from being
supplied to the wireless ultrasound probe 400.

[0100] The display 540 may be constructed by a physical
device including at least one of a liquid crystal display
(LCD), a plasma display panel (PDP), an organic light-
emitting diode (OLED) display, a field-emission display
(FED), a an LED display, a vacuum fluorescent display
(VFD), a digital light processing (DLP) display, a flat panel
display, a three-dimensional (3D) display, and a transparent
display, but embodiments are not limited thereto. According
to an embodiment, the display 540 may be formed as a touch
screen including a touch interface.

[0101] Although not shown in FIG. 5, the ultrasound
imaging apparatus 500 may further include a user input
interface for receiving a password or a specific pattern from
a user. The user input interface may include hardware
components such as a key pad, a mouse, a trackball, a touch
pad, a touch screen, and a jog switch, but are not limited
thereto. When the display 540 is formed as a touch screen,
the display 540 may be integrated with a touch pad to
receive a user touch input.

[0102] The controller 520 may determine whether to pair
the ultrasound imaging apparatus 500 with the wireless
ultrasound probe 400, based on the password or specific
pattern received via the user input interface, as will be
described in more detail below with reference to FIGS. 7A
and 7B.
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[0103] FIG. 6 is a flowchart of a method, performed by an
ultrasound imaging apparatus, of pairing with a wireless
ultrasound probe, according to an embodiment.

[0104] The ultrasound imaging apparatus recognizes a
state in which a charging terminal connector of the wireless
ultrasound probe is coupled to a power supply terminal
(S610). In an embodiment, the power supply terminal of the
ultrasound imaging apparatus may have a unique shape
enabling it to be coupled only to the wireless ultrasound
probe including the charging terminal connector with a
predetermined shape. In an embodiment, the ultrasound
imaging apparatus may recognize whether pin mapping of
the power supply terminal is identical to pin mapping of the
charging terminal connector of the wireless ultrasound
probe.

[0105] The ultrasound imaging apparatus charges a bat-
tery of the wireless ultrasound probe coupled to the power
supply terminal (S620). In an embodiment, the ultrasound
imaging apparatus may supply a charging power to the
wireless ultrasound probe only when pin mapping of the
power supply terminal is identical to pin mapping of the
charging terminal connector of the wireless ultrasound
probe. When the ultrasound imaging apparatus recognizes
that the pin mapping of the power supply terminal is not
identical to the pin mapping of the charging terminal con-
nector, the ultrasound imaging apparatus may prevent power
from being supplied to the wireless ultrasound probe.

[0106] The ultrasound imaging apparatus pairs with the
wireless ultrasound probe being charged by using a wireless
communication method (S630). In an embodiment, the
ultrasound imaging apparatus may transmit a pairing signal
to the wireless ultrasound probe that is coupled to the power
supply terminal and is receiving a charging power via the
power supply terminal and wirelessly connect with the
wireless ultrasound probe. In an embodiment, the ultrasound
imaging apparatus may be paired with the wireless ultra-
sound probe by using at least one of wireless communication
methods including a WLAN, Wi-Fi, Bluetooth, Zigbee,
WED, tDA, BLE, NFC, WiBro, WiIMAX, SWAP, WiGig,
and RF communication.

[0107] FIGS. 7A and 7B are diagrams for explaining
methods, performed by an ultrasound imaging apparatus
700, of pairing with a wireless ultrasound probe by receiving
a password from a user, according to embodiments.

[0108] Referring to FIG. 7A, the ultrasound imaging appa-
ratus 700 may receive a user input of entering a password.
A display 740 of the ultrasound imaging apparatus 700 may
display in a first region 741 a thumbnail image 711 of a
wireless ultrasound probe to which a charging power is
being supplied via a power supply terminal. When the
wireless ultrasound probe is being charged, the ultrasound
imaging apparatus 700 may display a password Ul 750
requesting a user to enter a password on the display 740.

[0109] The password is a preset security code that allows
the user to use the wireless ultrasound probe that is coupled
to the ultrasound imaging apparatus 700 and is being
charged and may be composed of letters, numerals, or any
combination thereof. The ultrasound imaging apparatus 700
may receive a password from the user via a user input device
including at least one of a key pad, a mouse, a trackball, a
touch pad., a touch screen, and a jog switch. When the
display 740 is formed as a touch screen, the display 740 may
be integrated with a touch pad to display a keypad Ul
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including letters and numerals and receive a user touch input
for entering a password via the keypad UL

[0110] The ultrasound imaging apparatus 700 may be
paired wirelessly with a wireless ultrasound probe only
when a password received from the user matches a security
code predetermined with respect to the wireless ultrasound
probe. Furthermore, the ultrasound imaging apparatus 700
may use the wireless ultrasound probe paired wirelessly
thereto to transmit ultrasound signals to an object and
receive ultrasound echo signals reflected from the object to
thereby acquire ultrasound image data with respect to the
object. When the password received from the user does not
match the security code predetermined with respect to the
wireless ultrasound probe, the ultrasound imaging apparatus
700 may prevent a charging power from being supplied to
the wireless ultrasound probe.

[0111] Referring to FIG. 7B, an ultrasound imaging appa-
ratus 700 may display in a first region 741 of a display 740
a thumbnail image 711 of a wireless ultrasound probe to
which a charging power is being supplied via a power supply
terminal. The ultrasound imaging apparatus 700 may receive
a user input of entering a specific pattern on the display 740.
When the wireless ultrasound probe is being charged, the
ultrasound imaging apparatus 700 may display a pattern Ul
760 requesting a user to enter a specific pattern on the
display 740. In an embodiment, the display 740 may be
formed as a touch screen, and receive a user input of
touching specific positions on the pattern Ul 760 and
sequentially dragging over the specific positions.

[0112] The ultrasound imaging apparatus 700 may be
paired wirelessly with a wireless ultrasound probe only
when a specific pattern received from the user matches a
pattern preset with respect to the wireless ultrasound probe.
Furthermore, the ultrasound imaging apparatus 700 may use
the wireless ultrasound probe paired wirelessly thereto to
transmit ultrasound signals to an object and receive ultra-
sound echo signals reflected from the object to thereby
acquire ultrasound image data with respect to the object.
[0113] When the specific pattern received from the user
does not match the pattern preset with respect to the wireless
ultrasound probe, the ultrasound imaging apparatus 700 may
prevent a charging power from being supplied to the wire-
less ultrasound probe.

[0114] FIG. 7C is a perspective view of a wireless ultra-
sound probe 710 according to an embodiment.

[0115] Referring to FIG. 7C. the wireless ultrasound probe
710 may include a charging terminal connector 720 and a
fingerprint information acquisitor 730 that are respectively
provided on sides of the wireless ultrasound probe 710.
Since the charging terminal connector 720 corresponds to
the charging terminal connectors (210 of FIG. 2A and 220 of
FIG. 2B) described with reference to FIGS. 2A and 2B, a
detailed description thereof will be omitted here.

[0116] The fingerprint information acquisitor 730 may
recognize a fingerprint possessed by a user of the wireless
ultrasound probe 710 and transmit information about the
recognized fingerprint to a controller of the wireless ultra-
sound probe 710. When information about the fingerprint
recognized by the fingerprint information acquisitor 730
matches information about a fingerprint preregistered as an
authorized user of the wireless ultrasound probe 710, the
wireless ultrasound probe 710 may be paired wirelessly to
the ultrasound imaging apparatus (700 of FIGS. 7A or 7B).
Furthermore, in an embodiment, when information about the
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fingerprint recognized by the fingerprint information
acquisitor 730 matches information about a fingerprint pre-
registered as an authorized user of the wireless ultrasound
probe 710, the wireless ultrasound probe 710 may be
unlocked to transmit ultrasound signals to an object and
receive ultrasound echo signals reflected from the object.
[0117] When information about the fingerprint recognized
by the fingerprint information acquisitor 730 does not match
information about a fingerprint preregistered with respect to
the wireless ultrasound probe 710, the wireless ultrasound
probe 710 switches back to a locked state such that all
operations thereof are stopped.

[0118] Although FIG. 7C shows that the wireless ultra-
sound probe 710 includes the fingerprint information
acquisitor 730, embodiments are not limited thereto. In an
embodiment, the wireless ultrasound probe 710 may include
a biometric recognition module for recognizing a user’s iris
or facial contour.

[0119] FIG. 8 is a flowchart of a method, performed by an
ultrasound imaging apparatus, of determining whether to
pair with a wireless ultrasound probe and displaying a state
of pairing with the wireless ultrasound probe; according to
an embodiment.

[0120] The ultrasound imaging apparatus recognizes a
state in which a charging terminal connector of the wireless
ultrasound probe is coupled to a power supply terminal
(S810). In an embodiment, the power supply terminal of the
ultrasound imaging apparatus may have a unique shape
enabling it to be coupled only to the wireless ultrasound
probe including the charging terminal connector having a
predetermined shape. In an embodiment, the ultrasound
imaging apparatus may recognize whether pin mapping of
the power supply terminal is identical to pin mapping of the
charging terminal connector of the wireless ultrasound
probe.

[0121] The ultrasound imaging apparatus checks whether
pin mapping of the power supply terminal is identical to pin
mapping of the charging terminal connector (S820). Even
when the charging terminal connector of the wireless ultra-
sound probe is physically coupled to the power supply
terminal of the ultrasound imaging apparatus in operation
S810, the pin mapping of the power supply terminal may be
different from that of the charging terminal connector. In an
embodiment, pin mapping of the charging terminal connec-
tor of the wireless ultrasound probe may be set to receive a
charging power only via the specific power supply terminal
of the ultrasound imaging apparatus.

[0122] When the pin mapping of the power supply termi-
nal of'the ultrasound imaging apparatus is identical to the pin
mapping of the charging terminal connector of the wireless
ultrasound probe in operation S820, the ultrasound imaging
apparatus may supply a charging power to the wireless
ultrasound probe. Otherwise, when the pin mapping of the
power supply terminal of the ultrasound imaging apparatus
does not match the pin mapping of the charging terminal
connector of the wireless ultrasound probe in operation
S820, the ultrasound imaging apparatus may prevent a
charging power from being supplied to the wireless ultra-
sound probe.

[0123] The ultrasound imaging apparatus determines
whether the wireless ultrasound probe is unlocked (S830). In
operation S830, “unlocked” may mean that the wireless
ultrasound probe is paired with the ultrasound imaging
apparatus by using a wireless communication method even
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when a charging power is supplied to the wireless ultrasound
probe and authorization is granted to use the wireless
ultrasound probe to acquire ultrasound image data with
respect to the object. Matching of the pin mappings with
each other in operation S820 is a primary unlock operation
for using the wireless ultrasound probe. Operation S830 may
be a secondary unlock operation for pairing with the wire-
less ultrasound probe being charged and acquiring ultra-
sound image data.

[0124] In an embodiment, the ultrasound imaging appa-
ratus may receive a password or specific pattern with respect
to the wireless ultrasound probe from the user and determine
whether to pair with the wireless ultrasound probe being
charged based on the received password or specific pattern.
The ultrasound imaging apparatus may wirelessly pair with
the wireless ultrasound probe only when the password
received from the user matches a security code predeter-
mined with respect to the wireless ultrasound probe (S840).

[0125] According to an embodiment, the ultrasound imag-
ing apparatus may receive ID information and characteristic
information of the wireless ultrasound probe being charged
and determine whether to pair with the wireless ultrasound
probe based on the received ID information and the char-
acteristic information of the wireless ultrasound probe. In
operation S830, the ID information may refer to an ID and
a type of the wireless ultrasound probe, and the character-
istic information may be information including at least one
of a wireless communication frequency used for wireless
communication with the ultrasound imaging apparatus, a
connection type, an executable application, a wireless com-
munication method, a communication status, battery charg-
ing information, a remaining battery capacity, and a remain-
ing usability time.

[0126] The ultrasound imaging apparatus may wirelessly
pair with the wireless ultrasound probe only when the
received ID information and characteristic information of
the wireless ultrasound probe respectively match ID infor-
mation and characteristic information predetermined by the
ultrasound imaging apparatus to enable pairing (S840).

[0127] In an embodiment, the ultrasound imaging appa-
ratus may acquire biometric information including at least
one of a fingerprint, an iris, and a facial contour of a user of
the wireless ultrasound probe and identify the user based on
the acquired biometric information. The ultrasound imaging
apparatus may determine whether to pair with the wireless
ultrasound probe according to the biometric information of
the identified user. In an embodiment, the wireless ultra-
sound probe may include a biometric recognition module
configured to acquire biometric information including at
least one of a user’s fingerprint, iris, and facial contour. The
wireless ultrasound probe may determine to wirelessly pair
with the ultrasound imaging apparatus only when biometric
information acquired by the biometric recognition module
matches biometric information predetermined to authorize
the use of the wireless ultrasound probe (S840).

[0128] The ultrasound imaging apparatus pairs with the
wireless ultrasound probe (S840). In an embodiment, the
ultrasound imaging apparatus may transmit a pairing signal
to the wireless ultrasound probe unlocked in operation S830
and wirelessly connect with the wireless ultrasound probe.
In an embodiment, the ultrasound imaging apparatus may be
paired with the wireless ultrasound probe by using at least
one of wireless communication methods including a
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WLAN, Wi-Fi, Bluetooth, Zigbee, WFD, IrDA, BLE, NFC,
WiBro, WiMAX, SWAP, WiGig, and RF communication.
[0129] The ultrasound imaging apparatus displays a Ul
indicating a charging state of the wireless ultrasound probe
and a state of pairing with the wireless ultrasound probe
(5850), as will be described in more detail below with
reference to FI1G. 9A.

[0130] The ultrasound imaging apparatus prevents a
charging power from being supplied to the wireless ultra-
sound probe (S860). The ultrasound imaging apparatus may
prevent power from being supplied to the wireless ultra-
sound probe when the pin mapping of the power supply
terminal does not match the pin mapping of the charging
terminal connector of the wireless ultrasound probe in
operation S820 or when it is not determined in operation
S830 that the wireless ultrasound probe is unlocked.
[0131] The ultrasound imaging apparatus determines not
to pair with the wireless ultrasound probe (S870). When the
ultrasound imaging apparatus does not pair with the wireless
ultrasound probe, the wireless ultrasound probe cannot
apply an ultrasound signal to the object or receive an
ultrasound echo signal reflected from the object. Thus, it
becomes impossible to use the wireless ultrasound probe.
[0132] The ultrasound imaging apparatus displays a Ul
indicating a state in which supply of a charging power is
prevented (S880). In an embodiment, the ultrasound imag-
ing apparatus may display on a display a Ul indicating a
state in which supply of a charging power is prevented and
that pairing with the wireless ultrasound probe is impossible,
as will be described in more detail below with reference to
FIG. 9B.

[0133] FIGS. 9A and 9B are diagrams for explaining
methods by which an ultrasound imaging apparatus displays
states of pairing with wireless ultrasound probes, according
to embodiments.

[0134] Referring to FIG. 9A, a display 900 of the ultra-
sound imaging apparatus may display a thumbnail image
910 of a wireless ultrasound probe that is paired thereto by
using a wireless communication method and Uls related to
wireless pairing, a communication status, a communication
method, battery charging, etc. As a component of the ultra-
sound imaging apparatus, the display 900 may be attached
to a control panel to display a Ul, but embodiments are not
limited thereto. According to an embodiment, the display
900 may also display an ultrasound image of an object
generated based on ultrasound image data produced by the
wireless ultrasound probe. The display 900 may display Uls
used for operating the ultrasound imaging apparatus, e.g.,
for obtaining an ultrasound image of the object or manipu-
lating the obtained ultrasound image by using the ultrasound
imaging apparatus.

[0135] A region in which the thumbnail image 910 of the
wireless ultrasound probe is displayed may be shown in a
certain color of shade to distinguish the region from the
remaining regions. This may indicate that the wireless
ultrasound probe is paired with the ultrasound imaging
apparatus. An Ul indicating status information of the wire-
less ultrasound probe may be displayed at the top of the
region in which the thumbnail image 910 of the wireless
ultrasound probe is displayed. In an embodiment, the Ul
may be a GUI graphically representing the status informa-
tion. The UT displayed on the display 900 may include a first
UI 920 indicating a status of wireless connection between
the wireless ultrasound probe and the ultrasound imaging
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apparatus, a second Ul 930 indicating a wireless communi-
cation method used to pair the wireless ultrasound probe
with the ultrasound imaging apparatus, and a third UT 940
indicating a state in which a charging power is being
supplied to the wireless ultrasound probe. In an embodi-
ment, the display 900 may display ID information of the
wireless ultrasound probe paired wirelessly to the ultrasound
imaging apparatus. In the embodiment shown in FIG. 9A,
the wireless ultrasound probe paired with the ultrasound
imaging apparatus may be [3-12W.

[0136] The first UT 920 may be a UI indicating a wireless
connection status as the number of bar-shaped antennas. The
more bars in the first Ul 92 may mean the smoother wireless
connection.

[0137] The second UI 930 may be a Ul composed of
symbols indicating Wi-fi, Bluetooth, NFC, WiGig, etc. and
may represent a wireless communication method used to
pair the wireless ultrasound probe with the ultrasound imag-
ing apparatus. In FIG. 9A, the number of bars in the first Ul
920 and the number of antennas in the second UI 930 may
be Uls that graphically represent a status of wireless com-
munication between the wireless ultrasound probe and the
ultrasound imaging apparatus. For example, in the second
UI 930 indicating pairing via Wi-fi, the more antennas that
are filled in a fan-shaped antenna symbol may mean the
smoother Wi-fi pairing between the wireless ultrasound
probe and the ultrasound imaging apparatus.

[0138] The third UI 940 may be a Ul indicating that the
wireless ultrasound probe receives a charging power from a
power supply terminal of the ultrasound imaging apparatus
and is charging a battery embedded therein.

[0139] According to the embodiment shown in FIG. 9A,
the first through third Uls 920, 930, and 940 displayed on the
display 900 may allow the user to easily identify status
information of the wireless ultrasound probe paired with the
ultrasound imaging apparatus, thereby increasing user con-
venience.

[0140] Referring to FIG. 9B, although the display 900 of
the ultrasound imaging apparatus displays a thumbnail
image 911 of a wireless ultrasound probe, the wireless
ultrasound probe represented by the thumbnail image 911
may be a wireless ultrasound probe that is not paired with
the ultrasound imaging apparatus. Unlike in FIG. 9A, a
region in which the thumbnail image 911 of the wireless
ultrasound probe is displayed is not shown in a certain color
or shade, which means that the wireless ultrasound probe is
not paired with the ultrasound imaging apparatus.

[0141] Even when a charging terminal connector of the
wireless ultrasound probe is physically coupled to the power
supply terminal of the ultrasound imaging apparatus, pin
mapping of the power supply terminal may not match pin
mapping of the charging terminal connector (5820 of FIG.
8), or the wireless ultrasound probe may not be unlocked
(S830 of FIG. 8). In this case, a charging power may be
prevented from being supplied to the wireless ultrasound
probe, and the wireless ultrasound probe may not be paired
with the ultrasound imaging apparatus.

[0142] A first UI 921 displayed on the display 900 maybe
a Ul indicating a state in which the wireless ultrasound probe
is not connected wirelessly to the ultrasound imaging appa-
ratus. Signal bars displayed in the first Ul 921 are empty,
which means wireless connection is not made between the
wireless ultrasound probe and the ultrasound imaging appa-
ratus.
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[0143] A second UI 931 indicates a wireless communica-
tion method used to pair the wireless ultrasound probe with
the ultrasound imaging apparatus. However, since the wire-
less ultrasound probe is currently not being paired with the
ultrasound imaging apparatus, fan-shaped signal bars dis-
played in the second UI 931 are all empty.

[0144] A third UI 941 may be a Ul indicating a state in
which a charging power is not being supplied to the wireless
ultrasound probe. The third UT 941 indicates that supply of
power from the ultrasound imaging apparatus to the wireless
ultrasound probe is prevented. In other words, even though
the wireless ultrasound probe is physically coupled to the
ultrasound imaging apparatus, an electrical connection is not
actually made therebetween, and thus, power supply and
charging cannot be performed and thus pairing is terminated.
To restore pairing with the wireless ultrasound probe, the
wireless ultrasound probe has to be electrically connected to
the ultrasound imaging apparatus and receive a charging
power therefrom.

[0145] According to the embodiment shown in FIG. 9, the
display 900 of the ultrasound imaging apparatus displays
Uls indicating a state in which the wireless ultrasound probe
is not paired wirelessly to the ultrasound imaging apparatus
and is not being charged. This may allow the user to quickly
identify a status of the wireless ultrasound probe, thereby
increasing user convenience.

[0146] FIG. 10 is a block diagram of a configuration of an
ultrasound system 1000 including a wireless ultrasound
probe 1100 and an ultrasound imaging apparatus 1200,
according to an embodiment.

[0147] Referring to FIG. 10, the ultrasound system 1000
may include the wireless ultrasound probe 1100 and the
ultrasound imaging apparatus 1200.

[0148] The wireless ultrasound probe 1100 may include a
transmitter 1130, a transducer 1150, a receiver 1170, a
controller 1180, and a communicator 1190. Although FIG.
10 shows that the wireless ultrasound probe 1100 includes
both the transmitter 1130 and the receiver 1170, according to
an implemented configuration, the wireless ultrasound probe
1100 may include some of the components of the transmitter
1130 and the receiver 1170 while the ultrasound diagnosis
apparatus 1200 may also include some of them.

[0149] The transducer 1150 may include a plurality of
transducer elements. The plurality of transducer elements
transmit ultrasound signals to an object 1 in response to
transmitting signals received from the transmitter 1130. The
transducer elements may receive ultrasound signals reflected
from the object 1 to generate reception signals.

[0150] The controller 1180 controls the transmitter 1130 to
generate transmitting signals to be respectively applied to
the transducer elements based on a position and a focal point
of the transducer elements.

[0151] The controller 1180 controls the receiver 1170 to
generate ultrasound data by performing analog-to-digital
conversion on the reception signals received from the trans-
ducer 1150 and summing the analog-to-digital converted
reception signals based on a position and a focal point of the
transducer elements.

[0152] The communicator 1190 may wirelessly transmit
the generated ultrasound data or ultrasound image to the
ultrasound diagnosis apparatus 1200 via a wireless network.
Alternatively, the communicator 240 may receive a control
signal and data from the ultrasound diagnosis apparatus
1200.
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[0153] In addition, the ultrasound system 1000 may also
include at least one wireless ultrasound probe 1100 accord-
ing to the implementation form.

[0154] The ultrasound diagnosis apparatus 1200 may
receive ultrasound data or an ultrasound image from the
wireless ultrasound probe 1100. The ultrasound diagnosis
apparatus 1200 may include a controller 1220, an image
processor 1230, a display 1240, a storage 1250, a commu-
nicator 1260, and an input interface 1270.

[0155] The image processor 1230 may generate an ultra-
sound image by using ultrasound data received from the
wireless ultrasound probe 1100.

[0156] The display 1240 may display an ultrasound image
received from the wireless ultrasound probe 1100 and an
ultrasound image generated by the ultrasound diagnosis
apparatus 1200 and the ultrasound diagnosis system 1000.
The ultrasound diagnosis system 1000 may include two or
more displays 1240 according to its implemented configu-
ration. Furthermore, the display 1240 may be combined with
a touch panel to form a touch screen.

[0157] The controller 1220 may control all operations of
the ultrasound diagnosis system 1000 and flow of signals
between the internal elements of the ultrasound diagnosis
system 1000. The controller 1220 may include a memory for
storing a program or data to perform functions of the
ultrasound diagnosis system 1000 and a processor for pro-
cessing the program or data. Furthermore, the controller
1220 may control the operation of the ultrasound diagnosis
system 1000 by receiving a control signal from the input
interface 1270 or an external apparatus.

[0158] The ultrasound diagnosis apparatus 1200 may
include the communicator 1260 and may be connected to
external apparatuses, for example, servers, medical appara-
tuses, and portable devices such as smart phones, tablet PCs,
wearable devices, etc., via the communicator 1260,

[0159] The communicator 1260 may include at least one
element capable of communicating with the external appa-
ratuses. For example, the communicator 1260 may include
at least one of a local area communication module, a wired
communication module, and a wireless communication
module.

[0160] The communicator 1260 may receive a control
signal and data from an external apparatus and transmit the
received control signal to the controller 1220 such that the
controller 1220 may control the ultrasound diagnosis system
1000 in response to the received control signal.

[0161] Alternatively, the controller 1220 may transmit a
control signal to the external apparatus via the communica-
tor 1260 to control the external apparatus in response to the
control signal from the controller 1220.

[0162] For example, the external apparatus may process
data from the external apparatus in response to the control
signal from the controller 1220 received via the communi-
cator 1260.

[0163] A program for controlling the ultrasound diagnosis
system 1000 may be installed in the external apparatus. The
program may include command languages for performing
part of operation of the controller 1220 or the entire opera-
tion thereof.

[0164] The program may be pre-installed in the external
apparatus or may be installed by a user of the external
apparatus by downloading the program from a server that
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provides applications. The server that provides applications
may include a recording medium on which the program is
stored.

[0165] The storage 1250 may store various data or pro-
grams for driving and controlling the ultrasound diagnosis
system 1000, input and/or output ultrasound data, ultrasound
images, etc.

[0166] The input interface 1270 receives a user input for
controlling the ultrasound diagnosis system 1000. For
example, the user input may include an input for manipu-
lating a button, a keypad, a mouse, a trackball, a jog switch,
or aknop, an input for touching a touchpad or a touch screen,
a voice input, a motion input, and an input of biometric
information such as iris recognition or fingerprint recogni-
tion, but embodiments are not limited thereto.

[0167] Examples of the ultrasound diagnosis apparatus
1200 according to an embodiment will now be described in
detail with reference to FIGS. 11A through 11C.

[0168] FIGS. 11A, 11B, and 11C are diagrams illustrating
ultrasound diagnosis apparatus according to an exemplary
embodiment.

[0169] Referring to FIGS. 11A and 11B, the ultrasound
diagnosis apparatuses 10004 and 10005 may include a main
display 1310 and a sub-display 1320. At least one among the
main display 1310 and the sub-display 1320 may include a
touch screen. The main display 1310 and the sub-display
1320 may display ultrasound images and/or various infor-
mation processed by the ultrasound diagnosis apparatuses
10004 and 10005. The main display 1310 and the sub-
display 1320 may provide graphical user interfaces (GUT),
thereby receiving user’s inputs of data to control the ultra-
sound diagnosis apparatuses 1000a and 10005. For example,
the main display 1310 may display an ultrasound image and
the sub-display 1320 may display a control panel to control
display of the ultrasound image as a GUI. The sub-display
1320 may receive an input of data to control the display of
an image through the control panel displayed as a GUI. The
ultrasound diagnosis apparatuses 1000a and 10005 may
control the display of the ultrasound image on the main
display 1310 by using the input control data.

[0170] Referring to FIG. 11 B, the ultrasound diagnosis
apparatus 10005 may include a control panel 1340. The
control panel 1340 may include buttons, trackballs, jog
switches, or knobs, and may receive data to control the
ultrasound diagnosis apparatus 10005 from the user. For
example, the control panel 1340 may include a time gain
compensation (TGC) button 1331 and a freeze button 1332.
The TGC button 1331 is to set a TGC value for each depth
of an ultrasound image. Also, when an input of the freeze
button 1332 is detected during scanning an ultrasound
image, the ultrasound diagnosis apparatus 10005 may keep
displaying a frame image at that time point.

[0171] The buttons, trackballs, jog switches, and knobs
included in the control panel 1340 may be provided as a GUI
to the main display 1310 or the sub-display 1320.

[0172] Referring to FIG. 11C, the ultrasound diagnosis
apparatus 1000¢ may include a portable device. An example
of the portable ultrasound diagnosis apparatus 1000¢ may
include, for example, smart phones including probes and
applications, laptop computers, personal digital assistants
(PDAS), or tablet PCs, but an exemplary embodiment is not
limited thereto.

[0173] The ultrasound diagnosis apparatus 1000c may
include the probe 2000 and a main body 1400. The probe
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2000 may be connected to one side of the main body 1400
by wire or wirelessly. The main body 1400 may include a
touch screen 1450. The touch screen 1450 may display an
ultrasound image, various pieces of information processed
by the ultrasound diagnosis apparatus 1000¢, and a GUI.
[0174] The embodiments of the present disclosure can be
written as computer programs and can be implemented in
general-use digital computers that execute the programs
using a computer-readable recording medium. The com-
mand language may be stored in the form of a program code,
and when executed by a processor, the command language
may generate a certain program module and perform certain
operations. In addition, the command language may, when
executed by a processor, may perform certain operations
described in the embodiments disclosed in the present
disclosure.

[0175] Examples of the computer-readable recording
medium include magnetic storage media (e.g., ROM, floppy
disks, hard disks, etc.), optical recording media (e.g., CD-
ROMs or DVDs), etc.

[0176] While the present disclosure 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 disclosure as defined by the following claims.

What is claimed is:

1. A wireless ultrasound probe connected wirelessly to an
ultrasound imaging apparatus, the wireless ultrasound probe
comprising:

a battery; and

a charging terminal connector that is coupled to a power

supply terminal of the ultrasound imaging apparatus
and receives power from the power supply terminal to
charge the battery,

wherein the charging terminal connector has a unique

shape configured to be physically coupled to the power
supply terminal.

2. The wireless ultrasound probe of claim 1, wherein the
charging terminal connector has a shape corresponding to a
shape of the power supply terminal such that the charging
terminal connector is coupled only to the predetermined
power supply terminal of the ultrasound imaging apparatus.

3. The wireless ultrasound probe of claim 1, wherein the
charging terminal connector comprises a plurality of pins
that are coupled to the power supply terminal and is pin
mapped such that at least one of the plurality of pins receives
power from the power supply terminal.

4. The wireless ultrasound probe of claim 3, wherein the
charging terminal connector is pin mapped to have a com-
bination of at least two of the plurality of pins via which the
power is received from the power supply terminal.

5. The wireless ultrasound probe of claim 1, further
comprising:

a wireless communication module; and

a controller configured to recognize a battery charging

state in which the charging terminal connector is physi-
cally coupled to the power supply terminal such that
power is applied to the battery, and control, when the
wireless ultrasound probe is in the battery charging
state, the wireless communication module to be paired
wirelessly to the ultrasound imaging apparatus by using
a wireless communication method.
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6. The wireless ultrasound probe of claim 5, further
comprising a biometric recognition module configured to
acquire biometric information including at least one of a
user’s fingerprint, iris, and facial contour,

wherein the controller is further configured to identify the
user based on the biometric information acquired by the
biometric recognition module and control the wireless
communication module to be paired with the ultra-
sound imaging apparatus by using a wireless commu-
nication method according to the identified user.

7. An ultrasound imaging apparatus connected wirelessly
with a wireless ultrasound probe, the ultrasound imaging
apparatus comprising:

a wireless communication module;

a power supply terminal that is coupled to a charging
terminal connector of the wireless ultrasound probe to
supply a charging power for charging a battery of the
wireless ultrasound probe;

a sensor configured to recognize a charging state in which
the power supply terminal is physically coupled with
the charging terminal connector of the wireless ultra-
sound probe such that power is supplied to the battery;
and

a controller configured to control the wireless communi-
cation module to pair the ultrasound imaging apparatus
with the wireless ultrasound probe that is recognized by
the sensor as being in the charging state by using a
wireless communication method,

wherein the power supply terminal has a unique shape
configured to be physically coupled only with the
wireless ultrasound probe including the charging ter-
minal connector having a predetermined shape.

8. The ultrasound imaging apparatus of claim 7, further
comprising a user input interface configured to receive a
password or a specific pattern from a user,

wherein the controller is further configured to determine,
when the charging state is recognized, whether to pair
the ultrasound imaging apparatus with the wireless
ultrasound probe based on the received password or
specific pattern.

9. The ultrasound imaging apparatus of claim 7, wherein
the controller is further configured to control the wireless
communication module to receive identification information
and characteristic information of the wireless ultrasound
probe coupled to the power supply terminal and determine
whether to pair the ultrasound imaging apparatus with the
wireless ultrasound probe based on the received identifica-
tion information and characteristic information of the wire-
less ultrasound probe.

10. The ultrasound imaging apparatus of claim 7, further
comprising a display configured to display a user interface
(Ul) indicating the charging state of the wireless ultrasound
probe and a state of pairing with the wireless ultrasound
probe.

11. The ultrasound imaging apparatus of claim 7, wherein
the power supply terminal comprises a plurality of pins and
is pin mapped such that at least one of the plurality of pins
supplies power to the wireless ultrasound probe via the
charging terminal connector,

wherein the sensor is further configured to recognize
whether pin mapping of the power supply terminal
matches pin mapping of the charging terminal connec-
tor, and
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wherein the controller is further configured to determine
whether to pair the ultrasound imaging apparatus with
the wireless ultrasound probe, based on a result of the
recognizing by the sensor as to whether the pin map-
ping of the power supply terminal matches the pin
mapping of the charging terminal connector.

12. The ultrasound imaging apparatus of claim 11,
wherein the controller is further configured to prevent the
power supply terminal from supplying power to the wireless
ultrasound probe when the pin mapping of the power supply
terminal does not match the pin mapping of the charging
terminal connector.

13. The ultrasound imaging apparatus of claim 12, further
comprising a display configured to display a user interface
(UI) indicating a state in which the power is prevented from
being supplied to the wireless ultrasound probe.

14. A method of connecting an ultrasound imaging appa-
ratus with a wireless ultrasound probe, the method compris-
ing:

recognizing a state in which a charging terminal connec-

tor of the wireless ultrasound probe is coupled to a
power supply terminal of the ultrasound imaging appa-
ratus;

supplying power to the wireless ultrasound probe coupled

to the power supply terminal to charge a battery of the
wireless ultrasound probe; and

pairing the ultrasound imaging apparatus with the wire-

less ultrasound probe being charged, by using a wire-
less communication method.

15. The method of claim 14, wherein the power supply
terminal has a unique shape configured to be physically
coupled only with the wireless ultrasound probe including
the charging terminal connector having a predetermined
shape.

16. The method of claim 14, further comprising receiving
a password or a specific pattern from a user,

wherein the pairing of the ultrasound imaging apparatus

with the wireless ultrasound probe comprises determin-
ing, based on the received password or specific pattern,
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whether to pair the ultrasound imaging apparatus with
the wireless ultrasound probe being charged.

17. The method of claim 14, further comprising receiving
identification information and characteristic information of
the wireless ultrasound probe being charged,

wherein the pairing of the ultrasound imaging apparatus

with the wireless ultrasound probe comprises determin-
ing whether to pair the ultrasound imaging apparatus
with the wireless ultrasound probe based on the
received identification information and characteristic
information of the wireless ultrasound probe.

18. The method of claim 14, further comprising acquiring
biometric information including at least one of a fingerprint,
an iris, and a facial contour of a user of the wireless
ultrasound probe,

wherein the pairing of the ultrasound imaging apparatus

with the wireless ultrasound probe comprises:
identifying the user based on the acquired biometric
information; and

determining whether to pair the ultrasound imaging appa-

ratus with the wireless ultrasound probe according to
the identified user.

19. The method of claim 14, further comprising display-
ing a user interface (UI) indicating a state in which the
wireless ultrasound probe is charged and a state in which the
wireless ultrasound probe is paired with the ultrasound
imaging apparatus.

20. The method of claim 14, further comprising;

recognizing whether pin mapping of the power supply

terminal matches pin mapping of the charging terminal
connector;

preventing the power from being supplied to the wireless

ultrasound probe when the pin mapping of the power
supply terminal does not match the pin mapping of the
charging terminal connector; and

displaying a user interface (UI) indicating a state in which

the power is prevented from being supplied to the
wireless ultrasound probe.
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