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(54) PROBE ASSEMBLY, ULTRASOUND IMAGING APPARATUS AND CONTROLLING METHOD 
OF ULTRASOUND IMAGING APPARATUS

(57) Disclosed herein is a probe assembly, an ultra-
sound imaging apparatus and a controlling method the
ultrasound imaging apparatus.
The ultrasound imaging apparatus includes a placing unit
in which at least one probe connector is placed, an iden-
tification information receiver receiving probe assembly

identification information from the placed probe connec-
tor, an input device receiving a selection command of at
least one probe connector, and a locking unit locking the
at least one probe connector with the ultrasound imaging
apparatus based on the selection command.
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Description

BACKGROUND

1. Field

[0001] Apparatuses and methods consistent with ex-
emplary embodiments relate to a probe assembly, an
ultrasound imaging apparatus configured to generate an
ultrasound image, and a controlling method the ultra-
sound imaging apparatus.

2. Description of Related Art.

[0002] An ultrasound imaging apparatus transmits an
ultrasonic signal from the surface of an object to the ob-
ject, detects an ultrasonic signal reflected from the object,
i.e., echo ultrasonic waves, generates an internal image
of the object such as a tomogram of a soft tissue or blood-
stream, and provides information related to the target
part.
[0003] An ultrasound imaging apparatus is compact,
inexpensive, noninvasive, and nondestructive in compar-
ison with another type of diagnostic imaging apparatus,
e.g., X-ray device, Computerized Tomography (CT)
scanner, Magnetic Resonance Image (MRI), diagnostic
nuclear medical apparatus. Therefore, the ultrasound im-
aging apparatus is widely used in medical examination
at maternity, cardiology, abdomen, and urology clinics.
[0004] An ultrasound imaging apparatus includes a
body in which main components of the ultrasound imag-
ing apparatus are included, a probe transmitting an ul-
trasonic signal to an object and receiving echo ultrasonic
signal reflected from the object to acquire an ultrasound
image and a probe assembly including a probe connector
connected to the body.

SUMMARY

[0005] Therefore, it is an aspect of the present disclo-
sure to provide a probe assembly provided with an iden-
tification information transmitter configured to transmit
identification information to a body.
[0006] It is another aspect of the present disclosure to
provide an ultrasound imaging apparatus provided with
an identification information receiver configured to re-
ceive identification information from a probe assembly,
and a control method of the ultrasound imaging appara-
tus.
[0007] Additional aspects of the present disclosure will
be set forth in part in the description which follows and,
in part, will be obvious from the description, or may be
learned by practice of the invention.
[0008] In accordance with one aspect of the present
disclosure, an ultrasound imaging apparatus includes a
placing unit in which at least one probe connector is
placed, an identification information receiver receiving
probe assembly identification information from the

placed probe connector, an input device receiving a se-
lection command of at least one probe connector, and a
locking unit locking the at least one probe connector with
the ultrasound imaging apparatus based on the selection
command.
[0009] The identification information receiver may in-
clude a second contact point receiving the probe assem-
bly identification information by making contact with a
first contact point placed in the probe connector.
[0010] The second contact point may make contact
with the first contact point by manual operation of a user.
[0011] The locking unit may lock the probe connector
into the ultrasound imaging apparatus so that the first
contact point makes contact with the second contact
point.
[0012] The identification information receiver may in-
clude a second wireless communication module receiv-
ing the probe assembly identification information by be-
ing connected to a first wireless communication module
of the probe connector.
[0013] The locking unit may lock the probe connector
into the ultrasound imaging apparatus so that the first
wireless communication module makes contact with the
second wireless communication module.
[0014] The ultrasound imaging apparatus may further
include a display device displaying the probe assembly
identification information.
[0015] The locking unit may perform a first locking con-
necting the identification information transmitter of the
probe connector to the identification information receiver
of the ultrasound imaging apparatus, and a second lock-
ing connecting a probe signal transceiver of the probe
connector to a body signal transceiver of the ultrasound
imaging apparatus.
[0016] The locking unit may release the first locking
between a probe connector, which is not selected from
the plurality of probe connectors, and the ultrasound im-
aging apparatus.
[0017] When the input device receives whether to se-
lect a first probe assembly, and then the first probe as-
sembly is selected, the locking unit may perform a second
locking between the first probe assembly and the ultra-
sound imaging apparatus, and when the first probe as-
sembly is not selected, the locking unit may perform the
first locking between a second probe assembly and the
ultrasound imaging apparatus.
[0018] When the first probe assembly is not selected,
the locking unit may release the first locking between the
first probe assembly and the ultrasound imaging appa-
ratus.
[0019] The ultrasound imaging apparatus may further
include a controller generating a control signal to control
the locking unit, wherein the locking unit may include a
motor or an actuator, both of which perform the first lock-
ing or the second locking based on the control signal.
[0020] The placing unit may be realized by an internal
screw type, and the locking unit may perform the first
locking or the second locking by rotary coupling a housing
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of the probe assembly realized by an external screw type
to the placing unit realized by an internal screw type.
[0021] The placing unit may be realized by a coupling
groove forming member, in which coupling grooves are
formed so that a locking shaft of the probe assembly is
placed.
[0022] Locking grooves, in which a locking pin of the
locking shaft is inserted, may be formed in the coupling
groove forming member, and the locking unit may include
a coupling member provided at a position formed by an
extension of the coupling groove and a motor rotating
the locking shaft placed in the coupling member, wherein
the motor may perform locking by inserting the locking
pin into the locking groove by rotating the locking shaft.
[0023] The locking unit may include an electromagnet
and a driving device wherein the driving device may per-
form locking by moving the electromagnet.
[0024] In accordance with another aspect of the
present disclosure, a probe connector includes a storage
unit storing probe assembly identification information, an
identification information transmitter transmitting the
probe assembly identification information to an ultra-
sound imaging apparatus when placed placed in the ul-
trasound imaging apparatus, and a probe signal trans-
ceiver connected to a body signal transceiver of the ul-
trasound imaging apparatus.
[0025] The storage unit may include an electronic tag.
[0026] The identification information transmitter may
include a first contact point transmitting the probe assem-
bly identification information by making contact with a
second contact point placed placed inin the ultrasound
imaging apparatus.
[0027] The identification information transmitter may
include a first wireless communication module transmit-
ting the probe assembly identification information by be-
ing connected to a second wireless communication mod-
ule of the ultrasound imaging apparatus.
[0028] The probe signal transceiver may include a con-
ductive connection pin.
[0029] In accordance with another aspect of the
present disclosure, a control method of an ultrasound
imaging apparatus includes an operation in which an
identification information receiver receives probe assem-
bly identification information from at least one probe con-
nector, which is placed in a placing unit, receiving a se-
lection command of at least one probe connector, and
an operation in which a locking unit locks the at least one
probe connector into an ultrasound imaging apparatus
based on the selection command.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] The above and/or other aspects will become
more apparent by describing certain exemplary embod-
iments with reference to the accompanying drawings, in
which:

FIG. 1 is a perspective view illustrating an external

appearance of an ultrasound imaging apparatus in
accordance with one embodiment of the present dis-
closure;
FIG. 2 is a view illustrating a configuration of a probe
assembly;
FIGS. 3A to 3C are views illustrating various exam-
ples of a probe;
FIG.4 is a block diagram illustrating a probe assem-
bly in accordance with one embodiment of the
present disclosure;
FIG. 5 is a block diagram illustrating a body in ac-
cordance with one embodiment of the present dis-
closure;
FIGS. 6A to 7 are views illustrating an identification
information transmitter and an identification informa-
tion receiver in accordance with one embodiment of
the present disclosure;
FIG. 8 is an external perspective view from front of
a probe connector and a probe connection device;
FIG. 9 is an external perspective view from back of
a probe connector;
FIG. 10 is an external perspective view from side of
a probe connector;
FIGS. 11A to 11C are side views of a locking shaft
and a body illustrating a locking method of a probe
connector and a probe connection device in accord-
ance with one embodiment of the present disclosure;
FIGS. 12 and 13 are external views of a probe con-
nector and a probe connection device illustrating a
locking method of a probe connector and a probe
connection device in accordance with another em-
bodiment of the present disclosure;
FIG. 14A is an exemplary view of a probe assembly
identification information screen displayed by a dis-
play device;
FIG. 14B is an exemplary view illustrating a probe
identification information screen displayed by a dis-
play device when placed plurality of probe connec-
tors performs a first locking with each probe connec-
tion device in sequence;
FIG. 15 is a control block diagram of an ultrasound
imaging apparatus in one embodiment of the present
disclosure; and
FIG. 16 is a control block diagram of an ultrasound
imaging apparatus in another embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0031] Reference will now be made in detail to exem-
plary embodiments with reference to the accompanying
drawings, wherein like reference numerals refer to like
elements throughout. In this regard, the exemplary em-
bodiments may have different forms and should not be
construed as being limited to the descriptions set forth
herein. Accordingly, the exemplary embodiments are
merely described below, by referring to the figures, to
explain aspects of the present description.
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[0032] FIG. 1 is a perspective view illustrating an ex-
ternal appearance of an ultrasound imaging apparatus
in accordance with one embodiment of the present dis-
closure, FIG. 2 is a view illustrating a configuration of a
probe assembly, FIGS. 3A to 3C are views illustrating
various examples of a probe, and FIG.4 is a block dia-
gram illustrating a probe assembly in accordance with
one embodiment of the present disclosure.
[0033] Referring to FIGS. 1 and 2, an ultrasound im-
aging apparatus 10 includes a probe assembly 100, a
body 200, a display device 300, an input device 400. The
probe assembly 100 illustrated in FIG. 2 may be any
probe assembly 100 among a first probe assembly 100-1
to a fourth probe assembly 100-4, as illustrated in FIG. 1.
[0034] The probe assembly 100 transmits ultrasonic
waves to an object, receives echo ultrasonic waves re-
flected from the object, and converts the echo ultrasonic
waves into an electrical signal (hereinafter it will be re-
ferred to as an ultrasonic signal).
[0035] The probe assembly 100 placed in the body 200
of the ultrasound imaging apparatus 10 includes a plu-
rality of probe assemblies, hereinafter a plurality of probe
assemblies placed in the body 200 of the ultrasound im-
aging apparatus 10 will be described as the first probe
assembly to the fourth probe assembly 100-1, 100-2,
100-3, and 100-4.
[0036] The body 200 generates an ultrasound image
based on an ultrasonic signal.
[0037] The first probe assembly 100-1 to the fourth
probe assembly 100-4 may be placed in the body 200,
and the body 200 may be a work station provided with
the display device 300 and the input device 400.
[0038] Hereinafter a detail configuration and an oper-
ating method of any probe assembly 100 among the first
probe assembly 100-1 to the fourth probe assembly
100-4 will be described.
[0039] The probe assembly 100 includes a probe 110
making contact with an object, a probe connector 130
transmitting /receiving a signal to/from the body 200, and
a cable 120 connecting the probe 110 to the probe con-
nector 130.
[0040] The probe 110 may allow an ultrasound image
of the inside of an object to be acquired by transmitting/re-
ceiving ultrasonic waves to/from the object.
[0041] Particularly, the probe 110 includes a transduc-
er module 111 configured to convert an electrical signal
into vibration energy or vibrational energy into an elec-
trical energy, wherein the transducer module 111 trans-
mits ultrasonic waves to the object and receives echo
ultrasonic waves reflected from the object by using a vi-
brator, such as piezoelectrics (not shown). Hereinafter
an electrical signal generated by the probe assembly 110
is referred to as "an ultrasonic signal".
[0042] For example, when the number of vibrators is
approximately 64~ approximately 256, a connection
component is needed as many as the number of vibrators
when the probe assembly 100 is connected to the body
200.

[0043] The object may be a living body of a human or
animal, tissues in the living body, such as blood vessels,
bones, muscles, etc., but is not limited thereto. Therefore,
anything having an internal structure capable of being
imaged by the ultrasound imaging apparatus 10 may be-
come the object.
[0044] Referring to FIGS. 3A to 3C, the probe 110 may
be provided in a linear probe having a surface shape in
a linear manner, as illustrated in FIG. 3A, a convex probe
having a surface shape in a convex manner, as illustrated
in FIG. 3B, or a matrix probe having a surface shape in
a matrix manner, as illustrated in FIG. 3C, but is not lim-
ited thereto. The probe 110 may have a shape as-well
known in the art as well as the probe 110 as illustrated
in FIGS. 3A to 3C, such as a prove having a phased array
and the likes.
[0045] One end of the cable 120 may be connected to
the probe 110, and the other end of the cable 120 may
be connected to the probe connector 130.
[0046] The probe connector 130 may be placed in the
probe connection device 210 (refer to FIG. 5) placed in
the body 200. After transmitting identification information
of the probe assembly, the probe connector 130 may
transmit an ultrasonic signal generated by the probe 110
to the probe connection device 210 or may receive a
control signal generated by the body 200 by a user’s op-
eration.
[0047] The probe connector 130 may be realized in a
shape of an external connector coupled to the probe con-
nection device 210 realized in a shape of an internal con-
nector.
[0048] In addition, referring to FIG. 4, the probe con-
nector 130 according to one embodiment includes a
probe signal transceiver 132, a printed circuit board 135,
a storage unit 136, and an identification information trans-
mitter 137. In addition, the probe connector 130 may fur-
ther include a locking shaft 133 so that the probe con-
nector 130 is placed in and locked into the probe con-
nection device 210, but components for the placing and
locking is not limited to the locking shaft 133, or the lock-
ing shaft 133 may be omitted.
[0049] The locking may represent an operation of per-
forming connection between the probe connector 130
and the body 200 through a mechanical coupling, or an
operation of controlling the connection in a state where
the probe connector 130 and the body 200 are already
coupled to each other. The locking is different from that
the probe connector 130 is simply and mechanically
placed in the body 200.
[0050] The locking includes a first locking to connect
the identification information transmitter 137 to an iden-
tification information receiver 216 of the probe connection
device 210 and a second locking to connect the probe
signal transceiver 132 of the probe connector 130 to a
body signal transceiver 212 of the probe connection de-
vice 210. Here, the connection includes contact type con-
nection and non-contact type connection.
[0051] Each of the first locking and the second locking
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may be performed by a user’s manual operation or may
be performed automatically. For example, when the
probe connection device 210 includes a separated lock-
ing unit 213, the first locking and the second locking may
be performed by driving of the locking unit 213, a detail
description thereof will be described later.
[0052] The storage unit 136, which is a storage medi-
um storing identification information, may include an ac-
tive electronic tag in which own battery is embedded, and
a passive electronic tag operated by radio waves from
the identification information transmitter 137 as a power,
and maybe realized by various storage media, Magnetic
Storage medium, memory semiconductor, flash memory,
and the like.
[0053] The identification information includes all infor-
mation related to the probe assembly 100, and probe
assembly identification information such as probe model
information, version information, and serial number.
[0054] The first probe assembly 100-1 to the fourth
probe assembly 100-4 may have identification informa-
tion different from each other, and the body 200 may
distinguish from the first probe assembly 100-1 to the
fourth probe assembly 100-4 according to the identifica-
tion information.
[0055] The storage unit 136 may be realized by a port-
able storage medium.
[0056] When the first locking is performed, the recog-
nition transmitter 137 may be transmission media, par-
ticularly, the recognition transmitter 137 may transmit
identification information stored in the storage unit 136
to the controller 220 through the identification information
receiver 216 of the body 200.
[0057] The first locking and mechanically placing may
be performed at the same time. In this case, the identifi-
cation information transmitter 137 may transmit the iden-
tification information to the identification information re-
ceiver 216 in a state where the probe connector 130 is
placed in the probe connection device 210.
[0058] A detail description of the identification informa-
tion transmitter 137 will be described later.
[0059] When the second locking is performed, the
probe signal transceiver 132 may receive a control signal
from the body signal transceiver 212 (refer to FIG. 5) of
the body 200, or may transmit an ultrasonic signal gen-
erated by the probe 110 to the body signal transceiver
212 of the body 200.
[0060] The probe signal transceiver 132 of the probe
connector 130 may be realized by a terminal 132 provid-
ed with a conductive connection pin 132a so that a control
signal or an ultrasonic signal may be transmitted or re-
ceived in a contact manner, or may be realized by a wire-
less communication module so that a control signal or
an ultrasonic signal may be transmitted or received in a
non-contact manner. Hereinafter the probe signal trans-
ceiver 132 realized by a terminal will be described.
[0061] The terminal 132 may include the connection
pin 132a inserted into a socket (refer to FIG. 6) of the
body 200. When the second locking is performed, the

connection pin 132a may transmit an ultrasonic signal to
or receive a control signal from a socket pin 212a (refer
to FIG. 5) by making contact with the socket pin 212a of
the body 200.
[0062] When the second locking is performed, the
printed circuit board (PCB) 135 may receive a control
signal from the terminal 132, and may drive the probe
assembly 100 based on the received control signal.
[0063] In addition, when the second locking is per-
formed, the PCB 135 may transmit an ultrasonic signal
generated by the probe 110 to the terminal 132.
[0064] FIG. 5 is a block diagram illustrating a body in
accordance with one embodiment of the present disclo-
sure.
[0065] A body 200 includes a probe connection 210, a
controller 220, a beamformer 230, a signal processor
240, an image processor 250, a display device 300, and
an input device 400.
[0066] FIG. 5 illustrates that four probe connection de-
vices 210-1 to 210-4 are provided, but the number of the
probe connection device 210 may vary depending on the
number of a probe assembly 100 provided in the body
200, such as two probe assemblies, three probe assem-
blies, or five probe assemblies, but is not limited to as
illustrated in FIG. 5.
[0067] For this, each of the first probe connection de-
vice 210-1 to the fourth probe connection device 210-4
include a placing unit 211, a body signal transceiver 212,
and an identification information receiver 216. In addition,
each of the first probe connection device 210-1 to the
fourth probe connection device 210-4 may further include
a locking unit 213 to perform automatically a first locking
and a second locking, but when the first locking and the
second locking are manually performed, the locking unit
213 may be omitted.
[0068] Hereinafter the placing unit 211, the body signal
transceiver 212, the locking unit 213, and the identifica-
tion information receiver 216, all of which are included in
the first probe connection device 210-1, will be described
as an example.
[0069] A probe connector 130 is mechanically placed
in the placing unit 211.
[0070] For example, the placing unit 211 may be real-
ized in various shape configured to allow the probe con-
nector 130 to be placed, such as a housing provided on
a front surface of the body 200, or a coupling groove
forming member in which a coupling groove h is provided
inside the body 200 to allow a locking shaft to be inserted.
Hereinafter for convenience of explanation, the placing
unit 121 realized by the coupling groove forming member
will be described as an example.
[0071] When the first locking between the probe con-
nector 130 and the probe connection device 210 is per-
formed, the identification information receiver 216 may
receive identification information of the probe assembly
100 from the identification information transmitter 137.
[0072] The first locking and mechanically placing may
be performed at the same time. In this case, the identifi-
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cation information receiver 216 may be provided in the
placing unit 211 so that the identification information re-
ceiver 216 may receive identification information by being
connected to the identification information transmitter
137 in a state where the probe connector 130 is placed
in the probe connection device 210.
[0073] A detail description of the identification informa-
tion receiver 216 will be described later.
[0074] When the second locking is performed, the body
signal transceiver 212 may receive an ultrasonic signal
from the probe signal transceiver 132 of the probe con-
nector 130 or may transmit a control signal generated by
the controller 220 to the probe signal transceiver 132 of
the probe connector 130.
[0075] The body signal transceiver 212 may be real-
ized by a socket 212 provided with a conductive connec-
tion pin 132a so that a control signal or an ultrasonic
signal may be transmitted or received in a contact manner
or may be realized by a wireless communication module
so that a control signal or an ultrasonic signal may be
transmitted or received to or from the probe signal trans-
ceiver 132 of the probe connector 130 in a non-contact
manner. Hereinafter the body signal transceiver 212 re-
alized by a socket will be described.
[0076] The socket 212 may include a socket pin 212a
in which the connection pint 132a of the probe connector
130 is inserted to be connected thereto. When the second
locking between the probe connector 130 and the probe
connection device 210 is performed, the socket pint 212a
may transmit or receive an ultrasonic signal or a control
signal to or from the connection pin 132a by making con-
tact with the connection pin 132a of the probe connector
130.
[0077] That is, the socket pin 212a electrically con-
nects the body 200 to the probe assembly 100 to allow
an ultrasonic signal of the probe assembly 100 to be
transmitted to the controller 220 or the beamformer 230,
or to allow a control signal of the body 200 to be trans-
mitted to the probe assembly 100.
[0078] In order that the probe connector 130 and the
body 200 perform connection or disconnection through
mechanical coupling, the locking unit 213 may be a com-
ponent to perform automatic locking and automatic un-
locking between the probe connector 130 and the probe
connection device 210. The locking and unlocking may
represent locking or unlocking of at least one of the first
locking or the second locking.
[0079] Meanwhile, as above-described embodiment,
the probe connection device 210 is described to be re-
alized by a component of the body 200 not an additional
device separated from the body 200, but the probe con-
nection device 210 may be configured to be mechanically
detachable to the body 200 by being realized by a sep-
arated physical device.
[0080] In this case, the probe connection device 210
may further include a body connection unit 217.
[0081] The body connection unit 217 may perform a
function of path connecting each components of the

probe connection device 210 to each of components of
the body 200, particularly, the body connection unit 217
may transmit identification information, which is received
from the probe connector 130 by the identification infor-
mation receiver 216 of the probe connection device 210,
to the body controller 220, or may transmit a control signal
of the controller 220 to the socket 212 or a motor of the
probe connection device 210
[0082] The body connection unit 217 may be realized
by a terminal type so that the body connection unit 217
may be connected to the controller 220 by making contact
with a separated terminal provided on the body 200, or
may be realized by a separated wired/wireless commu-
nication module so that the body connection unit 217 may
be connected to a wired/wireless communication module
(not shown) provided on the body 200.
[0083] Meanwhile, when the probe connection device
210 is embedded in the body 200, the body connection
unit 217 may be omitted or the body signal transceiver
212 and the identification information receiver 216 of the
probe connection device 210 may be directly connected
to components of the body 200, such as the controller
220, and the beamformer 230.
[0084] The controller 220 generates a control signal,
which is configured to control entire components consti-
tuting the ultrasound imaging apparatus 10, such as the
probe connection device 210, the beamformer 230, the
signal processor 240, the image processor 250, the dis-
play device 300, the probe assembly 100, and the like,
and transmits the control signal to the each component.
[0085] According to one embodiment, the first probe
connector 130-1 to the fourth probe connector 130-4 are
placed, and the first locking between the first probe con-
nector 130-1 to the fourth probe connector 130-4 and a
first probe connection device 210-1 to a fourth connection
device 210-4 corresponding to the first probe connector
130-1 to the fourth probe connector 130-4, respectively,
is performed.
[0086] When identification information of the first probe
assembly 100-1 to the fourth probe assembly 100-4 is
transmitted to the identification information receiver 216
of the body 200 by the first locking, the controller 220
may receive the identification information of the first
probe assembly 100-1 to the fourth probe assembly
100-4from each identification information receiver 216.
[0087] The controller 220 allows that the identification
information of the first probe assembly 100-1 to the fourth
probe assembly 100-4 is displayed on the display device
300, and generates a selection signal by receiving a se-
lection command among the first probe assembly 100-1
to the fourth probe assembly 100-4 from a user through
the input device 400.
[0088] Subsequently, when the probe connection de-
vice 210 corresponding to the selected probe assembly
100 and the probe connector 130 perform the second
locking, the controller 220 may transmit a control signal
to the body signal transceiver 212 so that the body signal
transceiver 212 transmits a control signal controlling the
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probe assembly 100 to the probe signal transceiver 132
or so that an ultrasonic signal received from the probe
100 is received through the body signal transceiver 212.
[0089] That is, by the second locking, each component
of the selected probe assembly 100 may be electrically
connected to components of the body 200, and the body
200 controls the components of the selected probe as-
sembly 100 so that the selected probe assembly 100 may
be activated and the ultrasonic signal acquired by the
selected probe assembly 100 may be processed or dis-
played.
[0090] In this case, the first locking between the probe
connector 130 of the probe assembly 100, which is not
selected, and the probe connection device 210 may be
released.
[0091] Meanwhile, when the probe connection device
210 further includes the locking unit 213, the controller
220 may control the locking unit 213 that the locking unit
213 performs or releases the first locking or the second
locking according to the control signal by transmitting a
control signal to the locking unit 213.
[0092] According to another embodiment, a first probe
connector 130-1 to a fourth probe connector 130-4 are
placed, and the first locking is performed between a first
probe connector 130-1 and a probe connection device
210-1.
[0093] When identification information received from
the first probe assembly 100-1 is transmitted to the iden-
tification information receiver 216 by performing the first
locking, the controller 220 may receive the identification
information of the first probe assembly 100-1from the
identification information receiver 216.
[0094] Subsequently, the controller 220 transmits a
control signal to the display device 300 so that the iden-
tification information of the first probe assembly 100-1 is
displayed through the display device 300, and generates
a selection signal by receiving whether to select the first
probe assembly 100-1 from a user through the input de-
vice 400.
[0095] When the user selects the first probe assembly
100-1, the first probe connector 130-1 and the first probe
connection device 210-1 performs the second locking,
and the controller 220 receives an ultrasonic signal from
the first probe connection device 210-1 in which the sec-
ond locking is performed.
[0096] However, when the user does not select the first
probe assembly 100-1, the first probe connector 130-1
and the first probe connection device 210-1 releases the
first locking, the second probe connector 130-2 and the
second probe connection device 210-2 performs the first
locking, and thus the controller 220 receives identification
information of the second probe assembly 100-2.
[0097] Subsequently, the controller 220 allows that
identification information of the second probe assembly
100-2 is displayed through the display device 300, and
generates a selection signal by receiving whether to se-
lect the second probe assembly 100-2 from a user
through the input device 400.

[0098] When the user selects the second probe as-
sembly 100-2, the second probe connector 130-2 and
the second probe connection device 210-2 performs the
second locking, and the controller 220 receives an ultra-
sonic signal from the second probe assembly 100-2
[0099] However, when the user does not select the
second probe assembly 100-2, the second probe con-
nector 130-2 and the second probe connection device
210-2 releases the first locking, the third probe connector
130-3 and the third probe connection device 210-3 per-
forms the first locking, and thus the controller 220 re-
ceives identification information of the third probe assem-
bly 100-3.
[0100] Subsequently, the controller 220 allows that
identification information of the third probe assembly
100-3 is displayed through the display device 300, and
generates a selection signal by receiving whether to se-
lect the third probe assembly 100-3 from a user through
the input device 400.
[0101] When the user selects the third probe assembly
100-3, the third probe connector 130-3 and the third
probe connection device 210-3 performs the second
locking, and the controller 220 receives an ultrasonic sig-
nal from the third probe assembly 100-3.
[0102] However, when the user does not select the
third probe assembly 100-3, the third probe connector
130-3 and the third probe connection device 210-3 re-
leases the first locking, the fourth probe connector 130-4
and the fourth probe connection device 210-4 performs
the first locking, and thus the controller 220 receives iden-
tification information of the fourth probe assembly 100-4.
[0103] Subsequently, the controller 220 allows that
identification information of the fourth probe assembly
100-4 is displayed through the display device 300, and
generates a selection signal by receiving whether to se-
lect the fourth probe assembly 100-4 from a user through
the input device 400.
[0104] When the user selects the fourth probe assem-
bly 100-4, the fourth probe connector 130-4 and the fourth
probe connection device 210-4 performs the second
locking, and the controller 220 receives an ultrasonic sig-
nal from the probe assembly 100-4.
[0105] However, when the user does not select the
fourth probe assembly 100-4, the fourth probe connector
130-4 and the fourth probe connection device 210-4 re-
leases the first locking, the first probe connector 130-1
and the first probe connection device 210-1 performs the
first locking again, and thus the controller 220 receives
identification information of the first probe assembly
100-1.
[0106] According to as mentioned embodiment, the
controller 220 may acquire identification information of
each probe assembly 100-1 to 100-4 in order.
[0107] When the probe connection device 210 further
includes the locking unit 213, the controller 220 may
transmit a control signal to the locking unit 213 so that
the locking unit 213 may perform or release the first lock-
ing or the second locking according to the control signal.
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[0108] The control unit 220 may include a processor,
a ROM in which control programs for control of the ultra-
sound imaging apparatus 10 are stored, and a RAM in
which signals or ultrasound image data inputted from the
probe assembly 100 of the ultrasound imaging apparatus
10 or the input device 400 are stored or which is used as
a storage area to correspond to various operations per-
formed in the ultrasound imaging apparatus 10.
[0109] A graphic processing board in which a proces-
sor, and RAM or ROM are provide on a separated circuit
board electrically connected to the controller 220 may be
included. The process, a ROM, and RAM may be con-
nected to each other through an internal bus.
[0110] In addition, the controller 220 may be used as
a term representing a component including a processor,
a RAM, and a ROM.
[0111] The controller 220 may be used as a term rep-
resenting a component including a processor, a RAM, a
ROM and a processing board.
[0112] The beamformer 230 converts an ultrasonic sig-
nal received from any one of the first probe assembly
100-1 to the fourth probe assembly 100-4 into an ana-
log/digital, performs proper time-delay on the converted
reception signal, accumulates the time-delayed recep-
tion signal, and outputs digital reception focused beam
indicating a level of energy reflected from a focal point
on a transmission scan line.
[0113] The signal processor 240 filters noise in the dig-
ital reception focused beam to improve an ultrasound
image quality, and performs envelope detection process-
ing configured to detect the strength of the reception sig-
nal based on the filtered reception focused beam so that
digital ultrasound image data is generated.
[0114] The image processor 250 performs scan con-
version to convert scan line of the digital ultrasound im-
age data so that the digital ultrasound image data may
be displayed on a display region of the display device
300, and performs image processing, such as B-mode
image processing, and Doppler image processing, on
the digital ultrasound image data so that an ultrasound
image in a user’s desired shape based on the scan con-
verted digital ultrasound image data may be displayed
on the display device 300.
[0115] The image processor 250 performs RGB
processing on the ultrasound image data and transmits
the processed ultrasound image data to the display de-
vice 300 so that an ultrasound image, which is processed
from the digital ultrasound image data, may be displayed
on the display device 300.
[0116] The display device 300 displays identification
information received from the plurality of probe connec-
tors 130-1 to 130-4 placed in the plurality of probe con-
nection devices 210-1 to 210-4, and displays an ultra-
sound image generated from digital ultrasound image
data received from the probe connector 130 of any one
probe assembly 100, which is selected through the input
device 300,
[0117] A plurality of the display device 300 may be pro-

vided in the ultrasound imaging apparatus 10.
[0118] The input device 400 receives a certain instruc-
tion and command from a user to control the ultrasound
imaging apparatus 10. The input device 400 may include
a user interface, such as a keyboard, a mouse, a track-
ball, a touch screen, or a paddle.
[0119] The input device 400 may include a separated
button to receive selection command of any probe as-
sembly 100 from the first probe assembly 100-1 to the
fourth probe assembly 100-4, all of which are placed.
[0120] Hereinafter referring to FIGS. 6A to 7, a process
of transmitting identification information of any probe as-
sembly 100 among the first probe assembly 100-1 to the
fourth probe assembly 100-4 to the body 200 will be de-
scribed in detail.
[0121] FIGS. 6A to 7 are views illustrating an identifi-
cation information transmitter and an identification infor-
mation receiver in accordance with one embodiment of
the present disclosure.
[0122] Hereinafter the first locking and the second lock-
ing will be described as the first locking is manually per-
formed by a user’s operation and the second locking be-
tween the probe connector 130 and the probe connection
device 210 is automatically performed according to a
control signal of the controller 220 since the probe con-
nection device 210 includes the locking unit 213, and the
locking unit 213 includes a coupling member 214 and a
motor 215.
[0123] Alternatively, the first locking and the second
locking may be performed as the first locking is automat-
ically performed since the probe connection device 210
includes the locking unit 213, and the second locking is
manually performed by a user’s operation, or as the first
locking and the second locking are performed by manual
operation or performed by the locking unit 213, but is not
limited thereto.
[0124] In addition, the locking unit 213 is not limited to
be realized as mentioned above, and may be realized in
various shapes such as electromagnet, external screw,
internal screw, for mechanical coupling.
[0125] Referring to FIGS. 6A and 6B, the coupling
member 214 may be provided in a point where the cou-
pling groove h is extended.
[0126] An end portion of the locking shaft 133 inserted
into the coupling groove h may be placed in the coupling
member 214.
[0127] The identification information transmitter 137
may be realized by a conductive contact mount (herein-
after refer to as a first contact mount 137a and 137b),
and in this case, the identification information receiver
216 also may be realized by a second contact mount 216
configured to make contact with the first contact mount
137a and 13b by coupling to the probe connector 210.
[0128] As illustrated in FIG. 6A, the first contact mount
137a may be provided in the end portion of the locking
shaft 133, and the end portion of the locking shaft 133 is
placed in the coupling member 214 by a user so that the
first locking may be performed.
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[0129] By performing the first locking, the first contact
mount 137a provided in the end portion may transmit
identification information of the probe assembly 100 to
the second contact mount 216 provided in the coupling
member 214 of the probe connection device 210.
[0130] As illustrated in FIG. 6B, the first contact mount
137b may be provided in a rear surface of a housing 131
of the probe connector 130, and the locking shaft 133 is
inserted into the coupling groove h by a user so that the
first contact mount 137a makes contact with the second
contact mount 216, and thus the first locking may be per-
formed.
[0131] By performing the first locking, the first contact
mount 137b provided in the rear surface may transmit
identification information to the second contact mount
216 provided in a front surface of the probe connection
device 210.
[0132] The first contact mount 137b and the second
contact mount 216 may be provided in plural to transmit
precisely identification information.
[0133] As illustrated in FIGS. 6A and 6B, a user may
manually operate to perform the first locking, and also
the probe connector 130 or the probe connection device
210 are provided with a motor or actuator so that the first
locking may be performed according to a control signal
of the controller 220.
[0134] In a state where the first contact mount 137a
and 137b and the second contact mount 216 makes con-
tact with each other in advance, the controller 220 trans-
mits a control signal to the identification information re-
ceiver 216 so that the identification information receiver
216 receives identification information, and thus the first
locking between the probe connection device 210 and
the probe connector 130 may be performed.
[0135] The position of the first contact mount 137a and
the second contact mount 216 are not limited to the po-
sition as illustrated in FIGS. 6A and 6B, and may be
placed at any position in the probe connector 130 and
the probe connection device 210.
[0136] The motor 215 rotates the locking shaft 133
placed in the coupling member 214 by applying a torque
to the coupling member 214 according to a control signal
of the controller 220, and thus the probe connector 130
is mechanically coupled to the probe connection device
210 so that the second locking is performed.
[0137] By performing the second locking between the
probe connector 130 and the probe connection device
210, the socket pin 212a may be connected to the con-
nection pin 132a.
[0138] Referring to FIG. 7, the identification informa-
tion transmitter 137 may be realized by a wireless com-
munication module 137c or an antenna, and may be com-
municated with the identification information receiver 216
through a wireless network, wherein the identification in-
formation receiver 216 realized by a wireless communi-
cation module corresponding to a communication meth-
od of the identification information transmitter 137.
[0139] In this case, the wireless network may include

a wireless communication network, and a local area net-
work (LAN), and a combination of a wireless communi-
cation network and a local area network.
[0140] In a location where access point (AP) is in-
stalled, a wireless communication network may be con-
nected to access point (AP) by connecting to a wireless
network. A wireless communication network supports
wireless LAN standard (IEEE802. 11x) of the Institute of
Electrical and Electronics Engineers (IEEE).
[0141] A local area network includes a Bluetooth com-
munication network, Bluetooth Low Energy, infrared data
association (IrDA), Wi-Fi network, Ultra Wideband
(UWB), RFID networks, Near Field Communication
(NFC) and Zigbee communication network and the like.
[0142] The first locking between the probe connection
device 210 and the probe connector 130 includes manual
operation by a user or performing automatic locking by
the locking unit 213 so that the identification information
transmitter 137 and the identification information receiver
216 are disposed within a certain range to be connected
to each other.
[0143] In a state where the identification information
transmitter 137 and the identification information receiver
216 are disposed within a certain range to be connected
to each other, the first locking between the probe con-
nection device 210 and the probe connector 130 may
include that the controller 220 transmits a control signal
to the identification information receiver 216 to allow the
identification information receiver 216 to receive identifi-
cation information.
[0144] The identification information transmitter 137
and the identification information receiver 216 may be
realized by a wireless communication module corre-
sponding to a wireless network connected to each other.
[0145] In this case, a voltage may be supplied to the
probe assembly 100 according to the used wireless net-
work, and for this, the probe assembly 100 may further
include power source (not shown). In addition, the probe
assembly 100 may be supplied a voltage from the power
source (not shown) of the body 200.
[0146] As mentioned above, the identification informa-
tion transmitter 137 provided in the probe connector 210
transmits identification information to the identification in-
formation receiver 216 provided in the probe connection
device 210 through the first locking so that the identifica-
tion information may be transmitted to the controller 220
of the body 200.
[0147] In this case, the position of the identification in-
formation transmitter 137 realized by the wireless com-
munication module 137c or the antenna is not limited to
the position as illustrated in FIG. 7, and may be placed
in any position in the probe connector 130 and the probe
connection device 210.
[0148] Hereinafter a process of performing the first
locking and the second locking between the probe con-
nector 130 of any probe assembly 100 among the first
probe assembly 100-1 to the fourth probe assembly
100-4, and the probe connection device 210 to which the
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probe connector 130 is placed, will be described in detail
with reference with FIGS. 8 to 11c.
[0149] FIG. 8 is an external perspective view from front
of a probe connector and a probe connection device,
FIG. 9 is an external perspective view from back of a
probe connector, and FIG. 10 is an external perspective
view from side of a probe connector.
[0150] FIGS. 11A to 11C are side views of a locking
shaft and a body illustrating a locking method of a probe
connector and a probe connection device in accordance
with one embodiment of the present disclosure.
[0151] Hereinafter for convenience of description, a
case where the identification information transmitter 137
of the probe connector 130 is realized by the first contact
mount 137a as illustrated in FIG. 6A, and the identification
information receiver 216 of the probe connection device
210 is realized by the second contact mount 216 as il-
lustrated in FIG. 6B will be described as an example.
[0152] Referring to FIGS. 8 to 10, the probe connector
130 may further include a housing 131, and a locking
member 134 performing the second locking between the
probe connector 130 and the probe connection device
210. In this case, the locking shaft 133 may be formed
in a shape having a cross-section a polygon or an oval
for stable fixation with the coupling member 214 of the
probe connection device 210.
[0153] A user puts the locking shaft 133 into the cou-
pling groove h of the probe connection device 210 so that
the probe connector 130 may be placed in the probe con-
nection device 210. In this case, the terminal 132 of the
probe connector 130 may be inserted into the socket 212
of the body 200.
[0154] However, the probe connector 130 is not con-
nected to the probe connection device 210 by a mechan-
ical "placing", and the first locking and the second locking
are performed in order that the probe connector 130 and
the probe connection device 210 is connected to each
other.
[0155] Referring to FIGS. 11A to 11C, a user inserts
the locking shaft 133 into the coupling groove h so that
an end portion of the locking shaft 133 is coupled to the
coupling member 214. Accordingly, the first locking may
be performed. The identification information transmitter
137 and the identification information receiver 216 may
be electrically connected to each other by making contact
with each other through the first locking.
[0156] The motor 215 rotates the locking shaft 133 cou-
pled to the coupling member 214 so that the locking mem-
ber 134 is coupled to the locking groove 213a of the probe
connection device 210. Accordingly, the second locking
may be performed. The connection pin 132a of the probe
connector 130 and the socket pint 212a of the probe con-
nection device 210 may be electrically connected to each
other by making contact with each other through the sec-
ond locking.
[0157] Referring to FIG. 11A, the locking shaft 133 ac-
cording to one embodiment may include the locking
member 134 in a shape of the locking pin 134a realized

by a structure configured to be inserted into the inside of
the locking shaft 133 by external, i.e., an outer wall of the
coupling groove h, pressure.
[0158] For the second locking between the probe con-
nector 130 and probe connection device 210, when the
motor 215 applies a torque to the coupling member 214,
the locking shaft 133 is rotated. Accordingly, the locking
pin 134a protrudes toward the outside of the locking shaft
133 in the locking groove 213a and is inserted into the
locking groove 213a. When the locking pin 134a is in-
serted into the locking groove 213a, the connection pin
132a of the probe connector 130 is moved, and the con-
nection pin 132a and a socket pin (not shown) of the
socket 212 inside the body may be electrically connected
to each other by making contact with each other. Accord-
ingly, the second locking between the probe connection
device 210 and the probe connector 130 is completed.
[0159] Referring to FIG. 11B, a locking shaft 133 ac-
cording to another embodiment include a locking mem-
ber 134 realized by a pressure unit 134b and a locking
pin 134c connected to the pressure unit 134b so that the
locking shaft 133 may be realized by a structure in which
the locking pin 134c is inserted to the inside of the locking
shaft 133 when a user presses the pressure unit 134b.
The pressure unit 134b and the locking pin 134c may be
provided in plural.
[0160] For the first locking between the probe connec-
tor 130 and the probe connection device 210, a user may
insert the locking shaft 133 into the coupling groove h
after pressing the pressure unit 134b,and may place an
end portion of the locking shaft 213 into the coupling
member 214.
[0161] As the same as FIG. 11A, for the second locking
between the probe connector 130 and probe connection
device 210, when the motor 215 applies a torque to the
coupling member 214, the locking shaft 133 is rotated
and the locking pin 134a is inserted into the locking
groove 213a. When the locking pin 134a is inserted into
the locking groove 213a, the connection pin 132a of the
probe connector 130 is moved, and the connection pin
132a and a socket pin 212a of the socket 212 inside the
body may be electrically connected to each other by mak-
ing contact with each other. Accordingly, the second lock-
ing between the probe connection device 210 and the
probe connector 130 is completed.
[0162] Referring to FIG. 11C, a locking shaft 133 ac-
cording to another embodiment may include a locking
member 134 realized by a rotation coupling unit 134d. In
this case, the rotation coupling unit 134d may be realized
by an external screw 134d or bolt 134d both of which
have grooves on the outside thereof by forming screw
threads and screw grooves, and the locking groove 213
may be realized by an internal screw 213a or a nut 213a
both of which have grooves on the inside thereof.
[0163] For the first locking between the probe connec-
tor 130 and the probe connection device 210, a user may
insert the locking shaft 133 into the coupling groove h so
that the end portion of the locking shaft 213 is placed in
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the coupling member 214.
[0164] As illustrated in FIGS. 11A and 11B, for the sec-
ond locking between the probe connector 130 and probe
connection device 210, when the motor 215 applies a
torque to the coupling member 214, the locking shaft 133
is rotated and the external screw 134d and the internal
screw 213a are rotatably coupled to each other. Accord-
ingly, the connection pin 132a of the probe connector
130 is moved, and the connection pin 132a and a socket
pin (not shown) of the socket 212 inside the body may
be electrically connected to each other by making contact
with each other. Accordingly, the second locking between
the probe connection device 210 and the probe connec-
tor 130 is completed.
[0165] Meanwhile, when the first locking is completed,
the probe connector 130 and the probe connection de-
vice 210 may release the first locking. In this case, the
motor 215 may rotate the coupling member 214, to which
the locking shaft 133 is coupled, in an opposite direction,
or may apply repulsive force to the locking shaft 133 ac-
cording to a control signal of the controller 220 so that
the identification information receiver 216 and the iden-
tification information transmitter 137 are spaced apart
from to each other.
[0166] In the above-described embodiment, perform-
ing the first locking and the second locking since the
probe connector 130 includes the locking shaft 133 and
the locking pin 134a, and the probe connection device
210 includes the locking groove 213a, the coupling mem-
ber 214, and the motor 215 is described, a locking method
of the probe connector 130 and the probe connection
device 210 is not limited thereto, and thus the locking
method may be realized by various methods, such as a
method in which the housing 131 of the probe connector
130 realized by an external screw type is coupled to a
housing (not shown) of the probe connection device 210
realized by an internal screw type, a toggle-type coupling
method, or a clip-type coupling method.
[0167] FIGS. 12 and 13 are external views of a probe
connector and a probe connection device illustrating a
locking method of a probe connector and a probe con-
nection device in accordance with another embodiment
of the present disclosure. A probe connector 130 accord-
ing to another embodiment as illustrated in FIGS. 12 and
13 may include a housing 131, a terminal 132, a printed
circuit board 135, a connection pin 132a, a storage unit
136, and a identification information transmitter 137, a
description thereof is the same as mentioned above and
a duplicate description will be omitted.
[0168] A probe connection device 210 according to an-
other embodiment as illustrated in FIGS. 12 and 13 may
include a socket 212, an identification information receiv-
er 216, and a body connection unit 217, a description
thereof is the same as mentioned above and a duplicate
description will be omitted. However, the body connec-
tion unit 217 may be omitted as mentioned above.
[0169] However, according to another embodiment, an
electromagnet 138 instead of the locking shaft 133 may

be provided on a rear surface of the probe connector
130, and an electromagnet 218 as a locking unit 213
instead of a coupling groove h and a coupling member
214 may be provided on a front surface of the probe con-
nection device 210.
[0170] In this case, the electromagnet 138 provided on
the probe connector 130 is attached to the electromagnet
218 provided on the front surface of the probe connection
device 210 so that the first locking between the probe
connector 130 and the probe connection device 210 may
be performed.
[0171] Therefore, a user may perform the first locking
between the probe connector 130 and the probe connec-
tion device 210 by attaching the electromagnet 138 pro-
vided on the probe connector 130 to the electromagnet
218 provided on the probe connection device 210, and
the identification information transmitter 137 of the probe
connector 130 may transmit identification information of
the probe assembly 100 stored in the storage unit 136
to the controller 220 of the body 200 through the identi-
fication information receiver 216 of the probe connection
device 210.
[0172] The identification information transmitter 137
and the identification information receiver 216 may be
placed any position in the probe connector 130 and the
probe connection device 210, and as mentioned above,
may be realized by a contact mount or a wireless com-
munication module. The controller 220 of the body 200
may display identification information received from the
plurality of probe assemblies 100 on the display device
300 to a user, and may receive whether to select any one
probe assembly 100 from a user.
[0173] In addition, although not shown, according to
another embodiment, a probe connection device 210
may further include a driving device which is provided on
a rear surface of an electromagnet 218 and generates
gravitation pulling the electromagnet 218 toward a body
200 according to a control signal of a controller 220.
[0174] In this case, by the gravitation of the driving de-
vice, the electromagnet 218 is moved toward the body
200, and the probe connector 130 coupled to the elec-
tromagnet 218 of the probe connection device 210 is also
moved toward the body 200. Therefore, the connection
pin 132a of the probe connector 130 is moved to make
contact with the socket pin 212a provided inside the sock-
et 212 of the probe connection device 210 so that the
second locking between the probe connector 130 and
the probe connection device 210 may be performed. At
this time, the driving device may be realized by a motor
or a linear actuator including a piston. Accordingly, in
order to perform the second locking with the probe con-
nector 130 of the selected probe assembly 100, the con-
troller 220 transmits a control signal to the motor so that
the motor pulls the electromagnet 218 of the probe con-
nection device 210, and the electromagnet 218 is moved
toward the body 200 by the gravitation of the motor.
[0175] The electromagnet 138 of the probe connector
130 coupled to the electromagnet 218 of the probe con-
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nection device 210 is also moved toward the body 200.
Accordingly, the terminal 132 of the probe connector 130
is electrically connected to the socket pin of the probe
connection device 210 by making contact with the socket
pin of the probe connection device 210 so that the second
locking between the probe connector 130 and the probe
connection device 210 is completed.
[0176] In order to release the first locking between the
probe connector 130 and the probe connection device
210, the motor may push the electromagnet 218 provided
on the front surface of the probe connection device 210
outward the body 200 according to a control signal of the
controller 220.
[0177] According to another embodiment, all the
above-mentioned locking shaft 133 and electromagnet
138 may be proved on a probe connector 130 and a probe
connection device 210 so that the first locking or the sec-
ond locking may be performed, in addition, the first lock-
ing or the second locking between the probe connector
130 and the probe connection device 210 may be per-
formed in various methods.
[0178] FIG. 14A is an exemplary view illustrating a
probe identification information screen displayed by a
display device when placed plurality of probe connectors
130 performs the first locking with each probe connection
device 210 at the same time.
[0179] Referring to FIG. 14A, the display device 300
displays identification information of each probe assem-
bly 100-1 to 100-4 in which the first locking is performed
according to a user’s operation. For example, when the
user selects the first probe assembly 100-1, an identifi-
cation information screen 320 displaying identification in-
formation of the first probe assembly 100-1, such as a
model name, a serial number, and a version of the probe
assembly 100 may be displayed.
[0180] In this case, the user may click a selection but-
ton 321 on the identification information screen 320 by
operating the input device 400. When the user clicks the
selection button 321, the first probe assembly 100-1 may
be selected, the second locking between the first probe
connector 130-1 and the first probe connection device
210-1 may be performed, and the first locking between
the second probe connector 130-2 to the fourth probe
connector 130-4 and the second probe connection de-
vice 210-2 to the fourth probe connection device 210-4
may be released.
[0181] FIG. 14B is an exemplary view illustrating a
probe identification information screen displayed by a
display device when placed plurality of probe connectors
130 performs the first locking with each probe connection
device 210 in sequence.
[0182] Referring to FIG. 14B, a display device 300 first-
ly displays identification information of the first probe as-
sembly 100-1 in which the first locking is performed.
[0183] In this case, the user may click the selection
button 321 on the identification information screen 320
by operating the input device 400. When the user clicks
the selection button 321, the first probe assembly 100-1

may be selected, and the second locking between the
first probe connector 130-1 and the first probe connection
device 210-1 may be performed.
[0184] However, the user may click a next button 322
on the identification information screen 320 by operating
the input device 400. When the user clicks the next button
322, the first locking between the first probe connector
130-1 and the first probe connection device 210-1 may
be released, the first locking between the second probe
connector 130-2 and the second probe connection de-
vice 210-2 may be performed, and the display device 300
may display identification information of the second
probe assembly 100-2, in which the first locking is per-
formed.
[0185] In this case, the user may click the selection
button 321 on the identification information screen 320
by operating the input device 400. When the user clicks
the selection button 321, the second probe assembly
100-2 may be selected, and the second locking between
the second probe connector 130-2 and the second probe
connection device 210-2 may be performed.
[0186] However, the user may click the next button 322
on the identification information screen 320 by operating
the input device 400. When the user clicks the next button
322, the first locking between the second probe connec-
tor 130-2 and the second probe connection device 210-2
may be released, the first locking between the third probe
connector 130-3 and the third probe connection device
210-3 may be performed, and the display device 300 may
display identification information of the third probe as-
sembly 100-3, in which the first locking is performed.
[0187] In this case, the user may click the selection
button 321 on the identification information screen 320
by operating the input device 400. When the user clicks
the selection button 321, the third probe assembly 100-3
may be selected, and the second locking between the
third probe connector 130-3 and the third probe connec-
tion device 210-3 may be performed.
[0188] However, the user may click the next button 322
on the identification information screen 320 by operating
the input device 400. When the user clicks the next button
322, the first locking between the third probe connector
130-3 and the third probe connection device 210-3 may
be released, the first locking between the fourth probe
connector 130-4 and the fourth probe connection device
210-4 may be performed, and the display device 300 may
display identification information of the fourth probe as-
sembly 100-4, in which the first locking is performed.
[0189] In this case, the user may click the selection
button 321 on the identification information screen 320
by operating the input device 400. When the user clicks
the selection button 321, the fourth probe assembly
100-4 may be selected, and the second locking between
the fourth probe connector 130-4 and the fourth probe
connection device 210-4 may be performed.
[0190] However, the user may click the next button 322
on the identification information screen 320 by operating
the input device 400. When the user clicks the next button
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322, the first locking between the fourth probe connector
130-4 and the fourth probe connection device 210-4 may
be released, the first locking between the first probe con-
nector 130-1 and the first probe connection device 210-1
may be performed again, and the display device 300 may
display identification information of the first probe assem-
bly 100-1, in which the first locking is performed.
[0191] The display device 300 is not limited to a screen
as illustrated in FIGS. 14A and 14B, and the display de-
vice 300 may display identification information of a probe
in various ways.
[0192] Hereinafter a control method of the above-men-
tioned ultrasound imaging apparatus will be described.
[0193] FIG. 15 is a control block diagram of an ultra-
sound imaging apparatus in one embodiment of the
present disclosure.
[0194] When the plurality of probe connectors 130-1
to 130-4 is mechanically placed in the plurality of probe
connection devices 210-1 to 210-4, respectively S 1110,
the first locking between the plurality of probe connectors
130-1 to 130-4 and the plurality of probe connection de-
vices 210-1 to 210-4 may be performed, the identification
information transmitter 137 of the plurality of probe con-
nectors 130-1 to 130-4 may transmit identification infor-
mation, which is specific information of the probe assem-
bly 100, to the identification information receiver 217 of
the plurality of probe connection devices 210-1 to 210-4,
and thus the identification information may be transmitted
to the controller 220 S 1120. The identification informa-
tion of the probe assembly 100 may be information pre-
stored in the storage unit 136 of the plurality of probe
assemblies 100-1 to 100-4.
[0195] In this case, the identification information trans-
mitter 137 of the plurality of probe connectors 130-1 to
130-4 and the identification information receiver 217 of
the plurality of probe connection devices 210-1 to 210-4
may be realized by an electrical contact mount, and a
position where of the contact mount is proved is not lim-
ited. In addition, the identification information transmitter
137 of the plurality of probe connectors 130-1 to 130-4
and the identification information receiver 217 of the plu-
rality of probe connection devices 210-1 to 210-4 may
be realized by a wireless communication module, where-
in the communication method, such as, Wi-Fi network,
RFID networks, Near Field Communication (NFC) and
infrared data association (IrDA) and the like is existed,
but is not limited thereto.
[0196] The display device 300 may display identifica-
tion information of each probe 100 assembly received
from the plurality of probe assemblies 100-1 to 100-4 to
a user S 1130. The identification information may include
specific information of the probe assembly 100, such as
a model name, a serial number, a version and the like.
[0197] A user may select any one probe assembly 100
by operating the input device 400 S 1140, the second
locking between the probe connector 130 of the selected
probe assembly 100 and the probe connection device
210 corresponding to the probe connector 130 may be

performed, and thus the controller 220 or the beamformer
230 may receive an ultrasonic signal generated in the
probe assembly 100 through the connection pin 132a of
the selected probe 100 S 1150.
[0198] The signal processor 240 and the image proc-
essor 250 may generate image data and an ultrasound
image based on the received ultrasonic signal, and the
display device 300 may display the ultrasound image S
1160.
[0199] FIG. 16 is a control block diagram of an ultra-
sound imaging apparatus in another embodiment of the
present disclosure.
[0200] When the plurality of probe connectors 130-1
to 130-4 is mechanically placed in the plurality of probe
connection devices 210-1 to 210-4, respectively S 1210,
the first locking between any one probe connector and a
probe connection device 210 corresponding to the probe
connector may be performed, the identification informa-
tion transmitter 137 of the probe connector 130, in which
the first locking is performed, may transmit identification
information, which is specific information of the probe
assembly 100, to the identification information receiver
217 of the probe connection device 210, and thus the
identification information may be transmitted to the con-
troller 220 S 1220. The identification information of the
probe assembly 100 may be information pre-stored in
the storage unit 136 of the probe assembly 100.
[0201] As mentioned above, the identification informa-
tion transmitter 137 of the probe connector 130 and the
identification information receiver 217 of the probe con-
nection device 210 may be realized by an electrical con-
tact mount, and a position, the contact mount is provided,
is not limited. In addition, the identification information
transmitter 137 of the probe connector 130 and the iden-
tification information receiver 217 of the probe connection
device 210 may be realized by a wireless communication
module, wherein the communication method, such as,
Wi-Fi network, RFID networks, Near Field Communica-
tion (NFC) and infrared data association (IrDA) and the
like is existed, but is not limited thereto.
[0202] The display device 300 may display identifica-
tion information received from any one probe assembly
100, in which the first locking is performed, to a user S
1230. The identification information may include specific
information of the probe assembly 100, such as a model
name, a serial number, a version and the like of any one
probe assembly 100, in which the first locking is per-
formed.
[0203] A user may determine whether to select any
one probe assembly 100, in which the first locking is per-
formed, by operating the input device 400 S 1240.
[0204] When any one probe assembly 100, in which
the first locking is performed, is selected Yes of S 1240,
the second locking between the probe connector 130 of
the selected probe assembly 100 and the probe connec-
tion device 210 may be performed, the controller 220 or
the beamformer 230 may receive an ultrasonic signal
generated in the probe assembly 100 through the con-
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nection pin 132a of the selected probe assembly 100 S
1250.
[0205] The signal processor 240 and the image proc-
essor 250 may generate image data and an ultrasound
image based on the received ultrasonic signal, and the
display device 300 may display the ultrasound image S
1260.
[0206] When any one probe assembly 100, in which
the first locking is performed, is not selected No of S
1240, the first locking between the probe connector 130
of the selected probe assembly 100 and the probe con-
nection device 210 may be released, the first locking be-
tween a probe connector 130 of another probe assembly
100 and a probe connection device 210 corresponding
to a probe connector 130 may be performed. The iden-
tification information transmitter 137 of the probe con-
nector 130, in which the first locking is performed, may
transmit identification information, which is specific infor-
mation of the probe assembly 100, to the identification
information receiver 217 of the probe connection device
210, and thus the identification information may be trans-
mitted to the controller 220 S 1270.
[0207] Similarly, in this case, the display device 300
may display identification information received from an-
other probe assembly 100, in which the first locking is
performed, to a user S 1230, and a user may determine
whether to select any one probe assembly 100, in which
the first locking, is performed by operating the input de-
vice 400 S 1240.
[0208] When another probe assembly 100, in which
the first locking is performed, is selected Yes of S 1240,
the second locking between a probe connector 130 of
the selected probe assembly 100 and a probe connection
device 210 may be performed, a controller 220 or a beam-
former 230 may receive an ultrasonic signal generated
in the probe assembly 100 through the connection pin
132a of the selected probe 100 S 1250.
[0209] The control method of the ultrasound imaging
apparatus 10 may be implemented in a computer-read-
able medium with computer-readable codes. The com-
puter-readable medium may be any medium that can
store data readable by a computer system. For example,
the computer-readable medium may be Read Only Mem-
ory (ROM), Random Access Memory (RAM), magnetic
tape, magnetic disk, flash memory, and optical data stor-
age medium. In addition, the medium may be distributed
to computer systems over a network, in which computer-
readable code may be stored and executed in a distrib-
uted manner.
[0210] As is apparent from the above description, ac-
cording to the proposed a probe assembly, an ultrasound
imaging apparatus and a controlling method of the ultra-
sound imaging apparatus, in a state where the probe
assembly is placed in the ultrasound imaging apparatus,
the identification information transmitter provided on the
probe assembly transmits identification information of the
probe assembly to the identification information receiver
provided on the ultrasound imaging apparatus so that a

user may confirm the identification information of each
probe assembly without performing direct electrical con-
nection between the probe signal transceiver of the probe
assembly and the body signal transceiver of the ultra-
sound imaging apparatus.
[0211] Although a few embodiments of the present dis-
closure have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the disclosure, the scope of which
is defined in the claims and their equivalents.

DESCRIPTION OF REFERENCE NUMERALS

[0212]

100: probe assembly
110: probe
111: piezoelectrics
120: cable
130: probe connector
132: probe single transceiver
132a: connection pin
133: locking shaft
135: printed circuit board
136: storage unit
137: identification information transmitter

Claims

1. An ultrasound imaging apparatus comprising:

a placing unit in which at least one probe con-
nector is placed;
an identification information receiver receiving
probe assembly identification information from
the placed probe connector;
an input device receiving a selection command
of at least one probe connector; and
a locking unit locking the at least one probe con-
nector into the ultrasound imaging apparatus
based on the selection command.

2. The ultrasound imaging apparatus of claim 1 wherein
the identification information receiver comprises a
second contact point receiving the probe assembly
identification information by making contact with a
first contact point placed in the probe connector.

3. The ultrasound imaging apparatus of claim 2 wherein
the second contact point makes contact with the first
contact point by manual operation of a user.

4. The ultrasound imaging apparatus of claim 2 wherein
the locking unit locks the probe connector into the
ultrasound imaging apparatus so that the first contact
point makes contact with the second contact point.
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5. The ultrasound imaging apparatus of claim 1 wherein
the identification information receiver comprises a
second wireless communication module receiving
the probe assembly identification information by be-
ing connected to a first wireless communication mod-
ule of the probe connector.

6. The ultrasound imaging apparatus of claim 1 further
comprising:

a display device displaying the probe assembly
identification information.

7. The ultrasound imaging apparatus of claim 1 wherein
the locking unit performs a first locking connecting
the identification information transmitter of the probe
connector to the identification information receiver
of the ultrasound imaging apparatus, and a second
locking connecting a probe signal transceiver of the
probe connector to a body signal transceiver of the
ultrasound imaging apparatus.

8. The ultrasound imaging apparatus of claim 7 wherein
the locking unit releases the first locking between a
probe connector, which is not selected from the plu-
rality of probe connectors, and the ultrasound imag-
ing apparatus.

9. The ultrasound imaging apparatus of claim 7 wherein
when the input device receives whether to select a
first probe assembly, and then the first probe assem-
bly is selected, the locking unit performs a second
locking between the first probe assembly and the
ultrasound imaging apparatus, and when the first
probe assembly is not selected, the locking unit per-
forms the first locking between a second probe as-
sembly and the ultrasound imaging apparatus.

10. The ultrasound imaging apparatus of claim 9 wherein
when the first probe assembly is not selected, the
locking unit releases the first locking between the
first probe assembly and the ultrasound imaging ap-
paratus.

11. The ultrasound imaging apparatus of claim 7 further
comprising:

a controller generating a control signal to control
the locking unit wherein the locking unit com-
prises a motor or an actuator, both of which per-
form the first locking or the second locking,
based on the control signal.

12. The ultrasound imaging apparatus of claim 1 wherein
the placing unit is realized by a coupling groove form-
ing member, in which coupling grooves are formed
so that a locking shaft of the probe assembly is
placed.

13. The ultrasound imaging apparatus of claim 12
wherein
locking grooves, in which a locking pin of the locking
shaft is inserted, are formed in the coupling groove
forming member, and the locking unit comprises a
coupling member provided at a position formed by
an extension of the coupling groove and a motor ro-
tating the locking shaft placed in the coupling mem-
ber, wherein the motor performs locking by inserting
the locking pin into the locking groove by rotating the
locking shaft.

14. The ultrasound imaging apparatus of claim 1 wherein
the locking unit comprises an electromagnet and a
driving device wherein the driving device performs
locking by moving the electromagnet.

15. A control method of an ultrasound imaging apparatus
comprising:

an operation in which an identification informa-
tion receiver receives probe assembly identifi-
cation information from at least one probe con-
nector, which is placed in a placing unit;
receiving a selection command of at least one
probe connector; and
an operation in which a locking unit locks the at
least one probe connector into an ultrasound im-
aging apparatus based on the selection com-
mand.
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