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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 ultrasoundim-
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.

[0005] Document US2010292577 A1 describes an ul-
trasound image diagnosis apparatus executing lighting-
on and lighting-off of a lighting device by detecting an
identification (ID) data of a probe or an operation on an
operation panel.

[0006] DocumentJP2012223353 A describes an ultra-
sonic diagnosis apparatus that prevents a probe that is
in use to be removed from the apparatus body.

[0007] Document US2013165790 A1 describes an ul-
trasound diagnostic apparatus that facilitates fastening
between a main body and a probe.

SUMMARY

[0008] 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.

[0009] Itis 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,
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and a control method of the ultrasound imaging appara-
tus.

[0010] Additional aspects of the presentdisclosure 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.

[0011] 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.

[0012] 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.

[0013] The second contact point may make contact
with the first contact point by manual operation of a user.
[0014] 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.

[0015] 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.

[0016] 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.

[0017] The ultrasound imaging apparatus may further
include a display device displaying the probe assembly
identification information.

[0018] The locking unitmay perform a firstlocking 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.

[0019] 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.

[0020] 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.

[0021] When the first probe assembly is not selected,
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the locking unit may release the first locking between the
first probe assembly and the ultrasound imaging appa-
ratus.

[0022] 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.
[0023] 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
of the probe assembly realized by an external screw type
to the placing unit realized by an internal screw type.
[0024] 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.

[0025] 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.
[0026] The locking unit may include an electromagnet
and a driving device wherein the driving device may per-
form locking by moving the electromagnet.

[0027] In accordance with another aspect of the
presentdisclosure, 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.

[0028] The storage unit may include an electronic tag.
[0029] The identification information transmitter may
include afirst contact point transmitting the probe assem-
bly identification information by making contact with a
second contact point placed placed inin the ultrasound
imaging apparatus.

[0030] 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.

[0031] Theprobe signal transceiver may include a con-
ductive connection pin.

[0032] 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
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probe connector into an ultrasound imaging apparatus
based on the selection command.

BRIEF DESCRIPTION OF THE DRAWINGS

[0033] 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. 2is 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 presentdisclosure;
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.
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DETAILED DESCRIPTION

[0034] 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.

[0035] 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.

[0036] 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.
[0037] 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).

[0038] The probe assembly 100 placed inthe body 200
of the ultrasound imaging apparatus 10 includes a plu-
rality of probe assembilies, 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.

[0039] The body 200 generates an ultrasound image
based on an ultrasonic signal.

[0040] 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.

[0041] 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.

[0042] 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.

[0043] The probe 110 may allow an ultrasound image
oftheinside of an object to be acquired by transmitting/re-
ceiving ultrasonic waves to/from the object.

[0044] 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-
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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".

[0045] For example, when the number of vibrators is
approximately 64~ approximately 256, a connection
componentis needed as many as the number of vibrators
when the probe assembly 100 is connected to the body
200.

[0046] The object may be a living body of a human or
animal, tissues in the living body, such as blood vessels,
bones, muscles, etc., butis notlimited thereto. Therefore,
anything having an internal structure capable of being
imaged by the ultrasound imaging apparatus 10 may be-
come the object.

[0047] Referringto FIGS. 3A to 3C, the probe 110 may
be provided in a linear probe having a surface shape in
alinear manner, as illustrated in FIG. 3A, a convex probe
having a surface shapein 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. 3Ato 3C, such as a prove having a phased array
and the likes.

[0048] 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.

[0049] 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.

[0050] 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.

[0051] 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,
astorage 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.

[0052] 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
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the probe connector 130 is simply and mechanically
placed in the body 200.

[0053] 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.

[0054] Each of the first locking and the second locking
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.

[0055] 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.

[0056] 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.
[0057] 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.

[0058] The storage unit 136 may be realized by a port-
able storage medium.

[0059] 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.

[0060] 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.

[0061] A detail description of the identification informa-
tion transmitter 137 will be described later.

[0062] 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.

[0063] The probe signal transceiver 132 of the probe
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connector 130 may be realized by a terminal 132 provid-
ed with a conductive connection pin 132a so thata 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.
[0064] 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.

[0065] 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.
[0066] 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.

[0067] FIG. 5 is a block diagram illustrating a body in
accordance with one embodiment of the present disclo-
sure.

[0068] 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.

[0069] FIG. 5illustrates 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.

[0070] 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 furtherinclude
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.

[0071] Hereinafterthe placing unit211, 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.

[0072] A probe connector 130 is mechanically placed
in the placing unit 211.

[0073] 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 his provided
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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.

[0074] 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.
[0075] The first locking and mechanically placing may
be performed at the same time. In this case, the identifi-
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.

[0076] A detail description of the identification informa-
tion receiver 216 will be described later.

[0077] Whenthe secondlockingis 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.

[0078] 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
signalmay 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.

[0079] The socket 212 may include a socket pin 212a
in which the connection pint 132a of the probe connector
130is inserted to be connected thereto. When the second
locking between the probe connector 130 and the probe
connection device 210 is performed, the socket pint212a
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.

[0080] 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.

[0081] 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.
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[0082] 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.

[0083] In this case, the probe connection device 210
may further include a body connection unit 217.

[0084] 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

[0085] 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.

[0086] 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.

[0087] 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.
[0088] 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 afourth connection
device 210-4 corresponding to the first probe connector
130-1 to the fourth probe connector 130-4, respectively,
is performed.

[0089] When identificationinformation 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.

[0090] The controller 220 allows that the identification
information of the first probe assembly 100-1 to the fourth
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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.

[0091] 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
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.
[0092] Thatis, 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.

[0093] 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.

[0094] 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.

[0095] 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.

[0096] 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 100-1 from the
identification information receiver 216.

[0097] 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.

[0098] 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.

[0099] However, when the userdoes not select the first
probe assembly 100-1, the first probe connector 130-1
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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.
[0100] 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.

[0101] 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
[0102] 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.

[0103] 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.

[0104] 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.

[0105] 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
thefirstlocking, and thus the controller 220 receives iden-
tification information of the fourth probe assembly 100-4.
[0106] 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.

[0107] 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.

[0108] 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
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first locking again, and thus the controller 220 receives
identification information of the first probe assembly
100-1.

[0109] According to as mentioned embodiment, the
controller 220 may acquire identification information of
each probe assembly 100-1 to 100-4 in order.

[0110] 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.
[0111] 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.

[0112] 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.

[0113] In addition, the controller 220 may be used as
a term representing a component including a processor,
a RAM, and a ROM.

[0114] The controller 220 may be used as a term rep-
resenting a component including a processor, a RAM, a
ROM and a processing board.

[0115] Thebeamformer230 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.

[0116] 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.

[0117] 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.

[0118] 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
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from the digital ultrasound image data, may be displayed
on the display device 300.

[0119] 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,

[0120] A plurality of the display device 300 may be pro-
vided in the ultrasound imaging apparatus 10.

[0121] 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.

[0122] 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.
[0123] Hereinafterreferringto FIGS. 6Ato 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.

[0124] 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.

[0125] Hereinafterthefirstlocking 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.

[0126] 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.

[0127] 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.

[0128] Referring to FIGS. 6A and 6B, the coupling
member 214 may be provided in a point where the cou-
pling groove h is extended.

[0129] An end portion of the locking shaft 133 inserted
into the coupling groove h may be placed in the coupling
member 214.

[0130] The identification information transmitter 137
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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.
[0131] Asillustrated 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.

[0132] 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.
[0133] Asillustrated 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.

[0134] 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.

[0135] The first contact mount 137b and the second
contact mount 216 may be provided in plural to transmit
precisely identification information.

[0136] 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.

[0137] 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.

[0138] 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.

[0139] 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.

[0140] By performing the second locking between the
probe connector 130 and the probe connection device
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210, the socket pin 212a may be connected to the con-
nection pin 132a.

[0141] Referring to FIG. 7, the identification informa-
tion transmitter 137 may be realized by a wireless com-
munication module 137¢c or an antenna, and may be com-
municated with the identification information receiver216
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.
[0142] 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.

[0143] 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).

[0144] 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.
[0145] 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.

[0146] 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.

[0147] 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.
[0148] 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.

[0149] 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.
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[0150] 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.

[0151] 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
probe connector 130 is placed, will be described in detail
with reference with FIGS. 8 to 11c.

[0152] 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.

[0153] 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.

[0154] Hereinafter for convenience of description, a
case where the identification information transmitter 137
of the probe connector 130 is realized by the first contact
mount137aasillustratedin 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.
[0155] 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.

[0156] 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.

[0157] 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.

[0158] 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.

[0159] The motor215rotates the locking shaft 133 cou-
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pled to the couplingmember 214 so thatthe 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.

[0160] Referringto 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.

[0161] 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.
[0162] 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 134cis 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.

[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
after pressing the pressure unit 134b,and may place an
end portion of the locking shaft 213 into the coupling
member 214.

[0164] AsthesameasFIG. 11A,forthe 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.

[0165] Referring to FIG. 11C, a locking shaft 133 ac-
cording to another embodiment may include a locking
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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.
[0166] 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
the coupling member 214.

[0167] Asillustratedin 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.

[0168] 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.

[0169] 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
210includes the locking groove 213a, the coupling mem-
ber214, and the motor 215is 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.

[0170] 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
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description thereof is the same as mentioned above and
a duplicate description will be omitted.

[0171] 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.
[0172] However, accordingtoanotherembodiment, 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.

[0173] Inthis 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.

[0174] 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.

[0175] 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.

[0176] 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.
[0177] Inthis 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
contactwith 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



21 EP 3 047 801 B1 22

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.
[0178] The electromagnet 138 of the probe connector
130 coupled to the electromagnet 218 of the probe con-
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.

[0179] 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.

[0180] 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.

[0181] 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 firstlocking with each probe connection
device 210 at the same time.

[0182] 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.

[0183] 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.

[0184] FIG. 14B is an exemplary view illustrating a
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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.

[0185] ReferringtoFIG. 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.
[0186] 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.

[0187] 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.

[0188] 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.

[0189] However, the user may click the nextbutton 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 firstlocking 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.
[0190] 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.

[0191] However, the user may click the nextbutton 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-
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sembly 100-4, in which the first locking is performed.
[0192] 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.

[0193] However, the user may click the next button 322
on the identification information screen 320 by operating
the inputdevice 400. When the user clicks the next button
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.
[0194] Thedisplay device 300 is notlimited 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.

[0195] Hereinafter a control method of the above-men-
tioned ultrasound imaging apparatus will be described.
[0196] FIG. 15 is a control block diagram of an ultra-
sound imaging apparatus in one embodiment of the
present disclosure.

[0197] 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.

[0198] 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.
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[0199] 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
auser 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.

[0200] 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.

[0201] 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.

[0202] FIG. 16 is a control block diagram of an ultra-
sound imaging apparatus in another embodiment of the
present disclosure.

[0203] 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.

[0204] 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 ofthe 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.

[0205] 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-
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formed.

[0206] 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.
[0207] 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-
nection pin 132a of the selected probe assembly 100 S
1250.

[0208] 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.

[0209] 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.

[0210] 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.

[0211] 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 abeam-
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.

[0212] 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-
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readable code may be stored and executed in a distrib-
uted manner.

[0213] 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.

[0214] Although afew 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
[0215]

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 (10) comprising:

a placing unit (211) configured for placing a
probe connector (130);

an identification information receiver (216) con-
figured to receive probe assembly identification
information from an identification information
transmitter (137) of a placed probe connector
(130);

an input device (400) configured to receive a
selection command of a probe connector (130);
and

a locking unit (213) configured to lock the probe
connector (130) into the ultrasound imaging ap-
paratus (10) based on the selection command,
wherein the locking unit (213) is configured to
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perform a first locking connecting the identifica-
tion information transmitter (137) of the probe
connector (130) to the identification information
receiver (216) of the ultrasound imaging appa-
ratus (10), and a second locking connecting a
probe signal transceiver (132) of the probe con-
nector (130) to a body signal transceiver (212)
of the ultrasound imaging apparatus (10), and
wherein the first locking is performed when the
probe connector (130) is placed in the placing
unit (211) and the second locking is performed
when the probe connector (130) is selected.

The ultrasound imaging apparatus (10) of claim 1
wherein

the identification information receiver (216) compris-
es a second contact point receiving the probe as-
sembly identification information by making contact
with the identification information transmitter (137)
comprising first contact point placed in the probe
connector (130).

The ultrasound imaging apparatus (10) of claim 2
wherein

the second contact point makes contact with the first
contact point by manual operation of a user.

The ultrasound imaging apparatus (10) of claim 2
wherein

the locking unit (213) performs the first locking so
that the first contact point makes contact with the
second contact point.

The ultrasound imaging apparatus (10) of claim 1
wherein

the identification information receiver (216) compris-
es a second wireless communication module receiv-
ing the probe assembly identification information by
being connected to a first wireless communication
module of the identification information transmitter
(137).

The ultrasound imaging apparatus (10) of claim 1
further comprising:

a display device (300) displaying the probe as-
sembly identification information.

The ultrasound imaging apparatus (10) of claim 1
wherein

the locking unit (213) releases the first locking be-
tween a probe connector (130), which is not selected
from the plurality of probe connectors (130), and the
ultrasound imaging apparatus (10).

The ultrasound imaging apparatus (10) of claim 1
wherein
when the input device (400) receives whether to se-
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lect a first probe assembly (100-1), and then the first
probe assembly (100-1) is selected, the locking unit
(213) performs a second locking between the first
probe assembly (100-1) and the ultrasound imaging
apparatus (10), and when the first probe assembly
(100-1) is not selected, the locking unit (213) per-
forms the first locking between a second probe as-
sembly (100-2) and the ultrasound imaging appara-
tus (10).

The ultrasound imaging apparatus (10) of claim 8
wherein

when the first probe assembly (100-1) is not select-
ed, the locking unit (213) releases the first locking
between the first probe assembly (100-1) and the
ultrasound imaging apparatus (10).

The ultrasound imaging apparatus (10) of claim 1
further comprising:

a controller generating a control signal to control
the locking unit (213) wherein the locking unit
(213) comprises a motor or an actuator, both of
which perform the first locking or the second
locking, based on the control signal.

The ultrasound imaging apparatus (10) of claim 1
wherein

the placing unit(211) is realized by a coupling groove
forming member, in which coupling grooves are
formed so thatalocking shaft (133) of the probe (110)
assembly is placed.

The ultrasound imaging apparatus (10) of claim 11
wherein

locking grooves, in which alocking pin of the locking
shaft (133) is inserted, are formed in the coupling
groove forming member, and the locking unit (213)
comprises a coupling member provided at a position
formed by an extension of the coupling groove and
a motor rotating the locking shaft (133) placed in the
coupling member, wherein the motor performs lock-
ing by inserting the locking pininto the locking groove
by rotating the locking shaft (133).

The ultrasound imaging apparatus (10) of claim 1
wherein

the locking unit (213) comprises an electromagnet
(218) and a driving device wherein the driving device
performs locking by moving the electromagnet (218).

A controlmethod of an ultrasound imaging apparatus
(10) comprising:

an operation in which an identification informa-
tion receiver (216) receives probe assembly
identification information from an identification
information transmitter (137) of a probe connec-



29 EP 3 047 801 B1 30

tor (130), which is placed in a placing unit (211);
receiving a selection command of a probe con-
nector (130); and an operation in which a locking
unit (213) locks the probe connector (130) into
an ultrasound imaging apparatus (10) based on
the selection command, wherein the operation
in which the locking unit (213) locks the probe
connector (130) comprises: an operation in
which the locking unit (213) performs a first lock-
ing connecting the identification information
transmitter (137) of the probe connector (130)
to the identification information receiver (216) of
the ultrasound imaging apparatus (10), and a
second locking connecting a probe signal trans-
ceiver (132) of the probe connector (130) to a
body signal transceiver (212) of the ultrasound
imaging apparatus (10), and

wherein the first locking is performed when the
probe connector (130) is placed in the placing
unit (211) and the second locking is performed
when the probe connector (130) is selected.

Patentanspriiche

Ultraschallbildgebungsvorrichtung (10), welche fol-
gendes aufweist:

Eine Platzierungseinheit (211), die dafiir vorge-
sehen ist, einen Sondenverbinder (130) zu plat-

zieren;
einen Identifikationsinformationsempfénger
(216), der dafir vorgesehen ist,

Sondenanordnungsidentifikationsinformatio-
nen von einem ldentifikationsinformationssen-
der (137) eines platzierten Sondenverbinders
(130) zu empfangen; eine Eingabeeinrichtung
(400), die dafur vorgesehen ist, einen Auswahl-
befehl eines Sondenverbinders (130) zu emp-
fangen; und

eine Verriegelungseinheit (213), die dafir vor-
gesehen ist, den Sondenverbinder (130) in die
Ultraschallbildgebungsvorrichtung (10) basie-
rend auf dem Auswahlbefehl zu verriegeln,
wobei die Verriegelungseinheit (213) dafiir vor-
gesehenist, ein erstes Verriegeln, das den Iden-
tifikationsinformationssender (137) des Son-
denverbinders (130) mit dem Identifikationsin-
formationsempféanger (216) der Ultraschallbild-
gebungsvorrichtung (10) verriegelt, und ein
zweites Verriegeln, das einen Sondensignal-
Sende-Empfanger (132) des Sondenverbinders
(130) mit einem Kérpersignal-Sende-Empfan-
ger (212) der Ultraschallbildgebungsvorrichtung
(10) verriegelt, durchzufiihren und

wobei das erste Verriegeln durchgefiihrt wird,
wenn der Sondenverbinder (130) in der Platzie-
rungseinheit (211) platziert ist, und das zweite
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Verriegeln durchgefiihrt wird, wenn der Sonden-
verbinder (130) ausgewahlt ist.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobei der Identifikationsinformationsemp-
fanger (216) einen zweiten Kontaktpunkt aufweist,
der die Sondenanordnungsidentifikationsinformati-
onen dadurch empféangt, dass er mit dem Identifika-
tionsinformationssender (137) einen Kontakt her-
stellt, der einen ersten Kontaktpunkt aufweist, derin
dem Sondenverbinder (130) platziert ist.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 2, wobei der zweite Kontaktpunkt durch eine
manuelle Bedienung eines Benutzers mit dem ers-
ten Kontaktpunkt einen Kontakt herstellt.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 2, wobei die Verriegelungseinheit (213) das
erste Verriegeln so durchfiihrt, dass der erste Kon-
taktpunkt mit dem zweiten Kontaktpunkt einen Kon-
takt herstellt.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobei der Identifikationsinformationsemp-
fanger (216) ein zweites drahtloses Kommunikati-
onsmodul aufweist, das die Sondenanordnungsi-
dentifikationsinformationen dadurch empfangt, dass
es mit einem ersten drahtlosen Kommunikationsmo-
dul des Identifikationsinformationssender (137) ver-
bunden ist.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, welche des Weiteren folgendes aufweist:

Eine Anzeigeeinrichtung (300), welche die
Sondenanordnungsidentifikationsinformatio-
nen anzeigt.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobei die Verriegelungseinheit (213) das
erste Verriegeln zwischen einem Sondenverbinder
(130), der aus der Vielzahl von Sondenverbindern
(130) nicht ausgewabhlt ist, und der Ultraschallbild-
gebungsvorrichtung (10) I6st.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobei, wenn die Eingabeeinrichtung (400)
empféngt, ob sie eine erste Sondenanordnung
(100-1) auswahlen soll, und dann die erste Sonden-
anordnung (100-1) ausgewahlt ist, die Verriege-
lungseinheit (213) ein zweites Verriegeln zwischen
der ersten Sondenanordnung (100-1) und der Ultra-
schallbildgebungsvorrichtung (10) durchfiihrt, und
wenn die erste Sondenanordnung (100-1) nicht aus-
gewahltist, die Verriegelungseinheit (213) das erste
Verriegeln zwischen einer zweiten Sondenanord-
nung (100-2) und der Ultraschallbildgebungsvorrich-
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tung (10) durchfihrt.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 8, wobei, wenn die erste Sondenanordnung
(100-1) nicht ausgewahlt ist, die Verriegelungsein-
heit (213) das erste Verriegeln zwischen der ersten
Sondenanordnung (100-1) und der Ultraschallbild-
gebungsvorrichtung (10) 16st.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, welche des Weiteren folgendes aufweist:

Eine Steuereinrichtung, die ein Steuersignal
zum Steuern der Verriegelungseinheit (213) er-
zeugt, wobei die Verriegelungseinheit (213) ei-
nen Motor oder einen Aktuator aufweist, von de-
nen beide das erste Verriegeln oder das zweite
Verriegeln basierend auf dem Steuersignal aus-
fihren.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobei die Platzierungseinheit (211) durch
ein Kopplungsnut-Erzeugungselement realisiert ist,
in welchem Kopplungsnuten so ausgebildet sind,
dass eine Verriegelungswelle (133) der Sondenan-
ordnung (110) platziert ist.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 11, wobei Verriegelungsnuten, in denen ein
Verriegelungsstift der Verriegelungswelle (133) ein-
geflhrt sind, in dem Kopplungsnut-Erzeugungsele-
ment gebildet sind, und die Verriegelungseinheit
(213) ein Kopplungselement aufweist, das an einer
Position vorgesehen ist, die durch eine Verlange-
rung der Kopplungsnut und einen Motor gebildet ist,
der die in dem Kopplungselement platzierte Verrie-
gelungswelle (133) rotiert, wobei der Motor das Ver-
riegeln durch Einfihren des Verriegelungsstifts in
die Verriegelungsnut durch Rotieren der Verriege-
lungswelle (133) durchflhrt.

Ultraschallbildgebungsvorrichtung (10) nach An-
spruch 1, wobeidie Verriegelungseinheit (213) einen
Elektromagneten (218) und eine Antriebseinrich-
tung aufweist, wobei die Antriebseinrichtung das
Verriegeln durch Bewegen des Elektromagneten
(218) durchfiihrt.

Steuerungsverfahren fiir eine Ultraschallbildge-
bungsvorrichtung (10), welches folgendes aufweist:

Einen Vorgang, bei dem ein Identifikationsinfor-
mationsempfanger (216) Sondenanordnungsi-
dentifikationsinformationen von einem Identifi-
kationsinformationssender (137) eines Sonden-
verbinders (130) empfangt, der in einer Platzie-
rungseinheit (211) platziert ist;

Empfangen eines Auswahlbefehls eines Son-
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denverbinders (130); und

einen Vorgang, in dem eine Verriegelungsein-
heit (213) den Sondenverbinder (130) in eine
Ultraschallbildgebungsvorrichtung (10) basie-
rend auf dem Auswahlbefehl verriegelt,

wobei der Vorgang, in dem die Verriegelungs-
einheit (213) den Sondenverbinder (130) verrie-
gelt, folgendes aufweist: Einen Vorgang, in dem
die Verriegelungseinheit (213) ein erstes Ver-
riegeln durchfiihrt, das den Identifikationsinfor-
mationssender (137) des Sondenverbinders
(130) mit dem Identifikationsinformationsemp-
fanger (216) der Ultraschallbildgebungsvorrich-
tung (10) verbindet, und

ein zweites Verriegeln, das einen Sondensignal-
Sende-Empfanger (132) des Sondenverbinders
(130) mit einem Korpersignal-Sende-Empfan-
ger (212) der Ultraschallbildgebungsvorrichtung
(10) verbindet, und

wobei das erste Verriegeln durchgefiihrt wird,
wenn der Sondenverbinder (130) in der Platzie-
rungseinheit (211) platziert ist, und das zweite
Verriegeln durchgefiihrt wird, wenn der Sonden-
verbinder (130) ausgewahlt ist.

Revendications

Appareil d'imagerie ultrasonique (10) comportant:

une unité de positionnement (211) configuré
pour positionner un connecteur de sonde (130);
un récepteur d’identification d’information (216)
configuré pour recevoir des informations d’iden-
tification d’ensemble de sonde a partir d’'un
transmetteur (137) d’identification d’informa-
tions d’un connecteur de sonde placée (130) ;
un dispositif d’entrée (400) configuré pour rece-
voir une commande de sélection d’'un connec-
teur de sonde (130) ; et

une unité de fermeture (213) configurée pour
fixer le connecteur de sonde (130) dans un ap-
pareil d'imagerie ultrasonique (10) sur la base
de la commande de sélection,

dans lequel l'unité de fermeture (213) est confi-
gurée pour effectuer une premiere fermeture
connectant le transmetteur (137) d’identification
d’'information du connecteur de la sonde (130)
au récepteur d’identification d’information (216)
de 'appareil d’'imagerie ultrasonique (10), etune
seconde fermeture connectant un récepteur
(132) de signal de sonde du connecteur de son-
de (130) a un transmetteur (212) de signal de
corps de I'appareil d'imagerie ultrasonique (10),
et

dans lequel la premiére fermeture est effectuée
lorsque le connecteur de sonde (130) est placé
dans l'unité de positionnement (211) et la se-
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conde fermeture est effectuée lorsque le con-
necteur de sonde (130) est sélectionné.

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 1, dans lequel le récepteur d’identification
d’'information (216) comporte un second point de
contact recevant les informations d’identification de
'assemblage de sonde en réalisant le contact avec
le transmetteur (137) d’identification d’information
comprenant le premier point de contact placé dans
le connecteur de la sonde (130).

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 2, dans lequel le second point de contact
effectue le contact avec le premier point de contact
par une opération manuelle de I'utilisateur.

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 2, dans lequel I'unité de fermeture (213) ac-
complit la premiére fermeture de telle maniére que
le premier point de contact effectue le contact avec
le second point de contact.

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 1, dans lequel le récepteur d’identification
d’'information (216) comporte un second module de
communication sansfil recevantl'information d’iden-
tification de sonde en étant connecté a un premier
module de communication sans fil du transmetteur
(137) d'identification d’information.

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 1, comprenant en outre : un dispositif d’af-
fichage (300) qui affiche les informations d’identifi-
cation de I'assemblage de sonde.

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 1, dans lequel I'unité de fermeture (213) re-
lache la fermeture entre un connecteur de sonde
(130) qui n’est pas sélectionné parmi la pluralité de
connecteurs de sondes (130), et I'appareil d'image-
rie ultrasonique (10).

Appareil d’'imagerie ultrasonique (10) selon lareven-
dication 1, dans lequel, lorsque le dispositif d’entrée
(400) regoit comment sélectionner un premier as-
semblage de sonde (100-1), et qu’ensuite le premier
assemblage de sonde (100-1) est sélectionné, I'uni-
té de fermeture (213) effectue une seconde ferme-
ture entre le premier assemblage de sonde (100-1)
et 'appareil d'imagerie ultrasonique (10), et lorsque
le premier assemblage de sonde (100-1) n’est pas
sélectionné, l'unité de fermeture (213) effectue la
premiere fermeture entre un second assemblage de
sonde (100-2) et I'appareil d'imagerie ultrasonique
(10).

Appareil d’'imagerie ultrasonique (10) selon lareven-
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dication 8, dans lequel, lorsque le premier assem-
blage de sonde (100-1) n’est pas sélectionné, 'unité
de fermeture (213) relache la premiére fermeture en-
tre le premier assemblage (100-1) et 'appareil d'ima-
gerie ultrasonique (10).

Appareil d’'imagerie ultrasonique (10) selon la reven-
dication 1, comprenant en outre :

un contréleur générant un signal de controle
pour commander 'unité de fermeture (213) dans
laquelle I'unité de fermeture (213) comporte un
moteur ou un actuateur, dont les deux effectuent
la premiére fermeture ou la seconde fermeture,
basées sur le signal de contrdle.

Appareil d’'imagerie ultrasonique (10) selon la reven-
dication 1, dans lequel I'unité de positionnement
(211) estréalisée par une gorge de couplage formant
un organe, dans lequel les gorges de couplage sont
formées de telle maniere qu’une tige de fermeture
(133) de 'assemblage de sonde (110) est placée.

Appareil d’'imagerie ultrasonique (10) selon la reven-
dication 11, dans lequel les gorges de fermeture,
dans lesquelles une goupille de fermeture de la fige
de fermeture (133) est insérée, sont formées dans
les membres formant les gorges de couplage, et
I'unité de fermeture (213) comprend un organe de
couplage disposé dans une position formée par une
extension de la gorge de couplage et un moteur tour-
nant la tige de fermeture (133) disposée dans I'or-
gane de couplage, dans lequel le moteur effectue la
fermeture en insérant la tige de fermeture dans la
gorge de fermeture en tournant la tige de fermeture
(133).

Appareil d’'imagerie ultrasonique (10) selon la reven-
dication 1, dans lequel I'unité de fermeture (213)
comporte un électroaimant (218) et un dispositif
d’entrainement dans lequel le dispositif d’entraine-
ment effectue la fermeture effectue la fermeture en
déplacant I'électroaimant (218).

Procédé de commande d’un appareil d’imagerie ul-
trasonique (10), comprenant :

une opération dans laquelle unrécepteurd’iden-
tification d’information (216) recoit des informa-
tions d’identification de dispositifs de sonde d’'un
transmetteur (137) d’identification d’informa-
tions d’un connecteur de sonde placée (130),
qui est placé dans une unité de positionnement
(211);

la réception d'une commande sélective d’'un
connecteur de sonde (130) ; et

une opération dans laquelle une unité de ferme-
ture (213) ferme le connecteur de sonde (130)
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dans un appareil d’'imagerie ultrasonique (10)
sur la base de la commande sélectionnée,
dans lequel, I'opération au cours de laquelle
'unité de fermeture (213) ferme le connecteur
de sonde (130) comprend : une opération dans
laquelle l'unité de fermeture (213) effectue un
premiére fermeture connectant le transmetteur
(137) d’identification d’information du connec-
teur de la sonde (130) au récepteur d’identifica-
tion d’information (216) de I'appareil d'imagerie
ultrasonique (10), et une seconde fermeture
connectant un récepteur (132) de signal de son-
de du connecteur de sonde (130) a un transmet-
teur (212) de signal de corps de I'appareil d’ima-
gerie ultrasonique (10), et

dans lequel la premiere fermeture est effectuée
lorsque le connecteur de sonde (130) est placé
dans l'unité de positionnement (211) et la se-
conde fermeture est effectuée lorsque le con-
necteur de sonde (130) est sélectionné.
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