EP 2 837 949 A1

(1 9) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 837 949 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
18.02.2015 Bulletin 2015/08

(21) Application number: 14175870.6

(22) Date of filing: 04.07.2014

(51) IntCL:

GO1S 7/52 (2006.01) A61B 8/00 (2006.0)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(30) Priority: 24.07.2013 KR 20130087613

(71) Applicant: Samsung Electronics Co., Ltd
Gyeonggi-do 443-742 (KR)

(72) Inventors:

* Kim, Sang-won
Gyeonggi-do (KR)

e Cho, Jeong
Seoul (KR)

¢ Han, Ho-san
Seoul (KR)

(74) Representative: Jacobs, Bart et al

Arnold & Siedsma
Bezuidenhoutseweg 57
2594 AC The Hague (NL)

(54) Ultrasonic probe, system including the same, and operation method thereof

(57)  Provided are an ultrasonic probe (100), a system
including the same, and an operation method thereof.
The ultrasonic probe (100) may include a probe head
(110) comprising a transducer (210) configured to re-
ceive a signal, and a first storage (220) configured to
store information, and a probe body (120) comprising an
image processor (310) configured to generate an ultra-
sonicimage with the signal received from the probe head

(110), wherein the transducer (210) and the image proc-
essor (310) are electrically connected to each other by
a coupling between the probe head (110) and the probe
body (120), and wherein the transducer (210) and the
image processor (310) are separated from each other by
aseparation between the probe head (110) and the probe
body (120).

FIG. 1

\

FIRST
STORAGE

)
220

IMAGE PROCESSOR

|

310

s

212 ’

110

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 837 949 A1 2

Description

[0001] Apparatuses and methods consistent with ex-
emplary embodiments relate to an ultrasonic probe, a
system including the same, and an operation method
thereof.

[0002] An ultrasonic diagnostic system may irradiate
an ultrasonic wave toward an object which may be a body
of a person or an animal, detect an echo signal reflected
from the body, and display a tomographic image of a
tissue in the body by using a monitor thereby provide
information which may be used for a diagnosis of the
object.

[0003] An ultrasonic diagnostic system may include an
ultrasonic probe that transmits an ultrasonic wave into
an object, and receives an echo signal from the inside of
the object. Also, the ultrasonic probe may include a trans-
ducer that is disposed inside the ultrasonic probe, and
converts between an ultrasonic signal and an electrical
signal. The transducer includes an array of a plurality of
piezoelectric elements.

[0004] In addition to the transducer that converts an
electrical signal into an ultrasonic signal, a module that
generates an ultrasonic image as an electrical signal cor-
responding to an echo signal may be built into the ultra-
sonic probe, thus simplifying the ultrasonic diagnostic
system.

[0005] However, despite various functions being add-
ed to the ultrasonic probe, a kind of image processing
module is connected to a kind of transducer, and due to
this, it is unable to supply various kinds of ultrasonic im-
ages to one ultrasonic probe.

[0006] One or more exemplary embodiments include
an ultrasonic probe in which a probe head including a
transducer is attachable/detachable to/from a probe
body including an image processor.

[0007] Additional aspects will be set forth in part in the
description which follows and, in part, will be apparent
from the description, or may be learned by practice of
the presented exemplary embodiments.

[0008] Accordingto anaspectofanexemplary embod-
iment, there is provided an ultrasonic probe including a
probe head including a transducer configured to receive
a signal and a first storage configured to store informa-
tion, and a probe body including an image processor con-
figured to generate an ultrasonic image with the signal
received from the probe head, wherein the transducer
and the image processor are electrically connected to
each other by a coupling between the probe head and
the probe body, and wherein the transducer and the im-
age processor are separated from each other by a sep-
aration between the probe head and the probe body.
[0009] The probe body may be configured toread iden-
tification information from the probe head to authenticate
the probe head, wherein the identification information is
stored in the first storage unit.

[0010] The identification information may include at
least one of a serial information, a manufacturing infor-
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mation, and a type information of the probe head.
[0011] The identification information may include a
combination of at least some of a serial information, a
manufacturing information, and a type information of the
probe head.

[0012] The information may include information about
the ultrasonic image that is generated with the signal re-
ceived by the transducer.

[0013] The information may be uploaded from an ex-
ternal device.
[0014] The image processor may generate the ultra-

sonic image on a basis of the information.

[0015] The ultrasonic probe may be portable.

[0016] The probe body may further include a wireless
communicator that wirelessly transmits the ultrasonic im-
age to an external device.

[0017] The external device may be a display device.
[0018] The coupling may be achieved by inserting a
portion of the probe head into the probe body.

[0019] According to another aspect of an exemplary
embodiment, there is provided an ultrasonic diagnostic
system including an ultrasonic probe including a probe
head including a transducer configured to receive a sig-
nal and a first storage configured to store information,
and a probe body including an image processor config-
ured to generate an ultrasonic image with the signal re-
ceived from the probe head, wherein the transducer and
the image processor are electrically connected to each
other by a coupling between the probe head and the
probe body, and wherein the transducer and the image
processor are separated from each other by a separation
between the probe head and the probe body, and a dis-
play device that wirelessly receives the ultrasonic image
from the ultrasonic probe, and displays the ultrasonic im-
age.

[0020] The ultrasonic probe generates the ultrasonic
image according to a user command received from the
display device.

[0021] According to another aspect of an exemplary
embodiment, there is provided an ultrasonic probe head
including atransducer atafrontend, a storage that stores
identification information of the transducer and informa-
tion about an ultrasonic image that is generated with a
signal output from the transducer, and a connector at a
back end.

[0022] The information aboutthe ultrasonicimage may
be uploaded from an external device.

[0023] According to another aspect of an exemplary
embodiment, there is provided a method of operating an
ultrasonic probe, the method including coupling a probe
head including a transducer configured to receive a sig-
nal to a probe body configured to generate an ultrasonic
image, authenticating, using the probe body, the probe
head, and generating, using the probe body, the ultra-
sonic image with the signal received from the probe head
when the probe head is successfully authenticated.
[0024] The authenticating of the probe head may in-
clude authenticating the probe head by using identifica-
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tion information of the probe head stored in the probe
head.

[0025] The identification information may include at
least one of a serial information, a manufacturing infor-
mation, and a type information of the probe head.
[0026] The method may further include wirelessly
transmitting the ultrasonic image to an external device.
[0027] The external device may be a display device
that displays the ultrasonic image.

[0028] These and/or other aspects will become appar-
ent and more readily appreciated from the following de-
scription of exemplary embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 is a diagram schematically illustrating an ul-
trasonic probe according to an exemplary embodi-
ment;

FIG. 2 is a diagram schematically illustrating an ul-
trasonic probe according to another exemplary em-
bodiment;

FIGs. 3A and 3B are diagrams schematically illus-
trating a connection relationship between a first con-
nector of a probe head and a second connector of a
probe body according to one or more exemplary em-
bodiments;

FIG. 4 is a diagram schematically illustrating an ul-
trasonic probe according to another exemplary em-
bodiment;

FIG. 5 is a block diagram schematically illustrating
a probe head according to another exemplary em-
bodiment;

FIG. 6 is a block diagram schematically illustrating
a probe body according to another exemplary em-
bodiment;

FIG. 7 is a block diagram schematically illustrating
a probe body according to another exemplary em-
bodiment;

FIG. 8 is adiagram illustrating an ultrasonic diagnos-
tic system including the ultrasonic probe; and

FIG. 9 is a flowchart illustrating an operation method
of an ultrasonic probe according to an exemplary
embodiment.

[0029] Reference will now be made in detail to exem-
plary embodiments, examples of which are illustrated in
the accompanying drawings, wherein like reference nu-
merals refer to the like elements throughout. In this re-
gard, the present exemplary embodiments may have dif-
ferent forms and should not be construed as being limited
to the descriptions set forth herein. Accordingly, the ex-
emplary embodiments are merely described below, by
referring to the figures, to explain aspects of the present
description.

[0030] Hereinafter, exemplary embodiments will be
described in detail with reference to the accompanying
drawings. Like reference numerals in the drawings de-
note like elements, and thus descriptions thereof will not
be repeated.
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[0031] The term "object" used herein may include a
person, an animal, a part of the person, or a part of the
animal. For example, an object may include an organ
such as a liver, a heart, a womb, a brain, breasts, an
abdomen, or the like, or a blood vessel. Moreover, the
term "user" used herein is a medical expert, and may be
a doctor, a nurse, a medical technologist, a medical im-
age expert, or the like, or may be an engineer who repairs
a medical apparatus. However, the user is not limited
thereto.

[0032] FIG. 1isadiagram schematically illustrating an
ultrasonic probe 100 according to an exemplary embod-
iment. Referring to FIG. 1, the ultrasonic probe 100 in-
cludes a probe head 110 into which a transducer 210
and a first storage 220 storing information are built; and
a probe body 120 that includes an image processor 310
that generates an ultrasonic image with a signal received
from the probe head 110. The ultrasonic probe 100 is a
portable probe that enables a user to move from place
to place with the portable device.

[0033] The probe head 110 may include a transducer
210 that transmits an ultrasonic wave toward an object,
and receives an echo signal of the ultrasonic wave re-
flected from the object. The transducer 210 may include
a plurality of piezoelectric elements 212 that convert be-
tween an electrical signal and an acoustic signal. Each
of the plurality of piezoelectric elements 212 may be
formed by dividing an piezoelectric material into a plural-
ity of materials. For example, each piezoelectric element
212 may be manufactured by dicing a long piezoelectric
element. However, the exemplary embodiments are not
limited to a method of division-manufacturing the plurality
of piezoelectric elements 212. For another example, the
plurality of piezoelectric elements 212 may be manufac-
tured by various methods in addition to a method that
presses a piezoelectric material with a metal mold to form
the plurality of piezoelectric elements 212. The piezoe-
lectric material may be a piezoelectric ceramic which may
cause a piezo phenomenon, a single crystalline, or a
complex piezoelectric material, and may be generated
by combining the material with a polymer.

[0034] A plurality of piezoelectric elements that are
one-dimensionally arrayed on a plane vertical to a prop-
agation direction of an ultrasonic wave may be called a
one-dimensional (1 D) piezoelectric element array. The
1D piezoelectric element array may be a linear array or
a curved array. An array type may be variously set de-
pending on a designer’s intention. The 1D piezoelectric
element array may be easily manufactured and thus may
be low in cost. However, it may be difficult for the 1D
piezoelectric element array to realize a three-dimension-
al (3D) stereoscopic image.

[0035] A plurality of piezoelectric elements that are
two-dimensionally arrayed on a plane vertical to an ul-
trasonic wave traveling direction may be called a two-
dimensional (2D) piezoelectric element array. The 2D
piezoelectric element array may be a linear array or a
curved array. An array type may be variously set depend-
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ing on a designer’s intention. Here, a 2D piezoelectric
element unit appropriately delays an input time of each
signal respectively input to a plurality of piezoelectric el-
ements, and transmits the delayed signals toward an ob-
ject along an external scan line through which an ultra-
sonicwave is transmitted. Therefore, the 2D piezoelectric
element unit obtains a stereoscopic image by using a
plurality of echo signals.

[0036] The transducer 210 is an element which con-
verts between an ultrasonic signal and an electrical sig-
nal, but the transducer 210 is not limited thereto. In ad-
dition, the transducer 210 may be implemented as a ca-
pacitive micromachined ultrasonic transducer (cMUT)
that converts between an ultrasonic signal and an elec-
trical signal according to a capacitance change, a mag-
netic micromachined ultrasonic transducer (mMUT) that
converts between an ultrasonic signal and an electrical
signal according to an magnetic-field change, or an op-
tical ultrasonic detector that converts between an ultra-
sonic signal and an electrical signal according to an op-
tical-characteristic change.

[0037] The probe head 110 may include the first stor-
age 220 that stores various information. The first storage
220 may store identification information of the probe head
110 or information about a generable ultrasonic image.
Here, the identification information may include at least
one of serial information, manufacturing information, and
type information regarding the probe head 110. The type
information may include operating frequency information
of a piezoelectric element, information about whether a
piezoelectric element array is a 1D array or a 2D array,
and information about whether the piezoelectric element
array is a linear array or a curved array. The identification
information may be generated by combining at least two
of the serial information, the manufacturing information,
and the type information, or may be generated by com-
bining at least two of some of the serial information, some
of the manufacturing information, and some of the type
information.

[0038] Information regarding an ultrasonic image de-
notes information about a kind of ultrasonic image that
may be generated by using a signal received from the
transducer 210. The kind of ultrasonic image may be di-
vided into a brightness (B) mode image in which a level
of an ultrasonic echo signal reflected from an object is
expressed as brightness, a Doppler mode image in which
an image of a moving object is expressed as a spectrum
type by using the Doppler effect, a motion (M) mode im-
age that shows a motion of an object with time at a certain
place, an elastic mode image in which a reaction differ-
ence between when compression is applied to an object
and when compression is not applied to the object is ex-
pressed as an image, and a color (C) mode image in
which a speed of a moving object is expressed as a color
by using the Doppler effect. Furthermore, the kind of ul-
trasonic image may be divided into mode-dimensional
images such as a 1D image, a 2D image, a three-dimen-
sional (3D) image, and a fourth-dimensional (4D) image.
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[0039] Moreover, the first storage 220 may store a pro-
gram that generates a generable ultrasonic image. Infor-
mation about an ultrasonic image and the program that
generates the ultrasonic image may be uploaded by an
external device. Here, the external device may be a serv-
er that stores information about an ultrasonic image and
various programs that generate the ultrasonic image.
[0040] The first storage 220 may include at least one
type of storage medium such as a flash memory, a hard
disk, a multimedia micro card, a card type memory (a
secure digital (SD) card, an extreme digital (XD) card, or
the like), a random access memory (RAM), a static ran-
dom access memory (SRAM), a read-only memory
(ROM), an electrically erasable programmable read-only
memory (EEPROM), and a programmable read-only
memory (PROM).

[0041] The probe body 120 may include the image
processor 310 that generates an ultrasonic image with a
signal received from the probe head 110, namely, the
transducer 210. The image processor 310 may receive
the signal received from the transducer 210, and process
the received signal by using a program corresponding to
a kind of ultrasonic image.

[0042] For example, when information about an ultra-
sonic image indicates the B mode image, the image proc-
essor 310 may perform afiltering operation on the signal
received from the probe head 110 to remove a noise
component, and perform a scan conversion operation to
generate a B-mode ultrasonic image including a plurality
of scan lines.

[0043] Alternatively, when information about an ultra-
sonic image is a Doppler image, the image processor
310 may adjust a grain of the signal received from the
probe head 110 on the basis of a predetermined color
gain, and perform frequency analysis for acquiring infor-
mation associated with a motion of an object from the
adjusted signal to generate Doppler data. Furthermore,
the image processor 310 may generate a Doppler image
indicating a motion of the object on the basis of the Dop-
pler data. The Doppler image expresses information
about an average speed, variance, and power compo-
nent of a moving object, and may be displayed with a
color (a color Doppler image) or a frequency spectrum
(a spectrum Doppler image).

[0044] Such a Doppler image may include a Doppler
image about a continuous image such as a moving im-
age, in addition to a Doppler image about a still image,
or may include both a Doppler image (a 2D Doppler im-
age) about a plane space and a Doppler image (a 3D
Doppler image) about a stereoscopic space. Also, the
Doppler image may include a blood flow Doppler image
(also called a color Doppler image) indicating a flow of
blood and a tissue Doppler image indicating a motion of
a tissue.

[0045] Moreover,wheninformation aboutan ultrasonic
image indicates a 3D image, the image processor 310
may generate volume data with the signal received from
the probe head 110, and perform volume rendering on
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the volume data to generate a 3D ultrasonic image.
[0046] The volume rendering is technology that gen-
erates a 2D projection image about a 3D discretely sam-
pled data set such as the volume data. For example, the
image processor 310 may perform a volume rendering
operation by using a ray casting method that casts virtual
rays onto an object located in a virtual space to calculate
reflective light.

[0047] The probe head 110 is attachable/detachable
to/from the probe body 120. Furthermore, the transducer
210 and the image processor 310 may be electrically
connected to each other by a coupling between the probe
head 110 and the probe body 120, and the transducer
210 and the image processor 120 may be separated from
each other by separation between the probe head 110
and the probe body 120. For example, the coupling be-
tween the probe head 110 and the probe body 120 may
be made by inserting a portion of the probe head 110
into the probe body 120. Here, the portion of the probe
head 110 may be an area in which the transducer 210 is
not disposed. For example, the portion of the probe head
110 may be an area opposite to an area of the probe
head 110 in which the transducer 210 is disposed.
[0048] For an electrical connection between the probe
head 110 and the probe body 120, the probe head 110
may include a first connector, and the probe body 120
may include a second connector. FIG. 2 is a diagram
schematically illustrating an ultrasonic probe 100 accord-
ing to another exemplary embodiment. The probe head
110 of FIG. 2 may include a first connector 230 that may
transfer an electrical signal of the transducer 210 to the
probe body 120. The first connector 230 may be electri-
cally connected to the first storage 220, and thus, the
probe body 120 may read information from the first stor-
age 220 through the first connector 230. The first con-
nector 230 may be disposed in an area opposite to an
area of the probe head 110 in which the transducer 210
is disposed, and may be partially exposed. Therefore,
when the probe head 110 is coupled to the probe body
120, the first connector 230 is electrically connected to
a second connector 320 of the probe body 120. Herein-
after, an area with the transducer 210 disposed therein
is referred to as a front end of the probe head 110, and
an area in which the first connector 230 of the probe head
110 is exposed is referred to as a rear end of the probe
head 110.

[0049] Moreover, the probe body 120 may include the
second connector 320 that transfers a signal, received
from the probe head 110, to the image processor 310.
The second connector 320 is disposed in an opening 122
of the probe body 120, and is partially exposed. There-
fore, when the probe head 110 is coupled to the probe
body 120, the second connector 320 is electrically con-
nected to the first connector 230. Hereinafter, an area in
which the second connector 320 is exposed is referred
to as a front end of the probe body 120. The first and
second connectors 230 and 320 may be formed of a con-
ductive material.
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[0050] FIGS. 3A and 3B are diagrams schematically
illustrating a connection relationship between the first
connector of the probe head 110 and the second con-
nector of the probe body 120 according to one or more
exemplary embodiments.

[0051] As illustrated in FIG. 3A, a first connector 230a
may include a plurality of protrusion portions 231. The
plurality of protrusion portions protrude at a rear end of
the probe head 110. A second connector 320a may in-
clude a plurality of grooves 321. The plurality of grooves
321 may be disposed at a front end of the probe body
120 and in an area corresponding to the respective pro-
trusion portions 231. The protrusion portions 231 may be
formed of a conductive material, and the plurality of
grooves 321 may be surrounded by a conductive mate-
rial. Therefore, each of the plurality of protrusion portions
is inserted into a corresponding groove 321, and thus,
the first connector 230a is connected to the second con-
nector 320a, and the probe head 110 is electrically con-
nected to the probe body 120.

[0052] Alternatively, as illustrated in FIG. 3B, the first
connector 230b may be a plug type, and the second con-
nector 320b may be a hook type. Therefore, when the
first connector 230b is connected to the second connec-
tor 320b, the probe head 110 is electrically connected to
the probe body 120.

[0053] FIG. 4is adiagram schematically illustrating an
ultrasonic probe according to another exemplary embod-
iment. In comparison with FIG. 2, a first coupler 240 is
disposed at a side portion of the probe head 110, and a
second coupler 330 is disposed at a side portion of the
probe body 120. The first coupler 240 may be formed as
a hook type to protrude at the side portion of the probe
head 110. Also, the first coupler 240 may be formed of
an elastic material, and has an elastic restoring force in
an outer direction. Furthermore, the second coupler 330
may also be formed similar to the first coupler 240. The
inside of the second coupler 330 may be empty such that
the first coupler 240 is disposed. Therefore, when a user
inserts the rear end of the probe head 110 into the open-
ing 122 of the probe body 120, the first coupler 240 may
protrude into an area of the second coupler 330 disposed
therein, and thus, the probe head 110 may be coupled
to the probe body 120. In addition, when the probe head
110 is coupled to the probe body 120, the user may dis-
connect the probe head 110 from the probe body 120 by,
form the outside the probe body 120, pushing the second
coupler 330, thereby separating the probe head 110 from
the probe body 120.

[0054] FIG. 5 is a block diagram schematically illus-
trating a probe head 110 according to another exemplary
embodiment. The probe head 110 of FIG. 5 may include
a transmitter 250 that transmits an electrical signal to the
transducer 210 and a receiver 260 that receives an elec-
trical signal corresponding to an echo signal.

[0055] The transmitter 250 supplies a driving signal to
the transducer 210. The transmitter 250 may include a
pulse generator 252, a transmission delayer 254, and a
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pulser 256.

[0056] The pulse generator 252 generates arate pulse
for generating a transmission ultrasonic wave based on
a pulse repetition frequency (PRF). The transmission de-
layer 254 applies a delay time, used to decide transmis-
sion directionality, to the rate pulse generated by the
pulse generator 252. A plurality of the rate pulses with
the delay time applied thereto correspond to a plurality
of piezoelectric vibrators included in the transducer 210,
respectively. The pulser 256 applies a driving signal (or
a driving pulse) to the transducer 210 at a timing which
corresponds to each of the plurality of rate pulses with
the delay time applied thereto.

[0057] The receiver 260 processes a reflected signal
that originated from the transducer 210 to generate ul-
trasonic data, and may include an amplifier 262, an an-
alog-to-digital converter (ADC) 264, a reception delayer
266, and an adder 268.

[0058] The amplifier 262 amplifies the signal received
from the transducer 240, and the ADC 264 analog-to-
digital converts the amplified signal. The reception de-
layer 266 applies a delay time, used to decide reception
directionality, to the digital-converted signal. The adder
268 adds signals processed by the reception delayer 266
to generate ultrasonic data. A reflection component from
adirection, decided based on the reception directionality,
may be emphasized by an addition processing performed
by the adder 268.

[0059] In FIG. 5, the transmitter 250 and the receiver
260 have been described above as being included in the
probe head 110, but are not limited thereto. At least one
of the transmitter 250 and the receiver 260 may be in-
cluded in the probe body 120.

[0060] FIG. 6 is a block diagram schematically illus-
trating a probe body 120 according to another exemplary
embodiment. The probe body 120 of FIG. 6 may further
include a controller 340 thatauthenticates the probe head
110 and a second storage 350 that stores identification
information of the probe head 110 enabling control. Spe-
cifically, when the probe head 110 is electrically connect-
ed to the probe body 120 by coupling the probe head 110
to the probe body 120, the controller 340 may read the
identification information (stored in the first storage 220
of the probe head 110) on the probe head 110 to authen-
ticate the probe head 110. When the read identification
information matches the identification information (stored
in the first storage 220) on the probe head 110 enabling
control, the controller 340 determines the connected
probe head 110 as a controllable device. However, when
the read identification information does not match the
identification information stored in the first storage 220,
the controller 340 determines the connected probe head
110 as an uncontrollable device.

[0061] Moreover, the controller 340 may control the
image processor 310 so as to generate an ultrasonic im-
age on the basis of information about an ultrasonic image
which is storedinthe probe head 110. Forexample, when
the ultrasonic image is the B mode image, the controller
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340 may control the image processor 310 so as to gen-
erate the B mode image.

[0062] The second storage 350 may store various in-
formation obtained through processing using the ultra-
sonic probe 100. For example, the second storage 350
may store identification information of the probe head
110 enabling control, an algorithm to generate each ul-
trasonic image, and a program for a user interface.
[0063] FIG. 7 is a block diagram schematically illus-
trating a probe body 120 according to another exemplary
embodiment. The probe body 120 of FIG. 7 may include
a wireless communicator 360 communicable with an ex-
ternal device. Therefore, the wireless communicator 360
may perform data communication according to the digital
imaging and communications in medicine (DICOM)
standard.

[0064] The wireless communicator 360 may transmit
and receive an ultrasonic image of an object to and from
an external device over a network. In particular, the wire-
less communicator 360 may transmit an ultrasonic image
to a display device 12 (an external device) in wireless
communication with the display device 12 such that the
display device 12 displays the ultrasonic image. In addi-
tion, the wireless communicator 360 may perform data
communication with a portable terminal of a doctor or a
patient, in addition to a server or medical apparatus of a
hospital.

[0065] The wireless communicator 360 may be wire-
lessly connected to a network, and may exchange data
with a server, a medical apparatus, or a portable terminal.
For example, the wireless communicator 360 may re-
ceive and store identification information of the probe
head 110 enabling control, an algorithm to generate each
ultrasonic image, and a program for a user interface from
any one of the server, the medical apparatus, or the port-
able terminal. The wireless communicator 360 may in-
clude one or more elements that enable communication
with an external device, and for example, include a short-
distance communication module, a mobile communica-
tion module, etc.

[0066] The short-distance communication module de-
notes a module for short-distance communication within
a certain distance. Short-distance communication tech-
nology, according to an exemplary embodiment, may in-
clude wireless LAN, Wi-Fi, Bluetooth, Zigbee, Wi-Fidirect
(WFD), ultra wideband (UWB), infrared data association
(IrDA), Bluetooth low energy (BLE), and near field com-
munication (NFC), but the short-distance communication
technology is not limited thereto. The mobile communi-
cation module transmits and receives a radio frequency
(RF) signal to and from a base station, an external ter-
minal, and a server over a mobile communication net-
work.

[0067] FIG. 8 is a diagram illustrating an ultrasonic di-
agnostic system 10 including the ultrasonic probe 11.
[0068] Asillustratedin FIG. 8, the ultrasonic diagnostic
system 10 may include an ultrasonic probe 11, which
transmits and receives an ultrasonic wave to generate



11 EP 2 837 949 A1 12

an ultrasonic image, and the display device 12 that dis-
plays the ultrasonic image. The ultrasonic probe 11 has
been described above, and thus, its detailed description
will not be repeated here. The display device 12 may
display information obtained through processing by the
ultrasonic probe 10. For example, the display device 12
may display an ultrasonic image generated by the image
processor 310 of the ultrasonic probe 11, and display a
graphics user interface (GUI) for requesting a user’s in-
put.

[0069] Thedisplay device 12 includes one display unit,
which may include at least one of a projector, a liquid
crystal display (LCD), a thin film transistor-liquid crystal
display (TFT-LCD), an organic light-emitting diode
(OLED), a flexible display, a 3D display, and an electro-
phoretic display.

[0070] When the display unit and the touch panel form
a layer structure and thus are configured with a touch
screen, the display unit may be used as a user input unit
in addition to an output unit. The touch panel may be
implemented as various types such as a contact capac-
itive type, a press resistive type, an infrared sensing type,
a surface ultrasonic conductive type, an integration ten-
sion measurement type, and a piezo effect type.

[0071] Moreover, the ultrasonic diagnostic system 10
may further include a user input unit 13 that enables a
user to input data for controlling the medical apparatus
100. In the drawing, a keypad is illustrated as the user
input unit 12, but is not limited thereto. The user input
unit 13 may further include various input devices such
as a mouse, a touch panel, a jog wheel, a jog switch, a
microphone, a camera sensor, etc.

[0072] The following description is of an operation
method of the ultrasonic probe when the probe head is
coupled tothe probe body. FIG. 9is a flowchartillustrating
an operation method of the ultrasonic probe according
to an exemplary embodiment.

[0073] ReferringtoFIG.9,inoperation S910, the probe
head 110 with the built-in transducer 210 is coupled to
the probe body 120 that generates an ultrasonic image.
For example, by inserting the rear end of the probe head
110 into the probe body 120, the first connector 230 may
be connected to the second connector 320. Therefore,
the probe head 110 is electrically connected to the probe
body 120.

[0074] When the probe head 110 is coupled to the
probe body 120, the probe body 120 authenticates the
probe head 110 in operation S920. For example, the con-
troller 340 of the probe body 120 reads identification in-
formation of the probe head 110 from the first storage
220 included in the probe head 110. The controller 340
may authenticate whether the identification information
of the probe head 110 matches identification information
stored in the second storage 350. When the identification
information of the probe head 110 matches the identifi-
cation information stored in the second storage 350, the
controller 340 determines the probe head 110 as being
successfully authenticated.
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[0075] Alternatively, when the probe head 110 is cou-
pled to the probe body 120, the controller 340 may trans-
mit a user interface, stored in the second storage 350,
to the display device 12 (an external device) such that
the user interface is displayed by the display device 12.
When a user command for selecting a probe head 110
is input through the user interface, the controller 340 may
authenticate the probe head 110 according to whether
the read identification information of the probe head 110
matches identification information of the selected probe
head 110. Alternatively, the controller 340 may receive
identification information of a specific probe head 110
from an external device, and compare the read identifi-
cationinformation of the probe head 110 and the received
identification information of the specific probe head 110,
thereby authenticating the coupled probe head 110. The
identification information may include at least one of se-
rial information, manufacturing information, and type in-
formation of the probe head 110.

[0076] When the probe head 110 is successfully au-
thenticated in operation S930-Y, the probe body 120 may
generate an ultrasonic image with a signal received from
the probe head 110 in operation S940. When the authen-
tication of the probe head 110 succeeds, the controller
340 reads information about an ultrasonic image which
is stored in the first storage 220. The controller 340 may
process the signal received from the probe head 110 on
the basis of the information about the ultrasonic image,
and generate an ultrasonic image. Different kinds of ul-
trasonic images may be generated for each transducer
210. The probe header 110 may store information about
an ultrasonic image generable through a corresponding
transducer 210 and a program used to generate the ul-
trasonic image, thus reducing a storage capacity of the
second storage 350 of the probe body 120. Therefore, a
portable ultrasonic probe 100 is implemented. The probe
body 120 may wirelessly transmit the generated ultra-
sonic image to an external device, for example, the dis-
play device 12.

[0077] In the ultrasonic probe according to the exem-
plary embodiments, various transducers are adhered to
the probe body including the image processor, thus gen-
erating various kinds of ultrasonic images.

[0078] In the ultrasonic probe according to the exem-
plary embodiments, information to generate an ultrasonic
image is stored in the probe head, thus simplifying a func-
tion of the probe body.

[0079] According to another exemplary embodiment,
a first connector 230 of a probe head 110 may be a Uni-
versal Serial Bus (USB) plug. Further, after authentica-
tion S930 and ultrasonic image generation S940 the im-
age processor 310 and controller 340 in the probe body
120 may, in addition to transmitting the generated image
externally and/or storing it locally in the probe body 120,
may also transmit the generated ultrasonic image back
to the probe head 110 through the USB plug storing the
image on the first storage 220 in a known image format
such as a JPEG, a TIFF, a BMP, a PNG, a GIF, etc, or
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in a known video format. Further, the controller 340 may
remove from the first memory 220 any proprietary soft-
ware and data. Accordingly, once a user completes a
use of the imaging ultrasonic probe, the probe head may
be disconnected and given to the person who was the
object of the imaging and diagnosis.

[0080] It should be understood that the exemplary em-
bodiments described herein should be considered in a
descriptive sense only and not for purposes of limitation.
Descriptions of features or aspects within each exempla-
ry embodiment should typically be considered as avail-
able for other similar features or aspects in other exem-
plary embodiments.

[0081] While one or more exemplary embodiments
have been described with reference to the figures, it will
be understood by those of ordinary skill in the art that
various changes in form and details may be made therein
without departing from the inventive concept as defined
by the following claims.

Claims
1. An ultrasonic probe comprising:

a probe head comprising a transducer config-
ured to receive a signal and a first storage con-
figured to store information; and

a probe body comprising an image processor
configured to generate an ultrasonic image with
the signal received from the probe head,
wherein the transducer and the image processor
are electrically connected to each other by a
coupling between the probe head and the probe
body, and

wherein the transducer and the image processor
are separated from each other by a separation
between the probe head and the probe body.

2. The ultrasonic probe of claim 1, wherein the probe
body is configured to read identification information
from the probe head to authenticate the probe head,
wherein the identification information is stored in the
first storage unit.

3. The ultrasonic probe of claim 2, wherein the identi-
fication information includes at least one of a serial
information, a manufacturing information, and a type
information of the probe head or a combination of at
least some of a serial information, a manufacturing
information, and a type information of the probe
head.

4. The ultrasonic probe of any one of claims 1 to 3,
wherein the information includes information about
the ultrasonic image that is generated with the signal
received by the transducer.
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5. The ultrasonic probe of claim 4, wherein the infor-
mation is uploaded from an external device.

6. The ultrasonic probe of claim 4, wherein the image
processor generates the ultrasonic image on a basis
of the information.

7. The ultrasonic probe of any one of claims 1 to 6,
wherein the ultrasonic probe is portable.

8. The ultrasonic probe of any one of claims 1 to 7,
wherein the probe body further includes a wireless
communicator that wirelessly transmits the ultrason-
ic image to an external device.

9. The ultrasonic probe of any one of claims 1 to 8,
wherein the coupling is achieved by inserting a por-
tion of the probe head into the probe body.

10. An ultrasonic diagnostic system comprising:
an ultrasonic probe comprising:

a probe head comprising a transducer con-
figured to receive a signal and afirst storage
configured to store information; and

a probe body comprising an image proces-
sor configured to generate an ultrasonic im-
age with the signal received from the probe
head,

wherein the transducer and the image proc-
essor are electrically connected to each oth-
er by a coupling between the probe head
and the probe body, and

wherein the transducer and the image proc-
essor are separated from each other by a
separation between the probe head and the
probe body; and

adisplay device that wirelessly receives the
ultrasonic image from the ultrasonic probe,
and

displays the ultrasonic image.

11. The ultrasonic diagnostic system of claim 10, where-
in the ultrasonic probe generates the ultrasonic im-
age according to a user command received from the
display device.

12. A method of operating an ultrasonic probe, the meth-
od comprising:

coupling a probe head comprising a transducer
configured to receive a signal to a probe body
configured to generate an ultrasonic image;
authenticating, using the probe body, the probe
head; and

generating, using the probe body, the ultrasonic
image with the signal received from the probe



13.

14.

15.
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head when the probe head is successfully au-
thenticated.

The method of claim 12, wherein the authenticating
of the probe head includes authenticating the probe
head by using identification information of the probe
head stored in the probe head.

The method of claim 13, wherein the identification
information includes at least one of a serial informa-
tion, a manufacturing information, and a type infor-
mation of the probe head.

The method of any one of claims 12 to 14, further
comprising: wirelessly transmitting the ultrasonicim-
age to an external device.
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FIG. 8
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