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(57) Provided are an ultrasound or photoacoustic
probe, an ultrasound diagnosis system using the same,
an ultrasound therapy system, an ultrasound diagnosis
and therapy system, and an ultrasound or photoacoustic
system. The ultrasound or photoacoustic probe, accord-
ing to one embodiment of the present invention, includes:
a first transmitting and receiving unit transmitting an ul-
trasound or photoacoustic signal to an object; and a sec-
ond transmitting and receiving unit disposed to face the
first transmitting and receiving unit, and receiving the ul-
trasound or photoacoustic signal passed through the ob-
ject.
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Description

[Technical Field]

[0001] The present invention is relates to an ultrasound
or photoacoustic probe, an ultrasound diagnosis system
using the same, an ultrasound therapy system, an ultra-
sound diagnosis and therapy system, and an ultrasound
or photoacoustic system.

[Background Art]

[0002] Generally, an ultrasound system using an in-
dustrial or medical ultrasound apparatus uses a scheme
of transmitting ultrasound to an object and receiving re-
flected echo-signals to acquire images of the object. That
is, an ultrasound probe according to the related art was
configured to perform transmission and reception of ul-
trasound in a single element. However, it is difficult to
receive echo-signals in an object having a high hardness
such as the bones, the teeth, or the like, due to physical
properties of the ultrasound, and thus, it is difficult to ac-
quire the image of the object for diagnosis and treatment.
Particularly, in the case of a dental diagnostic image ap-
paratus, due to the difficulty as described above, image
information of the object is generally acquired using a
dental computed tomography (CT) or X-ray apparatus.
However, a dental CT or X-ray apparatus has a disad-
vantage such as exposure to radiation, and it is difficult
to acquire diagnostic image in real time to apply dental
operation.

[Related Art Document]

[Patent Document]

[0003] Korean Patent Publication No. 10-1243499
(March 13, 2013)

[Disclosure]

[Technical Problem]

[0004] An object of the present invention is to provide
an ultrasound or photoacoustic probe for acquiring an
image of an object having a high hardness in real time
without a risk of exposure to radiation, and a system using
the same.

[Technical Solution]

[0005] In one general aspect, an ultrasound or photoa-
coustic probe includes: a first transmitting and receiving
unit for transmitting an ultrasound or photoacoustic signal
to an object; and a second transmitting and receiving unit
disposed to face the first transmitting and receiving unit,
and receiving the ultrasound or photoacoustic signal
passed through the object.

[0006] The ultrasound or photoacoustic probe may fur-
ther include a distance adjusting unit adjusting a distance
between the first and second transmitting and receiving
units.
[0007] The ultrasound or photoacoustic probe may
have at least one shape of a ’ ’ shape, a ’ ’ shape, a
’11’ shape, and a ’=’ shape.
[0008] Each of the first and second transmitting and
receiving units may include a plurality of elements gen-
erating the ultrasound or photoacoustic signal.
[0009] The elements generating the ultrasound or pho-
toacoustic signal may be elements for diagnosis or ther-
apy.
[0010] The ultrasound or photoacoustic probe may fur-
ther include a wired or wireless transmitting and receiving
unit.
[0011] The ultrasound or photoacoustic probe may fur-
ther include a gel pad suitable for properties of a medium.
[0012] The gel pad may be formed in a shape corre-
sponding to the ultrasound or photoacoustic probe.
[0013] In another general aspect, an ultrasound diag-
nosis system using the ultrasound or photoacoustic
probe as described above includes: a diagnosis function
unit; a signal generating unit generating a diagnosis pulse
for diagnosis of the object when the diagnosis function
unit is activated; and a diagnostic image generating unit
generating a diagnostic image for diagnosis of the object
using the diagnosis pulse.
[0014] In another general aspect, an ultrasound ther-
apy system using the ultrasound or photoacoustic probe
as described above includes: a treatment function unit;
and a signal generating unit generating a treatment pulse
for treatment of the object when the treatment function
unit is activated.
[0015] In another general aspect, an ultrasound diag-
nosis and therapy system using the ultrasound or pho-
toacoustic probe as described above includes: a diagno-
sis function unit; a treatment function unit; a signal gen-
erating unit generating a diagnosis pulse for diagnosis
of the object when the diagnosis function unit is activated,
and generating a treatment pulse for treatment of the
object when the treatment function unit is activated; a
diagnostic image generating unit generating a diagnostic
image for diagnosis of the object using the diagnosis
pulse; a therapeutic virtual image generating unit gener-
ating a therapeutic virtual image for treatment of the ob-
ject using the treatment pulse; and a therapeutic image
generating unit generating a therapeutic image using the
diagnostic image and the therapeutic virtual image.
[0016] In another general aspect, an ultrasound or pho-
toacoustic system using the ultrasound or photoacoustic
probe as described above includes: a therapeutic virtual
image generating unit generating virtual images of a ther-
apeutic region, or treatment beam, and a therapeutic
beam field, or treatment beam field, of a transmission
signal for treatment.
[0017] The ultrasound or photoacoustic system may
further include an operation information managing unit
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including information on at least one of an operation site,
an operation range, and an operation method.
[0018] The ultrasound or photoacoustic system may
further include a safety controlling unit securing safety of
an operation according to the information of the operation
information managing unit.
[0019] The ultrasound or photoacoustic system may
further include: a diagnosis function unit; a treatment
function unit; and a signal generating unit generating a
diagnosis pulse for diagnosis of the object when the di-
agnosis function unit is activated, and generating a treat-
ment pulse for treatment of the object when the treatment
function unit is activated, wherein a signal generated in
the signal generating unit has a delayed signal value so
that any one of the first and second transmitting and re-
ceiving units has directivity and generates a steering sig-
nal, and a 2D/3D/4D image is formed by analyzing the
received signal according to the delayed signal value.
[0020] The signal generated in the signal generating
unit may be controlled so as to be steered to one surface
disposed to face any one of the first and second trans-
mitting and receiving units in any one direction of upward,
downward, left, and right directions.

[Advantageous Effects]

[0021] According to exemplary embodiments of the
present invention, since the first transmitting and receiv-
ing unit 102 of the ultrasound or photoacoustic probe
transmits the ultrasound to the object, and the second
transmitting and receiving unit 104 disposed to face the
first transmitting and receiving unit 102 receives the ul-
trasound passed through the object, the images of the
object having a high hardness such as the jawbone, the
teeth, or the like, may be obtained in real time, thereby
making it possible to easily perform diagnosis, treatment,
or the like, of the teeth, the jawbone, or the like.

[Description of Drawings]

[0022]

FIG. 1 is a diagram for explaining a detailed config-
uration of an ultrasound or photoacoustic probe ac-
cording to a first exemplary embodiment of the
present invention.
FIG. 2 is a diagram illustrating a shape of the ultra-
sound or photoacoustic probe according to the first
exemplary embodiment of the present invention to
which a gel pad is attached and which is covered by
a protection cover.
FIG. 3 is a diagram for explaining a detailed config-
uration of an ultrasound or photoacoustic probe ac-
cording to a second exemplary embodiment of the
present invention.
FIG. 4 is a diagram illustrating a shape of the ultra-
sound or photoacoustic probe according to the sec-
ond exemplary embodiment of the present invention

to which a gel pad is attached and on which a pro-
tection cover is mounted.
FIG. 5 is a diagram illustrating a state in which an
ultrasound system according to an exemplary em-
bodiment of the present invention is connected to
the ultrasound or photoacoustic probe.
FIG. 6 is a block diagram illustrating a detailed con-
figuration of the ultrasound system according to the
exemplary embodiment of the present invention.
FIG. 7 is a block diagram illustrating a detailed con-
figuration of a setting unit according to an exemplary
embodiment of the present invention.
FIG. 8 is a diagram illustrating an arrangement con-
figuration of ultrasound vibration devices according
to the exemplary embodiment of the present inven-
tion.
FIG. 9 is a block diagram illustrating the ultrasound
or photoacoustic probe according to the exemplary
embodiment of the present invention, the ultrasound
system, and an external output apparatus.
FIG. 10 is a block diagram illustrating an image gen-
erating unit according to an exemplary embodiment
of the present invention.
FIG. 11 is a block diagram including an operation
information managing unit and a safety controlling
unit according to an exemplary embodiment of the
present invention.
FIG. 12 is a block diagram illustrating a therapeutic
beam field, or treatment beam field, and a therapeu-
tic region, or treatment beam, which are virtual im-
ages for treatment of a convex ultrasound or pho-
toacoustic probe according to an exemplary embod-
iment of the present invention.
FIG. 13 is a treatment image in which the therapeutic
beam field, or treatment beam field, and the thera-
peutic region, or treatment beam of the probe, which
are virtual images for treatment, are synthesized with
a 2D diagnostic image according to an exemplary
embodiment of the present invention.
FIG. 14 is an image illustrating a method of gener-
ating a pulse to the object in any one of first and
second transmitting and receiving units 102 and 104
according to an exemplary embodiment of the
present invention.

[Best Mode]

[0023] The present invention may be variously modi-
fied and have various types, and specific embodiments
of the present invention will be described in detail with
reference to the accompanying drawing. However, the
present invention is not limited to the exemplary embod-
iments described herein, but all of the modifications,
equivalents, and substitutions within the spirit and scope
of the present invention are also included in the present
invention.
[0024] In describing the present invention, when a de-
tailed description of well-known technology relating to
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the present invention may unnecessarily make unclear
the gist of the present invention, a detailed description
thereof will be omitted. Further, the following terminolo-
gies are defined in consideration of the functions in the
present invention and may be construed in different ways
by the intention of users and operators, conventions, or
the like. Therefore, the definitions thereof should be con-
strued based on the contents throughout the specifica-
tion.
[0025] As a result, the technical spirit of the present
invention is determined by the claims and the following
exemplary embodiments may be provided to efficiently
describe the spirit of the present invention to those skilled
in the art.
[0026] Hereinafter, exemplary embodiments of the
present invention will be described with reference to the
accompanying drawings. However, the exemplary em-
bodiments are described by way of examples only and
the present invention is not limited thereto.
[0027] According to an exemplary embodiment of the
present invention, first and second transmitting and re-
ceiving units 102 and 104 are functional units including
a single element or a plurality of elements and transmit-
ting an ultrasound or photoacoustic signal through the
element or receiving an echoed signal or transmitted sig-
nal. The first and second transmitting and receiving units
102 and 104 may be represented by first and second
faces 102 and 104, respectively. Here, any one of the
first and second transmitting and receiving units 102 and
104 may transmit the ultrasound or photoacoustic signal,
and the other may receive the transmitted signal passed
through an object.
[0028] FIG. 1 is a diagram for explaining a detailed
configuration of an ultrasound or photoacoustic probe
100 according to a first exemplary embodiment of the
present invention. As illustrated in FIG. 1, the ultrasound
or photoacoustic probe 100 according to the first exem-
plary embodiment of the present invention includes a first
transmitting and receiving unit 102, a second transmitting
and receiving unit 104, a distance adjusting unit 106, an
interface unit 108, a gel pad 110, and a protection cover
112.
[0029] The first and second transmitting and receiving
units 102 and 104, which are arrays of a plurality of ele-
ments transmitting and receiving ultrasound, transmit the
ultrasound to an object (not illustrated) or receive the
ultrasound passed through the object. An array form of
the elements may be variously changed depending on
the kind or physical properties of object. The first and
second transmitting and receiving units 102 and 104 are
disposed to face each other, and the object may be dis-
posed between the first and second transmitting and re-
ceiving units 102 and 104. Here, the object is a target
object for securing diagnostic images using an ultra-
sound or photoacoustic diagnosis pulse or a target object
for treatment or destruction using an ultrasound or pho-
toacoustic treatment pulse. For example, the object may
be the teeth, the bone, the jawbone, cement, semicon-

ductors, the skin, and the like. As illustrated in FIG. 1,
the ultrasound or photoacoustic probe 100 according to
the first exemplary embodiment of the present invention
may be formed in a ’ ’ or ’ ’ shaped symmetrical struc-
ture. In this case, the first and second transmitting and
receiving units 102 and 104 may be disposed to be
spaced apart from each other and to face each other.
When the first and second transmitting and receiving
units 102 and 104 are disposed to face each other, the
’ ’ or ’ ’ shaped symmetrical structure is only an ex-
ample, and a shape of the symmetrical structure may be
various such as a ’11’ shape and a ’=’ shape.
[0030] Since the first and second transmitting and re-
ceiving units 102 and 104 are disposed to face each oth-
er, in the case in which the first transmitting and receiving
unit 102 transmits the ultrasound to the object, the second
transmitting and receiving unit 104 may receive the ul-
trasound passed through the object. Similarly, in the case
in which the second transmitting and receiving unit 104
transmits the ultrasound to the object, the first transmit-
ting and receiving unit 102 may receive the ultrasound
passed through the object. The first and second trans-
mitting and receiving units 102 and 104 may each per-
form a function of any one of an ultrasound transmitter
(TX) and an ultrasound receiver (RX) according to a state
of the object or a manual operation of a user. As described
above, it is difficult to receive an echo-signal in an object
having a high hardness such as the teeth, the jawbones,
or the like, due to physical properties of the ultrasound,
and thus, it is difficult to acquire image of the objects for
ultrasound diagnosis or treatment, or the like. Therefore,
according to exemplary embodiments of the present in-
vention, since the ultrasound or photoacoustic probe 100
is configured so that the first transmitting and receiving
unit 102 transmits the ultrasound to the object, and the
second transmitting and receiving unit 104 disposed to
face the first transmitting and receiving unit 102 receives
the ultrasound passed through the object, images of the
object having a high hardness such as the teeth, the jaw-
bone, or the like, may be acquired in real time, thereby
making it possible to easily perform diagnosis, treatment,
or the like, of the teeth, the jawbone, or the like.
[0031] The ultrasound or photoacoustic probe 100 ac-
cording to the present invention does not receive only
the signals transmitted by the first and second transmit-
ting and receiving units 102 and 104 facing each other,
and in the case in which the echoed signal may be inter-
preted depending on a hardness of a medium, diagnostic
images may be formed by interpreting the echoed RX
signal. This uses the physical properties of the ultrasound
or photoacoustic probe, and the present invention is not
limited to formation of the diagnostic images using only
the signal transmitted from the object.
[0032] The first and second transmitting and receiving
units 102 and 104 may be formed of ultrasound vibration
devices 110-1 for diagnosis or ultrasound vibration de-
vices 110-2 for treatment as illustrated in FIG. 8, or
formed of a combination of the ultrasound vibration de-
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vice for diagnosis and the ultrasound vibration device for
treatment.
[0033] As an example, the first and second transmitting
and receiving units 102 and 104 are formed of the ultra-
sound vibration devices for diagnosis as described
above, which is to acquire diagnostic images of the ob-
ject, and any one of the first and second transmitting and
receiving units 102 and 104 is formed of the ultrasound
vibration device for treatment, which is to treat the object.
Further, in the case in which the first and second trans-
mitting and receiving units 102 and 104 are combined
(disposed) as the ultrasound vibration device for diagno-
sis and the ultrasound vibration device for treatment, the
ultrasound or photoacoustic probe may perform a diag-
nosis function and a treatment function.
[0034] FIG. 8 is an example of a configuration (ar-
rangement) of the ultrasound vibration devices of the first
and second transmitting and receiving units 102 and 104,
and first and second transmitting and receiving units 102
and 104 may be implemented in various shapes depend-
ing on diagnostic or therapeutic purposes of the ultra-
sound vibration device or the ultrasound or photoacoustic
probe.
[0035] Meanwhile, even though ultrasound having the
same frequency is transmitted to the same object at dif-
ferent positions from each other, quality of the images of
the object acquired from the ultrasound passed through
the object may be changed depending on a structure and
a shape of the object. Further, there is a need to transmit
ultrasound having different frequencies to the object de-
pending on the kind and properties of the object, and the
like, to acquire images of the object in different frequency
bands. Therefore, according to exemplary embodiments
of the present invention, the ultrasound or photoacoustic
probe is configured so that the first transmitting and re-
ceiving unit 102 may sequentially serve as the ultrasound
transmitter (TX) and the ultrasound receiver (RX) and
the second transmitting and receiving unit 104 may se-
quentially serve as the ultrasound receiver (RX) and the
ultrasound transmitter (TX) with respect to the same ob-
ject, such that higher quality images of the object may
be acquired. As described above, the first transmitting
and receiving unit 102 may transmit the ultrasound to the
object, and the second transmitting and receiving unit
104 may receive the ultrasound passed through the ob-
ject. Thereafter, the second transmitting and receiving
unit 104 may transmit ultrasound having a frequency
equal to or different from the frequency of the ultrasound
transmitted to the object by the first transmitting and re-
ceiving unit 102 to the object, and the first transmitting
and receiving unit 102 may receive the ultrasound trans-
mitted from the second transmitting and receiving unit
104 and passed through the object. That is, in the case
in which alternate transmission and reception of the ul-
trasound is required, the first transmitting and receiving
unit 102 may sequentially serve as the ultrasound trans-
mitter (TX) and the ultrasound receiver (RX), and the
second transmitting and receiving unit 104 may sequen-

tially serve as the ultrasound receiver (RX) and the ultra-
sound transmitter (TX).
[0036] The distance adjusting unit 106 adjusts a dis-
tance between the first and second transmitting and re-
ceiving units 102 and 104. As described above, the object
may be, for example, the teeth, the jawbones, or the like.
In this case, the ultrasound or photoacoustic probe may
have various structures and shapes depending on the
kind of subject or object. Therefore, the distance adjust-
ing unit 106 may adjust the distance between the first
and second transmitting and receiving units 102 and 104
depending on the kind or structure of the object. In detail,
the distance adjusting unit 106 may adjust the distance
between the first and second transmitting and receiving
units 102 and 104 using a distance measurement signal
received from a sensor (not illustrated) measuring the
distance between the first and second transmitting and
receiving units 102 and 104. For example, a micro actu-
ator may be mounted in the distance adjusting unit 106,
and the sensor may sense the number of rotations of the
micro actuator. As the distance between the first and sec-
ond transmitting and receiving units 102 and 104 is
changed, the number of rotations of the micro actuator
in the distance adjusting unit 106 may also be changed.
For example, as the distance between the first and sec-
ond transmitting and receiving units 102 and 104 is in-
creased, the number of rotations of the micro actuator
may also be increased. The sensor may sense the
number of rotations of the micro actuator to generate the
distance measurement signal, and transmit the generat-
ed distance measurement signal to the distance adjust-
ing unit 106. The distance adjusting unit 106 may receive
the distance measurement signal from the sensor to ad-
just the distance between the first and second transmit-
ting and receiving units 102 and 104. Further, the sensor
may sense the number of rotations of the micro actuator
to transmit the sensed number of rotations to an ultra-
sound system 500 as described below. In this case, the
distance adjusting unit 106 may receive a distance con-
trol signal from the ultrasound system 500 to adjust the
distance between the first and second transmitting and
receiving units 102 and 104. The sensor may be attached
to the distance adjusting unit 106 or suitably disposed at
another position of the ultrasound or photoacoustic probe
100. Meanwhile, for example, the distance adjusting unit
106 may connect one side surface of the ultrasound or
photoacoustic probe 100 and the other side surface of
the ultrasound or photoacoustic probe 100 opposing one
side surface thereof to each other at a predetermined
thickness, and adjust the distance between the first and
second transmitting and receiving units 102 and 104 by
adjusting the thickness between one side surface and
the other side surface of the ultrasound or photoacoustic
probe 100 as illustrated, but is not limited thereto.
[0037] As a distance measurement source used in the
distance adjusting unit 106, ultrasound, light, or the like,
may be used, and as a mechanical method, a method
using an actuator as described above may be used. Fur-
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ther, in the case in which the ultrasound or photoacoustic
probes 100 and 200 according to the exemplary embod-
iments of the present invention have a ’ ’ or ’ ’ shape,
the distance adjusting unit 106 may be embedded in the
ultrasound or photoacoustic probe 100 according to the
present invention, and in the case in which the ultrasound
or photoacoustic probes 100 and 200 according to the
exemplary embodiments of the present invention have a
’11’ or ’=’ shape, since the first face 102 and the second
transmitting and receiving unit 104 may face each other
such as a rail, an arm, or the like, the distance adjusting
unit 106 may be disposed outside.
[0038] In addition, the distance adjusting unit 106 may
adjust the distance between the first and second trans-
mitting and receiving units 102 and 104 according to a
distance control signal received from the outside. As de-
scribed below, the ultrasound or photoacoustic probe 100
may be connected to the ultrasound system 500 by a
wired or wireless connection method. The distance ad-
justing unit 106 may receive the distance control signal
from the ultrasound system 500 to adjust the distance
between the first and second transmitting and receiving
units 102 and 104 according to the distance control sig-
nal. The distance control signal, which is generated
based on the distance between the first and second trans-
mitting and receiving units 102 and 104 calculated in the
ultrasound system 500, may be received from the ultra-
sound system 500. The distance control signal may be
generated based on a distance calculated using the
number of rotations of the micro actuator as described
above.
[0039] In addition, the distance adjusting unit 106 may
adjust the distance between the first and second trans-
mitting and receiving units 102 and 104 according to a
manual operation of a user, that is, a physical operation
the user. As described above, the distance adjusting unit
106 may connect, for example, one side surface of the
ultrasound or photoacoustic probe 100 and the other side
surface of the ultrasound or photoacoustic probe 100 op-
posing one side surface thereof to each other at a pre-
determined thickness. The user may adjust the thickness
between the one side surface and the other side surface
of the ultrasound or photoacoustic probe 100 to adjust
the distance between the first and second transmitting
and receiving units 102 and 104.
[0040] The interface unit 108 may serve as an interface
between the ultrasound or photoacoustic probe 100 and
the ultrasound system 500, and transmit and receive
electrical signal with the ultrasound system 500. The in-
terface unit 108 may be, for example, a connector. The
interface unit 108 may receive a transmission signal,
which is an electrical conversion signal of the ultrasound
to be transmitted to the object by the first transmitting
and receiving unit 102, from the ultrasound system 500,
or may transmit a reception signal, which is an electrical
conversion signal of the ultrasound received from the ob-
ject by the second transmitting and receiving unit 104, to
the ultrasound system 500. Further, the interface unit 108

may receive the distance control signal for adjusting the
distance between the first and second transmitting and
receiving units 102 and 104 from the ultrasound system
500, and may also receive a control signal for controlling
each of the configurations of the ultrasound or photoa-
coustic probe 100.
[0041] The gel pad 110, which is to prevent ultrasound
attenuation, may be attached to outer surfaces of the first
and second transmitting and receiving units 102 and 104.
Physical properties of the gel pad 110 may be changed
depending on properties of a medium. The reason of us-
ing a gel pad 110 having different physical properties
depending on the properties of the medium is to match
acoustic impedance of the gel pad 110 with the object.
[0042] The protection cover 112, which is to protect
the ultrasound or photoacoustic probe 100 from external
impact and prevent contamination by a contaminated
material (for example, saliva), may be formed to enclose
an outer surface of the ultrasound or photoacoustic probe
100. The gel pad 110 and the protection cover 112 will
be described in detail with reference to FIG. 2.
[0043] FIG. 2 is a diagram illustrating a shape of the
ultrasound or photoacoustic probe 100 according to the
first exemplary embodiment of the present invention to
which the gel pad 110 is attached, and which is covered
with the protection cover 112.
[0044] As illustrated in FIG. 2, the gel pad 110 may be
attached to the outer surfaces of the first and second
transmitting and receiving units 102 and 104. The gel
pad 110, which is to prevent ultrasound attenuation, may
be a pad formed of a flexible material. The gel pad 110
may be attached to the outer surface of each of the first
and second transmitting and receiving units 102 and 104
to contact the object (for example, the teeth), and may
be deformed depending on the structure and the shape
of the object. That is, the gel pad 110 may be deformed
to a discontinuous curved surface depending on the
structure and the shape of the object to thereby be closely
adhered to the object. As the gel pad 110 is deformed
so as to be closely adhered to the object, a contact area
between the gel pad 110 and the object may be in-
creased, and thus, ultrasound attenuation prevent effi-
ciency of the gel pad 110 may be further increased.
[0045] Next, the protection cover 112 may be formed
to enclose the outer surface of the ultrasound or photoa-
coustic probe 100. The protection cover 112 encloses
the outer surface of the ultrasound or photoacoustic
probe 100, thereby making it possible to protect the ul-
trasound or photoacoustic probe 100 from external im-
pact and prevent contamination by the contaminated ma-
terial (for example, saliva). In addition, the protection cov-
er 112 may have an effect of preventing ultrasound at-
tenuation, similarly to the gel pad 110, and may perform
a waterproof function of the ultrasound or photoacoustic
probe 100. The protection cover 112 may be separated
into a predetermined number of regions, and the sepa-
rated regions may be coupled to each other so as to
enclose the outer surface of the ultrasound or photoa-
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coustic probe 100. The protection cover 112 may be con-
figured so that the protection cover 112 may be separated
and detached from the ultrasound or photoacoustic probe
100 at any time, and whenever the object is changed,
the protection cover may be replaced. That is, the pro-
tection cover 112 may be configured so as to be used
only once and be replaced every time. The protection
cover 112 may be made of the same material as that of
the gel pad 110, but is not limited thereto.
[0046] FIG. 3 is a diagram for explaining a detailed
configuration of an ultrasound or photoacoustic probe
200 according to a second exemplary embodiment of the
present invention. As illustrated in FIG. 3, the ultrasound
or photoacoustic probe 200 according to the second ex-
emplary embodiment of the present invention may be
formed in a ’ ’ shaped symmetrical structure. Since de-
tailed configurations and functions of the ultrasound or
photoacoustic probe 200 according to the second exem-
plary embodiment of the present invention are the same
as described above, a detailed description thereof will be
omitted, and reference numerals used above will be
equally used. Meanwhile, as illustrated in FIG. 3, the ul-
trasound or photoacoustic probe 200 according to the
second exemplary embodiment of the present invention
may include a plurality of distance adjusting units 106.
In this case, the plurality of distance adjusting units 106
may be disposed to face each other, and may operate
together with each other.
[0047] FIG. 4 is a diagram illustrating a shape of the
ultrasound or photoacoustic probe 200 according to the
second exemplary embodiment of the present invention
to which a gel pad 110 is attached and on which a pro-
tection cover 112 is mounted. As described above, the
gel pad 110, which is to prevent ultrasound attenuation,
may be attached to outer surfaces of first and second
transmitting and receiving units 102 and 104. The pro-
tection cover 112, which is to protect the ultrasound or
photoacoustic probe 200 from external impact and pre-
vent contamination by a contaminated material, may be
formed to enclose outer surfaces of the ultrasound or
photoacoustic probe 200. As illustrated in FIG. 4, a shape
of the protection cover 110 may be changed depending
on a shape of the ultrasound or photoacoustic probe 100
or 200, but the functions thereof are the same as de-
scribed above.
[0048] FIG. 5 is a diagram illustrating a state in which
an ultrasound system 500 according to an exemplary em-
bodiment of the present invention is connected to the
ultrasound or photoacoustic probe 100 or 200. As de-
scribed above, the ultrasound or photoacoustic probe
100 or 200 according to the exemplary embodiment of
the present invention may be connected to the ultrasound
system 500 by the wired or wireless connection method,
and may transmit and receive electrical signals with the
ultrasound system 500. In the case in which the ultra-
sound or photoacoustic probe 100 or 200 is connected
to the ultrasound system 500 by the wired connection
method, the interface unit 108 of the ultrasound or pho-

toacoustic probe 100 or 200 may be connected to the
ultrasound system 500 through a cable 114.
[0049] FIG. 6 is a block diagram illustrating a detailed
configuration of the ultrasound system 500 according to
the exemplary embodiment of the present invention. As
illustrated in FIG. 6, the ultrasound system 500 according
to the exemplary embodiment of the present invention
may include a setting unit 502, a signal processing unit
504, a signal generating unit 506, and a signal transmit-
ting and receiving unit 508, and be connected to the ul-
trasound or photoacoustic probe 100 or 200 by the wired
or wireless connection method.
[0050] The setting unit 502 activates the signal
processing unit 504 of the ultrasound system 500 before
the ultrasound or photoacoustic probe 100 or 200 trans-
mits ultrasound to the object, or performs a pre-process-
ing process for setting functions and positions of the first
and second transmitting and receiving units 102 and 104
of the ultrasound or photoacoustic probe 100 or 200. The
setting unit is a functional unit setting set values required
in order to secure diagnostic images of the object such
as a frequency and an amplitude of an ultrasound pulse,
power intensity, a channel group, the number of chan-
nels, steering, a depth, distance information, or the like,
and setting values required in order to transmit treatment
pulse to the object.
[0051] FIG. 7 is a block diagram illustrating a detailed
configuration of the setting unit 502 according to the ex-
emplary embodiment of the present invention. As illus-
trated in FIG. 7, the setting unit 502 includes an inputting
unit 702, an ultrasound function controlling unit 704, a
transmission and reception setting unit 706, and a dis-
tance information managing unit 708.
[0052] The inputting unit 702 receives an input signal
from the outside. Here, the input signal may be, for ex-
ample, diagnosis signal information for diagnosis of the
object or treatment signal information for treatment of the
object, and be inputted by the user. A diagnosis signal
and a treatment signal may have, for example, different
frequencies from each other.
[0053] The ultrasound function controlling unit 704 ac-
tivates any one of a diagnosis function unit 504-1 and a
treatment function unit 504-2 of the signal processing
unit 504 according to the input signal. In the case in which
the diagnosis function unit 504-1 is activated according
to the input signal inputted in the inputting unit 702, the
signal generating unit 506 generates a transmission sig-
nal for diagnosis of the object. Further, in the case in
which the treatment function unit 504-2 is activated ac-
cording to the input signal inputted in the inputting unit
702, the signal generating unit 506 generates a trans-
mission signal for treatment of the object.
[0054] The transmission and reception setting unit 706
sets each of the first and second transmitting and receiv-
ing units 102 and 104 of the ultrasound or photoacoustic
probe 100 or 200 so as to perform an ultrasound trans-
mission or reception function. As described above, the
first and second transmitting and receiving units 102 and
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104 may each perform the function of any one of the
ultrasound transmitter (TX) and the ultrasound receiver
(RX). The transmission and reception setting unit 706
may set where the functions of the ultrasound transmitter
(TX) and the ultrasound receiver (RX) are performed,
respectively: the first transmitting and receiving unit 102
or the second transmitting and receiving unit 104. Here-
inafter, it is assumed that the first transmitting and re-
ceiving unit 102 performs the function of the ultrasound
transmitter (TX), and the second transmitting and receiv-
ing unit 104 performs the function of the ultrasound re-
ceiver (RX).
[0055] The distance information managing unit 708
calculates the distance between the first and second
transmitting and receiving units 102 and 104 and gener-
ates the distance control signal for adjusting the distance
between the first and second transmitting and receiving
units 102 and 104 according to the calculated distance
to transmit the generated distance control signal to the
ultrasound or photoacoustic probe 100 or 200. As de-
scribed above, the object may be, for example, the teeth,
the jawbones, or the like. In this case, the ultrasound or
photoacoustic probe may have various structures and
shapes depending on the kind of subject or object. There-
fore, the distance information managing unit 708 may
generate the distance control signal for adjusting the dis-
tance between the first and second transmitting and re-
ceiving units 102 and 104 to transmit the generated dis-
tance control signal to the ultrasound or photoacoustic
probe 100 or 200. The distance adjusting unit 106 of the
ultrasound or photoacoustic probe 100 or 200 may adjust
the distance between the first and second transmitting
and receiving units 102 and 104 according to the distance
control signal received from the distance information
managing unit 708.
[0056] The distance information managing unit 708
may calculate the distance between the first and second
transmitting and receiving units 102 and 104 using a time
required for pre-stored information on the medium and
the ultrasound transmitted from the ultrasound or pho-
toacoustic probe 100 or 200 to reach the object, and may
generate the distance control signal. In general, even
though the ultrasound is transmitted having the same
frequency from the same position to the object, since a
transmission velocity of the ultrasound may be changed
depending on the kind of medium, in order to calculate
the distance between the first and second transmitting
and receiving units 102 and 104, the kind of medium
should be considered. Property information of each me-
dium, for example, permittivity, conductivity, density, and
the like, of the medium is stored in a database (not illus-
trated). Particularly, a transmission velocity of the ultra-
sound of each medium is stored for each frequency of
the ultrasound.
[0057] The distance information managing unit 708
may control the first transmitting and receiving unit 102
to transmit the ultrasound having a predetermined fre-
quency to the object, in order to calculate the distance

between the first and second transmitting and receiving
units 102 and 104. The distance information managing
unit 708 may acquire the time required for the ultrasound
transmitted from the first transmitting and receiving unit
102 to reach the second transmitting and receiving unit
104, and calculate the distance between the first and
second transmitting and receiving units 102 and 104 us-
ing the transmission velocity of the ultrasound of each
medium pre-stored in the database.
[0058] Further, the distance information managing unit
708 may calculate the distance between the first and sec-
ond transmitting and receiving units 102 and 104 from
the number of rotations of the above-mentioned micro
actuator, and may generate the distance control signal
according to the calculated distance. As described
above, the distance adjusting unit 106 may include, for
example, the micro actuator mounted therein. The dis-
tance information managing unit 708 may receive infor-
mation on the number of rotations of the micro actuator
through the above-mentioned sensor, and calculate the
distance between the first and second transmitting and
receiving units 102 and 104 according to the information
on the number of rotations of the micro actuator. The
distance information managing unit 708 may calculate
the distance between the first and second transmitting
and receiving units 102 and 104 from the number of ro-
tations of the micro actuator, and generate the distance
control signal to transmit the generated distance control
signal to the ultrasound or photoacoustic probe 100 or
200.
[0059] In addition, the distance information managing
unit 708 may generate information of an ultrasound trans-
mission time difference between one point and another
point of the first transmitting and receiving unit 102 to
transmit the information to the ultrasound or photoacous-
tic probe 100 or 200. As described above, the plurality
of elements are arrayed in the first transmitting and re-
ceiving unit 102, and a distance from each of the ele-
ments to the object (a distance of a path through which
the ultrasound is transferred to the object) may be differ-
ent depending on a position of each of the elements.
Therefore, there is a need to transmit the ultrasound to
the object, with a time difference depending on the posi-
tion of each of the elements. For example, since an ele-
ment positioned at an edge of the first transmitting and
receiving unit 102 is farther from the object than an ele-
ment positioned at the center thereof, the element posi-
tioned at the edge needs to transmit the ultrasound to
the object at a predetermined time earlier than the ele-
ment positioned at the center. That is, the elements of
the first transmitting and receiving unit 102 need to trans-
mit the ultrasound to the object with a predetermined time
difference. The distance information managing unit 708
may calculate the distance from each of the element to
the object by the above-mentioned method and then,
transmit an ultrasound transmission delay time informa-
tion signal of each of the element to the ultrasound or
photoacoustic probe 100 or 200. The first transmitting
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and receiving unit 102 may transmit the ultrasound from
each of the element to the object with a time difference
while referring to the ultrasound transmission delay time
information.
[0060] The signal processing unit 504 controls the sig-
nal generating unit 506 to generate the transmission sig-
nal for diagnosis of the object or the transmission signal
for treatment of the object, and acquires the images of
the object using a reception signal received from the ul-
trasound or photoacoustic probe 100 or 200. As illustrat-
ed in FIG. 6, the signal processing unit 504 may include
the diagnosis function unit 504-1 and the treatment func-
tion unit 504-2. As described above, the ultrasound func-
tion controlling unit 704 activates any one of the diagnosis
function unit 504-1 and the treatment function unit 504-2
of the signal processing unit 504 according to the input
signal inputted in the inputting unit 702. In the case in
which the diagnosis function unit 504-1 is activated ac-
cording to the input signal inputted in the inputting unit
702, the diagnosis function unit 504-1 may control the
signal generating unit 506 to generate the transmission
signal for diagnosis of the object. Further, in the case in
which the treatment function unit 504-2 is activated ac-
cording to the input signal inputted in the inputting unit
702, the treatment function unit 504-2 may control the
signal generating unit 506 to generate the transmission
signal for treatment of the object.
[0061] In addition, the signal processing unit 504 ac-
quires the images of the object using the reception signal
received from the ultrasound or photoacoustic probe 100
or 200. The images may be used, for example, for diag-
nosis or treatment of the object. The signal transmitting
and receiving unit 508 may receive the reception signal,
which is the electrical conversion signal of the ultrasound
passed through the object, from the ultrasound or pho-
toacoustic probe 100 or 200. The signal transmitting and
receiving unit 508 acquires the images of the object in
real time using a frequency, a period, intensity, or the
like, of the reception signal, and then outputs the images
to a display device (not illustrated). The diagnosis func-
tion unit 504-1 of the signal processing unit 504 may ac-
quire and output diagnostic images for diagnosis of the
object, and the treatment function unit 504-2 of the signal
processing unit 504 may acquire and output the images
of the object That is, according to the exemplary embod-
iments of the present invention, the images of the object
having a high hardness may be acquired in real time with-
out a risk of exposure to radiation.
[0062] The signal generating unit 506 generates the
transmission signal, which is the electrical conversion
signal of the ultrasound to be transmitted to the object
by the ultrasound or photoacoustic probe 100 or 200. As
described above, the signal generating unit 506 is con-
trolled by the diagnosis function unit 504-1 or the treat-
ment function unit 504-2 of the signal processing unit
504, and when the diagnosis function unit 504-1 is acti-
vated, the signal generating unit 506 generates the trans-
mission signal for diagnosis of the object, and when the

treatment function unit 504-2 is activated, the signal gen-
erating unit 506 generates the transmission signal for
treatment of the object. The transmission signal for diag-
nosis of the object and the transmission signal for treat-
ment of the object may have, for example, different fre-
quencies from each other. The signal transmitting and
receiving unit 508 transmits the transmission signal gen-
erated in the signal generating unit 506 to the ultrasound
or photoacoustic probe 100 or 200, and receives the re-
ception signal, which is the electrical conversion signal
of the ultrasound passed through the object, from the
ultrasound or photoacoustic probe 100 or 200.
[0063] First, the signal transmitting and receiving unit
508 may transmit the transmission signal generated in
the signal generating unit 506 to the ultrasound or pho-
toacoustic probe 100 or 200. In this case, the signal trans-
mitting and receiving unit 508 may transmit the transmis-
sion signal to any one of the first and second transmitting
and receiving units 102 and 104 of the ultrasound or pho-
toacoustic probe 100 or 200 according to the setting of
the transmission and reception setting unit 706. The sig-
nal transmitting and receiving unit 508 may transmit the
transmission signal to the first or second transmitting and
receiving unit 102 or 104 through the interface unit 108
of the ultrasound or photoacoustic probe 100 or 200. The
first or second transmitting and receiving unit 102 or 104
of the ultrasound or photoacoustic probe 100 or 200 re-
ceiving the transmission signal from the signal transmit-
ting and receiving unit 508 may convert the transmission
signal into ultrasound and transmit the ultrasound to the
object.
[0064] Next, the signal transmitting and receiving unit
508 may receive the reception signal, which is the elec-
trical conversion signal of the ultrasound passed through
the object, from the ultrasound or photoacoustic probe
100 or 200. The first or second transmitting and receiving
unit 102 or 104 of the ultrasound or photoacoustic probe
100 or 200 may receive the ultrasound passed through
the object and convert the ultrasound into the electrical
signal, that is, the reception signal. The signal transmit-
ting and receiving unit 508 may receive the reception
signal through the interface unit 108 of the ultrasound or
photoacoustic probe 100 or 200.
[0065] FIG. 9 is a diagram simply illustrating a config-
uration of an ultrasound system unit 2000 and an external
signal input and output apparatus 3000 suitable for the
ultrasound or photoacoustic probe according to the
present invention. The ultrasound system unit 2000 in-
cludes an ultrasound signal or pulse generating unit, an
ultrasound signal processing unit, an ultrasound image
combining unit, an ultrasound image processing unit, and
the like, and the external signal input and output appa-
ratus 3000 includes a keyboard, a printer, a display, a
recorder, and the like.
[0066] FIG. 10 is a diagram simply illustrating a func-
tional unit generating images using the ultrasound or pho-
toacoustic probe 100 according to the present invention.
The image generating unit includes a diagnostic image

15 16 



EP 3 087 926 A1

10

5

10

15

20

25

30

35

40

45

50

55

generating unit 210, a therapeutic virtual image generat-
ing unit 220, and a therapeutic image generating unit 230.
[0067] The diagnostic image generating unit 210,
which is a configuration for acquiring a partial image of
the subject or the object in real time, may representatively
acquire an ultrasound image, a photoacoustic image, or
the like. Here, the acquired image includes a two-dimen-
sional image, a three-dimensional image, a four-dimen-
sional image, or a slice image. In the case in which a
diagnostic image generating unit 210 is used for dental
purposes, a diagnostic image may be formed using a
signal A received in the second face 104 from ultrasound
transmitted in the first face 102 and passed through the
object. In addition, the diagnostic image may be gener-
ated using a signal B received in the first face 102 from
ultrasound transmitted from the second face 104 and
passed through the object. Further, a synthesized diag-
nostic image may be formed by combining the received
signals A and B. A diagnostic image generating unit 210
transmits the ultrasound signal from the ultrasound or
photoacoustic probe to the object and receives the ultra-
sound signal transmitted through the object, thereby im-
plementing a two-dimensional, three-dimensional, or
four-dimensional ultrasound image for the object. The
diagnostic image generating unit 210 may segment the
real-time diagnostic image into predetermined portions.
[0068] The diagnostic image generating unit 210 may
receive a signal echoed depending on properties of the
medium. When echoed signals of the signals transmitted
from the first and second transmitting and receiving units
102 and 104 to the object are defined as an echo-signal
a and an echo-signal b, respectively, the diagnostic im-
age generating unit 210 may synthesize the echo-signal
a, the echo-signal b, the received signal A, and the re-
ceived signal B in order to increase sensitivity of the re-
ceived signal and resolution of the diagnostic image. In
this case, as an example of synthesis, a meaningful sig-
nal is extracted by overlapping the echo-signal a and the
received signal B in a time domain or frequency domain
based on a time and a depth. The diagnostic image gen-
erating unit 210 serves to generate diagnostic images in
real time by variously combining the above-mentioned
signals.
[0069] The therapeutic virtual image generating unit
220 is a functional unit generating a virtual image of a
therapeutic (ultrasound) therapeutic beam field 520 or
treatment beam field, or a therapeutic region 510 or treat-
ment beam, and examples of parameters required to vis-
ualize the therapeutic (ultrasound) beam include geom-
etry information of the ultrasound or photoacoustic probe
100, a frequency, a focal depth, power intensity, steering,
gradient information of the ultrasound or photoacoustic
probe 100, the number of channel, a channel group, the
number of focus, or the like. A direction and a shape of
the therapeutic beam field 520 or treatment beam field
and a size, a shape, and energy intensity of the treatment
region 510, or the like, may be determined using at least
one of the parameters, and a virtual image is formed us-

ing the results.
[0070] The therapeutic image generating unit 230 may
generate a therapeutic image by mapping the diagnostic
image generated in the diagnostic image generating unit
210 and the therapeutic virtual image generated in the
therapeutic virtual image generating unit 220 according
to synchronization information of a system synchronizer
133. In this case, the formed therapeutic image shows
where beam and therapeutic region, or treatment beam
of the therapeutic virtual image are positioned in real time
in a real-time diagnosis state, such that an operator may
monitor an operation state in real time while confirming
whether or not the therapeutic beam or treatment region
is positioned at a desired operation site.
[0071] FIG. 11 is a diagram illustrating an example of
the image generating unit in which an operation informa-
tion managing unit 310 and a safety controlling unit 320
are further included.
[0072] The operation information managing unit 310
includes information on an operation site, an operation
range, and an operation method. The operation method
and operation range are determined depending on the
operation site. For example, in the case in which the op-
eration site is local, the operation range is narrow, and
in the case which the operation site is wide, the operation
range is widened. In the case of the treatment pulse trans-
mitted from the first face 102 or the second face 104 is
used outside the body such as the teeth or the gum, or
used inside the body, the operation method, for example,
presence or absence of anesthesia and an anesthesia
range, tooth cutting and transmission through the body,
or the like, is changed.
[0073] In an operation associated with tooth, the oper-
ation site of the operation information means the corre-
sponding tooth or nerve to be treated, the operation range
means a depth, a length, a width, and the like, of the
operation, and the operation method means an operation
procedure or operation method for performing endodon-
tic treatment, treatment of periodontal disease, implant,
maxillary/mandibular distraction osteogenesis, or the
like.
[0074] The safety controlling unit 320 serves to prevent
an operation tool or region from exceeding the operation
range with respect to the operation site, operation range,
and operation method set in the operation information
managing unit 310. As an example, the safety controlling
unit 320 controls a size of the region or allows information
to be provided to the operator through a notification sig-
nal, so as to transmit the treatment pulse only to the cor-
responding nerve in the case of treating the nerve. Fur-
ther, the safety controlling unit provides a risk notification
signal or information to the operator through the diagno-
sis image generated in the diagnostic image generating
unit in the case of exceeding the operation range. The
notification signal provided at this time may be provided
as a sound signal, an image signal, vibration, or the like,
so that the operator may sense a risk.
[0075] The safety controlling unit 320 may perform a
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control for preventing the treatment tool or region from
deviating from the operation region based on the image
generated in the diagnostic image generating unit 210 or
the therapeutic image generating unit 230. For example,
the safety controlling unit 320 may generate a control
signal to control an intensity, a frequency, or an amplitude
of the ultrasound transmission signal, the number of
transmission channel, a group of the transmission chan-
nel, beam-forming conditions (for example, a delay time
between channels, or the like), transition, or the like,
thereby making it possible to adjust the kind of ultrasound
generated in the ultrasound or photoacoustic probe 100,
power of the ultrasound, a size of the treatment region,
the number of focus, a focal depth, or the like. In this
case, the safety controlling unit 320 may use external
information or internal information of operation informa-
tion managing unit 310.
[0076] Further, the safety controlling unit 320 may con-
trol the intensity, the frequency, the amplitude of the
transmission signal, the number of transmission channel,
the group of the transmission channel, the beam-forming
conditions (for example, the delay time between chan-
nels, or the like), transition, or the like, using temperature
information in the treatment region, received from a tem-
perature measuring unit 330, thereby making it possible
to adjust the kind of ultrasound generated in the ultra-
sound or photoacoustic probe 100, the power of the ul-
trasound, the size of the treatment region, the number of
focus, the focal depth, or the like.
[0077] FIG. 12, which illustrates an exemplary embod-
iment of the present invention, is a diagram virtually il-
lustrating shapes of a therapeutic region 510 or treatment
beam, and a therapeutic beam field 520 or treatment
beam field, when a convex probe 101 generates an ul-
trasound signal. The shapes of the therapeutic region
510 or treatment beam, and the therapeutic beam field
520 or treatment beam field may be changed depending
on physical geometrical properties and power intensity
of the ultrasound or photoacoustic probe, the number of
elements, elements groups, physical properties of the
element, the focal depth, or the like. The therapeutic re-
gion 510 or treatment beam, and the therapeutic beam
field 520 or treatment beam field are applied to the object
according to values calculated through software simula-
tion (virtual experiment) or a physical experiment. In ad-
dition, the therapeutic region 510 or treatment beam, and
the therapeutic beam field 520 or treatment beam field
are generated in the therapeutic virtual image generating
unit 220.
[0078] FIG. 13 is a diagram illustrating an image
mapped in the therapeutic image generating unit so as
to match the image generated in the diagnostic image
generating unit 210 and the image generated in the ther-
apeutic virtual image generating unit 220 with real sizes.
[0079] FIG. 14, which illustrates an exemplary embod-
iment of the present invention, is a diagram illustrating a
method of transmitting a signal in any one of the first and
second transmitting and receiving units 102 and 104 so

as to pass through the object to reach one surface op-
posite thereto.
[0080] (C-01) illustrates a process of a transmission
signal 801 generated in the first transmitting and receiv-
ing unit 102, transmitted through the object, and received
in the second transmitting and receiving unit 104 facing
the first transmitting and receiving unit 104, and (C-02)
illustrates a process of a transmission signal 802 gener-
ated in the second transmitting and receiving unit 104,
passed through the object, and received in the first trans-
mitting and receiving unit 102 facing the second trans-
mitting and receiving unit 104.
[0081] (C-03) and (C-04) illustrate a state in which di-
rections of the transmission signals are the same as
those in (C-01) and (C-02), but right steering is per-
formed, and (C-05) and (C-06) illustrate a state in which
left steering is performed.
[0082] Although not illustrated, in the case in which the
elements of the first and second transmitting and receiv-
ing units 102 and 104 are two-dimensionally arranged,
steering may be performed upward/downward/left/right.
Here, the steering may be controlled by a delay time of
sound generated in each of the elements. In this case,
image information of the object formed from signals such
as 801, 802, 803, 804, 805, 806, and the like, controlled
by the delay time illustrated by way of example may re-
construct 2D/3D/4D images.
[0083] Particularly, in order to extract the diagnostic
image or diagnostic signal from the signals transmitted
through the above-mentioned object in the present in-
vention, when there is information on signals transmitted
at various angles, effective 3D/4D images may be recon-
structed.
[0084] Although the exemplary embodiments of the
present invention have been disclosed for illustrative pur-
poses, those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing from the scope and spirit of the inven-
tion as disclosed in the accompanying claims. Accord-
ingly, the scope of the present invention is not construed
as being limited to the described embodiments but is de-
fined by the appended claims as well as equivalents
thereto.
[0085] The present invention may be used to secure
the image of the object or to break or treat the object
using an ultrasound vibration device. Particularly, the
present invention may be used in ultrasound or photoa-
coustic equipment for securing the image of the object
using the signal transmitted through the object to thereby
be acquired, in addition to interpreting the signal echoed
from the object. As an example, the present invention
may be applied to a dental diagnostic imaging system.

[Detailed Description of Main Elements]

[0086]

100: ultrasound or photoacoustic probe according to
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first exemplary embodiment of the present invention
101: example of Convex Probe
102: first transmitting and receiving unit (first face)
104: second transmitting and receiving unit (second
face)
106: distance adjusting unit
108: interface unit
110: gel pad
112: protection cover
114: cable
200: ultrasound or photoacoustic probe according to
second exemplary embodiment of the present inven-
tion
300: image generating unit
210: diagnostic image generating unit
220: therapeutic virtual image generating unit
230: therapeutic image generating unit
310: operation information managing unit
320: safety controlling unit
330: temperature measuring unit
500: ultrasound system
502: setting unit
504: signal processing unit
504-1: diagnosis function unit
504-2: treatment function unit
506: signal generating unit
508: signal transmitting and receiving unit
600: object
702: inputting unit
704: ultrasound function control unit
706: transmission and reception setting unit
708: distance information managing unit
801: transmission signal from first transmitting and
receiving unit to second transmitting and receiving
unit
802: transmission signal from second transmitting
and receiving unit to first transmitting and receiving
unit
803: steering transmission signal from first transmit-
ting and receiving unit to second transmitting and
receiving unit in right direction
804: steering transmission signal from second trans-
mitting and receiving unit to first transmitting and re-
ceiving unit in right direction
805: steering transmission signal from first transmit-
ting and receiving unit to second transmitting and
receiving unit in left direction
806: steering transmission signal from second trans-
mitting and receiving unit to first transmitting and re-
ceiving unit in left direction
C-01, C-03, C-05: ultrasound transmitted from first
transmitting and receiving unit to object, and re-
ceived in second transmitting and receiving unit
C-02, C-04, C-06: ultrasound transmitted from sec-
ond transmitting and receiving unit to object, and re-
ceived in first transmitting and receiving unit

Claims

1. An ultrasound or photoacoustic probe comprising:

a first transmitting and receiving unit transmitting
an ultrasound or photoacoustic signal to an ob-
ject; and
a second transmitting and receiving unit dis-
posed to face the first transmitting and receiving
unit, and receiving the ultrasound or photoa-
coustic signal passed through the object.

2. The ultrasound or photoacoustic probe of claim 1,
further comprising a distance adjusting unit adjusting
a distance between the first and second transmitting
and receiving units.

3. The ultrasound or photoacoustic probe of claim 1,
wherein it has at least one shape of a ’ ’ shape, a
’ ’ shape, a ’11’ shape, and a ’=’ shape.

4. The ultrasound or photoacoustic probe of claim 1,
wherein each of the first and second transmitting and
receiving units includes a plurality of elements gen-
erating the ultrasound or photoacoustic signal.

5. The ultrasound or photoacoustic probe of claim 4,
wherein the elements generating the ultrasound or
photoacoustic signal are elements for diagnosis or
treatment.

6. The ultrasound or photoacoustic probe of claim 1,
further comprising a wired or wireless transmitting
and receiving unit.

7. The ultrasound or photoacoustic probe of claim 1,
further comprising a gel pad suitable for properties
a medium.

8. The ultrasound or photoacoustic probe of claim 7,
wherein the gel pad has a shape corresponding to
the ultrasound or photoacoustic probe.

9. An ultrasound diagnosis system using the ultra-
sound or photoacoustic probe of any one of claims
1 to 8, the ultrasound diagnosis system comprising:

a diagnosis function unit;
a signal generating unit generating a diagnosis
pulse for diagnosis of the object when the diag-
nosis function unit is activated; and
a diagnostic image generating unit generating a
diagnostic image for diagnosis of the object us-
ing the diagnosis pulse.

10. An ultrasound therapy system using the ultrasound
or photoacoustic probe of any one of claims 1 to 8,
the ultrasound therapy system comprising:
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a treatment function unit; and
a signal generating unit generating a treatment
pulse for treatment of the object when the treat-
ment function unit is activated.

11. An ultrasound diagnosis and therapy system using
the ultrasound or photoacoustic probe of any one of
claims 1 to 8, the ultrasound diagnosis and therapy
system comprising:

a diagnosis function unit;
a treatment function unit;
a signal generating unit generating a diagnosis
pulse for diagnosis of the object when the diag-
nosis function unit is activated, and generating
a treatment pulse for treatment of the object
when the treatment function unit is activated;
a diagnostic image generating unit generating a
diagnostic image for diagnosis of the object us-
ing the diagnosis pulse;
a therapeutic virtual image generating unit gen-
erating a therapeutic virtual image for treatment
of the object using the treatment pulse; and
a therapeutic image generating unit generating
a therapeutic image using the diagnostic image
and the therapeutic virtual image.

12. An ultrasound or photoacoustic system using the ul-
trasound or photoacoustic probe of any one of claims
1 to 8, the ultrasound or photoacoustic system com-
prising a therapeutic virtual image generating unit
generating virtual images of a therapeutic region or
treatment beam, or a therapeutic beam field or treat-
ment beam field, of a transmission signal for treat-
ment.

13. The ultrasound or photoacoustic system of claim 12,
further comprising an operation information manag-
ing unit including information on at least one of an
operation site, an operation range, and an operation
method.

14. The ultrasound or photoacoustic system of claim 13,
further comprising a safety controlling unit securing
safety of an operation according to the information
of the operation information managing unit.

15. The ultrasound or photoacoustic system of claim 12,
further comprising:

a diagnosis function unit;
a treatment function unit; and
a signal generating unit generating a diagnosis
pulse for diagnosis of the object when the diag-
nosis function unit is activated, and generating
a treatment pulse for treatment of the object
when the treatment function unit is activated,
wherein a signal generated in the signal gener-

ating unit has a delayed signal value so that any
one of the first and second transmitting and re-
ceiving units has directivity and generates a
steering signal, and a 2D/3D/4D image is formed
by analyzing the received signal according to
the delayed signal value.

16. The ultrasound or photoacoustic system of claim 15,
wherein the signal generated in the signal generating
unit is controlled so as to be steered to one surface
disposed to face any one of the first and second
transmitting and receiving units in any one direction
of upward, downward, left, and right directions.
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