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with the marker, and a position calculator configured to
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position and the arbitrary position using the positional
relationship between the marker and the sensor.
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Description
BACKGROUND
1. Technical Field

[0001] Thedisclosure relates to an ultrasonic diagnos-
tic apparatus, and more particularly, to an ultrasonic di-
agnostic apparatus capable of easily obtaining an ultra-
sonic image for the same site of the same target object
at different points of time.

2. Description of the Related Art

[0002] An ultrasonic diagnostic apparatus may obtain
an image for a site inside a target object by radiating an
ultrasonic signal generated from a transducer of a probe
to the target object and receiving the information of an
ultrasonic echo signal reflected from the target object. In
particular, the ultrasonic diagnostic apparatus may be
used for medical purposes such as observation of the
inside of a target object, detection of a foreign object, and
measurement of an injury. Such an ultrasonic diagnostic
apparatus is advantageous in that it has high stability,
may display images in real time, and is safe because
there is no radiation exposure, compared with a diagnos-
tic apparatus using an X-ray, so that the ultrasonic diag-
nostic apparatus is widely used together with otherimage
diagnostic apparatuses.

[0003] In the case of rehabilitation and chronic iliness
patients, continuous observation of treatment and
progress is required. In this way, when an ultrasonic im-
age for the same affected part of the same patient is
required repeatedly with a time difference, itis very cum-
bersome to repeatedly find the precise location of the
affected part that was monitored on a previous visit.

SUMMARY

[0004] It is an aspect of the disclosure to provide an
ultrasonic diagnostic apparatus capable of easily obtain-
ing an ultrasonic image for the same position of the same
target object at different points of time.

[0005] Itis another aspect of the disclosure to provide
an ultrasonic diagnostic apparatus capable of setting a
reference position to a target object using a reference
member and identifying a position of a probe with respect
to the reference position.

[0006] Additional aspects of the disclosure will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the disclosure.

[0007] In accordance with an aspect of the disclosure,
an ultrasonic diagnostic apparatus includes a probe con-
figured to obtain ultrasonic data for an arbitrary position
inside a target object, an image generator to generate
an ultrasonic image for the arbitrary position using the
ultrasonic data, a reference member provided to be in
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contact with the target object to set a reference position
in the target object, a marker disposed on one side of the
reference member, a sensor disposed on one side of the
probe and configured to obtain a positional relationship
with the marker, and a position calculator configured to
calculate a positional relationship between the reference
position and the arbitrary position using the positional
relationship between the marker and the sensor.

[0008] The ultrasonicdiagnostic apparatus may further
include a display to display the ultrasonic image and the
positional relationship.

[0009] The reference member may include areference
setting part provided to be in contact with the target ob-
ject, and the reference member may set one point of the
target object in contact with the reference setting part as
the reference position.

[0010] The position calculator may include a first posi-
tion calculator to obtain a positional relationship between
the reference position and the marker, and a second po-
sition calculator to obtain a positional relationship be-
tween the sensor and the arbitrary position.

[0011] When the probe obtains ultrasonic data for the
target object at a first point of time and a second point of
time different from the first point of time, the display may
display an ultrasonic image for a first position obtained
at the first point of time and an ultrasonic image for the
first position obtained at the second point of time.
[0012] The ultrasonicdiagnostic apparatus may further
include a controller, when the probe obtains ultrasonic
data for the target object at a first point of time and a
second point of time different from the first point of time,
to determine whether or not a first position of the probe
at the first point of time and a second position of the probe
at the second point of time correspond to each other.
[0013] The display, when the first position and the sec-
ond position correspond to each other, may display an
ultrasonic image for the first position obtained at the first
point of time and an ultrasonic image for the second po-
sition obtained at the second point of time.

[0014] The ultrasonicdiagnostic apparatus may further
include a controller, when the probe obtains ultrasonic
datafor a second position of the target object ata second
point of time different from a first point of time after ob-
taining ultrasonic data for a first position of the target
object at the first point of time, to determine whether or
not the first position and the second position correspond
to each other.

[0015] The controller, when it is determined that the
first position and the second position do not correspond
to each other, may select a movement route for the probe
to move to the first position, and the display displays the
movement route from the position of the probe to the first
position.

[0016] In accordance with another aspect of the dis-
closure, an ultrasonic diagnostic apparatus includes a
probe configured to obtain ultrasonic data for an arbitrary
positioninside a target object, animage generator to gen-
erate an ultrasonic image for the arbitrary position using
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the ultrasonic data, a maker disposed on one side of the
probe, areference member provided to be in contact with
a portion of the target object to set a reference position
in the target object, a sensor fixed to one side of the
reference member and configured to obtain a positional
relationship with the marker, and a position calculator
configured to calculate a positional relationship between
the reference position and the arbitrary position using the
positional relationship between the marker and the sen-
sor.

[0017] Theultrasonic diagnostic apparatus may further
include a display to display the ultrasonic image and the
positional relationship.

[0018] Thereference membermayinclude areference
setting part provided to be in contact with the target ob-
ject, and the reference member may set one point of the
target object in contact with the reference setting part as
the reference position.

[0019] The position calculator may include a first posi-
tion calculator to obtain a positional relationship between
the reference position and the marker, and a second po-
sition calculator to obtain a positional relationship be-
tween the sensor and the arbitrary position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] These and/or other aspects of the disclosure
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings of which:

FIG. 1 is a view illustrating an ultrasonic diagnostic
apparatus according to an embodiment of the dis-
closure;

FIG. 2 is a view illustrating a reference member, a
target object, and a probe in the ultrasonic diagnostic
apparatus according to an embodiment of the dis-
closure;

FIG. 3is ablock diagramiillustrating the configuration
of the ultrasonic diagnostic apparatus according to
an embodiment of the disclosure;

FIG. 4 is ablock diagramiillustrating the configuration
of a display unit in the ultrasonic diagnostic appara-
tus according to an embodiment of the disclosure;
FIG. 5 is a view illustrating a reference member, a
target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the
disclosure;

FIG. 6 is a view illustrating a reference member, a
target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the
disclosure; and

FIG. 7 is a view illustrating a reference member, a
target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the
disclosure.
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DETAILED DESCRIPTION

[0021] The embodiments described in the present
specification and the configurations shown in the draw-
ings are only examples of preferred embodiments of the
disclosure, and various modifications may be made at
the time of filing of the disclosure to replace the embod-
iments and drawings of the present specification.
[0022] Like reference numerals or signs in the respec-
tive drawings of the present specification represent parts
or components that perform substantially the same func-
tions.

[0023] The terms used in the present specification are
for the purpose of describing the embodiments and are
not intended to restrict and/or to limit the disclosure. The
singular expressions herein may include plural expres-
sions, unless the context clearly dictates otherwise. Also,
the terms "comprises" and "has" are intended to indicate
that there are features, numbers, steps, operations, ele-
ments, parts, or combinations thereof described in the
specification, and do notexclude the presence or addition
of one or more other features, numbers, steps, opera-
tions, elements, parts, or combinations thereof.

[0024] It will be understood that, although the terms
"first" and "second" may be used herein to describe var-
ious components, these components is not be limited by
these terms and are only used to distinguish one com-
ponent from another. For example, without departing
from the scope of the disclosure, the first component may
be referred to as a second component, and similarly, the
second component may also be referred to as a first com-
ponent.

[0025] The term "and/or" includes any combination of
a plurality of related items or any one of a plurality of
related items.

[0026] Hereinafter, an ultrasonic diagnostic apparatus
according to embodiments of the disclosure will be de-
scribed in detail with reference to the accompanying
drawings.

[0027] FIG. 1is a perspective view illustrating an ultra-
sonic diagnostic apparatus according to an embodiment
of the disclosure. Hereinafter, an ultrasonic diagnostic
apparatus including a wired ultrasonic probe will be de-
scribed as an example, but the disclosure is not limited
thereto. Therefore, an ultrasonic diagnostic apparatus
according to an embodiment of the disclosure may in-
clude a wireless ultrasonic probe.

[0028] Referringto FIG. 1, an ultrasonic diagnostic ap-
paratus 1 according to an embodiment of the disclosure
includes a main body 2, a probe 3, an input 7, and a
display member 8. The display member 8 may include a
main display 80 and an auxiliary display 81.

[0029] Thedisplay member8 may display an ultrasonic
image obtained in an ultrasonic diagnostic process. In
addition, the display member 8 may display an applica-
tion related to the operation of the ultrasonic diagnostic
apparatus 1. For example, the main display 80 may dis-
play ultrasonicimages obtained in an ultrasonic diagnos-
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tic process, and the auxiliary display 81 may display mat-
ters related to the operation of the ultrasonic diagnostic
apparatus 1.

[0030] The main display 80 or the auxiliary display 81
may be implemented as a cathode ray tube (CRT) or a
liquid crystal display (LCD). The main display 80 or the
auxiliary display 81 may be coupled to the main body 2
or may be separated from the main body 2. Alternatively,
the display member 8 is not constituted by the main dis-
play 80 and the auxiliary display 81, but may be consti-
tuted by one display or three or more displays.

[0031] The ultrasonic diagnostic apparatus 1 may fur-
ther include a moving unit 9. The moving unit 9 may con-
nect the main body 2 and the display member 8. The
moving unit 9 may be configured to allow the display
member 8 to be moved from the main body 2. By means
of the moving unit 9, the display member 8 may be dis-
posed in a state of being spaced apart from the main
body 2.

[0032] The mainbody 2 may be provided with the input
7. The input 7 may be provided in the form of a keyboard,
a button, a dial, a foot switch, or a foot pedal. In a case
where the input 7 is a keyboard, the input 7 may be pro-
vided at an upper portion of the main body 2. In a case
where the input 7 is a foot switch or a foot pedal, the input
7 may be provided at a lower portion of the main body 2.
[0033] The input 7 may be provided by having a key-
board, a button, a dial, and the like on a panel 70. The
panel 70 may be mounted to the main body 2. A handle
71 may be provided on one side of the panel 70. A user
may move the ultrasonic diagnostic apparatus 1 by hold-
ing the handle 71 and applying a force.

[0034] Theprobe 3 may be connected to the main body
2 by a connection member 5. The connection member 5
includes a cable 50 and a connector 51. The probe 3 may
be provided on one side of the cable 50 and the connector
51 may be provided on the other side of the cable 50.
The connector 51 may be detachably mounted on a con-
nection portion 20 provided on the main body 2. Accord-
ingly, the probe 3 may be connected to the main body 2.
[0035] A rest portion 4 may be provided on one side
of the ultrasonic diagnostic apparatus 1 so that the probe
3 may be rested in the main body 2. When the ultrasonic
diagnostic apparatus 1 is not used, an inspector may put
and store the probe 3 in the rest portion 4. As an example,
the rest portion 4 may be provided on the panel 70 in the
form of a hole in which a handle portion of the probe 3
may penetrate. The probe 3 may be rested in the panel
70 by being inserting into the hole formed on the panel
70. As another example, the rest portion 4 may be pro-
vided in the form of a holder mounted on the main body
2. The probe 3 may be inserted into and rested in the
holder.

[0036] The mainbody 2 may be provided with a handle
21 and the handle 71 on a front side and a rear side
thereof so that the user may move the ultrasonic diag-
nostic apparatus 1. The handles 21 and 71 may include
the first handle 71 provided on the front side of the main
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body 2 and the second handle 21 provided on the rear
side of the main body 2. The first handle 71 may be pro-
vided on one side of the panel 7. The second handle 21
may be provided to protrude from the rear of the main
body 2.

[0037] The main body 2 may be provided with a plu-
rality of casters 22 and 23 for moving the ultrasonic di-
agnostic apparatus 1. The casters 22 and 23 may be
aligned so as to cause the main body 2 to travel in a
specific direction (alignment movement mode), may be
arranged so as to cause the main body 2 to freely move
(free movement mode), or may be locked so as to cause
the main body 2 to stop at a specific position (stop mode).
[0038] The casters22and 23 may include the first cast-
er 22 and the second 23. When the direction in which the
input 7 and the display member 8 are positioned is re-
ferred to as the front and the direction opposite thereto
is referred to as the rear, the first caster 22 may be po-
sitioned on the front side of the main body 2, and the
second casters 23 may be positioned on the rear side of
the main body 2. The first casters 22 may be provided
on both the left and right sides of the front side of the
main body 2, respectively. The second casters 23 may
be provided on both the left and right sides of the rear
side of the main body 2, respectively, so as to correspond
to the first casters 22.

[0039] The main body 2 may be provided with an op-
eration member 25 capable of controlling the first and
second casters 22. The operation member 25 may be
provided in the form of a foot pedal as illustrated in FIG.
1, or may be provided in the form of a button, a dial, or
the like. The user may grasp the first handle 71 and move
or stop the ultrasonic diagnostic apparatus 1 after press-
ing and operating the foot pedal 25 with the foot.
[0040] Hereinafter a reference member according to
an embodiment of the disclosure and an ultrasonic diag-
nostic apparatus capable of obtaining position informa-
tion of a target object using the reference member will
be described in detail.

[0041] FIG. 2isaviewillustrating areference member,
a target object, and a probe in the ultrasonic diagnostic
apparatus according to an embodiment of the disclosure,
and FIG. 3is ablock diagramiillustrating the configuration
of the ultrasonic diagnostic apparatus according to an
embodiment of the disclosure.

[0042] ReferringtoFIG. 2, the ultrasonic diagnostic ap-
paratus 1 according to an embodiment of the disclosure
may include a reference member 100a provided to set a
reference position P1 in a target object O by making con-
tact with a part of the target object O. The target object
may include a person or animal, or a part of a person or
animal. Hereinafter the case where the target object is a
person will be described as an example.

[0043] The reference member 100a may be provided
to receive a part of the arm of the target object O. For
example, the reference member 100a may be provided
in a rectangular parallelepiped shape with its upper sur-
face opened.
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[0044] Thereference member 100a may include a ref-
erence setting part (not indicated by a reference numer-
al). The reference setting part may indicate one region
of the reference member 100a that is provided to be in
contact with the target object O. Referring to FIG. 2, the
reference setting part may indicate a surface in contact
with the target object O, that is, a surface including the
reference position P1.

[0045] The reference position P1 of the target object
O may be set by bringing a part of the target object O
into contact with the reference setting part. The reference
position P1 may indicate one point of the target object O
in contact with the reference setting part. In FIG. 2, P1
may indicate one point of the target object O and at the
same time indicate one point of the reference member
100a.

[0046] The reference member 100a may be provided
such that at least a portion of the reference member 100a
is in contact with the target object O. In this case, the at
least a portion of the target object O in contact with the
reference member 100a may be set as the reference
position P1. The reference position, which is one point
of the target object O, means a position serving as a
reference point for displaying the position information of
the target object. Also, the reference position may indi-
cate one point of the reference member 100a. That is,
the reference position may be one point of the target ob-
ject O, and at the same time one point of the reference
member 100a. In other words, the reference position may
be a point where the target object O and the reference
member 100a are in contact with each other.

[0047] The reference member 100a, which is a struc-
ture provided to set the reference position P1 in the target
object O, is not limited in shape, size, number, and the
like. The reference member 100a may cause the target
object O to repeatedly assume the same posture. That
is, in order for the target object O to be in contact with
one point of the reference member 100a, it is necessary
to assume a predetermined posture, and through this,
the reference member 100a may obtain the same refer-
ence position P1 on the same target object O regardless
of points of time.

[0048] Referring to FIG. 2, when the target object O
stretches an arm horizontally with a fist held, one point
(the reference position P1) of a finger may make contact
with the reference member 100a. In this case, the one
point of the finger may become the reference position
P1. The reference position is not an unchanging position,
and it may be changed at any time depending on the
setting. Any point on the target object O may be a refer-
ence position as long as the target object O may assume
the same posture and the same point in the target object
O may be in contact with the reference member 100a.
[0049] The reason for setting the reference position is
that a reference point of the target object O is required
when it is necessary to continuously obtain ultrasonic
images for the same site within the target object O at
different points of time. Therefore, as long as the target
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object O may assume the same posture, the reference
position may be changed at any time. Unlike in FIG. 2,
the reference position is not set at one point of the finger,
and one point of the palm may be set as the reference
position. In this case, a mark indicating the reference
position may be provided on the reference member 100a
so that the same posture of the target object O may be
secured. For example, in FIG. 2, a schematic picture of
a fist may be provided on one surface of the reference
member 100a facing the fist of the target object O. The
target object O may assume a posture so that the fist of
the target object O faces the fist picture provided on the
reference member 100a. If there is no abrupt change in
the body structure of the target object O, the same ref-
erence position may be set by assuming the same pos-
ture.

[0050] The ultrasonicimage may indicate an image for
one region inside the target object O at an arbitrary po-
sition P2, which will be described later. The arbitrary po-
sition P2 may indicate a coordinate in a three-dimension-
al space, and the ultrasonic image may mean an image
inside the target object O including an arbitrary position
P2.

[0051] The probe 3 may be configured to obtain ultra-
sonic data for the arbitrary position P2 inside the target
object O. The arbitrary position P2 means one region
inside the target object O to which the ultrasonic signal
generated by a transducer (not shown) of the probe 3 is
reflected. The arbitrary position P2 may indicate one
point of an ultrasonic image. Therefore, the arbitrary po-
sition P2 may vary depending on the position of the probe
3 and the direction in which the probe 3 directs. As illus-
trated in FIG. 2, the arbitrary position P2 may be one
point of the arm of the target object O.

[0052] According to an embodiment of the disclosure,
the ultrasonic diagnostic apparatus 1 may include a
marker 120a disposed to be spaced apart from the ref-
erence member 100a by a predetermined distance, and
asensor 110a provided to obtain a positional relationship
with the marker 120a.

[0053] The marker 120a may be fixed at a predeter-
mined position. The marker 120a may be disposed to
have a predetermined positional relationship with the ref-
erence member 100a. The marker 120a and the refer-
ence member 100a may be disposed in one structure or
may be disposed in different structures, respectively.
[0054] The sensor 110a may be provided to sense the
position of the marker 120a. The sensor 110a may be
disposed on one side of the probe 3. The sensor 110a
may be provided to move with the probe 3. The sensor
110a may detect the energy generated from the marker
120a. The sensor 110a may detect the energy generated
from the marker 120a to track the position of the marker
120a. That is, the sensor 110a may obtain a positional
relationship with the marker 120a. In this case, the posi-
tional relationship may mean 3D coordinates of the sen-
sor 110a with respect to the marker 120a.

[0055] ReferringtoFIG. 3, the ultrasonic diagnostic ap-
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paratus 1 may include a position calculator 210 for cal-
culating a positional relationship between the reference
position P1 and the arbitrary position P2 using the posi-
tional relationship between the marker 120a obtained by
the sensor 110a and the sensor 110a, and a display unit
220 for displaying an ultrasonic image and the positional
relationship.

[0056] The position calculator 210 may calculate the
positional relationship between the reference position P1
and the arbitrary position P2. In this case, the positional
relationship between the reference position P1 and the
arbitrary position P2 may mean 3D coordinates of the
arbitrary position P2 with respect to the reference position
P1.

[0057] The position calculator 210 may include a first
position calculator 211 for calculating a positional rela-
tionship between the reference position P1 and the mark-
er 120a, and a second position calculator 212 for calcu-
lating a positional relationship between the sensor 110a
and the arbitrary position P2. The positional relationship
between the reference position P1 and the marker 120a
may mean 3D coordinates of the marker 120a with re-
spect to the reference position P1. The positional rela-
tionship between the sensor 110a and the arbitrary po-
sition P2 may mean 3D coordinates of the arbitrary po-
sition P2 with respect to the sensor 110a.

[0058] The first position calculator 211 may obtain the
positional relationship between the reference position P1
and the marker 120a. As described above, the position
of the marker 120a does not change because the marker
120ais fixed at the predetermined position. Also, the ref-
erence position P1 indicates one point of the reference
member 100a, and its position does not change. Accord-
ingly, the first position calculator 211 may obtain the po-
sitional relationship between the reference position P1
and the marker 120a through a predetermined calcula-
tion regarding a physical positional relationship between
the reference position P1 and the marker 120a. Also, this
positional relationship is constant irrespective of the
movement of the probe 3 and/or the change of the target
object O (when the patientis changed to another person).
Thatis, the positional relationship between the reference
position P1 and the marker 120a may have a fixed value.
[0059] As described above, the sensor 110a may de-
tect the energy generated from the marker 120a to track
the position of the marker 120a, and the first position
calculator 211 may obtain the positional relationship be-
tween the reference position P1 and the marker 120a
through calculation. Therefore, the positional relationship
of the sensor 110a provided on the probe 3 from the
reference position P1 may be obtained.

[0060] The second position calculator 212 may obtain
the positional relationship between the sensor 110a and
the arbitrary position P2.

[0061] Itis necessary to preferentially obtain the posi-
tional relationship between the sensor 110a and the
transducer (not shown) of the probe 3 in order to obtain
the positional relationship between the sensor 110a and
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the arbitrary position P2.

[0062] Because the sensor 110a is fixed to one side
of the probe 3 and the transducer is also fixed to the
probe 3, the positional relationship between the sensor
110a and the transducer may have a fixed value. In the
same way as the first position calculator 211 obtains the
positional relationship between the reference position P1
and the marker 120a, the second position calculator 212
may obtain the positional relationship between the sen-
sor 110a and the transducer through a predetermined
calculation.

[0063] Hereinafter the process of obtaining the posi-
tional relationship between the probe 3 and the ultrasonic
image at the arbitrary position P2 will be described.
[0064] The main body 2 may include a transmission
signal generator (not shown). The transmission signal
generator forms a transmission signal to be applied to
each of the conversion elements of the probe 3 in con-
sideration of the position and focusing point of a plurality
of conversion elements (not shown) included in the probe
3. The transmission signal is a transmission signal for
obtaining a frame of an ultrasonic image.

[0065] The probe 3 converts the transmission signal
provided from the transmission signal generator into an
ultrasonic signal and transmits the ultrasonic signal to
the target object O. The probe 3 transmits an ultrasonic
beam formed through the plurality of conversion ele-
ments and made up of a group of ultrasonic signals to a
diagnosis site of the target object O. The probe 3 receives
an ultrasonic echo signal reflected from the diagnosis
site of the target object O and forms an electrical recep-
tion signal therefrom.

[0066] A beam former (not shown) converts an analog
electrical reception signal provided from the probe 3 into
a digital signal. The beam former applies a delay to the
digitally converted electrical reception signal in consid-
eration of the position and focusing point of the conver-
sion element. Also, the beam former combines the de-
layed electrical reception signals to form a reception fo-
cusing beam.

[0067] By the electrical reception signals, the second
position calculator 212 may obtain the positional relation-
ship between the ultrasonic image and the transducer at
the arbitrary position P2.

[0068] As described above, the positional relationship
between the sensor 110a and the transducer may be
calculated, and the positional relationship between the
ultrasonicimage at the arbitrary position P2 and the trans-
ducer may be obtained. Through this process, the posi-
tional relationship between the ultrasonic image at the
arbitrary position P2 and the sensor 110a may be ob-
tained. Also, the positional relationship between the sen-
sor 110a and the arbitrary position P2 may be obtained.
[0069] Because the arbitrary position P2 varies de-
pending on the position and/or the direction of the probe
3, the positional relationship between the sensor 110a
and the arbitrary position P2 may have a variable value
instead of a fixed value.
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[0070] When the first position calculator 211 obtains
the positional relationship between the reference position
P1 and the marker 120a and the second position calcu-
lator 212 obtains the positional relationship between the
sensor 110a and the arbitrary position P2, the positional
relationship between the reference position P1 and the
arbitrary position P2 may also be obtained. This is be-
cause the positional relationship between the marker
120a and the sensor 110a that the first position calculator
211 and the second position calculator 212 may not ob-
tain is obtained by the sensor 110a as described above.
Thatis, the positional relationship between the reference
position P1 and the marker 120a may be obtained by the
first position calculator 211, the positional relationship
between the marker 120a and the sensor 110a may be
obtained by the sensor 110a, and the positional relation-
ship between the sensor 110a and the arbitrary position
P2 may be obtained by the second position calculator
212, so that the positional relationship between the ref-
erence position P1 and the arbitrary position P2 may be
obtained by taking the above positional relationships into
consideration.

[0071] According to an embodiment of the disclosure,
the ultrasonic diagnostic apparatus 1 may include anim-
age generator 230 for generating an ultrasonic image
using the ultrasonic data obtained by the probe 3, and
the display unit 220 for displaying the ultrasonic image
and the positional relationship obtained by the position
calculator 210.

[0072] The probe 3 may obtain ultrasonic data for the
arbitrary position P2 inside the target object O. The image
generator 230 may generate an ultrasonic image for the
arbitrary position P2 using the ultrasonic data obtained
by the probe 3.

[0073] The display unit 220 may display the ultrasonic
image generated by the image generator 230 and the
positional relationship obtained by the position calculator
210 simultaneously or individually. The display unit 220
will be described in detail later.

[0074] The ultrasonic diagnostic apparatus 1 may in-
clude a controller 240 for determining whether or not a
first position of the probe 3 at a first point of time and a
second position of the probe 3 at a second point of time
correspond to each other when the probe 3 obtains the
ultrasonic data for the target object O at the first point of
time and the second point of time different from the first
point of time.

[0075] As the reference member 100a is provided, the
target object O may assume the same posture regardless
of points of time. Accordingly, the target object O and the
reference member 100a may have the same reference
position P1 regardless of points of time. The reference
position P1 may have fixed coordinates if the target object
O is the same (if the person is the same).

[0076] The arbitrary position P2 varies depending on
the position and/or the direction of the probe 3. A user
(forexample, a doctor, anurse, amedical laboratory tech-
nologist, etc.) of the ultrasonic diagnostic apparatus 1
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may move the probe 3 in order to obtain an ultrasonic
image of a predetermined body part (e.g., liver, kidney,
heart, etc.) of the target object O. The predetermined
body part of the target object may be different depending
on the target object (for example, the patient). Also, even
if the predetermined body part is the same because the
target object is the same, it is not simple to obtaining an
ultrasonic image of the same body part for the same tar-
get object. That is, in a case of a patient who has to
observe the progress of treatment with time difference,
an ultrasonicimage at the same or similar 3D coordinates
is required even for the same body part. This is because
it is necessary to compare ultrasonic images at the same
or similar coordinates to make accurate comparison.
[0077] FIG. 4is a block diagram illustrating the config-
uration of a display unit in the ultrasonic diagnostic ap-
paratus according to an embodiment of the disclosure.
[0078] According to the disclosure, as described
above, the ultrasonic diagnostic apparatus 1 may obtain
the positional relationship between the reference position
P1 and the arbitrary position P2, and this positional re-
lationship may be displayed on the display unit 220. The
user may obtain an ultrasonic image at the same 3D co-
ordinates for the same target object with reference to the
positional relationship.

[0079] The controller 240 may determine whether or
not the position (first position) of the probe 3 at the first
point of time and the position (second position) of the
probe 3 at the second point of time correspond to each
other.

[0080] When the first position and the second position
correspond to each other, a predetermined operation
may be performed. For example, the ultrasonic diagnos-
tic apparatus 1 may inform the user that the first position
and the second position of the probe 3 correspond to
each other by a predetermined method. As an example
of the predetermined method, the display unit 220 may
display a predetermined indication that the first position
coincides with the second position.

[0081] The controller 240 may select a movement
route through which the probe 3 positioned at the second
position moves to the first position when it is determined
that the first position and the second position do not cor-
respond to each other. In addition, the display unit 220
may display the movement route from the second posi-
tion to the first position. When the user moves the probe
3 located at the second position to the first position with
reference to the movement route, the controller 240 may
inform the user that the first position and the second po-
sition of the probe 3 correspond to each other by the
predetermined method.

[0082] Referring to FIG. 4, the display unit 220 may
include an ultrasonic image display 221 for displaying
the ultrasonic image generated by the image generator
230, a positional relationship display 222 for displaying
the positional relationship obtained by the position cal-
culator 210, and a movement route display 223 for dis-
playing the movement route of the probe 3.
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[0083] The ultrasonicimage display 221, the positional
relationship display 222 and the movement route display
223 may be simultaneously displayed on the display unit
220 or displayed on the display unit 220 individually or
in partial combination.

[0084] When the first position and the second position
of the probe 3 correspond to each other, the display unit
220 may display the ultrasonic image obtained at the first
point of time and the ultrasonic image obtained at the
second point of time. In this case, the ultrasonic image
obtained at the first point of time and the ultrasonic image
obtained at the second point of time may be displayed
on the ultrasonic image display 221. Alternatively, the
ultrasonic image obtained at the first point of time may
be displayed on the ultrasonic image display 221, and
the ultrasonic image obtained at the second point of time
may be displayed on the positional relationship display
222 and/or the movement route display 223. In addition,
the ultrasonic image may be displayed on the display unit
220 by various methods.

[0085] FIG.5is aview illustrating a reference member,
a target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure.

[0086] Referring to FIG. 5, in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure, the probe 3 mayinclude a marker 120b. A sensor
110b may be disposed to be spaced apart from a refer-
ence member 100b by a predetermined distance. The
sensor 110b may be fixed at a predetermined position
and the marker 120b may move together with the probe 3.
[0087] The sensor 110b in a fixed state may detect the
position of the marker 120b. The structure and function
of the remaining components except thatthe sensor 110b
is fixed at a predetermined position and the marker 120b
is provided to be movable together with the probe 3 is
the same as those of the ultrasonic diagnostic apparatus
1illustrated in FIGS. 1 to 4, and thus duplicate description
will be omitted.

[0088] FIG.6is aview illustrating a reference member,
a target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure.

[0089] Referring to FIG. 6, in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure, a reference member 100c may be provided sub-
stantially in the shape of a neck pillow. The reference
member 100c may include a marker 120c disposed on
one side thereof. The probe 3 may include a sensor 110c.
[0090] The reference member 100c may be provided
to cover the neck and an upper portion of the chest of
the target object O. The target object O may have the
same reference position P1 by wearing the reference
member 100c.

[0091] As illustrated in FIG. 6, the reference member
100c and the target object O do not make contact at any
one point but may make surface contact. The reference
member 100c may be provided to surround the neck, the
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shoulder, and a part of the chest of the target object O.
The reference position P1 indicates one point at which
the target object O and the reference member 100c are
in contact with each other, and the reference position P1
may be set as any one point on the reference member
100c because the target object O and the reference mem-
ber 100c are in surface contact. Although not illustrated
in the drawing, because the marker 120c¢ is disposed on
one side of the reference member 100c, the positions of
the reference position P1 and the marker 120c may co-
incide with each other.

[0092] When the positions of the reference position P1
and the marker 120c coincide with each other, the posi-
tion calculator 210 may not include the first position cal-
culator 211. That s, the first position calculator 211 may
be omitted. This is because the positions of the reference
position P1 and the marker 120c coincide with each other
and thus the positional relationship between the refer-
ence position P1 and the marker 120c need not be ob-
tained.

[0093] FIG.7isaviewillustrating areference member,
a target object, and a probe in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure.

[0094] Referring to FIG. 7, in an ultrasonic diagnostic
apparatus according to another embodiment of the dis-
closure, a reference member 100d may be provided in a
structure similar to a belt. The reference member 100d
may include a marker 120d disposed on one side thereof.
The probe 3 may include a sensor 110d.

[0095] The reference member 100d may be provided
to surround the abdomen of the target object O. The tar-
get object O may have the same reference position P1
by wearing the reference member 100d.

[0096] As illustrated in FIG. 7, the reference member
100d and the target object O do not make contact at any
one point but may make surface contact. The reference
position P1 indicates one point at which the target object
O and the reference member 100d are in contact with
each other, and the reference position P1 may be set as
any one point on the reference member 100d because
the target object O and the reference member 100d are
in surface contact. Although notillustrated in the drawing,
because the marker 120d is disposed on one side of the
reference member 100d, the positions of the reference
position P1 and the marker 120d may coincide with each
other.

[0097] When the positions of the reference position P1
and the marker 120d coincide with each other, the posi-
tion calculator 210 may not include the first position cal-
culator 211. That s, the first position calculator 211 may
be omitted. This is because the positions of the reference
position P1 and the marker 120d coincide with each other
and thus the positional relationship between the refer-
ence position P1 and the marker 120d need not be ob-
tained.

[0098] As is apparent from the above, according to an
aspect of the disclosure, an ultrasonic diagnostic appa-
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ratus capable of easily obtaining an ultrasonic image for
the same position of the same target object at different
points of time can be provided.

[0099] According to another aspect of the disclosure,
an ultrasonic diagnostic apparatus capable of setting a
reference position to a target object using a reference
member and identifying a position of a probe with respect
to the reference position can be provided.

[0100] While the present disclosure has been particu-
larly described with reference to exemplary embodi-
ments, it should be understood by those of skilled in the
artthat various changes in form and details may be made
without departing from the spirit and scope of the present
disclosure.

Claims
1. An ultrasonic diagnostic apparatus comprising:

a probe configured to obtain ultrasonic data for
an arbitrary position inside a target object;

an image generator to generate an ultrasonic
image for the arbitrary position using the ultra-
sonic data;

a reference member provided to be in contact
with the target object to set a reference position
in the target object;

a marker disposed on one side of the reference
member;

a sensor disposed on one side of the probe and
configured to obtain a positional relationship
with the marker; and

a position calculator configured to calculate a
positional relationship between the reference
position and the arbitrary position using the po-
sitional relationship between the marker and the
sensor.

2. The ultrasonic diagnostic apparatus according to
claim 1, further comprising
a display to display the ultrasonic image and the po-
sitional relationship.

3. The ultrasonic diagnostic apparatus according to
claim 1 or 2, wherein
the reference member includes a reference setting
part provided to be in contact with the target object,
and the reference member sets one point of the tar-
get object in contact with the reference setting part
as the reference position.

4. The ultrasonic diagnostic apparatus according to
any of the previous claims, wherein
the position calculator includes
a first position calculator to obtain a positional rela-
tionship between the reference position and the
marker, and a second position calculator to obtain a
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positional relationship between the sensor and the
arbitrary position.

The ultrasonic diagnostic apparatus according to
any of the previous claims in as far as depending on
claim 2, wherein

when the probe obtains ultrasonic data for the target
object at a first point of time and a second point of
time different from the first point of time, the display
displays an ultrasonic image for a first position ob-
tained at the first point of time and an ultrasonic im-
age for the first position obtained at the second point
of time.

The ultrasonic diagnostic apparatus according to
any of the previous claims in as far as depending on
claim 2, further comprising

a controller, when the probe obtains ultrasonic data
for the target object at a first point of time and a sec-
ond point of time different from the first point of time,
to determine whether or not a first position of the
probe at the first point of time and a second position
of the probe at the second point of time correspond
to each other.

The ultrasonic diagnostic apparatus according to
claim 6, wherein

the display, when the first position and the second
position correspond to each other, displays an ultra-
sonic image for the first position obtained at the first
point of time and an ultrasonic image for the second
position obtained at the second point of time.

The ultrasonic diagnostic apparatus according to
any of the previous claims in as far as depending on
claim 2, further comprising

a controller, when the probe obtains ultrasonic data
for a second position of the target object at a second
point of time different from a first point of time after
obtaining ultrasonic data for a first position of the
target object at the first point of time, to determine
whether or not the first position and the second po-
sition correspond to each other.

The ultrasonic diagnostic apparatus according to
claim 8, wherein

the controller, when it is determined that the first po-
sition and the second position do not correspond to
each other, selects a movement route for the probe
to move to the first position, and the display displays
the movement route from the position of the probe
to the first position.
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