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Anultrasound diagnosis apparatus and a method of operating
the ultrasound diagnosis apparatus. The ultrasound diagnosis
apparatus includes a probe for transmitting an ultrasound
signal to an object and receiving a response signal from the
object; a detector for detecting a sensor signal including at
least one of location information representing a three-dimen-
sional location of the probe and orientation information rep-
resenting an orientation of the probe on the object; a storage
unit for storing the sensor signal associated with the response
signal; and an image processor for forming an ultrasound
image based on the received response signal, forming an
image indicator based on the sensor signal stored in the stor-
age unit, and forming a display image including the ultra-
sound image and the image indicator corresponding to the
ultrasound image.
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ULTRASOUND DIAGNOSIS APPARATUS AND
OPERATING METHOD THEREOF

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

[0001] This application claims the benefit of Korean Patent
Application No. 10-2012-0031215, filed on Mar. 27,2012, in
the Korean Intellectual Property Office, the disclosure of
which is incorporated herein in its entirety by reference.

BACKGROUND

[0002] The present disclosure relates to an ultrasound diag-
nosis apparatus and a method of operating the ultrasound
diagnosis apparatus.

[0003] Some conventional ultrasound diagnosis appara-
tuses acquire an ultrasound image by scanning an object and
output the ultrasound image in real-time. In addition, the
ultrasound diagnosis apparatus may store a data signal for
outputting the ultrasound image and then may output the
ultrasound image based on the stored data signal. The ultra-
sound image may be used to diagnose the object. However, a
user of a conventional ultrasound diagnosis apparatus may
not intuitively recognize a scanning angle and a scanning
position of the object in the conventional method.

[0004] Therefore, a need exists for an ultrasound diagnosis
apparatus and an operating method of the ultrasound diagno-
sis apparatus by which a user may intuitively recognize a
scanning manner of an object.

SUMMARY

[0005] The present disclosure provides an ultrasound diag-
nosis apparatus that allows a user thereof to intuitively rec-
ognize the state of scanning an object, and an operating
method of the ultrasound diagnosis apparatus.

[0006] According to an aspect of the present disclosure,
there is provided an ultrasound diagnosis apparatus includ-
ing: a probe configured to transmit an ultrasound signal to an
object and receiving a response signal from the object; a
detector configured to detect a sensor signal including at least
one of location information representing a three-dimensional
location of the probe and orientation information represent-
ing a directivity of the probe on the object; a storage unit
configured to store the sensor signal associated with the
response signal; and an image processor configured to form
an ultrasound image based on the received response signal,
form an image indicator based on the sensor signal stored in
the storage unit, and form a display image including the
ultrasound image and the image indicator corresponding to
the ultrasound image.

[0007] The ultrasound diagnosis apparatus may further
include an output unit configured to output the display image.
[0008] The location information may represent three-di-
mensional coordinate values X, y, and z, and the orientation
information represents a three-dimensional angle.

[0009] The storage unit may be further configured to store
a data signal acquired based on the response signal, and the
image processor may be further configured to form the ultra-
sound image by using the data signal stored in the storage unit
and form the image indicator by using the sensor signal stored
in the storage unit.

[0010] The data signal may include N frame data signals
about N frames and the sensor signal may include M sensor
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sub-signals, each of the N frame data signals may correspond
to one of the M sensor sub-signals, and N and M may be
positive natural numbers.

[0011] The display image may include N frame display
images ofthe N frames, and an n-th frame display image of an
n-th frame among the N frame display images may include an
n-th frame ultrasound image and an n-th frame image indica-
tor. In the present disclosure, n may be any positive natural
number from 1 to N, (e.g., n=1,2,...,N).

[0012] The image processor may be further configured to
form the n-th frame ultrasound image based on the n-th frame
data signal stored in the storage unit, and form the n-th frame
image indicator based on a sensor sub-signal corresponding
to the n-th frame data signal among the M sensor sub-signals
stored in the storage unit.

[0013] The storage unit may be further configured to store
relational information indicating correspondence relations
between the N frame data signals and the M sensor sub-
signals.

[0014] The relational information may be frame informa-
tion included in each of the M sensor sub-signals, or the
storage unit may be further configured to store the N frame
data signals, the M sensor sub-signals, and an information
table indicating the relational information.

[0015] The image indicator may be a marker representing
the location information and the orientation information of
the probe with respect to the object by using at least one of an
image and a text.

[0016] According to another aspect of the present disclo-
sure, there is provided an method of operating an ultrasound
diagnosis apparatus, the method including: transmitting an
ultrasound signal from a probe to an object, and receiving a
response signal from the object; detecting a sensor signal
including at least one of location information representing a
three-dimensional location of the probe and orientation infor-
mation representing a directivity of the probe on the object;
storing the sensor signal associated with the response signal;
and forming an ultrasound image based on the received
response signal, forming an image indicator based on the
stored sensor signal, and forming a display image including
the ultrasound image and the image indicator.

[0017] According to another aspect of the present disclo-
sure, there is provided an ultrasound diagnosis apparatus
including: a probe configured to transmit an ultrasound signal
to an object and receive a response signal from the object; a
detector configured to detect at least one of location informa-
tion representing a three-dimensional location of the probe
and orientation information representing a directivity of the
probe on the object; and a storage unit configured to store the
at least one of the location information and the orientation
information associated with the received response signal.
[0018] According to another aspect of the present disclo-
sure, there is provided a method of operating an ultrasound
diagnosis apparatus, the method including: transmitting an
ultrasound signal from a probe to an object, and receiving a
response signal from the object; detecting at least one of
location information representing a three-dimensional loca-
tion of the probe and orientation information representing a
directivity of the probe on the object; and storing the at least
one of the location information and the orientation informa-
tion associated with the response signal.

[0019] According to another aspect of the present disclo-
sure, there is provided a non-transitory computer readable
recording medium that, when executed, cause one or more
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computer processors to implement a program for executing a
method of operating the ultrasound diagnosis apparatus.
[0020] According to another aspect of the present disclo-
sure, there is provided an ultrasound diagnosis apparatus
including: a probe configured to transmit an ultrasound signal
to an object and receive a response signal from the object; a
detector configured to detect one or more successive sensor
signals, wherein the one or more sensor signals each comprise
at least one of location information representing a three-
dimensional location of the probe and orientation information
representing a directivity of the probe on the object; a storage
unit configured to store the at least one of the sensor signals
and at least one or more data signals corresponding respec-
tively to the one or more sensor signals, wherein the at least
one or more data signals are acquired based on the response
signal; and an image processor configured to form one or
more display images by using the one or more sensor signals
and the one or more data signals stored in the storage unit,
wherein each of the one or more display images includes an
image indicator formed based on a corresponding sensor
signal among the one or more sensor signals and an ultra-
sound image formed based on a corresponding data signal
among the one or more data signals.

[0021] According to another aspect of the present disclo-
sure, there is provided an ultrasound diagnosis apparatus
including: a probe configured to transmit an ultrasound signal
to an object and receive a response signal from the object; a
detector configured to detect a sensor signal including at least
one of location information representing a three-dimensional
location of the probe and orientation information represent-
ing a directivity of the probe on the object; a storage unit
configured to store the sensor signal associated with the
response signal; a first former configured to form an ultra-
sound image based on the received response signal; a second
former configured to form an image indicator based on the
sensor signal stored in the storage unit; and a third former
configured to form a display image including the ultrasound
image and an image indicator corresponding to the ultrasound
image.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The above and other features and advantages of the
present disclosure will become more apparent by describing
in detail exemplary embodiments thereof with reference to
the attached drawings in which:

[0023] FIG.1isablock diagram of an ultrasound diagnosis
apparatus according to an embodiment of the present disclo-
sure;

[0024] FIG. 2 is a flowchart illustrating an operating
method of the ultrasound diagnosis apparatus shown in FIG.
1;

[0025] FIG. 3 is a diagram showing an example of a display
image output on an output unit shown in FIG. 1;

[0026] FIG.4isadiagram showing an example of an image
indicator included in a display image;

[0027] FIG. 5is adiagram showing an example of relations
between N frame data signals and M sensor sub-signals;
[0028] FIG. 6is a diagram showing an example ofa method
offorming a display image in an image processing unit shown
in FIG. 1;

[0029] FIG.7 is adiagram showing an example of a storage
unit shown in FIG. 1;

[0030] FIG. 8 is a diagram showing another example of the
storage unit shown in FIG. 1; and
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[0031] FIG. 9 is a diagram showing an example of the
image processor shown in FIG. 1.

DETAILED DESCRIPTION

[0032] Hereinafter, embodiments of the present disclosure
will be described with reference to the accompanying draw-
ings. Expressions such as “at least one of,” when preceding a
list of elements, modify the entire list of elements and do not
modify the individual elements of the list.

[0033] FIG.1 isablock diagram of an ultrasound diagnosis
apparatus 100 according to an embodiment of the present
disclosure, and FIG. 2 is a flowchart illustrating an operating
method of the ultrasound diagnosis apparatus of FIG. 1.
[0034] Referringto FIGS. 1 and 2, the ultrasound diagnosis
apparatus 100 includes a probe 110, a detector 120, a storage
unit 130, and an image processor 140. The ultrasound diag-
nosis apparatus 100 may further include an output unit 150
and an input unit 160.

[0035] In an exemplary method for operating the ultra-
sound diagnosis apparatus 100, the probe 110 may transmit
an ultrasound signal to an object 200, and receive a response
signal (S110). The probe 110 may scan the object 200 through
the transmission of the ultrasound signal and the receipt of the
response signal. The response signal may be a signal that
transmits through the object 200 or is reflected by the object
200.

[0036] The object 200 may be an animal body, such as a
human body, or a part of an animal body. For example, the
object 200 may be a fetus or an organ of an animal body.
[0037] The detector 120 acquires a sensor signal including
at least one of location information representing a three-
dimensional location of the probe 110, and orientation infor-
mation representing a directivity of the probe 110 on the
object 200 (S120). The location information may include
three-dimensional coordinate values X, y, and z, and the ori-
entation information may include a three-dimensional angle.
In the location information, an origin may be an initial loca-
tion of the probe 110 or the object 200, and in the orientation
information, an origin may be the object 200.

[0038] The storage unit 130 may store the sensor signal
acquired by the detector 120 associated with the response
signal (S130).

[0039] The image processor 140 may form an ultrasound
image based on the received response signal, form an image
indicator based on the sensor signal stored in the storage unit
130, and form a display image including the ultrasound image
and the image indicator corresponding to the ultrasound
image (S140).

[0040] The output unit 150 may output the display image.
For example, the output unit 150 may be a display apparatus
or a printer.

[0041] The storage unit 130 may further store a data signal
obtained based on the response signal. The data signal may be
processed by the image processor 140. The image processor
140 may form the ultrasound image by using the data signal
stored in the storage unit 130, and may form the image indi-
cator by using the sensor signal stored in the storage unit 130.
[0042] The input unit 160 may receive a user input from a
user, and may transfer the user input to the image processor
140. The user input may include an output request for output-
ting the data signal stored in the storage unit 130. When
receiving the output request from the input unit 160, the
image processor 140 may form the display image based onthe
data signal and the sensor signal stored in the storage unit 130.
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[0043] FIG. 3 is adiagram showing an example of a display
image 300 output to the output unit 150 shown in FIG. 1.
[0044] Referring to FIGS. 1 and 3, the display image 300
output to the output unit 150 may include an ultrasound image
310 and an image indicator 320.

[0045] In the display image 300 of FIG. 3, the ultrasound
image 310 and the image indicator 320 are separated from
each other; however, the image of FIG. 3 is just an example of
the display image 300. In some examples, the image indicator
320 may lie over the ultrasound image 310, unlike the
example shown in FIG. 3.

[0046] FIG. 4 is a diagram showing an example of the
image indicator 320 included in the display image 300.
[0047] Referring to FIGS. 3 and 4, the image indicator 320
may be a marker representing location information or orien-
tation information of the object 200 by using one or more of
an image and a test. The image indicator 320 may include a
coordinate system consisting of anatomical axes [ Cr(cranial)-
Ca(caudal), A(anterior)-P(posterior), and R(right)-L(left)],
and an arrow 321 may represent the location information or
the orientation information. The center of the object may be
located at the origion O of the coordinate system, and the
probe 110 may be located at the end PR of the arraw 321. In
addition, the image indicator 320 may further include text (a,
b) representing an angle between the anatomical axis (Cr-Ca,
A-P, and R-L) and the probe 110.

[0048] However, embodiments ofthe present disclosure are
not limited to the example of the image indicator 320 shown
in FIG. 4. The image indicator 320 may represent the location
information or the orientation information of the probe 110
with respect to the object 200 in various ways.

[0049] Referring back to FIG. 1, the detector 120 may
detect the location information or the orientation information
ofthe probe 110 during a scanning session in which the probe
110 scans the object 200. During the scanning session, a
three-dimensional location or orientation of the probe 110
may be fixed or may be movable.

[0050] Therefore, the detector 120 may detect one or more
continuous sensor signals. Here, the one or more sensor sig-
nals may include at least one of the location information and
the orientation information of the probe 110.

[0051] The storage unit 130 may store the one or more
sensor signals and one or more data signals respectively cor-
responding to the one or more sensor signals. The one or more
data signals may be acquired based on the response signal.
[0052] The image processor 140 may acquire one or more
display images by using the one or more sensor signals and
the one or more data signals stored in the storage unit 130. If
there are a plurality of display images, the display images
may represent moving pictures. Each of the one or more
display images may include an image indicator 320 formed
based on a corresponding sensor signal among the one or
more sensor signals, and an ultrasound image 310 formed
based on a corresponding data signal among the one or more
data signals.

[0053] Otherwise, the detector 120 may detect M pieces of
location information or M pieces of orientation information
during the scanning session. Here, M is a positive natural
number. In this case, the sensor signal may include M sensor
sub-signals about the M pieces of location information or
orientation information.

[0054] Data signals of N frames may be acquired based on
the response signal acquired by the probe 110 during the
scanning session. Here, N is a natural number. In this case, the
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data signals may include N frame data signals about the N
frames. An n-th frame data signal is a signal for outputting an
n-th ultrasound image about an n-th frame. For example, the
n-th frame data signal may include a plurality of pixel values.
In the present disclosure, n may be any positive natural num-
ber from 1 to N, (e.g.,n=1,2,...,N)

[0055] FIG. 5is adiagram showing an example of relations
between the N frame data signals and the M sensor sub-
signals.

[0056] Referringto FIG. 5, each of the N frame data signals
FS1,FS2, ..., FSN may correspond to one matching sensor
sub-signal among M sensor sub-signals SS1, SS2, ..., SSM.
Each of the M sensor sub-signals SS1, SS2, ..., SSM may
correspond to one or more matching frames among the N
frames.

[0057] TheN frame data signals FS1,FS2, ..., FSN andthe
M sensor sub-signals SS1, SS2, . . ., SSM may be acquired
independently from each other during the scanning session.
In this case, correspondence relations between the N frame
data signals FS1, FS2, ..., FSN and the M sensor sub-signals
SS1, SS2, . .., SSM may be determined based on times of
acquiring the N frame data signals FS1, FS2, ..., FSN and
times of acquiring the M sensor sub-signals SS1, SS2, . . .,
SSM.

[0058] In FIG. 5, the first frame representing data signal
FS1 and the second frame representing data signal FS2 cor-
respond to the first sensor sub-signal SS1. That is, the first
sensor sub-signal SS1 is the matching sensor sub-signal for
the first frame and for the second frame, and the first and
second frames are matching frames of the first sensor sub-
signal SS1.

[0059] InFIG. 5, the N frame data signals FS1, FS2, .. .,
FSN and the M sensor sub-signals SS1, SS2, . .., SSM
correspond to each other in a many-to-one correspondence,
where many may mean greater than one. However, FIG. 5
shows only an example of the correspondence relation, and
the N frame data signals FS1, FS2, ..., FSN and the M sensor
sub-signals may correspond to each other in various manners,
for example, a one-to-one correspondence, a many-to-one
correspondence, or a one-to-many correspondence.

[0060] FIG. 6 is a diagram showing an example of forming
a display image 300A in the image processor 140 shown in
FIG. 1.

[0061] Referring to FIGS. 1 and 6, the display image 300A
formed by the image processor 140 may include N frame
display images 300-1, 300-2, . . ., 300-N of N frames. For
example, an n-th frame display image of an n-th frame may
include an n-th frame ultrasound image 310-7 (not shown)
and an n-th frame image indicator 320-z (not shown).
[0062] The storage unit 130 may store the N frame data
signals FS1, FS2, .. ., FSN and M sensor sub-signals SS1,
SS2, . . ., SSM. In FIG. 6, the correspondence relation
between the N frame data signals FS1, FS2, ..., FSN and the
M sensor sub-signals SS1, SS2, . .., SSM is the same as that
shown in FIG. 5. However, the application is not limited to the
correspondence shown in FIGS. 5 and 6, and other examples
may have different correspondence.

[0063] The image processor 140 may form an n-th frame
ultrasound image 310-» based on the n-th frame data signal
FSn stored in the storage unit 130. The image processor 140
may form an n-th frame image indicator 320-» based on the
matching sensor sub-signal of the n-th frame among the M
sensor sub-signals SS1, SS2, ..., SSM stored in the storage
unit 130. For example, the third frame image indicator 320-3
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may be formed based on the second sensor sub-signal SS2,
that is, the matching sensor sub-signal of the third frame.
[0064] In order for the image processor 140 to identify the
matching sensor sub-signal of the n-th frame among the M
sensor sub-signals SS1, SS2, . .., SSM, the storage unit 130
may further store relational information representing the cor-
respondence relation between the N frame data signals FS1,
FS2, ..., FSN and the M sensor sub-signals SS1, SS2, . . .,
SSM.

[0065] FIG. 7 is a diagram showing an example of the
storage unit 130 shown in FIG. 1.

[0066] Referringto FIGS.1and 7, the storage unit 130 may
store the N frame data signals FS1, FS2, ..., FSNincluded in
a data signal FS and the M sensor sub-signals SS1, SS2, . ..,
SSM included in a sensor signal SS.

[0067] Each of the M sensor sub-signals SS1, SS2, . . .,
SSM may include sensor information LI1, L12, ..., LIM and
frame information FI1, F12, .. ., FIM. The sensor information
LI1, LI2, . . ., LIM indicates at least one of the location
information and the orientation information of the probe 110.
Each piece of the frame information FI1, FI2, . . . , FIM
indicates the matching frame of a corresponding sensor sub-
signal.

[0068] When the correspondence relation between the N
frame data signals FS1, FS2, .. ., FSN and the M sensor
sub-signals SS1, SS2, ..., SSMin FIG. 7 is the same as that
of FIG. 5, the frame information FI1 included in the first
sensor sub-signal SS1 may indicate the first and second
frames.

[0069] FIG. 8 is a diagram showing another example of the
storage unit 130 shown in FIG. 1.

[0070] Referringto FIGS. 1 and 8, the storage unit 130 may
store the N frame data signals FS1, FS2, . . ., FSN, the M
sensor sub-signals SS1, SS2, . . ., SSM, and an information
table ITB indicating relational information FS-SS.

[0071] However, a method of storing the N frame data
signals FS1, FS2, .. ., FSN, the M sensor sub-signals SS1,
SS2, ..., SSM, and the relational information FS-SS in the
storage unit 130 is not limited to the examples shown in FIGS.
7 and 8.

[0072] FIG. 9 is a diagram showing an example of the
image processor 140 of FIG. 1.

[0073] Referringto FIGS. 1 and 9, the image processor 140
may include a first former 141, a second former 142, and a
third former 143. The first former 141 may form an ultrasound
image 310 based on the response signal received by probe
110. The second former 142 may form an image indicator 320
based on the sensor signal stored in the storage unit 130. The
third former 143 may form a display image including the
ultrasound image 310 and the image indicator 320 corre-
sponding to the ultrasound image 310 (see, FIG. 3).

[0074] FIG. 9 is an example of the implementation of the
image processor 140. In another example, each of the first
former 141, the second former 142, and the third former 143
is an independent processor. Alternatively, the second former
142, and the third former 143 are implemented as one pro-
Cessor.

[0075] As described above, according to the embodiments
of the present disclosure, the ultrasound diagnosis apparatus
and the operating method of the ultrasound diagnosis appa-
ratus may be provided so that the user of the ultrasound
diagnosis apparatus may intuitively recognize the state of
scanning the object.
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[0076] The ultrasound diagnosis apparatus may automati-
cally store the sensor signals including the sensor information
indicating the three-dimensional location or orientation of the
probe with respect to the object in the storage unit while the
probe is scanning the object. Therefore, the user does not need
to manipulate the ultrasound diagnosis apparatus while scan-
ning the object, in order to display the image indicator on the
ultrasound image. Thus, operating property, efficiency, and
productivity may be improved.

[0077] When the ultrasound image is output based on the
data signal stored in the storage unit, the image indicator is
output with the ultrasound image based on the sensor signal
stored in the storage unit. Therefore, the user may intuitively
recognize the scanning manner of the object through the
image indicator.

[0078] In addition, when a person who performs the scan-
ning of the object and a person who analyzes the ultrasound
image are different from each other, communication between
the scanning person and the analyzing person may be per-
formed easily and clearly.

[0079] According to the embodiments of the present dis-
closure, the ultrasound diagnosis apparatus and the operating
method of the ultrasound diagnosis apparatus may be pro-
vided so that the user of the ultrasound diagnosis apparatus
may intuitively recognize the state of scanning the object.
[0080] The embodiments of the present disclosure can be
written as computer programs and can be implemented in
general-use digital computers or computer processors that
execute the programs using a non-transitory computer read-
able recording medium. Examples of the computer readable
recording medium include magnetic storage media (e.g.,
ROM, RAM, USB, floppy disks, hard disks, etc.), optical
recording media (e.g., CD-ROMs, and DVDs), and PC inter-
faces (e.g., PCI, PCl-express, Wifi, etc.).

[0081] While the present disclosure has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present disclosure as defined by the following claims.

What is claimed is:

1. An ultrasound diagnosis apparatus comprising:

a probe configured to transmit an ultrasound signal to an
object and receive a response signal from the object;

a detector configured to detect a sensor signal including at
least one of location information representing a three-
dimensional location of the probe and orientation infor-
mation representing a directivity of the probe on the
object;

a storage unit configured to store the sensor signal associ-
ated with the response signal; and

an image processor configured to form an ultrasound
image based on the received response signal, form an
image indicator based on the sensor signal stored in the
storage unit, and form a display image including the
ultrasound image and the image indicator corresponding
to the ultrasound image.

2. The ultrasound diagnosis apparatus of claim 1, further
comprising an output unit configured to output the display
image.

3. The ultrasound diagnosis apparatus of claim 1, wherein
the location information represents three-dimensional coor-
dinate values X, y, and z, and the orientation information
represents a three-dimensional angle.
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4. The ultrasound diagnosis apparatus of claim 1, wherein
the storage unit is further configured to store a data signal
acquired based on the response signal, and the image proces-
sor is further configured to form the ultrasound image by
using the data signal stored in the storage unit and form the
image indicator by using the sensor signal stored in the stor-
age unit.
5. The ultrasound diagnosis apparatus of claim 4, wherein
the data signal comprises N frame data signals about N frames
and the sensor signal comprises M sensor sub-signals, each of
the N frame data signals corresponds to one of the M sensor
sub-signals, and N and M are positive natural numbers.
6. The ultrasound diagnosis apparatus of claim 5, wherein
the display image comprises N frame display images of the N
frames, and an n-th frame display image of an n-th frame
among the N frame display images comprises an n-th frame
ultrasound image and an n-th frame image indicator, wherein
n is a positive natural number among 1 to N.
7. The ultrasound diagnosis apparatus of claim 6, wherein
the image processor is further configured to form the n-th
frame ultrasound image based on the n-th frame data signal
stored in the storage unit, and form the n-th frame image
indicator based on a sensor sub-signal corresponding to the
n-th frame data signal among the M sensor sub-signals stored
in the storage unit.
8. The ultrasound diagnosis apparatus of claim 7, wherein
the storage unit is further configured to store relational infor-
mation indicating correspondence relations between the N
frame data signals and the M sensor sub-signals.
9. The ultrasound diagnosis apparatus of claim 8, wherein
the relational information may be frame information included
in each of the M sensor sub-signals, or the storage unit is
configured to store the N frame data signals, the M sensor
sub-signals, and an information table indicating the relational
information.
10. The ultrasound diagnosis apparatus of claim 1, wherein
the image indicator is a marker representing the location
information and the orientation information of the probe with
respect to the object by using at least one of an image and a
text.
11. The ultrasound diagnosis apparatus of claim 1, wherein
the image indicator lies over the ultrasound image.
12. A method of operating an ultrasound diagnosis appa-
ratus, the method comprising:
transmitting an ultrasound signal from a probe to an object,
and receiving a response signal from the object;

detecting a sensor signal including at least one of location
information representing a three-dimensional location
of the probe and orientation information representing a
directivity of the probe on the object;

storing the sensor signal associated with the response sig-

nal; and

forming an ultrasound image based on the received

response signal, forming an image indicator based on the
stored sensor signal, and forming a display image
including the ultrasound image and the image indicator.

13. The method of claim 12, further comprising outputting
the display image.

14. The method of claim 12, wherein the location informa-
tion represents three-dimensional coordinate values x, y, and
z, and the orientation information represents a three-dimen-
sional angle.

15. The method of claim 12, further comprising storing a
data signal acquired based on the response signal, wherein in
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the step of forming the display image, the ultrasound image is
formed by using the stored data signal and the image indicator
is formed by using the stored sensor signal.

16. The method of claim 15, wherein the data signal com-
prises N frame data signals about N frames and the sensor
signal comprises M sensor sub-signals, each of the N frame
data signals corresponds to one of the M sensor sub-signals,
and N and M are positive natural numbers.

17. The method of claim 16, wherein the display image
comprises N frame display images of the N frames, and an
n-th frame display image of an n-th frame among the N frame
display images comprises an n-th frame ultrasound image and
an n-th frame image indicator, wherein n is a positive natural
number among 1 to N.

18. The method of claim 17, wherein the step of forming
the ultrasound image further comprises forming the n-th
frame ultrasound image based on the stored n-th frame data
signal, and the step of forming of the image indicator com-
prises forming the n-th frame image indicator based on a
sensor sub-signal corresponding to the n-th frame data signal
among the stored M sensor sub-signals.

19. The method of claim 12, wherein the image indicator is
formed to lie over the ultrasound image.

20. An ultrasound diagnosis apparatus comprising:

a probe configured to transmit an ultrasound signal to an

object and receive a response signal from the object;

a detector configured to detect at least one of location
information representing a three-dimensional location
of the probe and orientation information representing a
directivity of the probe on the object; and

a storage unit configured to store the at least one of the
location information and the orientation information
associated with the received response signal.

21. A method of operating an ultrasound diagnosis appa-

ratus, the method comprising:

transmitting an ultrasound signal from a probe to an object,
and receiving a response signal from the object;

detecting at least one of location information representing
a three-dimensional location of the probe and orienta-
tion information representing a directivity of the probe
on the object; and

storing the at least one of the location information and the
orientation information associated with the response
signal.

22. A non-transitory computer readable recording medium
containing a program that, when executed, cause one or more
computer processors to implement the method of operating
the ultrasound diagnosis apparatus of claim 12.

23. An ultrasound diagnosis apparatus comprising:

a probe configured to transmit an ultrasound signal to an

object and receive a response signal from the object;

a detector configured to detect one or more successive
sensor signals, wherein the one or more sensor signals
each comprise at least one of location information rep-
resenting a three-dimensional location of the probe and
orientation information representing a directivity of the
probe on the object;

a storage unit configured to store the at least one of the
sensor signals and at least one or more data signals
respectively corresponding to the one or more sensor
signals, wherein the at least one or more data signals are
acquired based on the response signal; and

an image processor configured to form one or more display
images by using the one or more sensor signals and the
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one or more data signals stored in the storage unit,
wherein each of the one or more display images com-
prises an image indicator formed based on a correspond-
ing sensor signal among the one or more sensor signals
and an ultrasound image formed based on a correspond-
ing data signal among the one or more data signals.

24. An ultrasound diagnosis apparatus comprising:

a probe configured to transmit an ultrasound signal to an
object and receive a response signal from the object;

a detector configured to detect a sensor signal including at
least one of location information representing a three-
dimensional location of the probe and orientation infor-
mation representing a directivity of the probe on the
object;

a storage unit configured to store the sensor signal associ-
ated with the response signal;

afirst former configured to form an ultrasound image based
on the received response signal;

a second former configured to form an image indicator
based on the sensor signal stored in the storage unit; and

athird former configured to form a display image including
the ultrasound image and the image indicator corre-
sponding to the ultrasound image.

25. The ultrasound diagnosis apparatus of claim 24,

wherein the first former, the second former and the third
former are included in an image processor.

* * * #* %
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