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Embodiments of an ultrasound system for detecting a posture
of a user and providing an optimal ultrasound image for the
posture of the user are disclosed. The ultrasound system
includes a display unit including a sensing unit installed in
one side of a monitor. The sensing unit detects a position of a
user, a distance between the user and the monitor, a height of
the user with respect to the monitor and a viewing angle of the
user toward the monitor to thereby form and output sensing
signals corresponding thereto. The ultrasound system further
includes a processing unit coupled to the sensing unit. The
processing unit forms the ultrasound image by using ultra-
sound data and performs optimal image processing for the
posture of the user upon the ultrasound image based on the
sensing signals.
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ULTRASOUND SYSTEM FOR PROVIDING AN
ULTRASOUND IMAGE OPTIMIZED FOR
POSTURE OF A USER

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is based upon and claims the ben-
efit of priority from Korean Patent Application No. 10-2010-
0119282 filed on November 29, 2010, the entire disclosure of
which is incorporated herein by reference.

TECHNICAL FIELD

[0002] The present invention generally relates to ultra-
sound systems, and more particularly to an ultrasound system
for providing an ultrasound image optimized according to the
posture of a user.

BACKGROUND

[0003] An ultrasound system with non-invasive and non-
destructive nature has been extensively used in the medical
field to obtain information on an inside of a target object. Such
an ultrasound system provides a doctor in real time with a
highresolution image of the inside of the target object without
the need to perform any surgical operation, which can be used
to play an important role in the medical field.

[0004] The ultrasound system transmits ultrasound signals
to the target object, receives the ultrasound signals (i.e., ultra-
sound echo signals) reflected from the target object, and per-
forms signal processing upon the received ultrasound echo
signals to thereby acquire ultrasound data. The ultrasound
system performs scan conversion or rendering processing
upon the acquired ultrasound data to form an ultrasound
image.

[0005] When using the ultrasound system, a user adjusts
manually a position and/or an angle of a monitor in a three-
dimensional direction (e.g., up/down and/or right/left)
according to a position (i.e., posture) of the user. Such an
ultrasound system is not user-friendly since the user adjusts
manually the position and/or the angle of the monitor while
acquiring the ultrasound images of the target object. Further,
since the ultrasound system provides a fixed ultrasound image
regardless of the posture of the user, the user must change
his/her posture to see the ultrasound image displayed on the
monitor.

SUMMARY

[0006] The present invention provides some embodiments
of'an ultrasound system for detecting the posture of a user and
providing an optimal ultrasound image for the posture of the
user.

[0007] According to one embodiment of the present disclo-
sure, an ultrasound system comprises: an ultrasound data
acquisition unit configured to transmit ultrasound signals to a
target object and receive ultrasound echo signals reflected
from the target object to thereby acquire ultrasound data; a
display unit including a monitor configured to display an
ultrasound image; a sensing unit installed in one side of the
monitor and configured to detect a position of a user, a dis-
tance between the user and the monitor, a height of the user
with respect to the monitor and a viewing angle of the user
toward the monitor to thereby form and output sensing signals
corresponding thereto; a storage unit configured to store opti-
mal posture information for providing an optimal ultrasound
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image for the posture of the user; and a processing unit
coupled to the ultrasound data acquisition unit, the sensing
unit and the storage unit, the processing unit being configured
to form the ultrasound image by using the ultrasound data and
perform an optimal image processing for the posture of the
user upon the ultrasound image based on the sensing signals
and the optimal posture information.

[0008] According to another embodiment of the present
disclosure, an ultrasound system comprises: an ultrasound
data acquisition unit configured to transmit ultrasound signals
to a target object and receive ultrasound echo signals reflected
from the target object to thereby acquire ultrasound data; a
display unit including a monitor configured to display an
ultrasound image and a driving section configured to move
the monitor in a three-dimensional direction; a sensing unit
installed in one side of the monitor and configured to detect an
attitude of the monitor, a position of a user, a distance between
the user and the monitor, a height of the user with respect to
the monitor and a viewing angle of the user toward the moni-
tor to thereby form and output sensing signals corresponding
thereto; a storage unit configured to store optimal posture
information for providing an optimal ultrasound image for
the posture of the user; and a processing unit coupled to the
ultrasound data acquisition unit, the display unit, the sensing
unit and the storage unit, the processing unit being configured
to form the ultrasound image by using the ultrasound data and
perform moving of the monitor by driving the driving section,
or both moving of the monitor by the driving section and
optimal image processing upon the ultrasound image, based
on the sensing signals and the optimal posture information.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] FIG. 1 is a block diagram showing an ultrasound
system according to a first embodiment.

[0010] FIG. 2 is a block diagram showing an ultrasound
data acquisition unit according to the first embodiment.
[0011] FIG. 3 is a schematic diagram showing an example
of a sensing unit according to the first embodiment.

[0012] FIG. 4 is a schematic diagram showing another
example of a sensing unit according to the first embodiment.
[0013] FIG. 5is a flow chart showing a process of forming
an optimal ultrasound image for posture of a user in accor-
dance with the first embodiment.

[0014] FIG. 6 is a block diagram showing an ultrasound
system according to a second embodiment.

[0015] FIG. 7 is a schematic diagram showing an example
of a display unit according to the second embodiment.
[0016] FIG. 81is a schematic diagram showing an example
of a sensing unit according to the second embodiment.
[0017] FIG. 9 is a schematic diagram showing another
example of a sensing unit according to the second embodi-
ment.

[0018] FIG.10is aflow chart showing a process of forming
an optimal ultrasound image for posture of a user in accor-
dance with the second embodiment.

DETAILED DESCRIPTION

[0019] A first embodiment of the present disclosure will
now be described in detail with reference to the drawings.

First Embodiment

[0020] FIG. 1 is a block diagram showing an ultrasound
system according to a first embodiment of the present disclo-
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sure. Referring to FIG. 1, an ultrasound system 100 may
include an ultrasound data acquisition unit 110, a display unit
120, a sensing unit 130, a storage unit 140 and a processing
unit 150.

[0021] The ultrasound data acquisition unit 110 may trans-
mit ultrasound signals to a target object and receive the ultra-
sound signals (i.e., ultrasound echo signals) reflected from the
target object to thereby acquire ultrasound data.

[0022] FIG. 2 is a block diagram showing the ultrasound
data acquisition unit according to the first embodiment.
Referring to FIG. 2, the ultrasound data acquisition unit 110
may include an ultrasound probe 210, a transmit signal gen-
erating section 220, a beam forming section 230 and an ultra-
sound data forming section 240.

[0023] Theultrasound probe 210 may include a plurality of
transducer elements (not shown) configured to perform recip-
rocal conversion between electric signals and ultrasound sig-
nals. The ultrasound probe 210 may transmit the ultrasound
signals to the target object along each of a plurality of scan
lines (not shown) and receive the ultrasound echo signals
reflected from the target object, thereby forming receive sig-
nals. The receive signal is an analog signal. The ultrasound
probe 210 may be at least one of a convex probe, a linear
probe and the like.

[0024] The transmit signal generating section 220 may be
configured to control transmission of the ultrasound signals.
The transmit signal generating section 220 may generate the
transmit signals for acquiring an ultrasound image in consid-
eration of the transducer elements and focal points. The ultra-
sound image may include a brightness mode (B-mode)
image, a spectral Doppler image, a color Doppler image, a
three-dimensional ultrasound image, an elasticity image and
the like. The ultrasound probe 210 may convert the transmit
signals provided from the transmit signal generating section
220 into the ultrasound signals and transmit the ultrasound
signals to the target object. Further, the ultrasound probe 210
may receive the ultrasound echo signals reflected from the
target object to thereby form the receive signals.

[0025] The beam forming section 230 may form digital
signals by performing analog-to-digital conversion on the
receive signals outputted from the ultrasound probe 210. The
beam forming section 230 may further form receive-focused
beams by receive-focusing the digital signals in consideration
of the transducer elements and the focal points.

[0026] The ultrasound data forming section 240 may form
the ultrasound data corresponding to the ultrasound image by
using the receive-focused beams provided from the beam
forming section 230. The ultrasound data may include radio
frequency (RF) data or in-phase/quadrature (IQ) data,
although the ultrasound data may not be limited thereto.
Further, the ultrasound data forming section 240 may also
perform a variety of signal processing (e.g., gain adjustment,
etc.), which is necessary to form the ultrasound data, upon the
receive-focused beams.

[0027] Referring back to FIG. 1, the display unit 120 may
display the ultrasound image. In the present embodiment, the
display unit 120 may include a monitor 121 (shown in FIGS.
3 and 4), the position and angle of which can be adjusted
manually up and down and/or right and left, or a monitor fixed
to the ultrasound system 100.

[0028] Thesensing unit 130 may be installed on one side of
the monitor 121. The sensing unit 130 may be configured to
detect a position of the user, a distance between the user and
the monitor 121, a height of the user with respect to the
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monitor 121 and a viewing angle of the user toward the
monitor 121 to thereby form and output the sensing signals
corresponding thereto.

[0029] Inoneexample, as shownin FIG. 3, the sensing unit
130, which is installed on one side (e.g., frame) of the monitor
121, may include first sensors FS, to FS, configured to detect
the position of the user, the distance between the user and the
monitor 121, the height of the user with respect to the monitor
121 and the viewing angle of the user toward the monitor 121
to thereby form and output the sensing signals corresponding
thereto. Any device may be employed as the first sensors FS,
to FS, as long as the device can detect the position of the user,
the distance between the user and the monitor 121, the height
of the user with respect to the monitor 121 and the viewing
angle of the user toward the monitor 121, and form and output
the sensing signals corresponding thereto. For example, the
first sensors FS, to FS, may include at least one of a camera,
a webcam and the like. The first sensors FS, to FS, may be
provided inside or outside the monitor 121.

[0030] While the sensing unit 130 may include four first
sensors FS, to FS, in the above-described example, one of
ordinary skill in the art may fully understand that the number
as well as the position of the first sensors can be varied as
necessary, and not be limited to those described in the
example.

[0031] Inanother example, as shown in FIG. 4, the sensing
unit 130, which is installed on one side (i.e., frame) of the
monitor 121, may include first sensors (FS, to FS,) config-
ured to detect the position of the user, the height of the user
with respect to the monitor 121 and the viewing angle of the
user toward the monitor 121 to thereby form and output first
sensing signals corresponding thereto. The sensing unit 130
may further include second sensors SS, and SS, configured to
detect the distance between the user and the monitor 121 to
form and output second sensing signals corresponding
thereto. Any device may be employed as the second sensors
SS, and SS, as long as the device can detect the distance
between the user and the monitor 121, and form and output
the sensing signals corresponding thereto. For example, the
second sensors SS, and SS, may include a distance detecting
sensor. The second sensors SS, and SS, may be provided
inside or outside the monitor 121.

[0032] While the sensing unit 130 may include two second
sensors SS, and SS, in the above-described example, one of
ordinary skill in the art will fully understand that the number
as well as the position of the second sensor can be varied as
necessary, and not be limited to those described in this
example.

[0033] The storage unit 140 may store optimal posture
information necessary for providing optimal ultrasound
image according to the posture of the user. In the present
embodiment, the optimal posture information may include
information on the optimal distance between the user and the
monitor 121, the optimal height of the user with respect to the
monitor 121 and the optimal viewing angle of the user toward
the monitor 121.

[0034] The processing unit 150 may be coupled to the ultra-
sound data acquisition unit 110, the sensing unit 130 and the
storage unit 140. The processing unit 150 may include at least
one of a central processing unit (CPU), a microprocessor, a
graphic processing unit (GPU) and the like.

[0035] FIG. 5 is a flow chart showing a process of forming
the optimal ultrasound image for the posture of the user in
accordance with the first embodiment. Referring to FIG. 5,
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the processing unit 150 may produce the ultrasound image by
using the ultrasound data provided from the ultrasound data
acquisition unit 110 at S502. The ultrasound image may be
produced through scan conversion or rendering processing.
The produced ultrasound image may be displayed on the
monitor 121 of the display unit 120.

[0036] The processing unit 150 may be configured to form
posture information, which indicates the posture of the user
with respect to the monitor 121, based on the sensing signals
provided from the sensing unit 130 at S504. In the present
embodiment, the posture information may include the dis-
tance between the user and the monitor 121, the height of the
user with respect to the monitor 121 and the viewing angle of
the user toward the monitor 121. However, the posture infor-
mation may not be limited thereto.

[0037] In one example, if the sensing signals are provided
from the first sensors FS, to FS,, then the processing unit 150
may be configured to detect the user’s face (more preferably,
the user’s eyes) by using the provided sensing signals. The
user’s face can be detected through vision recognition (i.e.,
image recognition) and the like. By using the detected user’s
face as a reference point, the processing unit 150 may calcu-
late the distance between the monitor 121 and the user, the
height of the user with respect to the monitor 121 (i.e., height
of the user’s eyes with respect to the monitor 121) and the
viewing angle of the user toward the monitor 121. Calculation
ofthe distance, height and viewing angle can be performed by
using a variety of well-known methods so that the detailed
description thereof will be omitted in the present embodi-
ment. In this way, the processing unit 150 may form the
posture information including the calculated distance, height
and viewing angle.

[0038] In another example, if the first sensing signals are
provided from the first sensors FS, to FS ,, then the processing
unit 150 may be configured to detect the user’s face (more
preferably, the user’s eyes) by using the provided first sensing
signals. The processing unit 150 may calculate the height of
the user with respect to the monitor 121 (i.e., height of the
user’s eyes with respect to the monitor 121) and the viewing
angle of the user toward the monitor 121 by utilizing the
detected user’s face as a reference point. Further, the process-
ing unit 150 may be provided with the second sensing signals
from the second sensors SS, and SS, and calculate the dis-
tance between the monitor 121 and the user by using the
provided second sensing signals. In this way, the processing
unit 150 may form the posture information including the
calculated distance, height and viewing angle.

[0039] The processing unit 150 may be configured to
extract the optimal posture information from the storage unit
140 at S506 and compare the extracted optimal posture infor-
mation with the posture information to thereby acquire pos-
ture difference information at S508. The posture difference
information may include respective differential values of the
distance, height and viewing angle.

[0040] The processing unit 150 may be configured to per-
form image processing upon the ultrasound image based on
the posture difference information and the posture informa-
tion to obtain the optimal ultrasound image for the position of
the user at S510. The ultrasound image with the optimal
image processing performed may be displayed on the monitor
121 of the display unit 120.

[0041] In one example, if the ultrasound image is a two-
dimensional or three-dimensional ultrasound image and the
posture difference information includes the differential value
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of the distance, then the processing unit 150 may magnify or
downscale the ultrasound image in proportion to the distance
differential value included in the posture difference informa-
tion. In another example, if the ultrasound image is a two-
dimensional or three-dimensional ultrasound image and the
posture difference information includes the differential value
of the viewing angle, then the processing unit 150 may ver-
tically or horizontally magnify/downscale the ultrasound
image, or tilt or extend the ultrasound image toward the user,
in proportion to the viewing angle differential value included
in the posture difference information. In another example, if
the ultrasound image is a three-dimensional ultrasound image
and the posture difference information includes the differen-
tial value of the viewing angle, then the processing unit 150
may rotate the three-dimensional ultrasound image based on
the viewing angle differential value included in the posture
difference information.

Second Embodiment

[0042] FIG. 6is ablock diagram showing a configuration of
an ultrasound system in accordance with a second embodi-
ment. Referring to FIG. 6, an ultrasound system 600 may
include an ultrasound data acquisition unit 610, a display unit
620, a sensing unit 630, a storage unit 640 and a processing
unit 650.

[0043] The ultrasound data acquisition unit 610 may be
configured to transmit ultrasound signals to a target object
and receive the ultrasound echo signals reflected from the
target object to thereby acquire ultrasound data correspond-
ing to an ultrasound image. The ultrasound data acquisition
unit 610 in the present embodiment may be identically con-
figured with the ultrasound data acquisition unit 110 in the
first embodiment and thus will not be described in detail in
this embodiment.

[0044] The display unit 620 may display the ultrasound
image. In the present embodiment, the display unit 620 may
include a monitor 710 configured to display the ultrasound
image, a driving section 720 configured to move the monitor
710 in a three-dimensional direction (e.g., back/forth or right/
left) and a supporting section 730 configured to support the
driving section 720, as shown in FIG. 7. The driving section
720 may be embodied with the well-known devices so that the
detailed description thereof will be omitted in the present
embodiment.

[0045] The sensing unit 630 may be installed on one side of
the monitor 710. The sensing unit 630 may be configured to
detect a position of the user, a distance between the user and
the monitor 710, a height of the user with respect to the
monitor 710, a viewing angle of the user toward the monitor
710 and a three-dimensional position of the monitor 710 to
thereby form and output sensing signals corresponding
thereto.

[0046] Inoneexample, as showninFIG. 8, the sensing unit
630, which is installed on one side (e.g., frame) of the monitor
710, may include first sensors FS, to FS, configured to detect
the position of the user, the distance between the user and the
monitor 710, the height of the user with respect to the monitor
710 and the viewing angle of the user toward the monitor 710
to thereby form and output first sensing signals corresponding
thereto. The sensing unit 130 may further include second
sensors TS, to TS, configured to detect a current posture (i.e.,
position) of the monitor 710 against the predetermined refer-
ence position of the monitor to thereby form and output
second sensing signals corresponding thereto.
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[0047] Inthe embodiment, any device may be employed as
the first sensors FS, to FS, as long as the device can detect the
position of the user, the distance between the user and the
monitor 710, the height of the user with respect to the monitor
and the viewing angle of the user toward the monitor 710, and
form and output the sensing signals corresponding thereto.
For example, the first sensors FS, to FS, may include at least
one of a camera, a webcam and the like. The first sensors FS,
to FS, may be provided inside or outside the monitor 710.
Further, any device may be employed as the second sensors
TS, to TS, as long as the device can detect the current attitude
(i.e., position) of the monitor 710 against the predetermined
reference position of the monitor, and form and output the
sensing signals corresponding thereto. For example, the sec-
ond sensors TS, to TS, include at least one of a gyro sensor, a
tilt sensor and the like. The second sensors TS, to T'S,, may be
provided inside or outside the monitor 710.

[0048] While the sensing unit 630 may include four first
sensors FS, to FS, and four second sensors TS, to TS, in the
above-described example, one of ordinary skill in the art will
fully understand that the numbers as well as the positions of
the first and second sensors can be varied as necessary, and
not be limited to those described in this example.

[0049] Inanother example, as shown in FIG. 9, the sensing
unit 630, which is installed on one side (e.g., frame) of the
monitor 710, may include first sensors FS, to FS, configured
to detect the position of the user, the height of the user with
respect to the monitor 710 and the viewing angle of the user
toward the monitor 710 to thereby form and output first sens-
ing signals corresponding thereto. The sensing unit 630 may
further include second sensors TS to TS, configured to detect
the current attitude (i.e., position) of the monitor 710 against
the predetermined reference position of the monitor to
thereby form and output second signals corresponding
thereto. The sensing unit 630 may further include third sen-
sors SS, to SS, configured to detect the distance between the
user and the monitor 710 to thereby form and output third
sensing signals corresponding thereto. Any device may be
employed as the third sensors SS, to SS, as long as the device
can detect the distance between the user and the monitor 710,
and form and output the sensing signals corresponding
thereto. For example, the third sensors SS, to SS, may include
a distance detecting sensor. The third sensors SS; to SS, may
be provided inside or outside the monitor 710.

[0050] While the sensing unit 630 may include four first
sensors FS, to FS,, four second sensors TS, to TS, and four
third sensors SS, to SS, in the above-described example, one
of ordinary skill in the art will fully understand that the
numbers as well as the positions of the first to third sensors
can be varied as necessary, and not be limited to those
described in this example.

[0051] The storage unit 640 may store optimal posture
information for providing optimal ultrasound image for the
posture of the user. In the present embodiment, the optimal
posture information may include information on the optimal
distance between the user and the monitor 710, the optimal
height of the user with respect to the monitor 710 and the
optimal viewing angle of the user toward the monitor 710.
[0052] Theprocessing unit 650 may be coupled to the ultra-
sound data acquisition unit 610, the display unit 620, the
sensing unit 630 and the storage unit 640. The processing unit
650 may include at least one of a central processing unit
(CPU), a microprocessor unit, a graphic processing unit
(GPU) and the like.
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[0053] FIG.10is aflow chart showing a process of forming
the optimal ultrasound image for the user’s posture in accor-
dance with the second embodiment. Referring to FIG. 10, the
processing unit 650 may produce the ultrasound image by
using the ultrasound data provided from the ultrasound data
acquisition unit 610 at S1002. The ultrasound image may be
displayed on the monitor 710 of the display unit 620. The
ultrasound image may be produced through scan conversion
or rendering processing.

[0054] The processing unit 650 may form posture informa-
tion based on the sensing signals provided from the sensing
unit 630 at S1004. In the present embodiment, the posture
information may include first posture information indicating
the posture of the user with respect to the monitor 710 and
second posture information indicating the position (i.e., atti-
tude) of the monitor 710. The first posture information may
include the distance between the user and the monitor 710, the
height of the user with respect to the monitor 710 and the
viewing angle of the user toward the monitor 710. However,
the posture information may not be limited thereto.

[0055] In one example, the processing unit 650 may be
provided with the first sensing signals from the first sensors
FS, to FS, and detect the user’s face (more preferably, the
user’s eyes) by using the provided first sensing signals. The
user’s face may be detected through vision recognition (i.e.,
image recognition) and the like. By using the detected user’s
face as a reference point, the processing unit 650 may calcu-
late the distance between the monitor 710 and the user, the
height of the user with respect to the monitor 710 (i.e., height
of the user’s eyes with respect to the monitor 710) and the
viewing angle of the user toward the monitor 710. The dis-
tance, height and viewing angle can be calculated by using a
variety of well-known methods so that the detailed descrip-
tion thereof will be omitted in the present embodiment. In this
way, the processing unit 650 may form the first posture infor-
mation including the calculated distance, height and viewing
angle. Further, the processing unit 650, provided with the
second sensing signals from the second sensors TS, to TS,,
may form the second posture information indicating the cur-
rent attitude (e.g., tilt, rotation, etc.) of the monitor 710 by
using the second sensing signals.

[0056] In another example, provided with the first sensing
signals from the first sensors FS, to FS,, the processing unit
650 may be configured to detect the user’s face (more pref-
erably, the user’s eyes) by using the first sensing signals. The
processing unit 650 may be configured to calculate the height
of the user with respect to the monitor 710 (i.e., height of the
user’s eyes with respect to the monitor 710) and the viewing
angle of the user toward the monitor 710 by utilizing the
detected user’s face as a reference point. Further, the process-
ing unit 650, provided with the third sensing signals from the
third sensors SS; to SS,, may be configured to calculate the
distance between the monitor 710 by using the third sensing
signals. In this way, the processing unit 650 may be config-
ured to form the first posture information including the cal-
culated distance, height and viewing angle. Furthermore, the
processing unit 650, provided with the second sensing signals
from the second sensors TS; to TS,, may form the second
posture information indicating the current attitude (e.g., tilt,
rotation, etc.) of the monitor 710 by using the second sensing
signals.

[0057] The processing unit 650 may be configured to
extract the optimal posture information from the storage unit
640 at S1006 and compare the extracted optimal posture
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information with the posture information to thereby acquire
posture difference information at S1008. The posture differ-
ence information may include respective differential values
of the distance, height and viewing angle. However, the pos-
ture information may not be limited thereto.

[0058] The processing unit 650 may be configured to com-
pute a moving range of the monitor 710 based on the posture
difference information at S1010. In this embodiment, the
moving range is the range within which the monitor 710 may
be moved to face the user’s full face. The moving range may
be computed by using various well-known methods. Thus, it
will not be described in detail in the present embodiment.
[0059] Based on the posture information (i.e., the second
posture information), the processing unit 650 may compute a
movable range, which is the maximum range within which
the monitor 710 can be moved in a three-dimensional direc-
tion (e.g., back/forth, right/left or the like) to face the user’s
full face at S1012.

[0060] The processing unit 650 may be configured to com-
pare the computed moving range with the computed movable
range at S1014. If it is determined that the moving range
exceeds the movable range, then the processing unit 650 may
move the monitor 710 as widely as the movable range by
driving the driving section 720 at S1016. The processing unit
650 may perform image processing upon the ultrasound
image to obtain the optimal image for the posture of the user
at S1018. For example, the processing unit 650 may be con-
figured to calculate the differential value between the moving
range and the movable range and perform a process, which is
similar to the step S510 in the first embodiment, in proportion
to the calculated differential value.

[0061] Further, if it is determined that the moving range
falls within the movable range, then the processing unit 650
may move the monitor 710 as widely as the moving range by
driving the driving section 720 at S1020.

[0062] While the invention has been shown and described
with reference to exemplary embodiments thereof, it will be
understood by those skilled in the art that various changes in
form and details may be made therein without departing from
the spirit and scope of the invention as defined by the
appended claims.

What is claimed is:

1. An ultrasound system, comprising:

an ultrasound data acquisition unit configured to transmit
ultrasound signals to a target object and receive ultra-
sound echo signals reflected from the target object to
thereby acquire ultrasound data;

a display unit including a monitor and being configured to
display an ultrasound image;

a sensing unit installed on one side of the monitor and being
configured to detect a position of a user, a distance
between the user and the monitor, a height of the user
with respect to the monitor and a viewing angle of the
user toward the monitor to thereby form and output
sensing signals corresponding thereto;

a storage unit configured to store optimal posture informa-
tion necessary for providing an optimal ultrasound
image according to a posture of the user; and

aprocessing unit coupled to the ultrasound data acquisition
unit, the sensing unit and the storage unit, the processing
unit being configured to form the ultrasound image by
using the ultrasound data and perform an optimal image
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processing for the posture of the user upon the ultra-
sound image based on the sensing signals and the opti-
mal posture information.

2. The ultrasound system of claim 1, wherein the sensing
unit includes:

first sensors configured to detect the position of the user,
the height of the user with respect to the monitor and the
viewing angle of the user toward the monitor to thereby
form and output first sensing signals corresponding
thereto; and

second sensors configured to detect the distance between
the user and the monitor to thereby form and output
second sensing signals corresponding thereto.

3. The ultrasound system of claim 1, wherein the process-

ing unit is configured to:

form posture information indicative of the position of the
user with respect to the monitor based on the sensing
signals,

compare the optimal posture information with the posture
information to form posture difference information, and

perform the optimal image processing upon the ultrasound
image based on the posture difference information and
the posture information.

4. The ultrasound system of claim 3, wherein the posture
information includes the distance between the monitor and
the user, the height of the user with respect to the monitor and
the viewing angle of the user toward the monitor.

5. The ultrasound system of claim 3, wherein the process-
ing unit is configured to:

detect the user’s face based on the sensing signals, and

calculate the distance between the monitor and the user, the
height of the user with respect to the monitor and the
viewing angle of the user toward the monitor by using
the detected user’s face as a reference point.

6. An ultrasound system, comprising:

an ultrasound data acquisition unit configured to transmit
ultrasound signals to a target object and receive ultra-
sound echo signals reflected from the target object to
thereby acquire ultrasound data;

a display unit including a monitor and being configured to
display an ultrasound image and a driving section con-
figured to move the monitor in a three-dimensional
direction;

a sensing unit installed on one side of the monitor and being
configured to detect an attitude of the monitor, a position
of a user, a distance between the user and the monitor, a
height of the user with respect to the monitor and a
viewing angle of the user toward the monitor to thereby
form and output sensing signals corresponding thereto;

a storage unit configured to store optimal posture informa-
tion necessary for providing an optimal ultrasound
image according to a posture of the user; and

a processing unit coupled to the ultrasound data acquisition
unit, the display unit, the sensing unit and the storage
unit, the processing unit being configured to form the
ultrasound image by using the ultrasound data and per-
form moving of the monitor by driving the driving sec-
tion, or both moving of the monitor by the driving sec-
tion and optimal image processing upon the ultrasound
image, based on the sensing signals and the optimal
posture information.

7. The ultrasound system of claim 6, wherein the sensing

unit includes:
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first sensors configured to detect the position of the user,
the distance between the user and the monitor, the height
of the user with respect to the monitor and the viewing
angle of the user toward the monitor to thereby form and
output first sensing signals corresponding thereto; and

second sensors configured to detect the attitude of the
monitor to thereby form and output second sensing sig-
nals corresponding thereto.

8. The ultrasound system of claim 6, wherein the sensing

unit includes:

first sensors configured to detect the position of the user,
the height of the user with respect to the monitor and the
viewing angle of the user toward the monitor to thereby
form and output first sensing signals corresponding
thereto;

second sensors configured to detect the attitude of the
monitor to thereby form and output second sensing sig-
nals corresponding thereto; and

third sensors configured to detect the distance between the
user and the monitor to thereby form and output third
sensing signals corresponding thereto.

9. The ultrasound system of claim 6, wherein the process-

ing unit is configured to:

detect the user’s face based on the sensing signals,

calculate the distance between the monitor and the user, the
height of the user with respect to the monitor and the
viewing angle of the user toward the monitor by using
the detected user’s face as a reference point to thereby
form first posture information indicating the posture of
the user with respect to the monitor,

form second posture information indicating the attitude of
the monitor based on the sensing signals,
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form posture difference information by comparing the
optimal posture information with the first posture infor-
mation,
compute a moving range, which is a range within which the
monitor is moved to face the user’s full face, based on the
posture difference information,
compute a movable range, which is a maximum range
within which the monitor can be moved in a three-
dimensional direction to face the user’s full face, based
on the second posture information, and
perform moving of the monitor by driving the driving
section, or both moving of the monitor by the driving
section and optimal image processing upon the ultra-
sound image, based on the posture difference informa-
tion, the moving range and the movable range.
10. The ultrasound system of claim 9, wherein the process-
ing unit is configured to:
compare the moving range with the movable range and, if
it is determined that the moving range exceeds the mov-
able range, move the monitor as widely as the movable
range by driving the driving section,
calculate a differential value between the moving range
and the movable range, and
perform the optimal image processing upon the ultrasound
image in proportion to the calculated differential value.
11. The ultrasound system of claim 9, wherein the process-
ing unit is configured to compare the moving range with the
movable range and, if it is determined that the moving range
falls within the movable range, move the monitor as widely as
the moving range by driving the driving section.
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