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ULTRASOUND DIAGNOSTIC SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Korean Patent
Application No. 10-2009-0122852, filed Dec. 11, 2009, the
entire contents of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound diag-
nostic system and, more particularly, to an ultrasound diag-
nostic system that allows an examiner and an examinee to
view a diagnosis result on different screens through a single
display unit by adjusting viewing angles depending on posi-
tions of the examiner and the examinee.

[0004] 2. Description of the Related Art

[0005] Generally, an ultrasound diagnostic system refers to
a non-invasive apparatus that irradiates an ultrasound signal
from a surface of a patient body towards a target internal
organ beneath the body surface and obtains an image of a
monolayer or blood flow in soft tissue from information in the
reflected ultrasound signal (ultrasound echo-signal). The
ultrasound diagnostic system has been widely used for diag-
nosis of the heart, the abdomen, the urinary organs, and in
obstetrics and gynecology due to various merits such as small
size, low price, real-time image display, and high stability
through elimination of radiation exposure, as compared with
other image diagnostic systems, such as X-ray diagnostic
systems, computerized tomography scanners (CT scanners),
magnetic resonance imagers (MRIs), nuclear medicine diag-
nostic apparatuses, and the like.

[0006] The ultrasound diagnostic system transmits an
ultrasound signal to a diagnosis target, receives the ultrasound
echo-signal reflected therefrom, and displays an ultrasound
image, particularly, a two-dimensional grey-scale ultrasound
image, on a monitor, which corresponds to a display mode,
for example, B-mode, M-mode, Doppler mode, etc., based on
the received echo-signal. It should be noted that the above
description is provided for understanding the background of
the invention and is not a description of a conventional tech-
nique.

[0007] In diagnosis with the ultrasound diagnostic system,
two monitors are used to provide a diagnosis result to both an
examiner and an examinee such that the monitors for the
examiner and the examinee display the same image or such
that the monitor for the examiner displays all necessary infor-
mation for diagnosis and the monitor for to the examinee
displays only an image of the diagnosis result.

[0008] As such, separate monitors are needed to provide the
diagnosis result to both the examiner and the examinee.

SUMMARY OF THE INVENTION

[0009] The present invention is conceived to solve the prob-
lem of the related art as described above, and an aspect of the
invention is to provide an ultrasound diagnostic system that
allows an examiner and an examinee to view a diagnosis
result on different screens through a single display unit by
adjusting viewing angles depending on positions of the exam-
iner and the examinee.

[0010] In accordance with one aspect of the invention, an
ultrasound diagnostic system includes: an ultrasound diag-
nostic unit configured to transmit an ultrasound signal to an
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examinee and to receive the ultrasound signal reflected from
the examinee to generate an ultrasound image of the exam-
inee; a display unit comprising a plurality of barrier layers; a
viewing angle selection unit configured to select viewing
angles depending on positions of an examiner and the exam-
inee; a switching unit configured to selectively activate the
plurality of barrier layers in response to a selection of the
selection unit; an image processor configured to mix and
output a plurality of images to the display unit depending on
the viewing angles selected by the viewing angle selection
unit to independently provide diagnosis information and the
ultrasound images generated by the ultrasound diagnostic
unit to the examiner and the examinee; and a controller con-
figured to control the ultrasound diagnostic unit and the
image processor in response to a selection of the examiner.

[0011] The barrier layers may be barrier layers of a parallax
barrier type.
[0012] Thebarrier layers may include at least a longitudinal

lattice-shaped barrier layer, a transverse lattice-shaped bar-
rier layer, and a diagonal lattice-shaped barrier layer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] The above and other aspects, features and advan-
tages of the invention will become apparent from the follow-
ing description of embodiments given in conjunction with the
accompanying drawings, in which:

[0014] FIG. 11isa block diagram of an ultrasound diagnos-
tic system according to one embodiment of the present inven-
tion;

[0015] FIG. 2 illustrates barrier layers of the ultrasound
diagnostic system according to the embodiment of the present
invention;

[0016] FIG. 3illustrates two screens viewed at right and left
sides in the ultrasound diagnostic system according to the
embodiment of the present invention;

[0017] FIG. 4 illustrates two screens viewed at upper and
lower sides in the ultrasound diagnostic system according to
the embodiment of the present invention; and

[0018] FIGS. 5 and 6 illustrate two screens diagonally
viewed in the ultrasound diagnostic system according to the
embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENT

[0019] Exemplary embodiments of the invention will now
be described in detail with reference to the accompanying
drawings. It should be noted that the drawings are not to
precise scale and may be exaggerated in thickness of lines or
size of components for descriptive convenience and clarity
only. Furthermore, terms used herein are defined by taking
functions of the invention into account and can be changed
according to the custom or intention of users or operators.
Therefore, definition of the terms should be made according
to overall disclosures set forth herein.

[0020] FIG. 1isa block diagram of an ultrasound diagnos-
tic system according to one embodiment, FIG. 2 illustrates
barrier layers of the ultrasound diagnostic system according
to the embodiment, FIG. 3 illustrates two screens viewed at
right and left sides in the ultrasound diagnostic system
according to the embodiment, FIG. 4 illustrates two screens
viewed at upper and lower sides in the ultrasound diagnostic
system according to the embodiment, and FIGS. 5 and 6
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illustrate two screens diagonally viewed in the ultrasound
diagnostic system according to the embodiment.

[0021] Referring to FIG. 1, an ultrasound diagnostic system
100 of this embodiment includes an ultrasound diagnostic
unit 10, a display unit 40, a viewing angle selection unit 60, a
switching unit 70, an image processor 30, and a controller 20.
[0022] Theultrasound diagnostic unit 10 transmits an ultra-
sound signal to an examinee and receives the ultrasound
signal reflected from the examinee to generate an ultrasound
image of the examinee.

[0023] As shown in FIG. 2, the display unit 40 includes a
plurality of barrier layers of a parallax barrier type formed by
overlapping a longitudinal lattice-shaped barrier layer 51, a
transverse lattice-shaped barrier layer 52 and diagonal lattice-
shaped barrier layers 53, 54 on top of one another.

[0024] The viewing angle selection unit 60 selects viewing
angles depending on positions of an examiner and the exam-
inee. In other words, the viewing angle selection unit 60
selects viewing angles at which the examiner and the exam-
inee view the single display unit 40.

[0025] The switching unit 70 selectively activates the plu-
rality of barrier layers in response to a selection of the selec-
tion unit 60. For example, when an examiner is located at a
right or left side of an examinee lying on a table in the
diagnostic system, the switching unit 70 activates the diago-
nal lattice-shaped barrier layer 54 as well as the longitudinal
lattice-shaped barrier layer 51.

[0026] Theimage processor 30 mixes and outputs a plural-
ity of images to the display unit 40 depending on the viewing
angles selected by the viewing angle selection unit 60 to
independently provide diagnosis information and the ultra-
sound images generated by the ultrasound diagnostic unit 10
to the examiner and the examinee.

[0027] Thecontroller 20 controls the ultrasound diagnostic
unit 10 and the image processor 30 in response to a selection
of the examiner.

[0028] As such, when an examiner wishes to provide the
diagnostic status to an examinee during diagnosis with the
ultrasound diagnostic unit, viewing angles of the examiner
and the examinee are selected through the viewing angle
selection unit 60, and the image processor 30 mixes and
outputs images for the examiner and the examinee to the
display unit 40 such that the images are independently pro-
vided to the examiner and the examinee through the barrier
layers 50.

[0029] In FIG. 3, when an examiner and an examinee are
located at left and right sides in the diagnostic system, the
longitudinal lattice-shaped barrier layer 51 is activated
through the viewing angle selection unit 60 to allow the
display unit 40 to display a screen, which is viewed from the
left side by the examiner as Screen A providing information
for both diagnosis and a diagnosis result and is viewed from
the right side by the examinee as Screen B providing only the
diagnosis result, so that the examiner and the examinee can
see the independent screens through the single display unit
40.

[0030] In FIG. 4, when an examiner and an examinee are
located at upper and lower sides in the diagnostic system, the
transverse lattice-shaped barrier layer 52 is activated through
the viewing angle selection unit 60 to allow the display unit 40
to display a screen, whichis viewed from the upper side by the
examiner as Screen A providing information for both diag-
nosis and a diagnosis result and is viewed from the lower side
by the examinee as Screen B providing only the diagnosis
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result, so that the examiner and the examinee can see the
independent screens through the single display unit 40.
[0031] Further, in FIGS. 5 and 6, when an examiner and an
examinee are diagonally located in the diagnostic system, the
diagonal lattice-shaped barrier layers 53, 54 are activated
through the viewing angle selection unit 60 to allow the
display unit 40 to display a screen, which is viewed from a
lateral upper side by the examiner as Screen A providing
information for both diagnosis and a diagnosis result and is
viewed from a lateral lower side by the examinee as Screen B
providing only the diagnosis result, so that the examiner and
the examinee can see the independent monitors through the
single display unit 40.

[0032] As such, the ultrasound diagnostic system of the
embodiment can realize dual screens to be independently
provided to both an examiner and an examinee through the
single display unit 40 wherever the examiner and the exam-
inee are positioned in the ultrasound diagnostic system.
[0033] According to the embodiment, the ultrasound diag-
nostic system allows an examiner and an examinee to view a
diagnosis result on different screens through a single display
unit by adjusting viewing angles depending on positions of
the examiner and the examinee, thereby providing a screen
for the current diagnosis status to the examinee without a
separate monitor for the examinee and providing an opti-
mized screen for diagnosis to the examiner.

[0034] Although some embodiments have been provided to
illustrate the invention in conjunction with the drawings, it
will be apparent to those skilled in the art that the embodi-
ments are given by way of illustration only, and that various
modifications and equivalent embodiments can be made
without departing from the spirit and scope of the invention.
The scope of the invention should be limited only by the
accompanying claims.

What is claimed is:

1. An ultrasound diagnostic system comprising:

an ultrasound diagnostic unit configured to transmit an
ultrasound signal to an examinee and to receive the
ultrasound signal reflected from the examinee to gener-
ate an ultrasound image of the examinee;

a display unit comprising a plurality of barrier layers;

aviewing angle selection unit configured to select viewing
angles depending on positions of an examiner and the
examinee;

a switching unit configured to selectively activate the plu-
rality of barrier layers in response to a selection of the
selection unit;

an image processor configured to mix and output a plural-
ity of images to the display unit depending on the view-
ing angles selected by the viewing angle selection unit to
independently provide diagnosis information and the
ultrasound images generated by the ultrasound diagnos-
tic unit to the examiner and the examinee; and

a controller configured to control the ultrasound diagnostic
unit and the image processor i response to a selection of
the examiner.

2. The ultrasound diagnostic system according to claim 1,
wherein the barrier layers are barrier layers of a parallax
barrier type.

3. The ultrasound diagnostic system according to claim 1,
wherein the barrier layers comprise at least a longitudinal
lattice-shaped barrier layer, a transverse lattice-shaped bar-
rier layer, and a diagonal lattice-shaped barrier layer.
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