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(54) Ultrasound system

(57)  The present invention is directed to an ultra-
sound system. The ultrasound system of the present in-
vention includes an ultrasound diagnostic unit (150), a
storage unit (130), an image acquisition unit (110), a pat-
tern recognition unit (120), and a control unit (140). The
ultrasound diagnostic unit forms an ultrasound image
representative of a target object. The storage unit stores
training sets in association with respective instructions
for operating the ultrasound diagnostic unit. Each of the

FIG. 2

training sets includes pattern samples associated with a
particular action of a user. The image acquisition unit
acquires an action of a user to form an action image. The
pattern recognition unit recognizes an action pattern from
the action image. The control unit retrieves the training
sets stored in the storage unit to find a pattern sample
having a match with the recognized action pattern. The
control unit controls an operation of the ultrasound diag-
nostic unit based on an instruction associated with the
training set including the found pattern sample.
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Description

[0001] The present application claims priority from Ko-
rean Patent Application No. 10-2007-0029494 filed on
March 27, 2007, the entire subject matter of which is in-
corporated herein by reference.

BACKGROUND OF THE INVENTION

[Technical Field]

[0002] The presentinvention generally relates to ultra-
sound systems, and more particularly to an ultrasound
system configured to recognize the action of a user.

[Background Art]

[0003] The ultrasound system has become an impor-
tant and popular diagnostic tool due to its non-invasive
and non-destructive nature. Modern high-performance
ultrasound imaging diagnostic systems and techniques
are commonly used to produce two- or three-dimensional
images of internal features of patients.

[0004] Generally, the ultrasound system includes an
input unit for receiving various inputs from a user. The
input unit may include a control panel for allowing the
user to select a menu. The control panel may contain a
touch screen displaying the menu forimage optimization
and providing a function of selecting the menu, a track
ball for inputting a moving instruction to move a cursor
on a screen of the display unit, a keyboard for inputting
texts and providing shortcut keys in various measure-
ment modes, etc. The control panel is typically mounted
on the ultrasound system and may be movable in the up,
down, right and left directions.

[0005] However, the control panel may be movable
within a limited range in the conventional ultrasound sys-
tem. Thus, the user may manipulate the control panel in
an uncomfortable posture while the user grasps the
probe to examine a patient. Also, when the ultrasound
system is far from the user, it is difficult to manipulate the
control panel.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1isablock diagram showing an ultrasound
system constructed in accordance with one embodiment
of the present invention.

[0007] FIG. 2 is diagram showing an example of asso-
ciating training sets corresponding to actions with instruc-
tions for operating the ultrasound system constructed in
accordance with one embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

[0008] FIG.1isablockdiagram showing an ultrasound
system constructed in accordance with one embodiment
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of the present invention. Referring to FIG. 1, the ultra-
sound system 100 includes an image acquisition unit
110, an image processing unit 120, a storage unit 130,
a control unit 140 and an ultrasound diagnostic unit 150.
[0009] Theimageacquisitionunit110 may be operable
to capture various actions of a user to acquire action im-
ages. A plurality of action images for the same action
may be acquired in different angles. The action images
may be a digital image. The image acquisition unit 110
may be any type of imaging devices capable of acquiring
digital images such as a digital camera.

[0010] The pattern recognition unit 120 may be oper-
able to recognize action patterns from the acquired im-
ages. The pattern recognition unit 120 may perform seg-
mentation upon the action images to extract a specific
portion (e.g., a user’s hand). The pattern recognition unit
120 may simplify the extracted portion to thereby obtain
pattern samples of the user actions. The simplification
may be achieved by indicating boundaries in the extract-
ed portion with chain codes or performing skeleton ex-
traction upon the extracted portion. The pattern recogni-
tion unit 120 may generate training sets with the pattern
samples for the respective actions, which may indicate
gestures of the user’s hand in accordance with one em-
bodiment of the present invention.. The pattern recogni-
tion unit 120 may form a table in which the training sets
are associated with respective instructions for operating
the ultrasound system 100, as shown in FIG. 2. The cor-
responding relations of the training sets and the instruc-
tions may be arbitrarily set by the user The mapping table
may be stored in the storage unit 130.

[0011] While the ultrasound system. 100 operates, the
image acquiring unit 120 may repeatedly acquire an ac-
tion image for the user. The acquired action image is
provided to the pattern recognition unit 120. The pattern
recognition unit 120 may extract a portion corresponding
to the user’s hand through segmentation and recognize
an action pattern from the extracted portion.

[0012] The control unit 140 may be operable to retrieve
the training set stored in the storage unit 130 to find a
pattern sample matched with the recognized action pat-
tern in the training sets. The control unit 140 may control
the ultrasound diagnostic unit 150 based on an instruc-
tion associated with the training set in which the found
pattern sample is included. For example, if it is deter-
mined that the found pattern sample is included in the
first training set |4, then the control unit 140 may detect
the instruction of B-mode execution and control the ul-
trasound diagnostic unit 150 to operate in the B-mode.

[0013] Although the action images of the user’s hand
are used to form pattern samples in accordance with one
embodiment of the present invention, various action im-
ages for different portions of the user (e.g., ahead, a leg,
etc.) may be used in accordance with another embodi-
ment of the present invention.

[0014] The ultrasound diagnostic unit 150 may be op-
erable to transmit ultrasound signals to a target object
and receive ultrasound echo signals to thereby form an
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ultrasound image of the target object under the control
of the control unit 140. The ultrasound diagnostic unit
150 may include a probe, a beam former, a signal
processing unit, an image processing unit, a display unit
and an input unit The probe may transmit and receive
ultrasound signals The transducer elements may gener-
ate the ultrasound signals in response to transmission
pulse signals and electrical reception signals in response
to ultrasound echo signals reflected from discontinuous
planes of acoustic impedance in the target object. The
transducer elements may individually transmit the ultra-
sound signals or several transducer elements may trans-
mit the ultrasound signals at the same time.

[0015] The beam former may form a transmission pat-
tern of the transmission pulse signals such that the ultra-
sound signals generated from the transducer elements
are focused on a focal point. Also, the beam former may
focus the electrical reception signals based on distances
between the transducer elements and the focal point.
[0016] The signal processing unit may perform analog-
to-digital conversion, amplification and various signal
process upon the focused reception signals. The image
processing unit may form an ultrasound image based on
the processed signals. The display unit may display the
ultrasound image.

[0017] The imaging acquisition unit 110, the image re-
organization unit 120, the storage unit 130 and the control
unit 140 may be configured into a computing device such
as a personal computer. The computing device may be
interconnected with the ultrasound diagnostic unit 150
through various communication networks. The comput-
ing device may remotely control the ultrasound diagnos-
tic unit 150 by using the Internet.

[0018] Asdescribed above, since the ultrasound diag-
nostic unit may operate in response to the actions of the
user, the user may comfortably operate the ultrasound
diagnostic unit.

[0019] In accordance with one embodiment of the
present invention, there is provided an ultrasound sys-
tem, which includes the following an ultrasound diagnos-
tic unit for forming an ultrasound image representative
of a target object; a storage unit for storing training sets
in association with respective instructions for operating
the ultrasound diagnostic unit, each of said training sets
including pattern samples associated with a particular
action of a user; an image acquisition unit for capturing
an action of a user to form an action image; a pattern
recognition unit for recognizing an action pattern from
the actionimage; and a control unit for retrieving the train-
ing sets stored in the storage unit to find a pattern sample
having a match with the recognized action pattern, the
control unit being configured to control an operation of
the ultrasound diagnostic unit based on an instruction
associated with the training set including the found pat-
tern sample.

[0020] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc. means that a particular feature, structure or charac-
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teristic described in connection with the embodiment is
included in at least one embodiment of the present in-
vention. The appearances of such phrases in various
places in the specification are not necessarily all referring
to the same embodiment. Further, when a particular fea-
ture, structure or characteristicis described in connection
with any embodiment, it is submitted that it is within the
purview of one skilled in the art to effect such feature,
structure or characteristic in connection with other ones
of the embodiments.

[0021] Although embodiments have been described
with reference to a number of illustrative embodiments
thereof, it should be understood that numerous other
modifications and embodiments can be devised by those
skilled in the art that will fall within the spirit and scope
of the principles of this disclosure. More particularly, nu-
merous variations and modifications are possible in the
component parts and/or arrangements of the subject
combination arrangement within the scope of the disclo-
sure, the drawings and the appended claims. In addition
to variations and modifications in the component parts
and/or arrangements, alternative uses will also be ap-
parent to those skilled in the art.

Claims

1. An ultrasound system for displaying ultrasound im-
ages, comprising:

an ultrasound diagnostic unit for forming an ul-
trasound image representative of a target ob-
ject;

a storage unit for storing training sets in associ-
ation with respective instructions for operating
the ultrasound diagnostic unit, each of said train-
ing sets including pattern samples associated
with a particular action of a user;

an image acquisition unit for capturing an action
of a user to form an action image;

a pattern recognition unit for recognizing an ac-
tion pattern from the action image; and

a control unit for retrieving the training sets
stored in the storage unitto find a pattern sample
having a match with the recognized action pat-
tern, the control unit being configured to control
an operation of the ultrasound diagnostic unit
based on an instruction associated with the
training set including the found pattern sample.

2. The ultrasound system of Claim 1, wherein the pat-
tern samples are obtained by capturing various ac-
tions of the user in different angles by the image ac-
quisition unit.

3. Theultrasound system of Claim 2, wherein the action
of the user is one of actions of a hand, a head and
aleg.
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4. The ultrasound system of Claim 1, wherein the con-
trol unit controls the ultrasound diagnostic unit
through the Internet.
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