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Description

[0001] The present application claims priority from Ko-
rean Patent Application No. 10-2006-0116523 filed on
November 23, 2006.

BACKGROUND
1. Field

[0002] The present invention generally relates to an
ultrasound system, and more particularly to a portable
ultrasound system.

2. Background

[0003] An ultrasound system has a wide range of ap-
plications and has become one of the important diagnos-
tic devices. Specifically, due to its non-invasive and non-
destructive nature, the ultrasound system has been ex-
tensively used in the medical profession. Modem high-
performance ultrasound systems are commonly used to
produce two or three-dimensional images of internal fea-
tures of a target object.

[0004] Since conventional ultrasound systems are ex-
tremely large and heavy, they must be fixed to a specific
location. Further, even the compact versions of such ul-
trasound systems weigh more than 10 kg and thus cannot
be easily moved or carried. In order to resolve this prob-
lem, portable ultrasound systems have been developed.
A conventional portable ultrasound system is described
below with reference to FIG. 1.

[0005] FIG. 1 illustrates a conventional portable ultra-
sound system 10. As shown in FIG. 1, the conventional
portable ultrasound system 10 comprises a main unit 11,
a control panel 12, a display unit 13 and a probe 14.
[0006] The main unit 11 forms the exterior of the above
system 10 and receives power for driving the system 10
from an internal battery or an external power supplier.
The main unit 11 comprises: a beam former for transmit-
focusing ultrasound signals to be transmitted from the
probe 14 and receive-focusing ultrasound signals re-
ceived through the probe 14; a data generator for gen-
erating frame data based on the signals from the beam
former; a processor for generating two or three-dimen-
sional images of a target object based on the frame data;
and a storage unit for storing the data.

[0007] The control panel 12 is arranged on the main
unit 11 and comprises various input sections for control-
ling the system 10 to obtain ultrasound images, manip-
ulating menus and performing measurement and anno-
tation functions.

[0008] The display unit 13 displays the data and imag-
es, which are processed in and provided from the main
unit 11.

[0009] The probe 14 comprises atleast one transducer
(notshown). The transducers transmit ultrasound signals
to a target object and receive the ultrasound signals re-
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flected from the target object.

[0010] The portable ultrasound system 10 may be car-
ried due to its minimized size and weight. However, the
conventional portable ultrasound system 10 cannot have
a control panel as large as that of a normal-sized ultra-
sound system on the main unit 11 due to its limited size.
This causes problemsin that the number of input sections
to be included in the control panel 12 must be limited.
[0011] A portable ultrasound system according to the
preamble of claim 1 is known from WO 2006/040697A1.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Arrangements and embodiments may be de-
scribed in detail with reference to the following drawings
in which like reference numerals refer to like elements
and wherein:

[0013] FIG. 1 illustrates a conventional portable ultra-
sound system;

[0014] FIG. 2 illustrates a portable ultrasound system
constructed in accordance with one embodiment of the
present invention;

[0015] FIG. 3 is a block diagram showing the configu-
ration of a portable ultrasound system constructed in ac-
cordance with one embodiment of the present invention;
and

[0016] FIGS.4and 5illustrate exemplary control panel
screens constructed in accordance with one embodiment
of the present invention.

DETAILED DESCRIPTION OF THE PRESENT INVEN-
TION

[0017] A detailed description may be provided with ref-
erence to FIGS. 2-5. One of ordinary skill in the art may
realize that the following description is illustrative only
and is not in any way limiting. Other embodiments of the
present invention may readily suggest themselves to
such skilled persons having the benefit of this disclosure.
[0018] FIG. 2 illustrates a portable ultrasound system
100 constructed in accordance with one embodiment of
the present invention. As shown in FIG. 2, the portable
ultrasound system 100 of the present invention compris-
es a touch panel 110, a main unit 120, a display unit 130
and a probe 140.

[0019] The touch panel 110 displays a menu screen
including a plurality of input sections to allow a user to
manipulate the portable ultrasound system 100. The
touch panel 110 generates an output signal from an ex-
ternal input.

[0020] According to one embodiment of the present
invention, the touch panel 110 may display a main control
panel screen 210 and a corresponding sub control panel
screen 220, as shown in FIGS. 4 and 5, respectively. The
main control panel screen 210 may provide an initial
screen of the portable ultrasound system 100 with a plu-
rality of input sections including: a plurality of buttons for
receiving inputs to perform various functions (e.g., to con-



3 EP 1 925 257 B1 4

trol and operate the portable ultrasound system 100, to
set up the display modes of images displayed on the
display unit 130 such as B-mode (brightness mode), M-
mode (motion mode), C-mode (color mode) and D-mode
(Doppler mode), and to adjust the displayed images); a
keyboard for receiving text information; a track ball for
moving a cursor on the display unit 130 and searching
data and images stored in a storage unit; and a hand-
writing recognition unit for recognizing handwriting inputs
on the touch panel 110. For example, the touch panel
110 may display a main control panel screen 210 to allow
a user to change the depth, direction and width of two-
dimensional images and a sub control panel screen 220
with a plurality of input sections for controlling the opti-
mization of two-dimensional images and enlarging/re-
ducing the images.

[0021] The touch panel 110 may recognize external
inputs by using the pressure sensing mechanism and/or
the electromagnetic induction mechanism.

[0022] AsshowninFIG. 3, the mainunit110comprises
a storage unit 121, a control unit 122 and an ultrasound
diagnostic unit 123.

[0023] The storage unit 121 stores program codes for
generating the main control panel screen 210 and the
sub control panel screen 220.

[0024] The control unit 122 executes the program
codes stored in the storage unit 120 to generate the main
control panel screen 210 and the sub control panel
screen 220 so that the generated control panel screens
are displayed on the touch panel 110. The control unit
122 controls the ultrasound diagnostic unit 123 based on
the output signals from the touch panel 110.

[0025] The ultrasound diagnostic unit 123 transmit-fo-
cuses ultrasound signals transmitted through the probe
140 and receive-focuses the ultrasound signals received
through the probe 140 to generate frame data based on
the received signals. This is so that the two or three-
dimensional images of a target object are formed based
on the frame data.

[0026] The display unit 130 displays the data and im-
ages processed in the ultrasound diagnostic unit 123.
[0027] The probe 140 comprises at least one trans-
ducer (not shown). The transducers transmit ultrasound
signals to the target object and receive the ultrasound
signals reflected from the target object.

[0028] In accordance with one embodiment of the
presentinvention, there is provided a portable ultrasound
system comprising a touch panel for displaying a control
panel screen with a plurality of input sections and gen-
erating output signals in response to user inputs.
[0029] In accordance with one embodiment of the
presentinvention, there is provided a portable ultrasound
system, comprising: an ultrasound diagnostic unit for
transmitting ultrasound signals to a target object and re-
ceiving ultrasound signals reflected from the target object
to generate an ultrasound image of the target object
based on the received ultrasound signals; a control unit
for generating a control panel screen with a plurality of
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input sections for receiving user inputs to operate said
ultrasound diagnostic unit; and a touch panel for display-
ing the generated control panel screen and generating
output signals in response to the user inputs, wherein
said control unit is further configured to control said ul-
trasound diagnostic unit based on the output signals.
[0030] In accordance with one embodiment of the
presentinvention, there is provided a portable ultrasound
system comprising an ultrasound diagnostic unit, a touch
panel and a control unit. The ultrasound diagnostic unit
transmits ultrasound signals to a target object and re-
ceives the ultrasound signals reflected from the target
object to generate an ultrasound image of the target ob-
ject based on the received ultrasound signals. The touch
panel displays a control panel screen with a plurality of
input sections to control and operate said ultrasound di-
agnostic unit and generates output signals from external
inputs. The control unit generates the control panel
screen and controls said ultrasound diagnostic unit
based on the output signals.

[0031] Any reference in this specification to "one em-
bodiment," "an embodiment," "example embodiment,"
etc., means that a particular feature, structure or charac-
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.

[0032] 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. For example, the con-
figuration and arrangement of the input sections included
in the control panel screens 210 and 220 may be modified
by those skilled in the art.

Claims

1. A portable ultrasound system (100), comprising: an
ultrasound diagnostic unit (123) for transmitting ul-
trasound signals to a target object and receiving ul-
trasound signals reflected from the target object to
generate an ultrasound image of the target object
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based on the received ultrasound signals, a control
unit (122) and a touch panel (110),

characterized in that

the control unit (122) is configured to generate a main
control panel screen (210) with a plurality of input
sections including a plurality of buttons, a keyboard,
a track ball and a handwriting recognition unit for
receiving user inputs to operate said ultrasound di-
agnostic unit, said control unit being configured to
further generate a sub control panel screen (220)
with a plurality of input sections for controlling the
optimization of the ultrasound image and enlarging/
reducing the ultrasound image;

the touch panel (110) is configured to display the
main control panel screen (210) as an initial screen
and generating output signals in response to the user
inputs, said touch panel being configured to further
display the sub control panel screen (220), wherein
said control unit is further configured to control said
ultrasound diagnostic unit (123) based on the output
signals; and

further comprising a display unit (130) for displaying
the ultrasound image.

The portable ultrasound system (100) of Claim 1,
wherein said touch panel (110) is configured to
sense the user inputs by using at least one of a pres-
sure sensing mechanism and an electromagnetic in-
duction mechanism.

The portable ultrasound system (100) of Claim 1,
further comprising a storage unit (121) for storing
program codes to generate said control panel
screen.

Patentanspriiche

1.

Tragbares Ultraschallsystem (100), welches Fol-
gendes aufweist: eine Ultraschalldiagnoseeinheit
(123) zum Ubertragen von Ultraschallsignalen auf
ein Zielobjekt und zum Empfangen von von dem Ziel-
objekt reflektierten Ultraschallsignalen, um ein Ultra-
schallbild des Zielobjekts basierend auf den emp-
fangenen Ultraschallsignalen zu erzeugen, eine
Steuereinheit (122) und ein Bildschirm-Tastfeld
(110),

dadurch gekennzeichnet, dass

die Steuereinheit (122) daflir vorgesehen ist, einen
Hauptschalttafelbildschirm (210) mit einer Vielzahl
von Eingabeabschnitten einschlieRlich einer Viel-
zahl von Knépfen, einer Tastatur, einer Steuerkugel
und einer Handschrifterkennungseinheit zum Emp-
fangen von Benutzereingaben, um die Ultraschall-
diagnoseeinheit zu bedienen, zu erzeugen wobei die
Steuereinheit daflir vorgesehen ist, des weiteren ei-
nen Unterschalttafelbildschirm (220) mit einer Viel-
zahl von Eingabeabschnitten zum Steuern der Op-
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timierung des Ultraschallbilds und Vergréfiern bzw.
Verkleinern des Ultraschallbilds zu erzeugen;

das Bildschirmtastfeld (110) ist dafir vorgesehen,
den Hauptschalttafelbildschirm (210) als ein Ein-
stiegsbild anzuzeigen und als Reaktion auf die Be-
nutzereingaben Ausgabesignale zu erzeugen, wo-
bei das Bildschirmtastfeld daflir vorgesehen ist, des
weiteren den Unterschalttafelbildschirm (220) anzu-
zeigen, wobei die Steuereinheit des weiteren dafir
vorgeseheniist, die Ultraschalldiagnoseeinheit (123)
basierend auf den Ausgabesignalen zu steuern; und
sie auBerdem eine Anzeigeeinheit (130) zum Anzei-
gen des Ultraschallbilds aufweist.

Tragbares Ultraschallsystem (100) nach Anspruch
1, wobei das Bildschirmtastfeld (110) dafiir vorgese-
hen ist, die Benutzereingaben unter Verwendung
von wenigstens einem eines Druckerkennungsme-
chanismus und eines elektromagnetischen Indukti-
onsmechanismus zu erkennen.

Tragbares Ultraschallsystem (100) nach Anspruch
1, welches des weiteren eine Speichereinheit (121)
zum Speichern von Programmcodes aufweist, um
den Schalttafelbildschirm zu erzeugen.

Revendications

Systéme a ultrasons portatif (100) comprenant une
unité de diagnostic a ultrasons (123) servant a trans-
mettre des signaux ultrasonores a un objet cible et
a recevoir des signaux ultrasonores réfléchis par
I'objet cible pour générer une image ultrasonore de
I'objet cible sur la base des signaux ultrasonores re-
gus, une unité de commande (122) et un panneau
tactile (110),

caractérisé en ce que

l'unité de commande (122) est configurée pour gé-
nérer un écran de panneau de contréle principal
(210) comportant une pluralité de sections d’entrée
qui comprennentune pluralité de boutons, un clavier,
une souris et une unité de reconnaissance de I'écri-
ture manuelle destinée a recevoir des entrées de
I'utilisateur pour commander ladite unité de diagnos-
tic ultrasonore, ladite unité de commande étant con-
figurée pour générer en outre un écran de panneau
de commande secondaire (220) qui comporte une
pluralité de sections d’entrée destinées a comman-
der I'optimisation de I'image ultrasonore et a élargir
ou réduire I'image ultrasonore;

le panneau tactile (110) est configuré pour afficher
I'écran de panneau de commande principal (210)
comme écran initial et pour générer des signaux de
sortie en réponse aux entrées de ['utilisateur, ledit
panneau tactile étant configuré pour afficher en outre
I’écran de panneau de commande secondaire (220),
dans lequel ladite unité de commande est en outre
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configurée pour commander ladite unité de diagnos-

tic ultrasonore (123) sur la base des signaux de
sortie ; et

comprenant en outre une unité d’affichage (130)
destinée a afficher I'image ultrasonore. 5

Systéme a ultrasons portatif (100) de la revendica-

tion 1, dans lequel ledit panneau tactile (110) est
configuré pour détecter les entrées de I'utilisateur en

se servant d’au moins I'un d'un mécanisme sensible 70
ala pression et d’'un mécanisme a induction électro-
magnétique.

Systéme a ultrasons portatif (100) de la revendica-

tion 1, comprenant en outre une unité de stockage 15

(121) destinée a stocker des codes de programmes
pour générer ledit écran de panneau de commande.
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FIG. 2
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