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Description

[0001] The present invention generally relates to an
ultrasound diagnostic system, and more particularly to a
client/server-based ultrasound diagnostic system.
[0002] An ultrasound diagnostic system is known as
medical equipment for obtaining information on the inter-
nal organs of the human body in a non-destructive man-
ner.

The ultrasound diagnostic system operates to irradiate
an ultrasound signal through the surface of the human
body to the selected internal organ and receives the echo
signal reflected from the internal organ. The echo signal
is then processed to provide, for example, a cross-sec-
tional image of a soft tissue or bloodstream within the
human body.

[0003] Asiswellknown, the ultrasound diagnostic sys-
tem is smaller in size and is cheaper compared to other
image diagnostic devices (e.g., X-ray diagnostic device,
X-ray computer tomography (CT) scanner, magnetic res-
onance imaging (MRI), nuclear medicine diagnostic de-
vice, etc.). The ultrasound diagnostic system can safely
provide a bloodstream image since it does not require
the human body to be exposed to an X-ray.

[0004] A conventional ultrasound diagnostic system
generally consists of three parts: a front end for receiving
ultrasound signals; a back end for processing the re-
ceived ultrasound signals; and a host processorin charge
of controlling the overall system in response to the user
control and for displaying the results of the processing.
However, the conventional system is disadvantageous
since its parts are not replaceable. That is, even if one
part of the system has been upgraded in terms of func-
tion, the user must newly purchase the entire system as
upgraded if he/she wishes to utilize the upgraded func-
tion. For example, if only the function of the back end has
been upgraded, the user must purchase a new ultra-
sound diagnostic system in order to utilize the upgraded
function of the back end, even though the functions of
the front end and the host processor remain the same
as the old system. Further, given that a processor of the
host processor is continuously improved, it would be dis-
advantageous for a user to purchase a new ultrasound
diagnostic system whenever a newly developed proces-
sor is adopted.

[0005] Another disadvantage of the conventional sys-
tem is that the required functions of the ultrasound diag-
nostic system may vary depending on a particular med-
ical field. Therefore, it would be disadvantageous to de-
velop an ultrasound diagnostic system specific for each
medical field.

[0006] Itis an objective of the presentinvention to pro-
vide a client/server-based ultrasound diagnostic system
that allows the functions of each respective unit to be
individually upgraded, as well as being adapted to control
a plurality of front ends simultaneously.

[0007] Inaccordance with the present invention, there
is provided a client/server-based ultrasound diagnostic
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system, comprising: a plurality of clients, each client com-
prising a probe for transducing an electric signal into an
ultrasound signal, and vice versa, a beam former for
transceiving the electric signal from/to the probe, and a
display unit; and a server connected to the clients for
controlling the probe and the beam former on each client,
generating a corresponding ultrasound image signal
based on the electric signal received from each respec-
tive client, and transmitting the corresponding generated
ultrasound image signal to the display unit of each re-
spective client.

[0008] In accordance with another aspect of the
present inventioneach client comprises an analog/digital
converter and its beam former comprises a pulse signal
generating unit for generating a plurality of electric pulse
signals, a transmit beam forming unit for forming a trans-
mit beam by delaying the electric pulse signals received
from the pulse signal generating unit, and a receive beam
forming unit for forming a receive beam by delaying the
electric pulse signals received from the probe wherein
the analog/digital converter converts the receive beam
into a digital receive signal and the server comprises a
digital scan converter for forming corresponding image
data based on the digital receive signal received from
the analog/digital converter of each respective client and
an image processor for processing the corresponding
formed image data received from the digital scan con-
verter for transmission of the corresponding processed
image data to the display unit of each respective client.
[0009] The above and other objects and features of
the present invention will become apparent from the fol-
lowing description of preferred embodiments provided in
conjunction with the accompanying drawings, in which:

Fig. 1 is a block diagram illustrating a client/server-
based ultrasound diagnostic system in accordance
with the present invention; and

Fig. 2 is a block diagram illustrating a beam former
of Fig. 1.

[0010] Fig. 1 is a block diagram illustrating a client/
server-based ultrasound diagnostic system in accord-
ance with the present invention.

[0011] Referring to Fig. 1, the client/server-based ul-
trasound diagnostic system 100 includes a server 10 and
a plurality of clients 20A, 20B, 20C, 20D connected to
the server 10. The server 10 may receive and transmit
data from/to the clients 20A, 20B, 20C, 20D via a network
protocol such as TCP/IP, UDP/IP, ATM, etc. For exam-
ple, the clients 20A, 20B, 20C, 20D may be arranged in
an obstetrics department, a gynecology department, an
internal treatment department, etc. of a hospital.

[0012] The server 10 includes a control unit 11, a scan
converter 12, a memory unit 13 and an image processor
14. The respective clients 20A, 20B, 20C, 20D include a
probe 21, a beam former 22 and a display unit 23.
[0013] Theprobe 21 includes atransducer, a matching
layer and a backing layer. The probe 21 may have one
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transducer or a linear transducer array that is comprised
of a plurality of transducers (i.e., one-dimensional trans-
ducer array). The transducer converts an electrical pulse
signal into an ultrasound signal, as well as converting an
ultrasound signal into an electrical pulse signal. The
matching layer corrects a sound difference between a
human body and an oscillator in the probe 21. The back-
ing layer absorbs the sound energy of the oscillator to
form an electrical pulse signal.

[0014] Fig. 2 is a block diagram illustrating a beam
former of Fig. 1.

[0015] Referring to Fig. 2, the beam former 22, which
is arranged in the clients 20A, 20B, 20C, 20D, comprises:
a pulse signal generating unit 22a; a transmit beam form-
ing unit 22b; a transmit beam amplifying unit 22c; a trans-
mit/receive switch (Tx/Rx switch) 22d; a receive beam
amplifying unit 22e; and a receive beam forming unit 22f.
[0016] Under the control of the control unit 11, which
is arranged in the server 10, the pulse signal generating
unit 22a generates a plurality of transmit pulse signals
and then transmits those signals to the transmit beam
forming unit 22b. The transmit beam forming unit 22b
receives the plurality of transmit pulse signals and then
forms a transmit pattern. Thatis, the transmit beam form-
ing unit 22b may delay the respective transmit beam sig-
nals according to the control of the control unit 11 so as
to form a transmit pattern. The transmit beam amplifying
unit 22c amplifies the transmit pulse signals received
from the transmit beam forming unit 22b. The Tx/Rx
switch 22d transmits the amplified transmit pulse signals
to the probe 21. The transducer or the transducer array
arranged in the probe 21 converts the transmit pulse sig-
nals into an ultrasound signal. The ultrasound signal is
then transmitted to the target object.

[0017] Thetransducerorthetransducerarray converts
echo signals reflected from the target object into an elec-
trical pulse signal. The Tx/Rx switch 22d and the receive
beam amplifying unit 22e transmit the converted electri-
cal pulse signal to the receive beam forming unit 22f.
Considering that respective phases of the echo signals
are different according to a distance between the target
object and the transducer (or the transducer array), the
receive beam forming unit 22f delays the respective elec-
trical pulse signals to match the phases of the electrical
pulse signals with one another. It then sums up the elec-
trical pulse signals having the equal phase to form a re-
ceive beam. An analog/digital converter 24 converts the
receive beam into a digital receive signal and then trans-
mits the digital receive signal to the server 10.

[0018] Thedigital scanconverter 12, whichis arranged
in the server 10, receives the digital receive signal, se-
quentially scans an image corresponding to the location
of the transducer or the transducer array, and stores im-
age datainto the memory unit 13. According to the control
of the control unit 11, the digital scan converter 13 reads
the image data stored in the memory unit 13 to transmit
the read image data into the image processor 14. The
image processor 14 processes the image data transmit-
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ted from the digital scan converter 12, generates an ul-
trasound image signal, and transmits the ultrasound im-
age signal to the display unit 22 arranged in the clients
20A, 20B, 20C, 20D.

[0019] While the presentinvention has been described
and illustrated with respect to a preferred embodiment
of the invention, it will be apparent to those skilled in the
art that variations and modifications are possible without
deviating from the broad principles and teachings of the
present invention which should be limited solely by the
scope of the claims appended hereto.

Claims

1. Aclient/server-based ultrasound diagnostic system,
comprising:

a plurality of clients (20A, 20B, 20C, 20D), each
client comprising a probe (21) for transducing
an electric signal into an ultrasound signal, and
vice versa, a beam former (22) for transceiving
the electric pulse signal from/to the probe, and
a display unit (23); and

a server (10) connected to the clients for con-
trolling the probe and the beam former of each
client generating a corresponding ultrasound
image signal based on the electric signal re-
ceived from each respective client, and trans-
mitting the corresponding generated ultrasound
image signal to the display unit of each respec-
tive client.

2. The client/server-based ultrasound diagnostic sys-
tem of Claim 1,
wherein each client further comprises an analog/dig-
ital converter (24), and wherein the beam former
comprises a pulse signal generating unit (22a) for
generating a plurality of electric pulse signals, a
transmit beam forming unit (22b) for forming a trans-
mit beam by delaying the electric pulse signals re-
ceived from the pulse signal generating unit, and a
receive beam forming unit (22f) for forming a receive
beam by delaying the electric pulse signals received
from the probe, and the analog/digital converter con-
verts the receive beam into a digital receive signal,
wherein the server comprises:

a digital scan converter (12) for forming corre-
sponding image data based on the digital re-
ceive signal received from the analog/digital
converter at each respective client, and

an image processor (14) for processing the cor-
responding formed image data received from
the digital scan converter for transmission of the
corresponding processed image data to the dis-
play unit of each respective client
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Patentanspriiche

Kunden-/Server-basiertes Ultraschalldiagnosesy-
stem, welches Folgendes aufweist:

eine Vielzahl von Kunden (20A,20B,20C,20D),
wobei jeder Kunde einen Messgeber (21) zum
Umwandeln eines elektrischen Signals in ein UI-
traschallsignal und umgekehrt, einen Strahlfor-
mer (22) zum Senden und Empfangen des elek-
trischen Pulssignals von/zu dem Messgeber
und eine Anzeigeeinheit (23) aufweist; und
einen mit den Kunden verbundenen Server (10)
zum Steuern des Messgebers und des Strahl-
formers jedes Kunden zum Erzeugen eines ent-
sprechenden Ultraschallabbildungssignals ba-
sierend auf dem von dem jeweiligen Kunden
empfangenen elektrischen Signal und zum
Ubertragen des entsprechenden erzeugten Ul-
traschallabbildungssignals zu der Anzeigeein-
heit des jeweiligen Kunden.

Kunden-/Server-basiertes  Ultraschaldiagnosesy-
stem nach Anspruch 1, wobei jeder Kunde des wei-
teren einen Analog/Digitalwandler (24) aufweist, und
wobei der Strahlformer eine Impulssignalerzeu-
gungseinheit (22a) zum Erzeugen einer Vielzahl von
elektrischen Impulssignalen, eine Ubertragungs-
strahl-Erzeugungseinheit (22b) zum Erzeugen eines
Ubertragungsstrahls durch Verzdgern der von der
Impulssignalerzeugungseinheit empfangenen elek-
trischen Pulssignale und eine Empfangsstrahlbilde-
einheit (22f) zum Bilden eines Empfangsstrahls
durch Verzdgern der von dem Messgeber empfan-
genen elektrischen Impulssignale aufweist, und wo-
bei der Analog/Digitalwandler den empfangenen
Strahlin ein digital empfangenes Signal umwandelt,
wobei der Server Folgendes aufweist:

einen Digital-Scan-Wandler (12) zum Bilden
entsprechender Abbildungsdaten basierend auf
dem digitalen Empfangssignal, die von dem
Analog/Digitalwandler des jeweiligen Kunden
empfangen wurden, und

eine Bildverarbeitungseinrichtung (14) zum Ver-
arbeiten der entsprechend gebildeten Abbil-
dungsdaten, die von dem digitalen Scanwandler
zum Ubertragen der entsprechenden verarbei-
teten Abbildungsdaten zu der Anzeigeeinheit
des jeweiligen Kunden empfangen wurden.

Revendications

Systéme de diagnostic a ultrasons sur une base
client-serveur, comprenant:

une pluralité de clients (20A, 20B, 20C, 20d),
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chaque client comprenant une sonde (21) pour
capter un signal électrique dans un signal ultra-
sonique, et vice versa, un dispositif de formation
de faisceau (22) pour I'émission-réception du si-
gnal a impulsions électriques de et vers la son-
de, et une unité d’'affichage (23); et

un serveur (10) relié aux clients pour comman-
der la sonde et le dispositif de formation de fais-
ceau de chaque client, générer un signal d'ima-
ge ultrasonique correspondant sur la base du
signal électrique regu de chaque client respectif,
et transmettre le signal d’image ultrasonique gé-
néré a l'unité d’affichage de chaque client res-
pectif.

Systeme de diagnostic a ultrasons sur une base
client-serveur de la revendication 1,

danslequel chaque client comprend en outre un con-
vertisseur analogique/numeérique (24), et dans le-
quel le dispositif de formation de faisceau comprend
une unité de génération de signal a impulsions (22a)
pour générer une pluralité de signaux a impulsions
électriques, une unité d’émission de formation de
faisceau (22b) pour former un faisceau d’émission
en retardant les signaux a impulsions électriques re-
cus de l'unité de génération de signaux a impulsions
et une unité de réception de formation de faisceau
(22f) pour former un faisceau de réception en retar-
dant les signaux a impulsions électriques regus de
la sonde, le convertisseur analogique/numérique
convertissant le faisceau de réception en un signal
de réception numérique,

dans lequel le serveur comprend:

un convertisseur numérique (12) pour former
des données image correspondantes sur la ba-
se du signal de réception numérique recu du
convertisseur analogique/numérique de chaque
client respectif, et

un processeur d'image (14) pour traiter les don-
nées image formées correspondantes regues
du convertisseur numérique pour la transmis-
sion des données image traitées correspondan-
tes al'unité d’affichage de chaque client respec-
tif.
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