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Description

Technical Field

[0001] The present invention relates to an ultrasonic
diagnosis apparatus, and more particularly, to a method
of effectively controlling an acoustic output of the ultra-
sonic diagnosis apparatus by setting an individual output
in a combinational mode that may provide at least two
pulser output signals in accordance with safety stand-
ards, such as a mechanical index (MI), a thermal index
(TI), and the like, which may be determined by interna-
tional regulatory standards, for example National Elec-
trical Manufacturers Association (NEMA), International
Electrotechnical Commission (IEC), Food and Drug Ad-
ministration (FDA), and the like.

Background Art

[0002] An ultrasonic diagnosis apparatus is an appa-
ratus for transmitting, from the surface of a body of an
object, an ultrasonic wave signal toward a predetermined
structure inside the body, and for obtaining an image with
respect to a cross section of soft tissues or a blood flow
using information of the ultrasonic wave signal reflected
from the tissues of the body.
[0003] This ultrasonic diagnosis apparatus has advan-
tages of a small size, a low cost, a real-time display, and
a high stability without exposing patients and users to X-
ray radiation and the like, and thus, the ultrasonic diag-
nosis apparatusis widely used along with other diagnostic
imaging systems such as an X-ray diagnosis equipment,
a computerized tomography (CT) scanner, a magnetic
resonance imaging (MRI) equipment, a nuclear medicine
diagnosis equipment, and the like.
[0004] Generally, an acoustic output of an ultrasonic
diagnosis apparatus is limited and determined by inter-
national standards, for example, a mechanical index (MI).
Here, the MI corresponds to an index that may quantize
effects of mechanical factors, which an ultrasonic wave
may have, on a human body. As another example of the
international standards, there also exists a thermal index
(TI). As is commonly known, the international permissible
standards for the MI and the TI may correspond to an MI
of less than 1.9 and a TI of less than 6.0.
[0005] The ultrasonic diagnosis apparatus may diag-
nose an object more precisely by increasing a transmis-
sion voltage of a pulser and consequently an acoustic
output. When the transmission voltage is increased, qual-
ity of an image may become higher. However, a problem
may occur in that values of items of the safety standards
such as the MI, the TI, and the like may proportionally
increase.
[0006] The high values of the items may indicate that
the ultrasonic diagnosis apparatus may have a greater
effect on the human body, and accordingly the use of the
corresponding ultrasonic diagnosis apparatus may be
limited by the international standards when the values

are greater than a predetermined level.
[0007] The ultrasonic diagnosis apparatus may oper-
ate in several modes, such as a brightness (B)mode, a
power Doppler (pD) mode, and the like, and may also
operate in combinational modes, such as a B + pD mode
or a B + pD + CD mode according to a choice of a user.
The CD mode may refer to a color Doppler mode.
[0008] In the combinational modes, pulses having at
least two levels of voltage outputs may be outputted, and
the outputted voltage may be needed to be controlled so
that an individual voltage output may be within interna-
tional regulatory standards. Document US-B2-6824518,
which is considered the closest prior art, discloses an
apparatus and a method according to the independent
claims of the published application of the present inven-
tion.

Disclosure of Invention

Technical Problem

[0009] An aspect of the present invention provides a
method of controlling an output of an ultrasonic diagnosis
apparatus, and the ultrasonic diagnosis apparatus by the
method, with respect to the output of the ultrasonic diag-
nosis apparatus that may operate in a combinational
mode, so that an overall power may be controlled, and
an individual output level may satisfy international regu-
latory standards.
[0010] Another aspect of the present invention also
provides an ultrasonic diagnosis apparatus that may en-
hance convenience of a user by efficiently providing a
user interface (UI) in order to control an output in a com-
binational mode. The invention is defined by the inde-
pendent claims 1, 6 and 11.

Solution to Problem

[0011] According to an aspect of the present invention,
there is provided an ultrasonic diagnosis apparatus that
may operate in a combinational mode and may simulta-
neously provide voltage levels of a plurality of outputs
using a transducer, including a UI to receive an output
value control command with respect to all of the plurality
of the outputs, a judging unit to judge whether the output
value control command corresponds to a command that
may enable the voltage levels of the outputs correspond-
ing to a first mode, included in the combinational mode,
to exceed a threshold determined by safety standards
with respect to the first mode, and an output control unit
to maintain the outputs corresponding to the first mode
to be below the threshold, and to perform an output con-
trol based on the output value control command with re-
spect to other outputs included in the combinational
mode excluding the first mode, when the output value
control command corresponds to a value that may enable
the voltage levels of the outputs corresponding to the first
mode to exceed the threshold determined by the safety
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standards with respect to the first mode.
[0012] The combinational mode may correspond to
any one of a brightness (B) + power Doppler (pD) mode,
a B + color Doppler (CD) mode, and a B + pD + CD mode.

Advantageous Effects of Invention

[0013] When the user controls the output of the ultra-
sonic diagnosis apparatus that may be operating in the
combinational mode, in a case of increasing overall out-
puts, an automatic output control may be performed to
maintain an individual output to be below a threshold de-
termined by international regulatory standards, such as
the MI, and the like so that safety of the diagnosis appa-
ratus may be secured while the user controls the diag-
nosis apparatus to improve image quality.
[0014] Also, an efficient UI for an output control may
be provided so that convenience of the user may be se-
cured when the user controls the output for a medical
reason.

Brief Description of Drawings

[0015] These and/or other aspects, features, and ad-
vantages of the invention will become apparent and more
readily appreciated from the following description of ex-
emplary embodiments, taken in conjunction with the ac-
companying drawings of which:

FIG. 1 is a diagram illustrating an ultrasonic diagno-
sis apparatus according to an embodiment of the
present invention;
FIG. 2 is a diagram illustrating an example of a user
interface (UI) provided for an output control in an
ultrasonic diagnosis apparatus according to an em-
bodiment of the present invention;
FIG. 3 is a diagram illustrating another example of a
UI provided for an output control in an ultrasonic di-
agnosis apparatusaccording to an embodiment of
the present invention;
FIG. 4 is a diagram illustrating another example of a
UI provided for an output controlin an ultrasonic di-
agnosis apparatus according to an embodiment of
the present invention;
FIG. 5 is a diagram illustrating another example of a
UI provided for an output controlin an ultrasonic di-
agnosis apparatus according to an embodiment of
the present invention; and
FIG. 6 is a flowchart illustrating a method of control-
ling an output of an ultrasonic diagnosis apparatus
according to an embodiment of the present inven-
tion.

Best Mode for Carrying out the Invention

[0016] According to an aspect of the present invention,
there is provided an ultrasonic diagnosis apparatus that
may operate in a combinational mode and may simulta-

neously provide voltage levels of a plurality of outputs
using a transducer, including a UI to receive an output
value control command with respect to all of the plurality
of the outputs, a judging unit to judge whether the output
value control command corresponds to a command that
may enable the voltage levels of the outputs correspond-
ing to a first mode, included in the combinational mode,
to exceed a threshold determined by safety standards
with respect to the first mode, and an output control unit
to maintain the outputs corresponding to the first mode
to be below the threshold, and to perform an output con-
trol based on the output value control command with re-
spect to other outputs included in the combinational
mode excluding the first mode, when the output value
control command corresponds to a value that may enable
the voltage levels of the outputs corresponding to the first
mode to exceed the threshold determined by the safety
standards with respect to the first mode.
[0017] The combinational mode may correspond to
any one of a brightness (B) + power Doppler (pD) mode,
a B + color Doppler (CD) mode, and a B + pD + CD mode.
[0018] In this instance, the output value control com-
mand either may increase voltages of the overall outputs
of the transducer corresponding to the combinational
mode, or may lower the voltages of the overall outputs
of the transducer corresponding to the combinational
mode, by a percentage unit.
[0019] Also, the UI may include an output control in-
terface corresponding to each of a plurality of modes in-
cluded in the combinational mode, and an output control
interface to adjust overall outputs of the plurality of the
modes.
[0020] The first mode may correspond to a B mode,
and the safety standards with respect to the first mode
may correspond to a mechanical index (MI).
[0021] According to an aspect of the present invention,
there is provided a method of controlling an output of an
ultrasonic diagnosis apparatus that may operate in a
combinational mode, and may simultaneously provide
voltage levels of a plurality of outputs using a transducer,
including receiving, by a UI of the ultrasonic diagnosis
apparatus, an output value control command with respect
to all of the plurality of the outputs, judging, by a judging
unit of the ultrasonic diagnosis apparatus, whether the
output value control command corresponds to a com-
mand that may enable the voltage levels of the outputs
corresponding to a first mode, included in the combina-
tional mode, to exceed a threshold determined by safety
standards with respect to the first mode, and maintaining,
by an output control unit of the ultrasonic diagnosis ap-
paratus, the outputs corresponding to the first mode to
be below the threshold, and performing an output control
based on the output value control command with respect
to other outputs included in the combinational mode ex-
cluding the first mode, when the output value control com-
mand corresponds to a value that may enable the voltage
levels of the outputs corresponding to the first mode to
exceed the threshold determined by the safety standards
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with respect to the first mode.

Mode for the Invention

[0022] Reference will now be made in detail to exem-
plary embodiments of the present invention, examples
of which are illustrated in the accompanying drawings,
wherein like reference numerals refer to the like elements
throughout. Exemplary embodiments are described be-
low to explain the present invention by referring to the
figures.
[0023] FIG. 1 is a diagram illustrating an ultrasonic di-
agnosis apparatus 100 according to an embodiment of
the present invention.
[0024] The ultrasonic diagnosis apparatus 100 may
selectively provide combinational modes as well as a sin-
gle mode. For example, the combinational modes may
include a brightness (B) + power Doppler (pD) mode, a
B + color Doppler (CD) mode, and a B + pD + CD mode,
and the like. In these combinational modes, voltage lev-
els of outputs having at least two patterns may be simul-
taneously provided.
[0025] According to the U.S. FDA 510K guidance, and
the like with respect to international regulatory standards
for safety of an ultrasonic diagnosis apparatus, an output
of the ultrasonic diagnosis apparatus may be prohibited
from exceeding a maximum permissible value of the out-
put according to predetermined safety standards.
[0026] For example, a mechanical index (MI) in a B
mode may be needed to be maintained below 1.9.
[0027] However, a user of the ultrasonic diagnosis ap-
paratus 100 may desire to increase image quality of a
diagnosis image that may be provided by the ultrasonic
diagnosis apparatus 100, or to increase an acoustic out-
put of a transducer by increasing a voltage output of a
pulser for other medical purposes.
[0028] When the ultrasonic diagnosis apparatus 100
is operating in an individual mode such as the B mode,
the user may easily adjust the output level within the
standards since the adjustment of the output level may
be compared with standards for an individual output,
such as the MI.
[0029] Conversely, when the user desires to increase
overall output levels in a combinational mode, a problem
may occur in that outputs in the individual mode, that is,
the outputs corresponding to the B mode may exceed
the standards with respect to the MI.
[0030] According to an embodiment of the present in-
vention, in a case that the ultrasonic diagnosis apparatus
100 operates in the combinational mode, even when the
user may increase an output through an overall output
control, each output of individual pulsers may be control-
led to be below a threshold of the acoustic output with
respect to each individual mode.
[0031] Meanwhile, the output of the ultrasonic diagno-
sis apparatus 100 may be an acoustic output, however,
the output control according to an embodiment of the
present invention may also be construed as a control of

an output voltage for controlling the acoustic output in
the ultrasonic diagnosis apparatus 100. Accordingly, un-
less otherwise mentioned, hereinafter the present inven-
tion should be construed as not being limited to control-
ling only the acoustic output of the ultrasonic diagnosis
apparatus 100.
[0032] Embodiments of the present invention will be
hereinafter described on the assumption that the ultra-
sonic diagnosis apparatus 100 may operate in the B +
pD mode. However, the present invention should not be
construed as being limited to this B + pD mode. Instead,
it would be appreciated by those skilled in the art that
changes may be made to these exemplary embodiments
without departing from the principles of the invention, the
scope of which is defined by the claims.
[0033] Furthermore, although the MI has been de-
scribed as an example of the international regulatory
standards with respect to an ultrasonic diagnosis appa-
ratus, an equivalent principle may be applicable to any
other international regulatory standards, such as a TI,
and the like. Accordingly, changes may be made to these
exemplary embodiments without departing from the prin-
ciples of the invention, the scope of which is defined by
the claims.
[0034] It may be assumed that the ultrasonic diagnosis
apparatus 100 may operate in the B + pD mode, and a
current overall output may correspond to 50 %. The over-
all output of 50% may be a default value from factory that
may be set with respect to the ultrasonic diagnosis ap-
paratus 100.
[0035] In the case of the overall output of 50 %, a B/M
power may be set to 20 %, and a C/D power may be set
to 30 %.
[0036] Here, an output control command to increase
the overall output by 1.5 dB to approximately 70 % may
be received from the user.
[0037] Then, a judging unit 120 may judge whether
each of the B/M power and the C/D power exceeds a
maximum permissible value, that is, a threshold deter-
mined by safety standards, according to the received out-
put control command, before an output control unit 130
may control an output of a transducer 140.
[0038] When the overall output is increased by 1.5 dB,
the B/M power may be increased from 20 % to 28 %, and
the C/D power may be increased from 30 % to 42 %.
Here, neither the B/M power nor the C/D power may ex-
ceed the threshold determined by the safety standards.
[0039] The threshold may have a different value with
respect to each mode. For example, the threshold with
respect to the B/M power may be determined to be 32
%. The threshold may be set in association with the max-
imum permissible value of 1.9 dB of the MI with respect
to the B mode.
[0040] In a state where the B/M power may have in-
creased to 28 %, and the C/D power may have increased
to 42 %, the overall output increase command by 1.0 dB
may be received again from the user using a user inter-
face (UI) 110. The increase in the overall output by 1.0
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dB may correspond to an increase in the overall output
to approximately 89 %.
[0041] Then, the judging unit 120 may judge again
whether each of the B/M power and the C/D power ex-
ceeds the set threshold, according to the overall output
increase command.
[0042] However, since the current B/M power may cor-
respond to 28 % and the maximum permissible value,
that is, the threshold may be determined to 32 %, the
B/M power may exceed the threshold when there is an
increase in the overall output by 1.0 dB.
[0043] Since the B/M power may be 32 % by the output
increase by 0.6 dB, and may be equivalent to the thresh-
old, the judging unit 120 may judge that the currently
inputted increase in the overall output by 1.0 dB may be
impermissible.
[0044] Then, the output control unit 130 may increase
the B/M power by 0.6 dB to fix the B/M power to 32 %,
and may increase the C/D power by 1.32 dB, which may
be greater than 1.0 dB, to increase the C/D power to 57 %.
[0045] The overall output may be increased to 89 %
whereas the B/M power may be fixed to 32 %, which may
be below the threshold, and the C/D power may be in-
creased to 57 %.
[0046] In this instance, the overall output increase
command to increase the overall output to 100 % may
be received again from the user, using the UI 110.
[0047] When the overall output is increased to 100 %,
the judging unit 120 may judge that the output may be
impossible to be further increased with respect to the B/M
power that may already have reached the threshold of
32 %.
[0048] The, the output control unit 130 may maintain
the fixed B/M power of 32 %, and may increase the C/D
power to 68 %, that is, by about 0.77 dB.
[0049] Then, the overall output may correspond to 100
%, and also neither the B/M power nor the C/D power
may exceed the threshold determined by the safety
standards.
[0050] According to an embodiment of the present in-
vention, there is also provided interfaces that may control
outputs with respect to each individual mode, that is, each
of the B/M power and the C/D power, as well as an overall
output control interface, using the UI 110.
[0051] When the user judges that an output of the B/M
power of approximately 20 % may be sufficient, and de-
sires to increase the C/D power to improve image quality,
the user may input a command to lower the B/M power
to 20 % using an individual output control interface with
respect to the B/M power.
[0052] When the output control command to lower the
B/M power to 20 % is received using the UI 110, the
judging unit 120 may judge whether the maximum per-
missible threshold with respect to the safety standards
may be exceeded even when the individual output, that
is, the C/D power is increased to 80 %.
[0053] When the judgingunit 120 judges that the output
may be below the maximum permissible threshold with

respect to the safety standards, the output control unit
130 may lower the B/M power to 20 % and increase the
C/D power to 80 %, by automatically controlling the trans-
ducer 140. In this instance, the C/D power may be addi-
tionally increased by approximately 0.71 dB.
[0054] As aforementioned in the foregoing embodi-
ment, the permissible standards for each of the powers
corresponding to the individual modes may be main-
tained to be below the threshold by adjusting the voltage
levels of the outputs of the transducer 140.
[0055] However, according to another embodiment of
the present invention, it may be possible to adjust an
output frame of an individual mode.
[0056] For example, in the case that the B/M power of
32 % and the C/D power of 68 % are maintained, when
the user desires to increase the C/D power, the output
control unit 130 may lower an output frame of the B/M
mode, or a duty cycle, thereby performing an adjustment
similar to the aforementioned embodiment.
[0057] In the UI 110, there may be simultaneously pro-
vided an interface that may control overall outputs, and
interfaces that may control individual outputs, during a
combinational mode operation. However, when the ul-
trasonic diagnosis apparatus 100 operates in a single
mode, only the interface that may control the overall out-
puts may be provided, and the interfaces that may control
the individual outputs may not be provided since the over-
all output control may correspond to an individual output
control, in an operation of the single mode, that is, the B
mode operation.
[0058] The examples with respect to providing the out-
put control of the UI 110 will be further described with
reference to FIGS. 2 through 5. Although a few embod-
iments of the present invention have been shown and
described, various changes may be made to graphical
configurations, and other multiple factors unrelated to the
scope of the invention.
[0059] FIG. 2 is a diagram 200 illustrating an example
of a user interface (UI) provided for an output controlin
an ultrasonic diagnosis apparatus according to an em-
bodiment of the present invention.
[0060] There may be provided an acoustic output man-
ager load 210, and may be also provided menus corre-
sponding to default settings 220, a TI display toggle 230,
an output power adjustment 240, a contrast agent sup-
port 250, and output control schemes 260, as sub-men-
us.
[0061] The default settings 220 may set an output level
to a default as described above.
[0062] The TI display toggle 230 may perform toggles,
such as TIb, TIs, TIc, and the like, and there may be
provided a UI load241 for output power adjustment, in
the output power adjustment 240, which will be further
described with reference to FIG. 3.
[0063] Also, in the contrast agent support 250, there
may be provided a setting UI load 251 according to a
contrast agent, which will be further described with ref-
erence to FIG. 4.
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[0064] FIG. 3 is a diagram 300 illustrating another ex-
ample of a user interface (UI) provided for an output con-
trol in an ultrasonic diagnosis apparatus according to an
embodiment of the present invention.
[0065] In FIG. 2, when the UI load 241 for the output
power adjustment is selected, a Graph User Interface
(GUI) may be provided as illustrated in the diagram 300.
[0066] The user may adjust an overall output to be with-
in a range of below 100 %, using an interface 310. A
processing procedure in case of receiving a command
to increase the overall output, or to lower the overall out-
put using the interface 310 may be similar as described
with reference to FIG. 1.
[0067] During a combinational mode operation, all of
interfaces 321 through 323, or a part of the interfaces
321 through 323 may be selectively provided. Then, the
user may control an individual output using the interfaces
321 through 323.
[0068] FIG. 4 is a diagram 400 illustrating another ex-
ample of a user interface (UI) provided for an output con-
trolin an ultrasonic diagnosis apparatus according to an
embodiment of the present invention.
[0069] There may be provided an MI map that may
graphically indicate an MI with respect to a current oper-
ation, by an interface 401.
[0070] The user may separately adjust a Low MI, a
Flash MI, and the like using interfaces 410 through 430,
in response to a contrast agent, and may also control an
output frame or a duty cycle as aforementioned with ref-
erence to FIG. 1.
[0071] FIG. 5 is a diagram 500 illustrating another ex-
ample of a user interface (UI) provided for an output con-
trolin an ultrasonic diagnosis apparatus according to an
embodiment of the present invention.
[0072] There may be provided a return interface 511,
and an exit interface 512 for toggling interfaces in an area
510, and there may be provided a TI display interface
521, a contrast agent page interface 522, and a default
setting page interface 523 in an area 520.
[0073] The portion with respect to the TI display, pro-
vided in a toggle form in FIG. 3, may be currently provided
as a selective button interface 521.
[0074] In an area 530, there may be provided interfac-
es 531 through 533 for enabling the overall output ad-
justment or the individual output adjustment that have
been described with reference to FIG. 1.
[0075] FIG. 6 is a flowchart illustrating a method of con-
trolling an output of an ultrasonic diagnosis apparatus
according to an embodiment of the present invention.
[0076] In operation 610, an overall output adjustment
command may be received using the UI 110. Then, the
judging unit 120 may first judge whether a current mode
corresponds to a combinational mode.
[0077] In a case that the current mode corresponds to
a single mode instead of the combinational mode, the UI
100 may provide only an interface with respect to an over-
all output control, without providing an interface with re-
spect to an individual output control.

[0078] In the case of the single mode, the output control
unit 130 may perform an adjustment of a single power in
operation 650.
[0079] When the current mode is judged to correspond
to the combinational mode in operation 610, the judging
unit 120 may judge whether individual powers, for exam-
ple, a B/M power, and the like may reach a permissible
threshold with respect to safety standards, by the re-
ceived overall output control command, in operation 620.
[0080] When there is an item of the individual power
that may have reached the threshold, the output control
unit 130 may limit the item, which may have reached the
threshold, to be a value below the threshold, and may
also adjust an output of the transducer 140 to satisfy the
overall output control command with respect to other
items only, in operation 640.
[0081] When there is no item of the individual power
that may have reached the threshold in operation 620,
the output control unit 130 may adjust outputs of overall
items to satisfy the received overall output control com-
mand, in operation 630.
[0082] The detailed examples of the method of con-
trolling the output may be similar to the above-described
method ,with reference to FIG. 1.
[0083] The above-described exemplary embodiments
of the present invention may be recorded in computer-
readable media including program instructions to imple-
ment various operations embodied by a computer. The
media may also include, alone or in combination with the
program instructions, data files, data structures, and the
like. Examples of computer-readable media include mag-
netic media such as hard disks, floppy disks, and mag-
netic tape; optical media such as CD ROM discs and
DVDs magneto-optical media such as optical discs; and
hardware devices that are specially configured to store
and perform program instructions, such as read-only
memory (ROM), random access memory (RAM), flash
memory, and the like. Examples of program instructions
include both machine code, such as produced by a com-
piler, and files containing higher level code that may be
executed by the computer using an interpreter. The de-
scribed hardware devices may be configured to act as
one or more software modules in order to perform the
operations of the above-described exemplary embodi-
ments of the present invention, or vice versa.
[0084] Although a few exemplary embodiments of the
present invention have been shown and described, the
present invention is not limited to the described exem-
plary embodiments. Instead, it would be appreciated by
those skilled in the art that changes may be made to
these exemplary embodiments without departing from
the principles of the invention, the scope of which is de-
fined by the claims.

Claims

1. An ultrasonic diagnosis apparatus (100) that is con-
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figured to operate in a combinational mode compris-
ing a first mode and another mode, the apparatus
(100) being configured to simultaneously provide
output voltage levels using a transducer (140), the
apparatus (100) comprising:

an output control unit (130) configured to control
the voltage levels of a plurality of outputs of in-
dividual pulsers corresponding to said first mode
and said other mode;
a user interface (UI) (110) configured to receive
an output value control command with respect
to all of the plurality of the outputs;
a judging unit (120) configured to judge whether
the output value control command enables each
of the voltage levels of the plurality of outputs
corresponding to said first mode and said other
mode to exceed a threshold determined by safe-
ty standards with respect to said first mode and
said other mode, wherein:

when the judging unit (120) judges that the
output value control command corresponds
to a command that enables a voltage level
of an output corresponding to said first
mode to exceed a threshold determined by
the safety standards with respect to said first
mode and does not enable a voltage level
of an output corresponding to said other
mode to exceed a threshold determined by
the safety standards with respect to said
other mode, the output control unit (130) is
configured to maintain the output corre-
sponding to said first mode to be below the
threshold and to adjust, based on the output
value control command, the output corre-
sponding to said other mode, and
when the judging unit (120) judges that the
output value control command corresponds
to a command that does not enable the volt-
age levels of the plurality of outputs corre-
sponding to said first mode and said other
mode to exceed the threshold determined
by the safety standards with respect to said
first mode and said other mode, the output
control unit (130) is configured to adjust,
based on the output value control com-
mand, the outputs corresponding to said
first mode and said other mode.

2. The apparatus (100) of claim 1, wherein the combi-
national mode is selected from the group consisting
of a brightness (B) + power Doppler (pD) mode, a B
+ color Doppler (CD) mode, and a B + pD + CD mode.

3. The apparatus (100) of claim 1, wherein the output
value control command increases voltages of the
overall outputs of the transducer (140) correspond-

ing to the combinational mode, or lowers the voltages
of the overall outputs of the transducer (140) corre-
sponding to the combinational mode, by a percent-
age unit.

4. The apparatus (100) of claim 1, wherein the UI (110)
comprises:

a first output control interface corresponding to
each of a plurality of modes included in the com-
binational mode; and
a second output control interface to adjust over-
all outputs of the plurality of the modes.

5. The apparatus (100) of claim 1, wherein the first
mode corresponds to a B mode, and the safety
standards with respect to the first mode correspond
to a mechanical index (MI).

6. A method of controlling an output of an ultrasonic
diagnosis apparatus (100) that is configured to op-
erate in a combinational mode comprising a first
mode and another mode, the apparatus (100) simul-
taneously providing output voltage levels using a
transducer (140), the method comprising:

controlling, by an output control unit (130) of the
ultrasonic diagnosis apparatus (100), the volt-
age levels of a plurality of outputs of individual
pulsers corresponding to said first mode and
said other mode;
receiving, by a user interface (UI) (110) of the
ultrasonic diagnosis apparatus (100), an output
value control command with respect to all of the
plurality of the outputs;
judging, by a judging unit (120) of the ultrasonic
diagnosis apparatus (100), whether the output
value control command enables each of the volt-
age levels of the plurality of outputs correspond-
ing to said first mode and said other mode to
exceed a threshold determined by safety stand-
ards with respect to said first mode and said oth-
er mode; and
when it is judged that the output value control
command corresponds to a command that en-
ables a voltage level of an output corresponding
to said first mode to exceed a threshold deter-
mined by the safety standards with respect to
said first mode and does not enable a voltage
level of an output corresponding to said other
mode to exceed a threshold determined by the
safety standards with respect to said other
mode, maintaining, by the output control unit
(130) of the ultrasonic diagnosis apparatus
(100), the output corresponding to said first
mode to be below the threshold and adjusting,
based on the output value control command, the
outputs corresponding to said other mode, and
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when it is judged that the output value control
command corresponds to a command that does
not enable the voltage levels of the plurality of
outputs corresponding to said first mode and
said other mode to exceed the threshold deter-
mined by the safety standards with respect to
said first mode and said other mode, adjusting,
based on the output value control command, the
outputs corresponding to said first mode and
said other mode.

7. The method of claim 6, wherein the combinational
mode is selected from the group consisting of a
brightness (B) + power Doppler (pD) mode, a B +
color Doppler (CD) mode, and a B + pD + CD mode.

8. The method of claim 6, wherein the output value con-
trol command increases voltages of the overall out-
puts of the transducer (140) corresponding to the
combinational mode, or lowers the voltages of the
overall outputs of the transducer (140) correspond-
ing to the combinational mode, by a percentage unit.

9. The method of claim 6, further comprising:

providing, by the UI (110), an output control in-
terface corresponding to each of a plurality of
modes included in the combinational mode, and
the output control interface to adjust overall out-
puts of the plurality of the modes, in advance of
receiving the output value control command.

10. The method of claim 6, wherein the first mode cor-
responds to a B mode, and the safety standards with
respect to the first mode correspond to a mechanical
index (MI).

11. A non-transitory computer-readable storage medi-
um having stored thereon a program, which when
executed by a computer, performs the method of
claim 6.

Patentansprüche

1. Ultraschalldiagnosevorrichtung (100), die dafür vor-
gesehen ist, in einem kombinatorischen Modus be-
trieben zu werden, welcher Folgendes aufweist:

einen ersten Modus und einen weiteren Modus,
wobei die Vorrichtung (100) dafür vorgesehen
ist, unter Verwendung eines Transducers (140)
gleichzeitig Ausgangsspannungsniveaus zur
Verfügung zu stellen, wobei die Vorrichtung
(100) Folgendes aufweist:

eine Ausgangssteuereinheit (130), die da-
für vorgesehen ist, die Spannungsniveaus

einer Vielzahl von Ausgängen von einzel-
nen Impulsgebern, die mit dem ersten Mo-
dus und dem weiteren Modus korrespon-
dieren, zu steuern;
eine Benutzerschnittstelle (UI) (110), die
dafür vorgesehen ist, einen Ausgangswert-
Steuerbefehl in Bezug auf sämtliche der
Vielzahl von Ausgängen zu empfangen;
eine Beurteilungseinheit (120), die dafür
vorgesehen ist, zu beurteilen, ob der Aus-
gangswert-Steuerbefehl es jedem der
Spannungsniveaus der Vielzahl von Aus-
gängen, die mit dem ersten Modus und dem
weiteren Modus korrespondieren, ermög-
licht, einen Grenzwert, der durch Sicher-
heitsstandards in Bezug auf den ersten Mo-
dus und den weiteren Modus festgelegt ist,
zu überschreiten,

wobei:

wenn die Beurteilungseinheit (120) beur-
teilt, dass der Ausgangswert-Steuerbefehl
einem Befehl entspricht, der es einem
Spannungsniveau eines Ausgangs, der mit
dem ersten Modus korrespondiert, erlaubt,
einen Grenzwert zu überschreiten, der
durch die Sicherheitsstandards in Bezug
auf den ersten Modus festgelegt ist, und es
einem Spannungsniveau eines Ausgangs,
der mit dem weiteren Modus korrespon-
diert, nicht erlaubt, einen Grenzwert zu
überschreiten, der durch die Sicherheits-
standards in Bezug auf den weiteren Modus
festgelegt ist, die Ausgangssteuereinheit
(130) dafür vorgesehen ist, den Ausgang,
der mit dem ersten Modus korrespondiert,
unterhalb des Grenzwerts zu halten, und,
basierend auf dem Ausgangswert-Steuer-
befehl, den Ausgang entsprechend dem
weiteren Modus einzustellen, und
wenn die Beurteilungseinheit (120) beur-
teilt, dass der Ausgangswert-Steuerbefehl
einem Befehl entspricht, der es den Span-
nungsniveaus der Vielzahl von Ausgängen,
die mit dem ersten Modus und dem weiteren
Modus korrespondieren, nicht erlaubt, den
Grenzwert zu überschreiten, der durch die
Sicherheitsstandards in Bezug auf den ers-
ten Modus und den weiteren Modus festge-
legt ist, die Ausgangssteuereinheit (130)
dafür vorgesehen ist, basierend auf dem
Ausgangswert-Steuerbefehl die Ausgänge
entsprechend dem ersten Modus und dem
weiteren Modus einzustellen.

2. Vorrichtung (100) nach Anspruch 1, wobei der kom-
binatorische Modus aus der Gruppe ausgewählt ist,
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die aus einem Helligkeits- (B) + Leistungs-Doppler
(pD)-Modus, einem B + Farb-Doppler-(CD)-Modus
und einem B + pD + CD-Modus besteht.

3. Vorrichtung (100) nach Anspruch 1, wobei der Aus-
gangswert-Steuerbefehl die Spannungen der Ge-
samtausgänge des Transducers (140) entspre-
chend dem kombinatorischen Modus erhöht oder die
Spannungen der Gesamtausgänge des Transdu-
cers (140) entsprechend dem kombinatorischen Mo-
dus um eine prozentuale Einheit verringert.

4. Vorrichtung (100) nach Anspruch 1, wobei die UI
(110) Folgendes aufweist:

eine erste Ausgangssteuerschnittstelle, die mit
jedem einer Vielzahl von Modi, die in dem kom-
binatorischen Modus enthalten sind korrespon-
diert; und
eine zweite Ausgangssteuerschnittstelle, um
Gesamtausgänge der Vielzahl von Modi einzu-
stellen.

5. Vorrichtung (100) nach Anspruch 1, wobei der erste
Modus einem B-Modus entspricht und die Sicher-
heitsstandards in Bezug auf den ersten Modus ei-
nem mechanischen Index (MI) entsprechen.

6. Verfahren zum Steuern eines Ausgangs einer Ultra-
schalldiagnosevorrichtung (100), die dafür vorgese-
hen ist, in einem kombinatorischen Modus betrieben
zu werden, welcher einen ersten Modus und einen
weiteren Modus aufweist, wobei die Vorrichtung un-
ter Verwendung eines Transducers (140) gleichzei-
tig Ausgangsspannungsniveaus zur Verfügung
stellt, wobei das Verfahren Folgendes aufweist:

Steuern, mittels einer Ausgangssteuereinheit
(130) der Ultraschalldiagnosevorrichtung (100)
die Spannungsniveaus einer Vielzahl von Aus-
gängen von einzelnen Impulsgebern, die mit
dem ersten Modus und dem weiteren Modus
korrespondieren;
Empfangen, mittels einer Benutzerschnittstelle
(UI) (110) der Ultraschalldiagnosevorrichtung
(100), eines Ausgangswert-Steuerbefehls in
Bezug auf sämtliche der Vielzahl der Ausgänge;
Beurteilen mittels einer Beurteilungseinheit
(120) der Ultraschalldiagnosevorrichtung (100),
ob der Ausgangswert-Steuerbefehl es jedem
der Spannungsniveaus der Vielzahl von Aus-
gängen, die mit dem ersten Modus und dem wei-
teren Modus korrespondieren, einen Grenz-
wert, der durch Sicherheitsstandards in Bezug
auf den ersten Modus und dem weiteren Modus
festgelegt ist, zu überschreiten; und
wenn beurteilt wird, dass der Ausgangswert-
Steuerbefehl einem Befehl entspricht, der es ei-

nem Spannungsniveau eines Ausgangs, der mit
dem ersten Modus korrespondiert, erlaubt, ei-
nen Grenzwert zu überschreiten, der durch die
Sicherheitsstandards in Bezug auf den ersten
Modus festgelegt ist, und es einem Spannungs-
niveau eines Ausgangs, der mit dem weiteren
Modus korrespondiert, nicht erlaubt, einen
Grenzwert zu überschreiten, der durch die Si-
cherheitsstandards in Bezug auf den weiteren
Modus festgelegt ist, halten, mittels der Aus-
gangssteuereinheit (130) der Ultraschalldiagno-
sevorrichtung (100), des Ausgangs, der mit dem
ersten Modus korrespondiert, unterhalb des
Grenzwerts, und basierend auf dem Ausgangs-
wert-Steuerbefehl, die Ausgänge entsprechend
dem weiteren Modus einzustellen, und
wenn beurteilt wird, dass der Ausgangswert-
Steuerbefehl einem Befehl entspricht, der es
den Spannungsniveaus der Vielzahl von Aus-
gängen, die mit dem ersten Modus und dem wei-
teren Modus korrespondieren, nicht erlaubt, den
Grenzwert zu überschreiten, der durch die Si-
cherheitsstandards in Bezug auf den ersten Mo-
dus und den weiteren Modus festgelegt ist, ein-
stellen, basierend auf dem Ausgangswert-Steu-
erbefehl, der Ausgänge entsprechend dem ers-
ten Modus und dem weiteren Modus.

7. Verfahren nach Anspruch 6, wobei der kombinato-
rische Modus aus der Gruppe ausgewählt wird, die
aus einem Helligkeits- (B) + Leistungs-Doppler
(pD)-Modus, einem B + Farb-Doppler-(CD)-Modus
und einem B + pD + CD-Modus besteht.

8. Verfahren nach Anspruch 6, wobei der Ausgangs-
wert-Steuerbefehl die Spannungen der Gesamtaus-
gänge des Transducers (140) entsprechend dem
kombinatorischen Modus erhöht oder die Spannun-
gen der Gesamtausgänge des Transducers (140)
entsprechend dem kombinatorischen Modus um ei-
ne prozentuale Einheit verringert.

9. Verfahren nach Anspruch 6, welches des Weiteren
folgendes aufweist:
Zurverfügungstellen, mittels der UI (110), einer Aus-
gangssteuerschnittstelle, die mit jedem einer Viel-
zahl von MODI, die in dem kombinatorischen Modus
enthalten sind, korrespondiert, und der Ausgangs-
steuerschnittstelle, um Gesamtausgänge der Viel-
zahl von MODI vor dem Empfangen des Ausgangs-
wert-Steuerbefehls

10. Verfahren nach Anspruch 6, wobei der erste Modus
einem B-Modus entspricht und die Sicherheitsstan-
dards in Bezug auf den ersten Modus einem mecha-
nischen Index (MI) entsprechen.

11. Dauerhaftes (transitory), computerlesbares Spei-
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chermedium, auf dem ein Programm gespeichert ist,
das, wenn es von einem Computer ausgeführt wird,
das Verfahren nach Anspruch 6 durchführt.

Revendications

1. Appareil de diagnostic ultrasonique (100) qui est
configuré pour opérer selon un mode combiné com-
prenant un premier mode et un autre mode, l’appareil
(100) étant configuré pour fournir simultanément des
niveaux de tension de sortie en utilisant un transduc-
teur (140), l’appareil (100) comprenant :

une unité de contrôle de sortie (130) configurée
pour contrôler les niveaux de tension d’une plu-
ralité de sorties d’émetteurs individuels corres-
pondant audit premier mode et audit autre
mode ;
un utilisateur d’interface (U1) (110) configuré
pour recevoir une commande de contrôle de la
valeur de sortie par rapport à toute la pluralité
des sorties ;
une unité de jugement (120) configurée pour ju-
ger si la commande de contrôle de la valeur de
sortie autorise chaque niveau de tension de la
pluralité de sorties correspondant audit premier
mode et audit autre mode à dépasser un seuil
déterminé par les standards de sécurité par rap-
port audit premier mode et audit autre mode,
dans lequel :

lorsque l’unité de jugement (120) juge que
la commande de contrôle de la valeur de
sortie correspond à une commande qui
autorise un niveau de tension d’une sortie
correspondant audit premier mode pour dé-
passer un seuil déterminé par les standards
de sécurité par rapport audit premier mode
et ne permet pas d’atteindre un niveau de
tension d’une sortie correspondant audit
autre mode pour dépasser un seuil déter-
miné par les standards de sécurité par rap-
port audit autre mode, l’unité de contrôle de
sortie (130) est configurée pour maintenir
la sortie correspondant audit premier mode
pour être en-dessous du seuil et pour ajus-
ter, sur base de la commande de valeur de
contrôle, la sortie correspondant audit autre
mode, et
lorsque l’unité de jugement (120) juge que
la commande de contrôle de la valeur de
sortie correspond à une commande qui
n’autorise pas un niveau de tension de la
pluralité de sorties correspondant audit pre-
mier mode et audit autre mode pour dépas-
ser le seuil déterminé par les standards de
sécurité par rapport audit premier mode et

audit autre mode, l’unité de contrôle de sor-
tie (130) est configurée pour ajuster, sur ba-
se de la commande de contrôle de la valeur
de sortie, les sorties correspondant audit
premier mode et audit autre mode.

2. Appareil de diagnostic (100) selon la revendication
1, dans lequel le mode combiné est sélectionnée
parmi le groupe de luminosité (B) + mode pouvoir
Doppler (pD), un mode B + couleur Doppler (CD), et
un mode B + pD + CD.

3. Appareil de diagnostic (100) selon la revendication
1, dans lequel la commande de contrôle de la valeur
de sortie augmente les tensions des sorties globales
du transducteur (140) correspondant au mode com-
biné, ou abaisse les tensions des sorties globales
du transducteur (140) correspondant au mode com-
biné, par une unité de pourcentage.

4. Appareil de diagnostic (100) selon la revendication
1, dans lequel le Ul (110) comprend :

une première interface de contrôle de sortie cor-
respondant à chacune de la pluralité de modes
inclus dans le mode combiné ; et
une seconde interface de contrôle de sortie pour
ajuster les sorties globales de la pluralité de mo-
des.

5. Appareil de diagnostic (100) selon la revendication
1, dans lequel le premier mode correspond à un mo-
de B, et les standards de sécurité par rapport au
premier mode, correspondent à un indice mécani-
que (MI).

6. Procédé de contrôle de la sortie d’un appareil de
diagnostic ultrasonique (100) qui est configuré pour
opérer en un mode combiné comprenant un premier
mode et un autre mode, l’appareil (100) fournissant
simultanément des niveaux de sortie de tensions en
utilisant un transducteur (140), le procédé
comprenant :

contrôler, par une unité de contrôle (130) de la
sortie de l’appareil (100) de diagnostic ultraso-
nique, des niveaux de tension d’une pluralité de
sorties de générateurs d’impulsions individuels
correspondant audit premier mode et audit autre
mode ;
réceptionner, par un utilisateur d’interface (U1)
(110) de l’appareil (100) de diagnostic ultraso-
nique, une commande de contrôle de la valeur
de sortie par rapport à toute la pluralité de
sorties ;
juger, par une unité de jugement (120) de l’ap-
pareil (100) de diagnostic ultrasonique, si la
commande de contrôle de la valeur de sortie
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autorise chacun des niveaux de tension de la
pluralité de sorties correspondant audit premier
mode et audit autre mode à dépasser un seuil
déterminé par les standards de sécurité, par rap-
port audit premier mode et audit autre mode ; et
lorsqu’il est jugé que la commande de contrôle
de valeur de sortie correspondant à une com-
mande qui autorise un niveau de tension d’une
sortie correspondant audit premier mode à dé-
passer un seuil déterminé par les standards de
sécurité par rapport audit premier mode et
n’autorise pas un niveau de tension d’une sortie
correspondant audit autre mode à dépasser un
seuil déterminé par les standards de sécurité
par rapport audit autre mode, maintenir, par
l’unité de contrôle de sortie (130) de l’appareil
de diagnostic ultrasonique (100), la sortie cor-
respondant audit premier mode pour être en-
dessous du seuil et ajuster, sur la base de la
commande de contrôle de la valeur de sortie,
les sorties correspondant audit autre mode, et
lorsqu’il est jugé que la commande de contrôle
de valeur de sortie correspondant à une com-
mande qui n’autorise pas les niveaux de tension
de la pluralité de sorties correspondant audit
premier mode et audit autre mode à dépasser
le seuil déterminé par les standards de sécurité,
par rapport audit premier mode et audit autre
mode, ajuster, sur base d’une commande de
contrôle de valeur de sortie, les sorties corres-
pondant audit premier mode et audit autre mo-
de.

7. Procédé selon la revendication 6, dans lequel le mo-
de combiné est sélectionné parmi le groupe de lu-
minosité (B) + mode pouvoir Doppler (pD), un mode
B + couleur Doppler (CD), et un mode B + pD + CD.

8. Procédé selon la revendication 6, dans lequel la
commande de contrôle de la valeur de sortie aug-
mente les tensions des sorties globales du transduc-
teur (140) correspondant au mode combiné, ou
abaisse les tensions des sorties globales du trans-
ducteur (140) correspondant au mode combiné, par
une unité de pourcentage.

9. Procédé selon la revendication 6, comprenant en
outre :

la fourniture, par le Ul (110), d’une interface de
contrôle de sortie correspondant à chacune de
la pluralité de modes inclus dans le mode
combiné ; et
une interface de contrôle de sortie pour ajuster
les sorties globales de la pluralité de modes,
avant de recevoir la commande de contrôle de
la valeur de sortie.

10. Procédé selon la revendication 6, dans lequel le pre-
mier mode correspond à un mode B, et les standards
de sécurité par rapport audit premier mode corres-
pondent à un index mécanique (M1).

11. Support de stockage lisible par ordinateur non tran-
sitoire, sur lequel est stocké un programme qui, lors-
qu’il est exécuté par un ordinateur, exécute le pro-
cédé selon la revendication 6.
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