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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method ap-
paratus for controlling an output voltage of an ultrasound
signal in such a way that a probe outputs a target output
voltage in consideration of characteristics information of
the probe and transmission conditions of an ultrasound
system.

2. Description of the Related Art

[0002] An ultrasound diagnostic device is a device for
transmitting ultrasound signals from a surface of a target
object toward a predetermined region inside the target
object and acquiring tomograms of soft tissues or images
of blood flow based on information regarding ultrasound
signals reflected by tissues inside the target object.
[0003] Advantages of such an ultrasound diagnostic
device are its small size, inexpensive price, and real-time
result acquisition. Furthermore, an ultrasound diagnostic
device is very safe and causes no radiation exposure.
Therefore, an ultrasound diagnostic device is widely used
together with other types of imaging diagnostic devices,
such as X-ray devices, computerized tomography (CT)
scanners, magnetic resonance image (MRI) devices,
scintillation cameras, etc.
[0004] Generally, outputs (transmitting voltage, pres-
sure, and energy) of an ultrasound diagnostic device are
restricted and determined based on the international
standards (e.g., mechanical index (MI)). In this regard,
the MI is an index that represents quantified mechanical
effects of ultrasound on a human body.
[0005] Another related international standard is a ther-
mal index (TI). Generally, the internationally permitted
levels of the MI and TI are less than 1.9 and less than
6.0, respectively.
[0006] Meanwhile, an ultrasound diagnostic device is
configured to output ultrasound signals having power lev-
els that are optimized to applications without exceeding
limits set by the FDA based on results of AP&I experi-
ments. However, in some applications, e.g., a low Mi en-
vironment utilizing a blood-pool contrast agent, the level
of an output voltage may be changed or distorted.
[0007] JP 2010 279575 describes how to reduce the
possibility for the generation of the malfunction of a
switching element in a transmission control apparatus
for an ultrasonic diagnostic apparatus when the voltage
of a power source apparatus has been raised without
changing the constitution of the power source apparatus
or the constitution of a transmission driving pulse circuit.

SUMMARY OF THE INVENTION

[0008] According to an aspect of the present invention,

there is provided a method of controlling an output volt-
age of an ultrasound signal according to claim 1.
[0009] The controlling of the voltage of the ultrasound
signal output by the ultrasound signal generating unit in-
cludes detecting a first voltage with respect to an ultra-
sound signal input to the probe; predicting a second volt-
age of an ultrasound signal to be output by the probe to
the target object based on the detected first voltage, the
property information regarding the probe, and the trans-
mission conditions; and in a case where a difference be-
tween the predicted second voltage and the target output
voltage exceeds a predetermined tolerance, generating
a new voltage level to be input to the ultrasound signal
generating unit.
[0010] The generating of a new voltage level includes
converting information regarding the newly generated
voltage level to a predetermined bit(Binary digit) digital
signal.
[0011] The method further includes, in a case where a
low mechanical index (MI) mode is selected, stopping
the probe from outputting ultrasound signals to the target
object; and, in a case where a difference between the
predicted second voltage and the target output voltage
is within a predetermined tolerance, allowing the probe
to output ultrasound signals to the target object.
[0012] The transmission conditions include at least
one from among transmission frequency, transmission
cycle, and transmission duty rate.
[0013] The controlling of the voltage of an ultrasound
signal output by the ultrasound signal generating unit is
repetitively performed a predetermined number of times
or during a predetermined time interval.
[0014] The acquiring of the property information re-
garding the probe includes acquiring identification infor-
mation regarding the probe; and extracting property in-
formation regarding the probe corresponding to the ac-
quired identification information regarding the probe.
[0015] According to another aspect of the present in-
vention, there is provided an ultrasound signal output
voltage controlling apparatus according to claim 6.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The above and other features and advantages
of the present invention will become more apparent by
describing in detail exemplary embodiments thereof with
reference to the attached drawings in which:

FIG. 1 is a block diagram for describing configuration
of a general ultrasound diagnostic device related to
an embodiment of the present invention;
FIG. 2 is a diagram showing output voltage charac-
teristics of a general ultrasound signal output voltage
adjusting device according to an embodiment of the
present invention;
FIG. 3 is a block diagram for describing an ultrasound
signal output voltage adjusting device according to
an embodiment of the present invention;
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FIG. 4 is a diagram for describing an ultrasound sig-
nal generating unit according to an embodiment of
the present invention;
FIG. 5 is a diagram for describing a voltage control
unit according to an embodiment of the present in-
vention;
FIG. 6 is a flowchart for describing a method of con-
trolling an output voltage of an ultrasound signal ac-
cording to an embodiment of the present invention;
and
FIG. 7 is a flowchart for describing in detail a method
of controlling an output voltage of an ultrasound sig-
nal according to the present embodiment.

DETAILED DESCRIPTION OF THE INVENTION

[0017] In addition, although the terms used in the
present invention are selected from generally known and
used terms, some of the terms mentioned in the descrip-
tion of the present invention have been selected by the
applicant at his or her discretion, the detailed meanings
of which are described in relevant parts of the description
herein. Furthermore, it is required that the present inven-
tion is understood, not simply by the actual terms used
but by the meaning of each term lying within.
[0018] In addition, unless explicitly described to the
contrary, the word "comprise" and variations such as
"comprises" or "comprising" will be understood to imply
the inclusion of stated elements but not the exclusion of
any other elements. In addition, the terms "-er", "-or", and
"module" described in the specification mean units for
processing at least one function and operation and can
be implemented by hardware components or software
components and combinations thereof.
[0019] Expressions such as "at least one of," when pre-
ceding a list of elements, modify the entire list of elements
and do not modify the individual elements of the list.
[0020] Hereinafter, a target object may refer to a part
of a human body. For example, a target object may in-
clude an internal organ, such as a liver, heart, uterus,
brain, breast, stomach, etc., or a fetus.
[0021] Hereinafter, a "user" is a medical expert, e.g.,
a doctor, a nurse, a medical laboratory technician, a med-
ical imaging expert, etc., but is not limited thereto.
[0022] Hereinafter, the present invention will be de-
scribed in detail by explaining preferred embodiments of
the invention with reference to the attached drawings.
Like reference numerals in the drawings denote like el-
ements.
[0023] FIG. 1 is a block diagram for describing config-
uration of a general ultrasound diagnostic device related
to an embodiment of the present invention.
[0024] An ultrasound transmitting unit of a general ul-
trasound diagnostic device may include an ultrasound
signal generating unit 10, an analog filter unit 20, a pro-
tection circuit configuring unit 30, and a probe 40.
[0025] The ultrasound signal generating unit 10 out-
puts ultrasound signals according to transmission con-

ditions set by a user or system default transmission con-
ditions of a corresponding scanning mode. Ultrasound
signals output by the ultrasound signal generating unit
10 are transmitted through the analog filter unit 20 and
the protection circuit configuring unit 30 and are trans-
mitted to the probe 40.
[0026] The analog filter unit 20 functions like a low pass
filter or a band pass filter to limit ultrasound signals bands
and is generally formed of analog devices. Therefore,
ultrasound signals output by the ultrasound signal gen-
erating unit 10, and more particularly, signals with low
level voltages, are distorted.
[0027] Furthermore, the protection circuit configuring
unit 30 includes a circuit for protecting an ultrasound di-
agnostic device, in which an ultrasound transmitting unit
and a receiving unit are not separated, from being dam-
aged when a strong transmission signal is transmitted to
the receiving unit, when devices like diodes are utilized
in such a circuit. However, since a diode has non-linear
properties, which leads to poor performance with respect
to small signals, ultrasound signals are distorted by the
protection circuit configuring unit 30.
[0028] Therefore, when an ultrasound signal output by
the ultrasound signal generating unit 10 passes through
the analog filter unit 20 and the protection circuit config-
uring unit 30, the ultrasound signal is distorted, and thus
a voltage of an ultrasound signal actually output by the
probe 40 to a target object is lower than a voltage of an
ultrasound signal output by the ultrasound signal gener-
ating unit 10.
[0029] For example, as shown in FIG. 2, even if a user
inputs a voltage a Vpp to the ultrasound signal generating
unit 10 so as to output the voltage a Vpp from the probe
40, voltage of an ultrasound signal actually output by the
probe 40 becomes a’ Vpp. For the probe 40 to actually
output the voltage a Vpp, it is necessary to input a voltage
b Vpp, which is greater than the voltage a Vpp, to the
ultrasound signal generating unit 10.
[0030] An ultrasound signal output voltage adjusting
device according to an embodiment of the present inven-
tion adjusts the voltage of an ultrasound signal output by
the ultrasound signal generating unit 10, such that a user
may adjust the voltage of an ultrasound signal output by
the probe 40 to a desired output voltage. Hereinafter,
configuration of an ultrasound signal output voltage ad-
justing device according to an embodiment of the present
invention will be described in detail with reference to FIG.
3.
[0031] FIG. 3 is a block diagram for describing an ul-
trasound signal output voltage adjusting device 1000 ac-
cording to an embodiment of the present invention.
[0032] The ultrasound signal output voltage adjusting
device 1000 according to an embodiment of the present
invention is a device for controlling an output voltage of
an ultrasound signal output by an ultrasound diagnostic
device. The ultrasound signal output voltage adjusting
device 1000 may be integrated in an ultrasound diagnos-
tic device or may be individually embodied.
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[0033] As shown in FIG. 3, according to the present
embodiment, the ultrasound signal output voltage adjust-
ing device 1000 may include an ultrasound signal gen-
erating unit 100, a probe 200, a receiving unit 300, a
voltage control unit 400, a probe output control unit 500,
and a memory (not shown).
[0034] However, not all of the components stated
above are necessary. The ultrasound signal output volt-
age adjusting device 1000 may be embodied with more
or less components than those stated above.
[0035] The ultrasound signal generating unit 100 may
generate an ultrasound signal to be transmitted to a target
object. The ultrasound signal generating unit 100 may
generate an ultrasound signal based on predetermined
transmission conditions.
[0036] Transmission conditions according to an em-
bodiment of the present invention may include at least
one of a transmission frequency (TX frequency), a trans-
mission cycle (TX cycle), and a transmission pulse width
ratio (TX duty rate). Furthermore, the transmission con-
ditions according to an embodiment of the present inven-
tion may further include pulse shaping and TX apodiza-
tion.
[0037] According to an embodiment of the present in-
vention, a target output voltage may be input to the ul-
trasound signal generating unit 100. The term ’target out-
put voltage’ refers to a voltage a user desires to output
to a target object via the probe 200. In other words, ac-
cording to an embodiment of the present invention, a
user or the ultrasound signal output voltage adjusting de-
vice 1000 may determine a target output voltage and may
input the target output voltage to the ultrasound signal
generating unit 100.
[0038] Furthermore, according to an embodiment of
the present invention, the voltage control unit 400 may
input a new voltage level to the ultrasound signal gener-
ating unit 100. In this case, the ultrasound signal gener-
ating unit 100 may generate an ultrasound signal based
on the new voltage level.
[0039] According to an embodiment of the present in-
vention, the ultrasound signal generating unit 100 may
include a pulsar waveform generating unit 110 and a pul-
sar output generating unit 120.
[0040] The pulsar waveform generating unit 110 may
generate an ultrasound output waveform based on at
least one of the TX frequency, TX cycle, and TX duty
rate. Shapes of an ultrasound output waveform according
to an embodiment of the present invention may vary. The
pulsar output generating unit 120 may generate an ultra-
sound signal by applying a predetermined power level to
the ultrasound output waveform generated by the pulsar
waveform generating unit 110.
[0041] For example, as shown in FIG. 4, the pulsar
waveform generating unit 110 may generate a rectangu-
lar ultrasound output waveform A. In this case, the pulsar
output generating unit 120 generates an ultrasound sig-
nal B based on the ultrasound output waveform A re-
ceived from the pulsar waveform generating unit 110 and

a voltage level C received from the voltage control unit
400.
[0042] Referring back to FIG. 3, the probe 200 may
receive an ultrasound signal output by the ultrasound sig-
nal generating unit 100 and output the received ultra-
sound signal to a target object. Furthermore, the probe
200 may receive an ultrasound echo signal correspond-
ing to the output ultrasound signal. According to an em-
bodiment of the present invention, frequency response
characteristics of the probe 200 may vary according to
manufacturers of the probe 200.
[0043] The probe 200 according to an embodiment of
the present invention may include at least one of a 1
-dimensional (1 D) probe, a 1.5D probe, and a 2D (matrix)
probe.
[0044] The receiving unit 300 may acquire a target out-
put voltage to be output by the probe 200 to the target
object. According to an embodiment of the present in-
vention, a user may input a target output voltage via a
user input unit (not shown).
[0045] A user input unit according to an embodiment
of the present invention may include a keypad, a dome
switch, a touchpad (resistive/capacitive), a jog wheel, a
jog switch, etc. Particularly, if a touchpad and a display
unit constitute a layered structure, the layered structure
may be referred to as a touch screen.
[0046] The receiving unit 300 may acquire transmis-
sion conditions. In other words, the receiving unit 300
may acquire at least one of the TX frequency, TX cycle,
and TX duty rate.
[0047] Furthermore, according to an embodiment of
the present invention, the receiving unit 300 may receive
mode selecting information. In this case, transmission
conditions may be changed according to the mode se-
lecting information. For example, if a user selects at least
one of a Pen mode, a Gen mode, and a Res mode, trans-
mission conditions may be changed to the TX frequency,
TX cycle, and TX duty rate that correspond to the selected
mode(s).
[0048] According to an embodiment of the present in-
vention, the receiving unit 300 may acquire property in-
formation regarding the probe 200. The property infor-
mation regarding the probe 200 according to an embod-
iment of the present invention may refer to information
regarding frequency response characteristics of the
probe 200. For example, property information regarding
the probe 200 may include gain values of the probe 200
according to frequencies.
[0049] The voltage control unit 400 may control voltage
of an ultrasound signal output by the ultrasound signal
generating unit 100 based on the predetermined trans-
mission information and the property information regard-
ing the probe 200. For example, the voltage control unit
400 may control voltage of an ultrasound signal output
by the ultrasound signal generating unit 100 in a case
where a difference between a predicted voltage of an
ultrasound signal expected to be output by the probe 200
and a target output voltage exceeds a predetermined tol-
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erance.
[0050] According to an embodiment of the present in-
vention, the voltage control unit 400 may control voltages
of ultrasound signals output by the ultrasound signal gen-
erating unit 100 a predetermined number of times or dur-
ing a predetermined time interval.
[0051] According to another embodiment of the
present invention, the voltage control unit 400 may con-
trol a voltage of an ultrasound signal output by the ultra-
sound signal generating unit 100 when a mode is
changed. For example, if a blood-pool contrast agent
mode is selected, the voltage control unit 400 may ad-
justa voltage of an ultrasound signal output by the ultra-
sound signal generating unit 100.
[0052] In a low Ml environment utilizing an ultrasound
blood-pool contrast agent, an ultrasound signal output
by the ultrasound signal generating unit 100 may be sig-
nificantly distorted, and thus a voltage actually output by
the probe 200 may be significantly lower than a target
output voltage.
[0053] A detailed description of the voltage control unit
400 will be given below with reference to FIG. 5.
[0054] In a case where a low MI mode is selected, the
probe output control unit 500 may stop the probe 200
from outputting ultrasound signals to a target object.
Since a difference between a target output voltage and
a voltage actually output by the probe 200 increases in
a low MI mode, it is necessary to compensate a voltage
of an ultrasound signal, such that the voltage output by
the probe 200 is close to the target output voltage.
[0055] In a case where a difference between a predict-
ed voltage of an ultrasound signal expected to be output
by the probe 200 and a target output voltage is within a
predetermined tolerance, the probe output control unit
500 may allow the probe 200 to output ultrasound signals
to a target object. In this case, the probe 200 may output
an ultrasound signal with a voltage within a tolerance of
a target output voltage to the target object.
[0056] A memory (not shown) may store a program for
controlling the voltage control unit 400 and may tempo-
rarily store data that is input/output. For example, the
memory (not shown) may store a probe property table.
The probe property table may include probe identification
information and frequency response characteristics cor-
responding to the probe identification information. Fur-
thermore, the memory (not shown) may store transmis-
sion conditions respectively corresponding to modes.
[0057] The memory (not shown) may include at least
one from among a flash memory type storage device, a
hard disk type storage device, a multimedia card micro
type storage device, a card type memory device (e.g., a
SD memory or a XD memory), a random access memory
(RAM), a static random access memory (SRAM), a read-
only memory (ROM), an electrically erasable program-
mable read-only memory (EEPROM), a programmable
read-only memory (PROM), a magnetic memory, a mag-
netic disk, and an optical disc. Furthermore, the ultra-
sound signal output voltage adjusting device 1000 may

operate web storage which functions as a storage device
on the internet.
[0058] FIG. 5 is a diagram for describing the voltage
control unit 400 according to an embodiment of the
present invention.
[0059] As shown in FIG, 5, the voltage control unit 400
according to an embodiment of the present invention may
include a voltage detecting unit 410, a predicting unit 420,
a comparing unit 430, and a voltage level generating unit
440. However, not all of the components stated above
are necessary. The voltage control unit 400 may be em-
bodied with more components than the components stat-
ed above or less components than the components stat-
ed above.
[0060] The voltage detecting unit 410 may detect a first
voltage with respect to an ultrasound signal input to the
probe 200. According to an embodiment of the present
invention, since an ultrasound signal output by the ultra-
sound signal generating unit 100 is distorted as the ul-
trasound signal passes through an analog filter unit and
a protection circuit configuring unit, voltage of an ultra-
sound signal input to the probe 200 may be lower than
voltage of the ultrasound signal output by the ultrasound
signal generating unit 100.
[0061] The predicting unit 420 may predict a second
voltage to be output by the probe 200 to a target object.
In this case, the predicting unit 420 may predict the sec-
ond voltage based on property information regarding the
probe 200 and transmission conditions that are acquired
by the receiving unit 300 based on the first voltage.
[0062] According to an embodiment of the present in-
vention, the receiving unit 300 may include a probe iden-
tification information determining unit 310. The probe
identification information determining unit 310 may ac-
quire identification information regarding a probe and ex-
tract property information regarding the probe in corre-
spondence to the acquired identification information.
Identification information regarding a probe may include
an ID, a product code, and model information regarding
the probe.
[0063] According to an embodiment of the present in-
vention, the receiving unit 300 may further include a TX
condition unit 320. The TX condition unit 320 may extract
predetermined transmission conditions. For example,
the TX condition unit 320 may extract transmission con-
ditions corresponding to a mode selected by a user.
[0064] The comparing unit 430 compares the predicted
second voltage to the target output voltage and deter-
mines whether a difference between the second voltage
and the target output voltage is within a predetermined
tolerance.
[0065] In a case where the difference between the pre-
dicted second voltage and the target output voltage ex-
ceeds the predetermined tolerance, the voltage level
generating unit 440 may generate a new voltage level to
be input to the ultrasound signal generating unit 100.
[0066] Furthermore, the voltage level generating unit
440 may convert information regarding the new voltage
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level to a predetermined bit(Binary digit)digital signal. For
example, in a case where power is controlled with 8 bits
digital signal, the voltage level generating unit 440 may
indicate 0 Vpp as ’00000000’ and may indicate 200 Vpp
or the maximum voltage as ’11111111.’
[0067] FIG. 6 is a flowchart for describing a method of
controlling an output voltage of an ultrasound signal ac-
cording to an embodiment of the present invention.
[0068] Referring to FIG. 6, the method of controlling
output voltage of an ultrasound signal includes opera-
tions that are chronologically performed by the ultra-
sound signal output voltage adjusting device 1000 shown
in FIGS. 3 and 5. Therefore, even if omitted below, any
descriptions given above regarding the ultrasound signal
output voltage adjusting device 1000 shown in FIGS. 3
and 5 may also be applied to the method of controlling
output voltage of an ultrasound signal shown in FIG. 6.
[0069] As shown in FIG. 6, according to an embodi-
ment of the present invention, the ultrasound signal out-
put voltage adjusting device 1000 may acquire a target
voltage to be output by the probe 200 to a target object
and transmission conditions (operation S610).
[0070] For example, the ultrasound signal output volt-
age adjusting device 1000 may receive an input of 100
Vpp from a user as a target output voltage. Furthermore,
the ultrasound signal output voltage adjusting device
1000 may extract predetermined transmission conditions
(e.g., TX frequency, TX cycle, TX duty rate, etc.) corre-
sponding to a mode selected by the user.
[0071] According to an embodiment of the present in-
vention, the ultrasound signal output voltage adjusting
device 1000 may acquire property information regarding
the probe 200 (operation S620). For example, the receiv-
ing unit 300 may receive identification information of the
probe 200 connected to the ultrasound signal output volt-
age adjusting device 1000 and may extract property in-
formation of the probe 200 corresponding to the received
identification information from a memory.
[0072] If a plurality of probes 200 are connected to the
ultrasound signal output voltage adjusting device 1000,
the receiving unit 300 may receive identification informa-
tion regarding the probe 200 selected by a user from
among the plurality of probes 200. In this case, the re-
ceiving unit 300 extracts property information regarding
the probe 200 corresponding to the identification infor-
mation of the selected probe 200.
[0073] According to an embodiment of the present in-
vention the ultrasound signal output voltage adjusting de-
vice 1000 may control voltage of an ultrasound signal
output by the ultrasound signal generating unit 100,
based on the target output voltage, the transmission con-
ditions, and the property information regarding the probe
200 (operation S630).
[0074] FIG. 7 is a flowchart for describing in detail a
method of controlling an output voltage of an ultrasound
signal according to the present embodiment.
[0075] Referring to FIG. 7, the method of controlling
output voltage of an ultrasound signal includes opera-

tions that are chronologically performed by the ultra-
sound signal output voltage adjusting device 1000 shown
in FIGS. 3 and 5. Therefore, even if omitted below, any
descriptions given above regarding the ultrasound signal
output voltage adjusting device 1000 shown in FIGS. 3
and 5 may also be applied to the method of controlling
an output voltage of an ultrasound signal shown in FIG. 7.
[0076] According to an embodiment of the present in-
vention, the ultrasound signal output voltage adjusting
device 1000 may receive an external selection of a low
MI mode (operation S710). The low MI mode refers to a
mode requiring an acoustic pressure significantly lower
than that of common ultrasound imaging generating con-
dition. For example, in a case of acquiring an ultrasound
image by using a contrast agent, a low MI mode may be
used to prevent the contrast agent from being burst and
to maintain nonlinear resonance characteristics.
[0077] A contrast agent refers to a chemical that is in-
jected into blood vessels for acquiring clear views of tis-
sues or blood vessels. For example, contrast agents ac-
cording to an embodiment of the present invention may
include ultrasound contrast agents, micro-bubbles, etc.
A size of a contrast agent according to an embodiment
of the present invention may be smaller than or equal to
that of a red blood cell.
[0078] Resonance characteristics of contrast agents
may vary according to manufacturers or products. For
example, a contrast agent manufactured by a company
A may exhibit linear resonance characteristics at a
acoustic pressure around 50kPa, may exhibit nonlinear
resonance characteristics at a acoustic pressure around
100kPa, and may burst at an acoustic pressure equal to
or higher than 150kPa. Meanwhile, a contrast agent man-
ufactured by a company B may burst at an acoustic pres-
sure equal to or higher than 130kPa.
[0079] In a case where a low MI mode is selected, the
ultrasound signal output voltage adjusting device 1000
may stop the probe 200 from outputting ultrasound sig-
nals to a target object (operation S720). The reason is
that, since ultrasound signals may be distorted more sig-
nificantly in a low MI mode, it is necessary to compensate
voltage of ultrasound signals output by the probe 200.
[0080] The ultrasound signal output voltage adjusting
device 1000 may detect a first voltage of an ultrasound
signal input to the probe 200 (operation S730). The ul-
trasound signal output voltage adjusting device 1000
may predict a second voltage to be output by the probe
200 to a target object based on the first voltage, property
information regarding the probe 200, and predetermined
transmission conditions (operation S740).
[0081] According to an embodiment of the present in-
vention, since property information regarding the probe
200 includes frequency response values of probes, the
ultrasound signal output voltage adjusting device 1000
receives identification information regarding the probe
200 that is either currently connected or is selected by a
user and extracts a frequency response curve of the
probe 200 corresponding to the received identification
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information.
[0082] In this case, the ultrasound signal output voltage
adjusting device 1000 may apply a TX frequency from
among the predetermined transmission conditions to the
extracted frequency response curve of the probe 200 and
acquire a gain value of the probe 200 according to the
TX frequency.
[0083] The ultrasound signal output voltage adjusting
device 1000 predicts a second voltage with respect to an
ultrasound signal to be output by the probe 200 to a target
object by applying the gain value of the probe 200 to the
detected first voltage.
[0084] According to an embodiment of the present in-
vention, the ultrasound signal output voltage adjusting
device 1000 determines whether a difference between
the second voltage and the target output voltage is within
a predetermined tolerance (operation S750).
[0085] In a case where the difference between the pre-
dicted second voltage and the target output voltage ex-
ceeds the predetermined tolerance, the ultrasound signal
output voltage adjusting device 1000 generates a new
voltage level to be input to the ultrasound signal gener-
ating unit 100 (operation S760).
[0086] At this point, the ultrasound signal output volt-
age adjusting device 1000 applies the newly generated
voltage level to the ultrasound signal generating unit 100
(operation S770). According to an embodiment of the
present invention, the ultrasound signal output voltage
adjusting device 1000 may convert information regarding
the new voltage level to a predetermined bit digital signal
and apply the digital signal to the ultrasound signal gen-
erating unit 100.
[0087] In a case where the difference between the pre-
dicted second voltage and the target output voltage is
within the predetermined tolerance, the ultrasound signal
output voltage adjusting device 1000may allow the probe
200 to output ultrasound signals to a target object.
[0088] For example, it is assumed below that a user
sets a target output voltage to 100 Vpp and sets a toler-
ance to 1 Vpp. If the user applies the target output voltage
or 100 Vpp to the ultrasound signal generating unit 100,
a second voltage of an ultrasound signal expected to be
output by the probe 200 may be 90 Vpp. In this case,
since a difference between the target output voltage
(=100 Vpp) and the second voltage (=90 Vpp) is 10 Vpp,
the difference (=10 Vpp) exceeds the tolerance (=1 Vpp),
and thus the ultrasound signal output voltage adjusting
device 1000 may generate a new voltage level of 120
Vpp.
[0089] In a case where the ultrasound signal output
voltage adjusting device 1000 applies the new voltage
level of 120 Vpp to the ultrasound signal generating unit
100, a second voltage of an ultrasound signal expected
to be output by the probe 200 may be 107 Vpp. In this
case, since a difference between the target output volt-
age (=100 Vpp) and the second voltage (=107 Vpp) is 7
Vpp, the difference (=7 Vpp) exceeds the tolerance (=1
Vpp), and thus the ultrasound signal output voltage ad-

justing device 1000 may generate a new voltage level of
110 Vpp.
[0090] In a case where the ultrasound signal output
voltage adjusting device 1000 applies the new voltage
level of 110 Vpp to the ultrasound signal generating unit
100, a second voltage of an ultrasound signal expected
to be output by the probe 200 may be 99.5 Vpp. In this
case, since a difference between the target output volt-
age (=100 Vpp) and the second voltage (=99.5 Vpp) is
0.5 Vpp, the difference (=0.5 Vpp) is smaller than the
tolerance (=1 Vpp), and thus the ultrasound signal output
voltage adjusting device 1000 does not generate a new
voltage level and allows the probe 200 to output ultra-
sound signals to a target object. Therefore, the probe
200 may output an ultrasound signal with a voltage of
99.5 Vpp.
[0091] According to an embodiment of the present in-
vention, an ultrasound diagnostic device may stably out-
put ultrasound signals whose output voltage is dose to a
target output voltage via a probe. Furthermore, according
to an embodiment of the present invention, an ultrasound
diagnostic device may automatically adjust a transmitting
voltage to a target voltage level even if transmission con-
ditions change.
[0092] Furthermore, according to an embodiment of
the present invention, in a low Ml mode using an ultra-
sound contrast agent or micro-bubbles, an ultrasound
diagnostic device may change acoustic pressures for
maximizing sensitivity of an ultrasound image without
bursting the micro-bubbles.
[0093] A method according to an embodiment of the
present invention may be embodied in the form of pro-
gram commands that may be carried out by various com-
puter devices and may be stored in a computer readable
recording medium. The computer readable recording
medium may include program commands, data files, data
structures, or combinations thereof. The program com-
mands stored in the computer readable recording medi-
um may be either exclusively designed and configured
for the present invention or known in the art. Examples
of computer readable recording media include magnetic
media, such as a floppy disk and a magnetic tape, optical
media, such as a CD-ROM and a DVD, magneto-optical
media, such as a floptical disk, and hardware devices
exclusively configured to store and carry out program
commands, such as a ROM, a RAM, and a flash memory.
Examples of the program commands include not only
machine languages generated by compilers, but also
high-level languages that may be carried out by a com-
puter via an interpreter.
[0094] While the present invention has been particu-
larly shown and described with reference to exemplary
embodiments thereof, it will be understood by those of
ordinary skill in the art that various changes in form and
details may be made therein without departing from the
scope of the present invention as defined by the following
claims.
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Claims

1. A method of controlling an output voltage of an ul-
trasound signal that is output by a probe (40,200) to
a target object, the method comprising:

acquiring a target output voltage to be output by
the probe (40,200) to the target object and trans-
mission conditions;
acquiring property information regarding the
probe (40,200); and
detecting a first voltage with respect to an ultra-
sound signal input to the probe (40,200); char-
acterised by:
predicting a second voltage of an ultrasound sig-
nal to be output by the probe (40,200) to the
target object based on the detected first voltage,
the property information regarding the probe
(40,200), and the transmission conditions; and
in a case where a difference between the pre-
dicted second voltage and the target output volt-
age exceeds a predetermined tolerance, gener-
ating a new voltage level to be input to an ultra-
sound signal generating unit (10,100).

2. The method of claim 1, wherein the step of generat-
ing a new voltage level comprises converting infor-
mation regarding the newly generated voltage level
to a predetermined bit/Binary digit digital signal.

3. The method of claim 1, further comprising:

in a case where a low mechanical index (MI)
mode is selected, stopping the probe from out-
putting ultrasound signals to the target object;
and
in a case where a difference between the pre-
dicted second voltage and the target output volt-
age is within a predetermined tolerance, allow-
ing the probe (40,200) to output ultrasound sig-
nals to the target object.

4. The method of claim 1, wherein the transmission
conditions comprise at least one from among trans-
mission frequency, transmission cycle, and trans-
mission duty rate.

5. The method of claim 1, wherein the step of acquiring
property information regarding the probe (40,200)
comprises:

acquiring identification information regarding
the probe (40,200); and
extracting property information regarding the
probe (40,200) corresponding to the acquired
identification information regarding the probe
(40,200).

6. An ultrasound signal output voltage controlling ap-
paratus comprising:

an ultrasound signal generating unit (10,100),
which generates ultrasound signals;
a probe (40,200), which receives ultrasound sig-
nals from the ultrasound signal generating unit
(10,100) and outputs the received ultrasound
signals to a target object;
a receiving unit (300), which receives a target
output voltage to be output by the probe (40,200)
to the target object, transmission conditions, and
property information regarding the probe
(40,200); and
a voltage detecting unit (410), which detects a
first voltage with respect to an ultrasound signal
input to the probe (40,200); characterised by:
a predicting unit (420), which predicts a second
voltage of an ultrasound signal to be output by
the probe (40,200) to the target object based on
the detected first voltage, the property informa-
tion regarding the probe (40,200), and the trans-
mission conditions; and
a voltage level generating unit (440), which gen-
erates a new voltage level to be input to the ul-
trasound signal generating unit (10,100), in a
case where a difference between the predicted
second voltage and the target output voltage ex-
ceeds a predetermined tolerance.

7. The ultrasound signal output voltage controlling ap-
paratus of claim 6, wherein the voltage level gener-
ating unit (440) converts information regarding the
newly generated voltage level to a predetermined
bit/Binary digit digital signal.

8. The ultrasound signal output voltage controlling ap-
paratus of claim 6, further comprising a probe output
control unit (500), which stops the probe (40,200)
from outputting ultrasound signals to the target ob-
ject in a case where a low mechanical index (MI)
mode is selected and allows the probe (40,200) to
output ultrasound signals to the target object in a
case where a difference between the predicted sec-
ond voltage and the target output voltage is within a
predetermined tolerance.

9. The ultrasound signal output voltage controlling ap-
paratus of claim 6, wherein the transmission condi-
tions comprise at least one from among transmission
frequency, transmission cycle, and transmission du-
ty rate.

10. The ultrasound signal output voltage controlling ap-
paratus of claim 6, wherein the receiving unit (300)
comprises a probe identification information deter-
mining unit (310), which acquires identification infor-
mation regarding the probe (40,200) and extracts
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property information regarding the probe corre-
sponding to the acquired identification information
regarding the probe (40,200).

11. A computer readable recording medium having re-
corded thereon a computer program for implement-
ing the method of controlling an output voltage of an
ultrasound signal of claim 1.

Patentansprüche

1. Verfahren zur Steuerung einer Ausgangsspannung
eines Ultraschallsignals, das von einer Sonde
(40,200) an ein Zielobjekt ausgegeben wird, wobei
das Verfahren Folgendes aufweist:

Erlangen einer Zielausangsspannung, die
durch die Sonde (40,200) an das Zielobjekt aus-
zugeben ist, sowie von Übertragungsbedingun-
gen;
Erlangen von Eigenschaftsinformationen hin-
sichtlich der sonde (40,200); und
Detektieren einer ersten Spannung unter Be-
zugnahme auf ein Ultraschallsignal, das in die
Sonde (40,200) eingegeben wurde;
gekennzeichnet durch
Vorhersagen einer zweiten Spannung eines Ul-
traschallsignals, das von der Sonde (40,200) an
das Zielobjekt auszugeben ist, basierend auf
der detektierten ersten Spannung, der Eigen-
schaftsinformationen hinsichtlich der Sonde
(40,200) und der Übertragungsbedingungen;
und
in einem Fall, in dem eine Differenz zwischen
der vorhergesagten zweiten Spannung und der
Zielausgangsspannung eine vorbestimmte To-
leranz überschreitet, Erzeugen eines neuen
Spannungsniveaus, das an eine Ultraschallsig-
nal-Erzeugungseinheit (10,100) auszugeben
ist.

2. Verfahren nach Anspruch 1, wobei der Schritt des
Erzeugens eines neuen Spannungsniveaus die
Konvertierung von Informationen hinsichtlich des
neu erzeugten Spannungsniveaus zu einem vorbe-
stimmten Bit/Binärelement-Digitalsignal aufweist.

3. Verfahren nach Anspruch 1, welches des Weiteren
Folgendes aufweist:

in einem Fall, in dem ein niedriger mechanischer
Index (MI)-Modus ausgewählt wird, Verbinden
des Ausgebens von Ultraschallsignalen durch
die Sonde an das Zielobjekt; und
in einem Fall, in dem eine Differenz zwischen
der vorhergesagten zweiten Spannung und der
Zielausgangsspannung innerhalb einer vorbe-

stimmten Toleranz liegt, Erlauben, dass die
Sonde (40,200) Ultraschallsignale an das Ziel-
objekt ausgibt.

4. Verfahren nach Anspruch 1, wobei die Übertra-
gungsbedingungen wenigstens eines von Übertra-
gungsfrequenz, Übertragungszyklus und Übertra-
gungsdienstrate beinhalten.

5. Verfahren nach Anspruch 1, wobei der Schritt des
Erlangens von Eigenschaftsinformationen hinsicht-
lich der Sonde (40,200) Folgendes aufweist:

Erlangen von Identifikationsinformationen hin-
sichtlich der Sonde (40,200); und
Extrahieren von Eigenschaftsinformationen hin-
sichtlich der Sonde (40,200) entsprechend der
erlangten Identifikationsinformationen hinsicht-
lich der Sonde (40,200).

6. Vorrichtung zur Steuerung einer Ultraschallsignal-
Ausgangsspannung, welche Folgendes aufweist:

eine Ultraschallsignal-Erzeugungseinheit
(10,100), welche Ultraschallsignale erzeugt;
eine Sonde (40,200), welche Ultraschallsignale
von der Ultraschallsignal-Erzeugungseinheit
(10,100) empfängt und die empfangenen Ultra-
schallsignale an ein Zielobjekt ausgibt;
eine Empfangseinheit (300), welche eine Ziel-
ausgangsspannung, die durch die Sonde
(40,200) zu dem Zielobjekt auszugeben ist,
Übertragungsbedingungen und Eigenschaftsin-
formationen hinsichtlich der Sonde (40,200)
empfängt; und
eine Spannungsdetektiereinheit (410), welche
eine erste Spannung hinsichtlich eines Ultra-
schallsignals, das der Sonde (40,200) zuzufüh-
ren ist, detektiert;
gekennzeichnet durch
eine Vorhersageeinheit (420), welche eine zwei-
te Spannung eines Ultraschallsignals, das
durch die Sonde (40,200) an das Zielobjekt aus-
zugeben ist,
basierend auf der detektierten ersten Span-
nung, den Eigenschaftsinformationen hinsicht-
lich der Sonde (40,200) und der Übertragungs-
bedingungen vorhersagt; und
eine Spannungsniveau-Erzeugungseinheit
(440), welche ein neues Spannungsniveau er-
zeugt, das der Ultraschallsignal-Erzeugungs-
einheit (10,100) in einem Fall zuzuführen ist, in
dem eine Differenz zwischen der vorhergesag-
ten zweiten Spannung und der Zielausgangs-
spannung eine vorbestimmte Toleranz über-
schreitet.

7. Vorrichtung zur Steuerung einer Ausgangsspan-
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nung eines Ultraschallsignals nach Anspruch 6, wo-
bei die Spannungsniveau-Erzeugungseinheit (440)
Informationen hinsichtlich des neu erzeugten Span-
nungsniveaus in ein vorbestimmtes Bit/Binärele-
ment-Digitalsignal konvertiert.

8. Vorrichtung zur Steuerung der Ausgangsspannung
eines Ultraschallsignals nach Anspruch 6, welche
des Weiteren eine Sondenausgangs-Steuereinheit
(500) aufweist, welche verhindert, dass die Sonde
(40,200) Ultraschallsignale an das Zielobjekt in ei-
nem Fall ausgibt, in dem ein niedriger mechanischer
Index (MI)-Modus ausgewählt ist, und es der Sonde
(40,200) erlangt, Ultraschallsignale an das Zielob-
jekt in einem Fall auszugeben, in dem eine Differenz
zwischen der vorhergesagten zweiten Spannung
und der Zielausgangsspannung innerhalb einer vor-
bestimmten Toleranz liegt.

9. Vorrichtung zur Steuerung der Ausgangsspannung
eines Ultraschallsignals nach Anspruch 6, wobei die
Übertragungsbedingungen wenigstens eines von
Übertragungsfrequenz, Übertragungszyklus und
Übertragungsdienstrate beinhalten.

10. Vorrichtung zur Steuerung der Ausgangsspannung
eines Ultraschallsignals nach Anspruch 6, wobei die
Empfangseinheit (300) eine Sondenidentifikations-
Informationsermittlungseinheit (310) aufweist, wel-
che Identifikationsinformationen hinsichtlich der
Sonde (40,200) erlangt und Eigenschaftsinformati-
onen hinsichtlich der Sonde entsprechend der er-
langten Identifikationsinformationen hinsichtlich der
Sonde (40,200) extrahiert.

11. Computerlesbares Aufzeichnungsmedium mit ei-
nem darauf aufgezeichneten Computerprogramm
zur Durchführung des Verfahrens zur Steuerung ei-
ner Ausgangsspannung eines Ultraschallsignals
nach Anspruch 1.

Revendications

1. Procédé pour mesurer la tension de sortie d’un si-
gnal ultrasonique qui est délivré par une sonde (40,
200) sur un objet cible, ce procédé comportant :

l’acquisition d’une tension de sortie cible pou-
vant être délivrée par une sonde (40, 200) sur
un objet cible et les conditions de transmission;
l’acquisition d’informations de propriété relati-
ves à la sonde (40, 200) ; et
la détection d’une première tension par rapport
à un signal ultrasonique d’entrée dans la sonde
(40, 200) ; caractérisé par
la prédiction d’une seconde tension d’un signal
ultrasonique délivré par la sonde (40, 200) sur

l’objet cible, basé sur la première tension détec-
tée,
l’information de propriété relative à la sonde (40,
200) et les conditions de transmission ; et
dans le cas où la différence entre la seconde
tension prédite et la première tension de sortie
de la cible dépasse une valeur de tolérance pré-
déterminée,
la génération d’un nouveau niveau de tension
destiné à être introduit dans une unité (10, 100)
de génération d’un signal ultrasonique.

2. Procédé selon la revendication 1, dans lequel l’étape
de génération d’un nouveau niveau de tension com-
porte la conversion de l’information concernant le
niveau de tension récemment généré en un signal
numérique bit/chiffre binaire prédéterminé.

3. Procédé selon la revendication 1, comprenant en
outre :

dans le cas où un mode d’indice mécanique (MI)
faible est sélectionné, l’arrêt de l’émission par
la sonde de signaux ultrasoniques de sortie vers
l’objet cible ; et
dans le cas où une différence entre la seconde
tension prédite et la tension de sortie de la cible
est située à l’intérieur d’une tolérance prédéter-
minée,
l’autorisation de l’émission par la sonde (40,
200) de signaux de sortie ultrasoniques vers
l’objet cible.

4. Procédé selon la revendication 1, dans lequel les
conditions de transmission comportent au moins une
parmi les fréquences de transmission, de cycle de
transmission et de vitesse de travail de la transmis-
sion.

5. Procédé selon la revendication 1, dans lequel l’étape
d’acquisition d’informations de propriété relatives à
la sonde (40, 200) comporte :

l’acquisition d’une information d’identification
concernant la sonde (40, 200); et
l’extraction des informations de propriété con-
cernant la sonde (40, 200) correspondant à l’in-
formation d’identification relative à la sonde (40,
200).

6. Appareil pour mesurer la tension de sortie d’un signal
ultrasonique comportant une unité (10, 100) géné-
ratrice de signal ultrasonique, qui génère des si-
gnaux ultrasoniques ;
une sonde (40, 200) qui reçoit les signaux ultraso-
niques de l’unité (10, 100) génératrice de signal ul-
trasonique et transmet les signaux ultrasoniques sur
un objet cible ;
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une unité réceptrice (300) qui reçoit une tension de
sortie de cible pour être émise par la sonde (40, 200)
vers l’objet cible, les conditions de transmission et
l’information de propriété relative à la sonde (40,
200), et,
une unité de détection (410) qui détecte une premiè-
re tension relative à une sortie de signal ultrasonique
de la sonde (40, 200) ; caractérisé par :

une unité de prédiction (420), qui prédit une se-
conde tension d’un signal ultrasonique délivré
par la sonde (40, 200) sur l’objet cible, basée
sur la première tension détectée, l’information
de propriété relative à la sonde (40, 200) et les
conditions de transmission ; et
une unité (440) génératrice de niveau de ten-
sion, qui génère un nouveau niveau de tension
transmis à l’unité (10, 100) de génération d’un
signal ultrasonique, dans le cas où la différence
entre la seconde tension prédite et
la première tension de sortie de la cible dépasse
une valeur de tolérance prédéterminée.

7. Appareil pour mesurer la tension de sortie d’un signal
ultrasonique selon la revendication 6, dans lequel
l’unité (440) génératrice de niveau de tension con-
vertit les informations concernant le niveau de ten-
sion récemment généré en un signal numérique
bit/chiffre binaire prédéterminé.

8. Appareil pour mesurer la tension de sortie d’un signal
ultrasonique selon la revendication 6, comprenant
en outre une unité de contrôle (500) qui empêche la
sonde (40, 200) d’émettre des signaux de sortie ul-
trasoniques vers l’objet cible, dans le cas où un mode
d’indice mécanique (MI) faible est sélectionné, et qui
autorise la sonde (40, 200) à émettre des signaux
ultrasoniques vers l’objet cible si la différence entre
la seconde tension prédite et la tension de sortie de
la cible se situe à l’intérieur d’une tolérance prédé-
terminée.

9. Appareil pour mesurer la tension de sortie d’un signal
ultrasonique selon la revendication 6, dans lequel la
transmission de conditions comporte au moins une
parmi les fréquences de transmission, de cycle de
transmission et de vitesse de travail de la transmis-
sion.

10. Appareil pour mesurer la tension de sortie d’un signal
ultrasonique selon la revendication 6, dans lequel
l’unité réceptrice (300) comporte une unité (310) de
détermination de l’information d’identification de la
sonde, qui acquiert l’information d’identification de
la sonde (40, 200) et extrait les informations de pro-
priété concernant l’information d’identification acqui-
se relative à la sonde (40, 200).

11. Support pouvant être lu par un ordinateur, portant
sous forme enregistrée le logiciel pour implémenter
le procédé pour mesurer la tension de sortie d’un
signal ultrasonique de la revendication 1.
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