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Description

CROSS-REFERENCE TO RELATED PATENT APPLI-
CATION

[0001] This application claims the benefit of Korean
Patent Application No. 10-2010-0103448, filed on Octo-
ber 22, 2010, in the Korean Intellectual Property Office,
the disclosure of which is incorporated herein in its en-
tirety by reference.

BACKGROUND

[0002] The present invention relates to a method for
intuitively checking the abnormality of an object.

[0003] Ultrasound systems transmit ultrasound signals
from a surface of a human body or an animal body to-
wards a predetermined part within the body (i.e., an ob-
jectsuch as afetus or internal organ) and use information
about ultrasound signals reflected from a tissue within
the body to obtain images related to a cross-section of a
soft tissue or blood flow. Due to its compact and cheap
design, real-time display, and high stability with no risk
of exposure to X-rays or other radiations, such an ultra-
sound system has been widely used together with other
image diagnostic devices such as an X-ray diagnostic
device, a Computerized Tomography (CT) scanner, a
Magnetic Resonance Image (MRI) device, and a nuclear
medicine diagnostic device,

[0004] A common method for detecting a fetus with
Down syndrome is to measure the thickness of a nuchal
translucency (NT) in the fetus using an ultrasound sys-
tem. According to this method that was devised by Nico-
laides in 1992, if it is determined that

a fetus has any abnormality, an NT thickness has in-
creased due to subcutaneous accumulation of fluid at
the back of a fetal neck.

[0005] In particular, a fetus with Down syndrome or
other chromosomal abnormalities, or heart defects may
usually have an increased NT. Thus, when a doctor
measures the thickness of a translucent space behind a
fetal neck using an ultrasound system and finds that the
thickness of the translucent space exceeds 2.5 mm, a
more accurate test, such as chorionic villus sampling or
amniocentesis, is performed to see whether a fetus has
an abnormality.

[0006] However, this approach has a problem that it is
difficult to accurately measure the thickness of an NT
because it may vary depending on an angle or measure-
ment method. Thus, adoctor is inconvenienced in having
to check whether an actual NT thickness is greater than
2.5 mm for each test before making conclusions about
the abnormality of a fetus.

SUMMARY

[0007] The invention is defined by the appended
claims. All other embodiments are merely exemplary.
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The presentinvention provides a three-dimensional (3D)
ultrasound system and a method for operating the 3D
ultrasound system, which are capable of intuitively dis-
playing the abnormality of an object by generating meas-
urement data using ultrasound data relating to the object,
comparing the measurement data with reference data,
and controlling a color of the measurement data accord-
ing to the comparison result.

[0008] The presentinvention also provides a 3D ultra-
sound system and a method for operating the 3D ultra-
sound system, which allow a more intuitive display of the
degree of severity of an abnormality in an object by dis-
playing measurement data in different colors that are al-
located depending on whether a Nuchal Translucency
(NT) thickness measured on the objectis in an abnormal,
warning, or normal range.

[0009] According to an aspect of the presentinvention,
there is provided a 3D ultrasound system with the fea-
tures of claim 1, including: a scanning unit configured to
scan an object and generate ultrasound data; a measur-
ing unit configured to receive an input of a measurement
point in the ultrasound data and generate measurement
data associated with the measurement point; and a dis-
play controller configured to compare the measurement
data with reference data, determine one of an abnormal
grade, a warning grade and a normal grade, and display
the measurement data based on the determined grade,
wherein ifthe objectis a fetus and the measurement point
is an input around a Nuchal Translucency (NT) of the
fetus, the measuring unit is configured to generate two
measurement lines corresponding to the NT of the fetus,
measure the distance between the two measurement
lines as the measured length of the NT and generate
measurement data including the measured length,
wherein the reference data include a measurement sta-
tistical distribution for each of ages based on number of
fetuses accordingto NT lengths, wherein the display con-
troller is configured to analyze an age of the fetus based
on the ultrasound data, extract from a plurality of standard
length ranges in the reference data a first standard length
range corresponding to the age that is obtained from the
analysis, compare the first standard length range with
the measured length in the measurement data and de-
termine the grade. According to the invention, if the de-
termined grade is the 'warning grade’, the display con-
troller is configured to display the measurement data by
adjusting a luminance of a color allocated to the warning
grade based on a distance between the point and one of
abnormal and normal intervals within the measurement
statistical distribution data for the measurement point.
[0010] The display controller may be configured to dis-
play the measurement data in a color allocated to the
determined grade.

[0011] Furthermore, the measuring unit may be con-
figured to generate two measurement lines correspond-
ing to the NT of the fetus, measure the distance between
the two measurement lines as the measured length of
the NT and generate measurement data including the
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measured length.

[0012] The 3D ultrasound system may further include
an alarm output unit configured to output an alarm if the
point is in one of abnormal and warning intervals within
the measurement statistical distribution and determined
to correspond to one of the abnormal and warning
grades.

[0013] According to another aspect of the present in-
vention, there is provided a method for operating a 3D
ultrasound system with the features of claim 4, including:
scanning an object and generating ultrasound data; re-
ceiving an input of a measurement point from the ultra-
sound data and generating measurement data associat-
ed with the measurement point; comparing the measure-
ment data with selected reference data and determining
one of an abnormal grade, a warning grade and a normal
grade; and displaying the measurement data based on
the determined grade, wherein if the object is a fetus and
the measurement point is an input around a Nuchal
Translucency (NT) of the fetus, the generating of the
measurement data associated with the measurement
point comprises generating two measurement lines cor-
responding to the NT of the fetus, measuring the distance
between the two measurement lines as the measured
length of the NT and generating measurement data in-
cluding the measured length, wherein the reference data
include a measurement statistical distribution fpr each of
ages based on number of fetuses according to NT
lengths, and wherein the displaying of the measurement
data based on the determined grade comprises: analyz-
ing an age of the fetus based on the ultrasound data;
extracting from a plurality of standard length ranges in
the reference data a first standard length range corre-
sponding to the age that is obtained from the analysis;
comparing the first standard length range with the meas-
ured length in the measurement data and, if the deter-
mined grade is the ‘'warning grade’, displaying the meas-
urement data by adjusting a luminance of a color allocat-
ed to the warning grade based on a distance between
the point and one of abnormal and normal intervals within
the measurement statistical distribution data for the
measurement point.

[0014] The 3D ultrasound system and the method for
operating the 3D ultrasound system are capable of intu-
itively displaying the abnormality of an object by gener-
ating measurement data using ultrasound data relating
to the object, comparing the measurement data with ref-
erence data, and controlling a color of the measurement
data based on the comparison result.

[0015] According to an embodiment of the present in-
vention, measurement data is displayed in different
colors that are allocated depending on whether an NT
thickness measured with respect to the object is in an
abnormal, warning, or normal range, thereby allowing
more intuitive display of the degree of severity according
to the presence of abnormality in the object.
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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 illustrates an internal configuration of a three-
dimensional (3D) ultrasound system according to an
embodiment of the present invention;

FIG. 2 illustrates an example of an ROl when an
objsect is a fetus;

FIG. 3illustrates an example of displaying measure-
ment data obtained from an object;

FIG. 4 illustrates an example of reference data in-
cluding a measurement statistical distribution; and
FIG. 5 is a flowchart illustrating a method for oper-
ating a 3D ultrasound system of FIG. 1, according
to an embodiment of the present invention.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0017] Hereinafter, embodiments of the presentinven-
tion will be described in detail with reference to the at-
tached drawings. In the drawings, like reference numer-
als refer to like elements.

[0018] FIG. 1 illustrates an internal configuration of a
three-dimensional (3D) ultrasound system 100 according
to an embodiment of the present invention.

[0019] Referring to FIG. 1, the 3D ultrasound system
100 includes a scanning unit, a measuring unit 120, a
display controller 130, an alarm output unit 140, and a
database 150.

[0020] The scanning unit 110 scans an object to gen-
erate ultrasound data. More specifically, the scanning
unit 110 generates ultrasound data including image data
obtained by scanning the object within a human body or
an animal body. The object within the human body or the
animal body may be a fetus and its internal organs. In
other words, the scanning unit 110 generates ultrasound
data by scanning the fetus and its internal organs.
[0021] In order to generate ultrasound data for an ob-
ject, the scanning unit 110 may set a region of interest
(ROI) on the object and locates a seed in the ROI. The
seed may be set by an observer. Otherwise, the seed
may be automatically set based on the ROI.

[0022] When the object is a fetus, the seed may be
located near a Nuchal Translucency (NT) of the fetus.
Thereafter, the scanning unit 110 performs a 3D ultra-
sound scan on the object to generate image data such
that the ultrasound data may be generated. The image
data corresponds to a region in the ultrasound data oc-
cupied by the object.

[0023] The measuring unit 120 receives an input of a
measurement point from the ultrasound data and gener-
ates measurement data associated with the measure-
ment point. In this case, the measurement point may be
interpreted as a 'seed’.
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[0024] FIG. 2 illustrates an example of an ROl when
an object is a fetus.

[0025] Referring to FIGS. 1 and 2, when the object is
a fetus’, the measuring unit 120 may receive as an input
a measurement point + around an NT of the fetus. The
measuring unit 120 may generate two measurement
lines 10, 20 corresponding to the NT of the fetus around
the measurement point +. The measuring unit 120 may
measure a distance between the two measurementlines
10, 20_as a measured length ML of the NT.

[0026] Thetwo measurementlines 10, 20 may be gen-
erated by various methods. For one example, the meas-
uring unit 120 may recognize the NT of the fetus around
the measurement point + based on the characteristics of
the fetal NT, and generate the two measurement lines
10, 20 corresponding to the fetal NT. In this case, the
measuring unit 120 can recognize the fetal NT based on
brightness difference of pixels around the measurement
point +.

[0027] For another example, an observer, e.g., a doc-
tor, may input positions of the two measurement lines
10, 20 to generate the two measurement lines 10, 20.
[0028] However, a method for obtaining the measured
length ML according to FIG. 2 is an example, and the
measured length ML of the NT may be measured by var-
ious methods.

[0029] In this case, the measuring unit 120 generates
measurement data including the measured length ML.
[0030] A common method for detecting a fetus with
Down syndrome is to measure the thickness of an NT of
a fetus. A fetus having Down syndrome or other chromo-
somal abnormalities, or heart defects may usually have
a thick NT. Thus, when a doctor measures the thickness
of a translucent space behind a fetal neck using an ul-
trasound system and finds that the thickness of the trans-
lucent space is greater than 2.5 mm, a more accurate
test such as chorionic villus sampling or amniocentesis
is performed to check whether afetus has an abnormality.
[0031] However, because an NT thickness used in de-
tecting a fetus with Down syndrome varies depending on
the age of afetus, itis necessary to set a standard length
range for future use so as to determine whether a fetus
has an abnormality by comparing a measured length ob-
tained by measuring an actual object with a standard
length range.

[0032] Thedisplay controller 130 compares the meas-
urement data with reference data to determine a grade
and displays the measurement data based on the deter-
mined grade. For example, the reference data may con-
tain a standard NT length range for each fetal age. In
other words, the reference data may inculde a plurality
of standard length ranges one to one corresponding to
the fetal ages.

[0033] The display controller 130 analyzes an age of
the fetus, extracts from the reference data a standard
length range corresponding to the age which is obtained
from the analysis, and compares the standard length
range with the measured length ML in the measurement
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data. The display controller 130 then determines a grade
depending on whether the measured length ML is less
or greater than the standard length range, and displays
the measurement data in a color that is allocated to the
determined grade.

[0034] FIG. 3 illustrates an example of displaying
measurement data obtained from an object.

[0035] Referring to FIGS. 1 through 3, when a meas-
ured length ML in measurement data is included in a
standard length range extracted from reference data for
the age of an object, e.g., a fetus, the display controller
130 displays the measurement data (MaxNT 0.18 cm)
around a measurement point + in a green color image
210. The measured length ML that is included in the
standard length range may indicate that the fetus corre-
sponds to a 'normal grade’.

[0036] When the measured length ML is greater than
the standard length range extracted from reference data,
the display controller 130 displays the measurement data
(MaxNT 0.25 cm) around the measurement point + in a
red color image 220. The measured length ML that is
greater than the standard length range may indicate that
the fetus has Down syndrome and corresponds to an
‘abnormal grade’. Thus, the display controller 130 may
display the measurement data (MaxNT 0.25 cm) in the
red color image 220 so that a doctor may intuitively check
for the abnormality of the fetus, thereby allowing a doctor
to easily recognize the severity of the abnormality of the
fetus.

[0037] Conversely, when the measured length ML is
less than the standard length range extracted from ref-
erence data, the display controller 130 displays the
measurement data (MaxNT 0.08 cm) around the meas-
urement point + in a yellow color image 230. The meas-
ured length ML that is less than the standard length range
may indicate that the fetus corresponds to a 'warning
grade’.

[0038] When the fetus is determined to correspond to
the 'abnormal grade’ or the 'warning grade’, the alarm
output unit 140 outputs an alarm.

[0039] Inorderto facilitate the detection of a fetus hav-
ing Down syndrome, the 3D ultrasound system 100
needs to have reference data to compare with measure-
ment data for future use. The reference data may contain
a measurement statistical distribution for the measure-
ment point. A doctor uses statistical data created from
many years of experience and experimental values to
obtain standard NT length ranges for each age level.
[0040] For example, the doctor may create statistical
data using ultrasound data obtained from fetuses for
each age level and compare ultrasound data obtained
from a fetus with statistical data in order to determine the
age of the fetus. The statistical data and the reference
data may be stored in the database 150.

[0041] Forexample, the database 150 may contain ref-
erence data and statistical data for each age level.
[0042] FIG. 4 illustrates an example of reference data
including a measurement statistical distribution.
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[0043] ReferringtoFIGS. 1,2 and 4,thereference data
includes the measurement statistical distributions for
each of ages where an x-axis represents an NT length
and a y-axis represents the number of objects (fetuses).
The measurement statistical distributions may vary de-
pending on ages 310 and 320. In other words, although
numeric values are not described in detail in FIG. 4, an
NT length may vary depending on ages.

[0044] Thus, the display controller 130 analyzes the
age of the fetus based on the ultrasound data, extracts
reference data corresponding to the determined age from
the database 150, and compares a standard length range
in the extracted reference data with a measured length
ML in the measurement data.

[0045] In one embodiment, the display controller 130
checks a point in the measurement statistical distribution
at which the measurement data, e.g., the measured
length ML, is located and determines one of an abnormal
grade, a warning grade, and a normal grade. When the
pointis in a normal interval (including the largest number
of objects) within the measurement statistical distribution
and the fetus is determined to correspond to a normal
grade, the display controller 130 may display the meas-
urement data in 'green’.

[0046] Whenthe pointisinawarninginterval (including
an increasing or decreasing number of objects) within
the measurement statistical distribution and the fetus is
determined to correspond to a warning grade, the display
controller 130 may display the measurement data in 'yel-
low’.

[0047] When the pointis in an abnormal interval (with
the smallest number of objects) within the measurement
statistical distribution and the fetus is determined to cor-
respond to an abnormal grade, the display controller 130
may display the measurement data in 'red’.

[0048] Furthermore, when the point is in the warning
interval and the fetus is determined to correspond to the
‘warning grade’, the display controller 130 may display
the measurement data by adjusting the luminance of the
color allocated to the warning grade based on a distance
between the point and one of abnormal and normal in-
tervals within the measurement statistical distribution. In
other words, when the point is located at a position in the
warning interval that is closer to one of the normal and
abnormalintervals, the display controller 130 may display
the measurement data in different colors such as dark or
light yellow.

[0049] When the point is in an abnormal or warning
interval within the measurement statistical distribution
and determined to correspond to the abnormal or warning
grade, the alarm output unit 140 outputs an alarm.
[0050] FIG. 5 is a flowchart illustrating a method for
operating the 3D ultrasound system 100 of FIG. 1, ac-
cording to an embodiment of the present invention.
[0051] Referring to FIGS. 1, 2 and 5, in operation 410,
the 3D ultrasound system 100 scans an object to gener-
ate ultrasound data. More specifically, the 3D ultrasound
system 100 scans a fetus and its internal organs as an
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object to obtain image data and generates ultrasound
data including the obtained image data.

[0052] In operation 420, the 3D ultrasound system 100
receives an input of a measurement point + in the ultra-
sound data and generates measurement data associat-
ed with the measurement point +. For example, if the
object is a fetus and the measurement point + is input
with respect to an NT of the fetus, the 3D ultrasound
system 100 measures a measured length ML of the NT
based on the measurement point + and generates meas-
urement data including the measured length ML.
[0053] Inoperation 430, the 3D ultrasound system 100
compares the measurement data with reference data to
determine a grade and displays the measurement data
based on the determined grade. In other words, the 3D
ultrasound system 100 may display the measurement
data in a color allocated for the determined grade.
[0054] In one embodiment, the reference data may
contain standard NT lengths for each of ages. The 3D
ultrasound system 100 analyzes the age of the fetus
based on the ultrasound data, extracts from the reference
data a standard length range corresponding to the age
which is obtained from the analysis, and compares the
standard length range with the a measured length ML in
the measurement data. The age of the fetus may be an-
alyzed by comparing statistical data stored in the data-
base 150 with the ultrasound data. The 3D ultrasound
system 100 determines a grade depending on whether
the measured length ML is less or greater than the stand-
ard length range and displays the measurement data in
a color that is allocated to the determined grade.

[0055] Alternatively, if the reference data contains a
measurement statistical distribution for the measurement
point +, the 3D ultrasound system 100 may check a point
in the measurement statistical distribution at which the
measurement data is located and determine one of an
abnormal grade, a warning grade, and a normal grade.
The 3D ultrasound system 100 may then display the
measurement data in one of red, yellow and green colors
that is allocated for the determined grade.

[0056] For example, if the pointis in the warning inter-
val within the measurement statistical distribution and is
determined to correspond to the 'warning grade’, the 3D
ultrasound system 100 may display the measurement
data by adjusting the luminance of the color allocated to
the warning grade based on a distance between the point
and one of the abnormal and normal intervals within the
measurement statistical distribution.

[0057] Alternatively, if the point is in the abnormal or
warning interval within the measurement statistical dis-
tribution and is determined to correspond to the abnormal
or warning grade, the 3D ultrasound system 100 may
output an alarm.

[0058] Embodiments caninclude a computerreadable
medium including program commands for executing op-
erations implemented through various computers. The
computer readable medium can store program com-
mands, data files, data structures or combinations there-
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of. The program commands recorded in the medium may
be specially designed and configured for the present in-
vention or be known to those skilled in the field of com-
puter software. Examples of acomputer readable record-
ing medium include magnetic media such as hard disks,
floppy disks and magnetic tapes, optical media such as
CD-ROMs and DVDs, magneto-optical media such as
floptical disks, or hardware devices such as ROMs,
RAMs and flash memories, which are specially config-
ured to store and execute program commands. Exam-
ples of the program commands include a machine lan-
guage code created by a compiler and a high-level lan-
guage code executable by a computer using an interpret-
er and the like.

Claims

1. A three-dimensional (3D) ultrasound system com-
prising:

a scanning unit configured to scan an object and
generate ultrasound data;

a measuring unit configured to receive an input
of a measurement point in the ultrasound data
and generate measurement data associated
with the measurement point; and

a display controller configured to compare the
measurement data with reference data, deter-
mine one of an abnormal grade, a warning
grade, and a normal grade, and display the
measurement data based on the determined
grade,

wherein if the object is a fetus and the measure-
ment point is an input around to a Nuchal Trans-
lucency (NT) of the fetus, the measuring unit is
configured to generate two measurement lines
corresponding to the NT of the fetus, measure
the distance between the two measurement
lines as the measured length of the NT and gen-
erate measurement data including the meas-
ured length,

wherein the reference data include a measure-
ment statistical distribution for each of ages
based on number of fetuses and NT lengths,
wherein the display controller is configured to
analyze an age of the fetus based on the ultra-
sound data, extract from a plurality of standard
length ranges in the reference data a first stand-
ard length range corresponding to the age that
is obtained from the analysis, compare the first
standard length range with the measured length
in the measurement data and determine the
grade,

wherein if the determined grade is the 'warning
grade’, the display controlleris configured to dis-
play the measurement data by adjusting a lumi-
nance of a color allocated to the warning grade
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based on a distance between the measurement
point and one of abnormal and normal intervals
within a measurement statistical distribution da-
ta for the measurement point.

The system of claim 1, wherein the display controller
is configured to display the measurement data in a
color allocated to the determined grade.

The system of claim 1, further comprising an alarm
output unit configured to output an alarm if the meas-
urement point is in one of abnormal and warning in-
tervals within the measurement statistical distribu-
tion data and determined to correspond to one of the
abnormal and warning grades.

A method for operating a three-dimensional (3D) ul-
trasound system, the method comprising:

scanning an object and generating ultrasound
data;

receiving an input of a measurement point from
the ultrasound data and generating measure-
ment data associated with the measurement
point;

comparing the measurement data with refer-
ence data and determining one of an abnormal
grade, awarning grade, and anormal grade; and
displaying the measurement data based on the
determined grade,

wherein if the object is a fetus and the measure-
ment pointis an input around to a Nuchal Trans-
lucency (NT) of the fetus,

the generating of the measurement data asso-
ciated with the measurement point comprises
generating two measurement lines correspond-
ing tothe NT of the fetus, measuring the distance
between the two measurement lines as the
measured length of the NT and generating
measurement data including the measured
length

wherein the reference data include a measure-
ment statistical distribution for each of ages
based on number of fetuses and NT lengths, and
wherein the displaying of the measurement data
based on the determined grade comprises:

analyzing an age of the fetus based on the
ultrasound data,;

extracting from a plurality of standard length
ranges in the reference data a first standard
length range corresponding to the age that
is obtained from the analysis; and
comparing the first standard length range
with the measured length in the measure-
ment data,

wherein ifthe determined grade is the 'warn-
ing grade’,
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displaying the measurement data by adjust-
ing a luminance of a color allocated to the
warning grade based on a distance be-
tween the measurement point and one of
abnormal and normal intervals within a
measurement statistical distribution data for
the measurement point.

The method of claim 4, wherein the displaying of the
measurement data based on the determined grade
comprises displaying the measurement data in a
color allocated to the determined grade.

The method of claim 4, further comprising outputting
an alarm if the measurement point is in one of ab-
normal and warning intervals within the measure-
ment statistical distribution data and determined to
correspond to one of the abnormal and warning
grades.

Patentanspriiche

Dreidimensionale (3D)-Ultraschallanordnung, auf-
weisend:

eine Scaneinheit, die dazu ausgebildet ist, ein
Objekt zu scannen und Ultraschalldaten zu er-
zeugen;

eine Messeinheit, die dazu ausgebildet ist, ei-
nen Input eines Messpunktes in den Ultraschall-
daten zu erhalten und Messdaten zu erzeugen,
die mit dem Messpunkt in Verbindung stehen;
und

eine Anzeigesteuerung, die dazu ausgebildet
ist, die Messdaten mit Referenzdaten zu verglei-
chen, einen abnormalen Grad, einen Warngrad
oder einen normalen Grad zu bestimmen, und
die Messdaten basierend auf dem bestimmten
Grad anzuzeigen,

wobei dann, wenn das Objekt ein Fotus ist und
der Messpunkt ein Input um eine Nackentrans-
parenz (NT) des Fotus ist, die Messeinheit dazu
ausgebildet ist, zwei Messlinien zu erzeugen,
die der NT des Fotus entsprechen, den Abstand
zwischen den zwei Messlinien als die gemesse-
ne Lange der NT zu messen und Messdaten zu
erzeugen, die die gemessene Lange umfassen,
wobei die Referenzdaten eine statistische Ver-
teilung beziglich einer Messung fir jedes Alter
basierend auf einer Anzahl von Feten und NT-
Langen umfassen, wobei die Anzeigesteuerung
dazu ausgebildet ist, ein Alter des Fotus basie-
rend auf den Ultraschalldaten zu analysieren,
aus einer Vielzahl von standardisierten Langen-
bereichen in den Referenzdaten einen ersten
Standardlangenbereich zu extrahieren, derdem
Alter entspricht, das von der Analyse erhalten

10

15

20

25

30

35

40

45

50

55

wurde, den ersten Standardldngenbereich mit
der gemessenen Lange in den Messdaten zu
vergleichen und den Grad zu bestimmen,
wobei dann, wenn der bestimmte Grad der
"Warngrad" ist, die Anzeigesteuerung dazu aus-
gebildetist, die Messdaten durch Anpassung ei-
ner Helligkeit einer Farbe anzuzeigen, die dem
Warngrad basierend auf einem Abstand zwi-
schen dem Messpunkt und einem abnormalen
oder normalen Intervall innerhalb einer statisti-
schen Messdatenverteilung fir den Messpunkt
zugeordnet ist.

Anordnung nach Anspruch 1, wobei die Anzeige-
steuerung dazu ausgebildet ist, die Messdaten in ei-
ner Farbe anzuzeigen, die dem bestimmten Grad
zugeordnet ist.

Anordnung nach Anspruch 1, fernerumfassend eine
Alarmausgabeeinheit, die dazu ausgebildet ist, ei-
nen Alarm auszugeben, wenn der Messpunktin dem
abnormalen oder Warnintervall innerhalb der statis-
tischen Messdatenverteilung ist und wenn bestimmt
wurde, dass er dem abnormalen oder Warngrad ent-
spricht.

Verfahren zum Betreiben einer dreidimensionalen
(3D)-Ultraschallanordnung, wobei das Verfahren
aufweist:

Scannen eines Objekts und Erzeugen von Ul-
traschalldaten;

Erhalten eines Inputs eines Messpunkts von
den Ultraschalldaten und Erzeugen von Mess-
daten, die mit dem Messpunkt in Verbindung
stehen;

Vergleichen der Messdaten mit Referenzdaten
und Bestimmen eines abnormalen Grades, ei-
nes Warngrades oder eines normalen Grades;
und

Anzeigen der Messdaten basierend auf dem be-
stimmten Grad,

wobei dann, wenn das Objekt ein Fotus ist und
der Messpunkt ein Input um eine Nackentrans-
parenz (NT) des Fotus ist,

der Schritt des Erzeugens von Messdaten, die
mit dem Messpunkt in Verbindung stehen, um-
fasst: Erzeugen zweier Messlinien, die der NT
des Fotus entsprechen, Messen des Abstandes
zwischen den zwei Messlinien als die gemesse-
ne Lange der NT und Erzeugen von Messdaten,
die die gemessene Lange umfassen,

wobei die Referenzdaten eine statistische Ver-
teilung bezlglich einer Messung fir jedes Alter
basierend auf einer Anzahl von Feten und NT-
Langen umfassen, und

wobei der Schritt des Anzeigens der Messdaten
basierend auf dem bestimmten Grad aufweist:
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Analysieren eines Alters des Foétus basie-
rend auf den Ultraschalldaten;

Extrahieren aus einer Vielzahl von standar-
disierten Langenbereichen in den Refe-
renzdaten eines ersten Standardlangenbe-
reichs, der dem Alter entspricht, das vonder
Analyse erhalten wurde; und

Vergleichen des ersten Standardldngenbe-
reichs mit der gemessenen Lange in den
Messdaten,

wobei dann, wenn der bestimmte Grad der
"Warngrad" ist,

das Anzeigen der Messdaten durch Anpas-
sung einer Helligkeit einer Farbe erfolgt, die
dem Warngrad basierend auf einem Ab-
stand zwischen dem Messpunkt und einem
abnormalen oder normalen Intervall inner-
halb einer statistischen Messdatenvertei-
lung fiir den Messpunkt zugeordnet ist.

Verfahren nach Anspruch 4, wobei das Anzeigender
Messdaten basierend auf dem bestimmten Grad das
Anzeigen der Messdaten in einer Farbe umfasst, die
dem bestimmten Grad zugeordnet ist.

Verfahren nach Anspruch 4, ferner umfassend:
Ausgeben eines Alarms, wenn der Messpunkt in
dem abnormalen oder Warnintervall innerhalb der
statistischen Messdatenverteilung ist und bestimmt
wurde, dass er dem abnormalen oder Warngrad ent-
spricht.

Revendications

Systeme ultrasonique
comprenant :

tridimensionnel  (3D)

une unité de balayage configurée pour scanner
un objet et générer des données ultrasoniques ;
une unité de mesure configurée pour recevoir
une donnée d’entrée d’un point de mesure dans
les données ultrasoniques et générer des don-
nées de mesure associées avec le point de
mesure ; et

un contrbleur d’affichage configuré pour com-
parer les données de mesure avec des données
de référence, déterminer un des degrés anor-
mal, un degré d’alerte, et un degré normal, et
afficher les données de mesure basées sur le
degré déterminé ;

dans lequel, si'objet est un foetus et le point de
mesure est une entrée concernant une Trans-
lucidité Nucléique (NT) du foetus, I'unité de me-
sure est configurée pour générer deux lignes de
mesure correspondant a la NT du foetus, me-
sure la distance entre les deux lignes de mesure
entantquelongueur mesuréedelaNT etgénéere
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des données de mesure incluant la longueur
mesurée,

dans lequel la donnée de référence inclut une
mesure de distribution statistique pour chacun
des ages basé sur le nombre de foetus et les
longueurs de NT,

dans lequel le contréleur d’affichage est confi-
guré pour analyser un &ge du foetus basé sur
les données ultrasoniques, extrait d’'une plura-
lité de gammes de longueurs standard dans les
données de référence, une premiére gamme de
longueurs standard correspondant a I'age qui
est obtenu par 'analyse, pour comparer la pre-
miére gamme de longueurs standard avec la
longueur mesurée dans les données de mesure
et déterminer le degré,

dans lequel, si le degré déterminé est le degré
d’alerte, le contréleur d’affichage est configuré
pour afficher les données de mesure en ajustant
une luminance d’une couleur attribuée au degré
d’alerte basé sur une distance entre le point de
mesure et un des intervalles anormal et normal
dans une distribution de données statistique de
mesure pour le point de mesure.

Systéme selon larevendication 1, danslequel le con-
tréleur d’affichage est configuré pour afficher la don-
née de mesure dans une couleur associée au degré
déterminé.

Systéme selon la revendication 1, comprenant en
outre une unité de sortie d’alarme configurée pour
émettre une alarme si le point de mesure est un des
intervalles anormal et d’alerte dans les données de
mesures de distribution statistiques et déterminées
pour correspondre a un des degrés anormal et
d’alerte.

Procédé pour utiliser un systéme ultrasonique tridi-
mensionnel (3D), le procédé comportant :

le balayage d’un objet et la génération de don-
nées ultrasoniques ;

la réception d’'une entrée d’un point de mesure
des données ultrasoniques et la génération de
données de mesure associées avec le point de
mesure ;

la comparaison des données de mesure avec
des données de référence et la détermination
d’'un des degrés anormal, d’un degré d’alerte,
et d’'un degré normal, et

I'affichage des données de mesure basées sur
le degré déterming,

dans lequel, sil'objet est un foetus et le point de
mesure est une entrée concernant une Trans-
lucidité Nucléique (NT) du foetus,

la génération des données de mesure associés
avec le point de mesure comprend la génération
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de deux lignes de mesures correspondant a la
(NT) du foetus, la mesure de la distance entre

les deux lignes de mesure en tant que longueur
mesurée de la NT et la génération des données

de mesure incluant la longueur mesurée 5
dans lequel la donnée de référence inclut une
mesure de distribution statistique pour chacun
des ages basé sur le nombre de foetus et de
longueurs de NT, et

dans lequel l'affichage des données de mesures 70
basées sur degré déterminé comprend :

'analyse d’'un age du foetus basé sur les
données ultrasoniques ;

I'extraction d’une pluralité de gammes de 15
longueurs standard dans les données de ré-
férence d’'une premiere gamme de lon-
gueurs standard a I'dge qui est obtenu par
'analyse ; et la comparaison la premiere
gamme de longueurs standard avec la lon- 20
gueur mesurée dans les données de mesu-

re,

dans lequel, sile degré déterminé est le de-

gré d’alerte,

I'affichage des données de mesures en 25
ajustant une luminance d’une couleur attri-

bué au degré d’alerte basé sur une distance
entre le point de mesure et 'un des inter-
valles anormal et normal dans une distribu-

tion de données statistiques de mesures 30
pour le point de mesure.

Procédé selon la revendication 4, dans lequel I'affi-
chage de la donnée de mesure basée sur le degré
déterminé comprend I'affichage de ladonnéede me- 35
sure dans une couleur attribuée au degré déterminé.

Procédé selon la revendication 4, comprenant en
outre I'émission d’une alarme si le point de mesure

est un des intervalles anormal et d’alerte dans les 40
données de mesure de distribution statistique et dé-
terminées pour correspondre a un des degrés anor-

mal ou d’alerte.
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FIG. 3
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