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(54) ULTRASONIC DIAGNOSIS DEVICE AND OPERATION METHOD THEREFOR

(57) An ultrasonic diagnosis device and its operation
method enable accurate measurement of an abdomen
circumference of a test subject. The device has: a probe
part (101) to transmit/receive an ultrasonic wave; an im-
age processing unit (108) to generate a tomographic im-
age of a tissue in the test subject based on a signal ob-
tained from the probe part; an abdomen circumference
measurement unit (109) to generate plural ellipses cor-

responding to an abdomen of the test subject from the
tomographic image and measure an abdomen circum-
ference; and an output unit (110) to display a measure-
ment result from the abdomen circumference measure-
ment unit (109). The plural ellipses are displayed with
respect to the extracted abdomen on the tomographic
image, and the circumference of the abdomen is meas-
ured.
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Description

Technical Field

[0001] The present invention relates to an ultrasonic
diagnosis device and an operation method for the device,
and more particularly, to an image processing technique
for tomographic images used in diagnosis.

Background Art

[0002] In a fetus diagnosis using an ultrasonic diagno-
sis device, to check whether or not a fetus normally
grows, in some cases, the abdomen circumference is
measured by using a tomographic image. Patent Litera-
ture 1 discloses, as a method for automatically measuring
an abdomen circumference in a tomographic image, a
method of extracting an abdomen contour region with
Adaboost constructing a strong discriminator as a com-
bination of plural weak discriminators.

Citation List

Patent Literature

[0003] PTL 1: CN103239249

Summary of Invention

Technical Problem

[0004] In Patent Literature 1, the abdomen contour re-
gion is detected with the Adaboost, and an ellipse is fitted
to edge feature points extracted in the region, and the
circumference is measured. However, in some cases, a
tomographic image obtained on an actual clinical site has
an unclear contour. When it is impossible to sufficiently
extract edge feature points in the detected abdomen con-
tour region, it is difficult to obtain an accurate circumfer-
ence.
[0005] Accordingly, the object of the present invention
is to solve the above-described problem, and to provide
an ultrasonic diagnosis device capable of more accurate-
ly measuring an abdomen circumference, and an oper-
ation method for the device.

Solution to Problem

[0006] To attain the above-described object, the
present invention provides an ultrasonic diagnosis de-
vice comprising: an ultrasonic probe part that trans-
mits/receives an ultrasonic wave; an image processing
unit that generates a tomographic image of a tissue in a
test subject based on a signal obtained from the ultra-
sonic probe part; an abdomen circumference measure-
ment unit that generates a plurality of ellipses corre-
sponding to an abdomen of the test subject from the to-
mographic image, and measures a circumference of the

abdomen; and an output unit that displays a measure-
ment result from the abdomen circumference measure-
ment unit.
[0007] Further, to attain the above-described object,
the present invention provides an operation method for
an ultrasonic diagnosis device having a processor, an
output unit and an input unit, wherein the processor gen-
erates a plurality of ellipses corresponding an abdomen
of a test subject, from a tomographic image of a tissue
in the test subject, generated based on a signal obtained
from an ultrasonic probe part that transmits/receives an
ultrasonic wave, measures the circumference of the ab-
domen a plural number of times, and outputs a plurality
of measurement results to the output unit.

Advantageous Effects of Invention

[0008] According to the present invention, it is possible
for a user to select a more appropriate abdomen circum-
ference by measuring circumferences of plural ellipses
as candidates with respect to an abdomen contour. Brief
Description of Drawings
[0009]

Figure 1 is a block diagram showing an example of
a configuration of an ultrasonic diagnosis device ac-
cording to an example 1.
Figure 2 is a block diagram showing an example of
a configuration of an abdomen circumference meas-
urement unit according to the example 1.
Figure 3 is a flowchart showing an example of a pro-
cedure performed with an ellipse fitting unit accord-
ing to the example 1.
Figure 4 is a diagram showing definitions of ellipse
parameters to determine the shape of an ellipse ac-
cording to the example 1.
Figure 5 is a diagram showing a display example of
a measurement result from the abdomen circumfer-
ence measurement unit according to the example 1.
Figure 6 is a flowchart showing an example of the
procedure performed with the ellipse fitting unit ac-
cording to an example 2.

Description of Embodiments

[0010] Hereinbelow, examples of the present invention
will be described by using the drawings.

<Example 1>

[0011] Example 1 is an embodiment of an ultrasonic
diagnosis device, i.e., ultrasonic diagnosis device con-
figured with an ultrasonic probe part which transmits and
receives an ultrasonic wave; an image processing unit
which generates a tomographic image of a tissue in a
test subject based on a signal obtained from the ultra-
sonic probe part; an abdomen circumference measure-
ment unit which generates plural ellipses corresponding
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to an abdomen of the test subject from the tomographic
image and measures the abdomen circumference; and
an output unit which displays a measurement result from
the abdomen circumference measurement unit, and an
operation method for the device.
[0012] Figure 1 is a block diagram showing an example
of a configuration of the ultrasonic diagnosis device ac-
cording to the present example. An ultrasonic diagnosis
device 100 in Figure 1 is configured with a probe part
101 having an ultrasonic oscillator to obtain echo data;
a transmission/reception unit 102 to control a transmis-
sion pulse and amplify a received echo signal; an ana-
log/digital conversion unit 103 to convert the received
signal as an analog signal into a digital signal; a beam-
forming processing unit 104 to bundle the received ech-
oes from plural oscillators and perform phase-regulating
addition; an image processing unit 108 to perform dy-
namic range compression, filtering processing and scan-
ning conversion processing with respect to an RF signal
from the beam-forming processing unit 104, and gener-
ate a sectional image 112 representing the cross-section
of the test subject; an abdomen circumference measure-
ment unit 109 to measure the circumference of an abdo-
men extracted from the sectional image 112; an input
unit 105 configured with a touch panel, a keyboard, a
track ball and the like, to receive a user’s input; a control
unit 107 to set parameters 111 in the image processing
unit 108 and the abdomen circumference measurement
unit 109 based on the user’s input; and an output unit
110 to present the measurement result of the circumfer-
ence of the abdomen or the like, by using a display unit
such as a display, to the user. Note that it is possible to
realize the control unit 107, the image processing unit
108, and the abdomen circumference measurement unit
109 with a program executed with a central processing
unit (CPU) 106 as a processing unit of a general compu-
ter. In such case, an input-output unit of the general com-
puter may be utilized as the input unit 105 and the output
unit 110.
[0013] Hereinbelow, using Figure 2, the abdomen cir-
cumference measurement unit 109 will be described. Fig-
ure 2 shows an example of the configuration of the ab-
domen circumference measurement unit 109 in Figure
1. The abdomen circumference measurement unit 109
has three functional blocks, i.e., an abdomen candidate
region detection unit 201 to detect a rectangular region
including the abdomen from the sectional image 112, an
ellipse fitting unit 202 to fit an ellipse to an abdomen con-
tour in the extracted candidate region, and a measure-
ment unit 203 to measure the circumference of the fitted
ellipse.
[0014] Next, the respective functional blocks of the ab-
domen circumference measurement unit 109 will be de-
scribed. The abdomen candidate region detection unit
201 detects a rectangular region circumscribed to the
abdomen contour from the sectional image 112 by using
recognition processing. For example, as one of recogni-
tion processing methods, it uses Adaboost as machine

learning. Adaboost is a supervised learning method of
connecting a large number of weak discriminators each
having low detection accuracy to generate one strong
discriminator. Upon learning, a large number of rectan-
gular images including the abdomen and rectangular im-
ages not including the abdomen are prepared. Feature
amounts extracted from these rectangular images are
inputted into an Adaboost learning device. An Adaboost
discriminator, generated as a result of learning, discrim-
inates, based on a feature amount of an image given as
an input, whether or not the image includes the abdomen.
As the feature amount, Haar-like is used. Haar-like is a
feature amount to quantify a luminance difference be-
tween adjacent pixels.
[0015] Note that the discriminator used here may be a
discriminator other than Adaboost, e.g., Random Forest,
SVM (Support Vector Machine) or the like. Further, the
feature amount used here may be other feature amount
than Haar-like, e.g., LBP (Local Binary Pattern), HOG
(Histogram of Oriented Gradients) or the like. Further, a
method using feature amount extraction and a discrimi-
nator, integrated with each other, such as CNN (Convo-
lutional Neural Network) as one of Deep Learning meth-
ods, may be used.
[0016] The abdomen candidate region detection unit
201 inputs an arbitrary rectangular region in the sectional
image 112 into the learning device that learned as above,
thus has a function of detecting a rectangular region cir-
cumscribed to the abdomen contour by determining
whether or not the abdomen is included. The ellipse fitting
unit 202 has a function of extracting feature points in the
rectangular region detected with the abdomen candidate
region detection unit 201, and fitting an ellipse to the fea-
ture points.
[0017] Figure 3 is a flowchart showing an example of
a procedure performed with the ellipse fitting unit 202.
First, step 301 shows processing of extracting feature
points in the rectangular region detected with the abdo-
men candidate region detection unit 201. As a feature
point, a pixel in which an edge extracted with e.g. a Sobel
filter exists is used. Since this feature point is regarded
as an abdomen contour at step 302 following step 301,
it is desirable that it is possible to extract an edge in every
direction. That is, as edge extraction means at step 301,
other means than the Sobel filter may be used as long
as it has an effect of edge extraction in every direction.
Note that for the sake of characteristic of the device, it
may be configured such that when an edge in a particular
direction especially appears strongly in the abdomen
contour, to limit the edge extraction direction, the edge
extraction direction is changed based on the user’s in-
struction from the input unit 105 or the like. As a feature
point, in addition to a pixel where an edge exists, a pixel
having a pixel value equal to or higher than a predeter-
mined value may be used.
[0018] Step 302 shows processing of selecting arbi-
trary five or more of feature points extracted at step 301
and fitting an ellipse. As a method of fitting an ellipse, the
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least-squares method and the Hough transformation are
known, but any method may be used. For example, an
RANSAC (RANdom SAmple Consensus) algorithm may
be used. Regarding the fitted ellipse, for reproduction at
step 303 to be described later, ellipse parameters such
as the center coordinates, the lengths of short axis and
long axis, and the inclination of the long axis are recorded.
Note that it may be configured such that when the center
coordinates exist outside the sectional image 112 or
when a part of the ellipse passes outside the sectional
image 112, it is determined that the ellipse is inappropri-
ate as an abdomen contour, and the selection of feature
points is performed again. Further, it may be configured
such that as a feature point selection method, a clustering
method such as k-means is used for selecting feature
points more appropriate as an abdomen contour.
[0019] Step 303 shows processing of counting the
number of outliers with respect to the ellipse fitted at step
302. Note that the outlier means a feature point out of
the path of the fitted ellipse. When the number of outliers
is smaller, the obtained ellipse matches more feature
points. The combination between the ellipse parameters
such as the center coordinates, the short-axis and long-
axis lengths and the inclination of the long axis, and the
number of outliers, is recorded, then, the outlier count
processing at step 303 ends.
[0020] Step 304 shows processing of determining
whether or not a previously-determined number (N) of
ellipses have been generated. When the number of el-
lipses is short, the process returns to step 302 to generate
ellipses. When the generation has been completed by
the predetermined number (N), the process proceeds to
step 305. Note that it is desirable that as the predeter-
mined number, a sufficiently large number, e.g., 1000
times, is set; however, a number variable by the user’s
input may be set.
[0021] Step 305 shows processing of selecting an el-
lipse with a small number of outliers from the ellipses
generated from step 302 to step 304. For example, top
three ellipses having a small number of outliers are se-
lected. Note that the top three ellipses are selected here;
however, the only top or top four ellipses may be selected.
Further, the number of selected ellipses may be a number
variable by the user’s input.
[0022] Step 306 shows processing of comparing the
ellipse selected at step 305 with the sectional image 112,
counting pixels having a pixel value equal to or lower
than a threshold value on the ellipse path, and calculating
the percentage with respect to the number of all the pixels
on the path. An abdomen contour generally has a pixel
value equal to or higher than a fixed value. In the sectional
image 112, a region having a small pixel value may be
considered as an amniotic fluid region where a fetus ab-
domen or mother’s tissue does not exist. Accordingly,
when the number of low value pixels is small on the ellipse
path, it may be regarded that the generated ellipse is
more suitable as an abdomen contour. For example,
when the percentage of the lowest value pixels where

the luminosity as a pixel value is 0 or 1 is 20 % or lower
with respect to the number of all the pixels on the ellipse
path, the ellipse is determined as an appropriate ellipse.
Note that it may be configured such that the threshold
value of pixel value and the threshold value for determi-
nation of the percentage to the number of all the pixels
on the ellipse path are variable by the user’s input. Fur-
ther, the determination threshold value may be automat-
ically selected in accordance with the number of preg-
nancy weeks of the test subject.
[0023] Step 307 shows processing of evaluating shape
appropriateness of the ellipse selected at step 305 such
as a short-axis long-axis ratio and the inclination of the
long axis. Figure 4 is a diagram showing the short axis
and the long axis, the inclination of the long axis of the
ellipse. The abdomen contour of a fetus primarily has an
approximate perfect circular shape. As the pregnancy
weeks elapse and the fetus grows, it occupies inside the
womb and is pressed with the mother’s tissues, the ab-
domen contour becomes somewhat flat. In consideration
of this characteristic, when the ratio of the short axis 401
to the long axis 402 is 0.8 to 1.0, it is determined that the
ellipse is an appropriate ellipse as the fetus abdomen
contour. Further, in a general checkup, as the mother is
in a supine position, the fetus abdomen is pressed from
the up and down directions with the mother’s tissues.
Accordingly, generally, in the sectional image 112, the
long axis 401 of the abdomen contour is in an approxi-
mately horizontal direction indicated with a solid line in
Figure 4. In consideration of this characteristic, when the
inclination θ403 of the long axis is equal to or narrower
than 45 degrees, the ellipse is determined as an appro-
priate ellipse. The determination threshold values for the
above-described short-axis to long-axis ratio and the in-
clination of the long axis may be variable by the user’s
input, or may be automatically selected in accordance
with the number of pregnancy weeks.
[0024] In Figure 2, the measurement unit 203 of the
abdomen circumference measurement unit 109 meas-
ures the circumference by using the ellipse parameters
such as the center coordinates, the lengths of the short
axis and the long axis, and the inclination of the long axis,
generated with the ellipse fitting unit 202.
[0025] The output unit 110 in Figure 1 performs screen
display based on the measurement result from the ab-
domen circumference measurement unit 109. Figure 5
is a diagram showing an example where three ellipses
selected with the abdomen circumference measurement
unit 109 as top three ellipses having a small number of
outliers, are overlaid on the sectional image 112, and is
displayed on the output unit 110. As shown in the figure,
by performing display where an ellipse 501 with the small-
est number of outliers is emphasized, it is easy to make
a comparison with other ellipses 502 and 503, and the
convenience for the user is improved. Further, with re-
spect to the ellipse 501 having the smallest number of
outliers, by displaying short axis 504, long axis 505, in-
tersections (calipers) 506 between the short axis 504 and
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the long axis 505 and the ellipse path, the user visually
determines the appropriateness of the selected ellipse.
Further, by displaying the circumference of the ellipse
501, the short-axis long-axis ratio, and the inclination of
the long axis, as a measurement result 507, it is possible
to assist quantitative determination.
[0026] It may be configured such that when the ellipse
is not an appropriate ellipse based on the determination
results at step 306 and step 307, a warning message to
call the user’s attention is displayed. Further, it may be
configured such that when it is determined that all the
three ellipses selected with the abdomen circumference
measurement unit 109 at step 306 and step 307 are not
appropriate, it is determined that it is difficult to perform
measurement on the sectional image 112 and a warning
message to press the user to re-obtain a sectional image
is displayed on the output unit 110.
[0027] It may be configured such that when the user
determines from the display result as described above
that the ellipse 501 is not appropriate, the emphasis-dis-
played ellipse is sequentially selected by the user from
the ellipse 501 to the ellipse 502, then to the ellipse 503,
by operation of the keyboard or track ball of the input unit
105. Note that it is desirable that when the emphasis-
displayed ellipse is changed by the user’s operation, the
short axis 504, the long axis 505, the calipers 506, and
the measurement result 507 are updated in accordance
with the change of ellipse. Further, it may be configured
such that when the user determines all the ellipses are
not appropriate, the user’s re-measurement instruction
through button operation or the like in the input unit 105
is received, and the processing at step 301 to step 307
is performed again. Upon re-measurement, by perform-
ing the ellipse fitting processing at step 302 limitedly to
feature points around the ellipse emphasis-displayed by
the user before the re-measurement, it is possible to ob-
tain a result closer to the ellipse expected by the user.
[0028] With the configuration of the ultrasonic diagno-
sis device in the above-described example 1, it is possible
to display plural ellipse candidates appropriate as an ab-
domen contour by the fitting processing. Accordingly,
when the abdomen contour is not clear, it is possible for
the user to obtain a measurement result of the circum-
ference of the abdomen contour with a more simple pro-
cedure.
[0029] Note that the present example has been ex-
plained on a sectional image of a fetus abdomen; how-
ever, the invention is applicable to a method for fitting an
ellipse to a head contour in a sectional image of a fetus
head and measuring the short axis, the long axis and the
circumference.

<Example 2>

[0030] An example 2 is an example of the ultrasonic
diagnosis device which enables the user to easily correct
a measurement result when an expected measurement
result has not been outputted in the example 1.

[0031] Referring to Figure 6, only the blocks changed
from the example 1 will be shown below.
[0032] The ellipse fitting unit 202 of the abdomen cir-
cumference measurement unit 109 according to the
present example automatically measures the abdomen
circumference by a similar method to that in the example
1, then performs correction of the measurement result in
accordance with a correction request from the user.
[0033] Figure 6 shows an example of a flowchart ex-
plaining the procedure performed with the ellipse fitting
unit 202 in the present embodiment. Step 601 shows
processing of performing a series of automatic measure-
ment processing with the ellipse fitting unit 202 in the
example 1. That is, the processing shown in the flowchart
of Figure 3 is performed from the start to the end.
[0034] Step 602 shows processing of confirming
whether or not correction of the measurement result is
required with respect to the user. At step 602, the output
unit 110 inquires the user about execution/non-execution
of correction. The user’s instruction is received through
the input unit 105 and the control unit 107. When an in-
struction from the user that correction is not necessary
(No) is obtained, the present flow ends. The currently-
displayed measurement result is determined as an ab-
domen circumference.
[0035] Step 603 shows processing of receiving a re-
quest for execution of correction (Yes), i.e., an instruction
to change the shape of the emphasis-displayed ellipse
from the user, at step 602, and updating the ellipse pa-
rameters represented as the center coordinates, the
lengths of the short axis and the long axis, and the incli-
nation of the long axis of the ellipse. For example, the
user gives an instruction to change the shape of the el-
lipse by moving the calipers 506 by using the track ball
or the like of the input unit 105.
[0036] At step 306 and step 307, the same processing
as that in the example 1 is performed. The measurement
unit 203 measures the circumference again with respect
to the changed ellipse by performing the same process-
ing as that in the example 1.
[0037] With the above-described configuration of the
example 2, it is possible for the user to change the posi-
tions of the calipers 506 with a simple operation. Further,
as the shape of the ellipse is automatically changed and
the abdomen circumference is re-calculated, it is possible
to easily correct the measurement result.
[0038] Further, it may be configured such that the out-
put unit 110 updates the measurement result 507 with
respect the ellipse changed by the user. With this con-
figuration, it is possible for the user to move the calipers
506 while checking the measurement result, and to easily
correct the measurement result.
[0039] Further, it may be configured such that it is pos-
sible to change the shape of the ellipse by the user’s
correcting the numerical values of the measurement re-
sult 507, and the result, reflected in the ellipse 501, the
short axis 504, the long axis 505 and the calipers 506, is
displayed. For example, by changing the short-axis long-
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axis ratio by 0.01, or changing the inclination of the long
axis by 1 degree, it is possible to make a change instruc-
tion simpler in comparison with the operation with the
calipers 506.
[0040] Note that the present invention is not limited to
the above-described examples, but includes various
modifications. For example, the above examples have
been described in detail for clearly explaining the present
invention, and the invention is not necessarily limited to
an example having all the described constituent ele-
ments. Further, the example where an ellipse is fitted to
a fetus abdomen contour has been explained; however,
it is possible to fit an ellipse to a head contour in a sec-
tional image of a fetus head. Further, a part of constituent
elements of an embodiment may be replaced with those
of another embodiment. Further, it is possible to perform
addition/deletion/replacement with respect to a part of
constituent elements of an embodiment with other con-
stituent elements.
[0041] Further, the example where a program realizing
a part or all the above-described respective constituents,
functions, processors, a controller, an image processing
unit and the like, is generated, has been explained, how-
ever, they may be realized with hardware by designing
a part or all of them with an e.g. integrated circuit. That
is, all or a part of the functions of the processors may be
replaced with a program, and realized with an integrated
circuit such as an ASIC (Application Specific Integrated
Circuit) or FPGA (Field Programmable Gate Array).

Reference Signs List

[0042]

101: probe part
102: transmission/reception unit
103: analog/digital conversion unit
104: beam-forming processing unit
105: input unit
106: central processing unit
107: control unit
108: image processing unit
109: abdomen circumference measurement unit
110: output unit
201: abdomen candidate region detection unit
202: ellipse fitting unit
203: measurement unit

Claims

1. An ultrasonic diagnosis device comprising:

an ultrasonic probe part that transmits/receives
an ultrasonic wave;
an image processing unit that generates a tom-
ographic image of a tissue in a test subject based
on a signal obtained from the ultrasonic probe

part;
an abdomen circumference measurement unit
that generates a plurality of ellipses correspond-
ing to an abdomen of the test subject from the
tomographic image, and measures a circumfer-
ence of the abdomen; and
an output unit that displays a measurement re-
sult from the abdomen circumference measure-
ment unit.

2. The ultrasonic diagnosis device according to claim 1,
wherein the abdomen circumference measurement
unit generates the plurality of ellipses by repeating
processing of extracting feature points which exist
in the tomographic image, and fitting an ellipse using
arbitrary five of the extracted feature points.

3. The ultrasonic diagnosis device according to claim 2,
wherein regarding each of the generated plurality of
ellipses, the abdomen circumference measurement
unit counts the feature points out of an ellipse path,
as outliers.

4. The ultrasonic diagnosis device according to claim 3,
wherein the output unit emphasis-displays an ellipse
with the smallest number of outliers, and displays
additional lines indicating a short axis and a long axis
of the emphasis-displayed ellipse and calipers at in-
tersections between the additional lines and the el-
lipse path.

5. The ultrasonic diagnosis device according to claim 4,

wherein the abdomen circumference measure-
ment unit calculates percentage of the number
of pixels having a low pixel value with respect
to the number of all the pixels on the ellipse path,
a ratio between the short axis and the long axis,
and inclination of the long axis, and
wherein the output unit displays the circumfer-
ence, the percentage, the ratio, and the inclina-
tion.

6. The ultrasonic diagnosis device according to claim 5,

wherein the abdomen circumference measure-
ment unit compares the circumference, the per-
centage, the ratio, and the inclination of the long
axis, respectively with a reference value calcu-
lated from the number of pregnancy weeks of
the test subject, and determines whether or not
they are within a predetermined range, and
wherein when any one is not within the prede-
termined range, the output unit displays warn-
ing.

7. The ultrasonic diagnosis device according to claim
4, further comprising an input unit that receives an
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instruction from a user,
wherein the output unit performs emphasis-display
in accordance with an instruction to change selection
of the plurality of ellipses from the input unit, and
changes and displays the ellipse, on which the ad-
ditional lines and the calipers are displayed.

8. The ultrasonic diagnosis device according to claim 7,

wherein the abdomen circumference measure-
ment unit generates an ellipse based on the po-
sitions of the calipers moved based on a moving
instruction to move the calipers from the input
unit, and calculates the circumference of the el-
lipse, the percentage of the number of pixels
having a low pixel value with respect to the
number of all pixels on the ellipse path, the ratio
between the short axis and the long axis, and
the inclination of the long axis, and
wherein the output unit update-displays the cal-
culated circumference, the percentage, the ra-
tio, and the inclination of the long axis.

9. An operation method for an ultrasonic diagnosis de-
vice having a processor, an output unit, and an input
unit,
wherein the processor generates a plurality of el-
lipses corresponding an abdomen of a test subject,
from a tomographic image of a tissue in the test sub-
ject, generated based on a signal obtained from an
ultrasonic probe part that transmits/receives an ul-
trasonic wave, measures the circumference of the
abdomen a plural number of times, and outputs a
plurality of measurement results to the output unit.

10. The operation method for the ultrasonic diagnosis
device according to claim 9,
wherein the processor generates the plurality of el-
lipses by repeating processing of extracting feature
points which exist in the tomographic image and fit-
ting an ellipse using arbitrary five of the extracted
feature points.

11. The operation method for the ultrasonic diagnosis
device according to claim 10,
wherein regarding each of the generated plurality of
ellipses, the processor counts the feature points out
of an ellipse path, as outliers, emphasis-displays an
ellipse having the smallest number of outliers on the
output unit, and displays additional lines indicating
a short axis and a long axis of the emphasis-dis-
played ellipse and calipers at intersections between
the additional lines and the ellipse path.

12. The operation method for the ultrasonic diagnosis
device according to claim 11,
wherein the processor calculates the percentage of
the number of pixels having a low pixel value with

respect to the number of all pixels on the ellipse path,
the ratio between the short axis and the long axis,
and the inclination of the long axis, and displays the
circumference, the percentage, the ratio, and the in-
clination of the long axis, on the output unit.

13. The operation method for the ultrasonic diagnosis
device according to claim 12,
wherein the processor compares the circumference,
the percentage, the ratio, and the inclination, respec-
tively with a reference value calculated from the
number of pregnancy weeks of the test subject, de-
termines whether or not they are within a predeter-
mined range, and when any one is not within the
predetermined range, displays warning on the output
unit.

14. The operation method for the ultrasonic diagnosis
device according to claim 11,
wherein the processor performs emphasis-display
on the output unit in accordance with an instruction
to change selection of the plurality of ellipses from
the input unit, and changes and displays the ellipse
on which the additional lines and the caliper are dis-
played.

15. The operation method for the ultrasonic diagnosis
device according to claim 14,
wherein the processor generates an ellipse based
on the position of the calipers based on a moving
instruction to move the calipers from the input unit,
calculates the circumference of the ellipse, the per-
centage of the number of pixels having a low pixel
value with respect to the number of all pixels on the
ellipse path, the ratio between the short axis and the
long axis, and the inclination of the long axis, and
update-displays the calculated circumference, the
percentage, the ratio, and the inclination of the long
axis on the output unit.

11 12 



EP 3 510 937 A1

8



EP 3 510 937 A1

9



EP 3 510 937 A1

10



EP 3 510 937 A1

11



EP 3 510 937 A1

12

5

10

15

20

25

30

35

40

45

50

55



EP 3 510 937 A1

13

5

10

15

20

25

30

35

40

45

50

55



EP 3 510 937 A1

14

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 103239249 [0003]



专利名称(译) 超声波诊断装置及其操作方法

公开(公告)号 EP3510937A1 公开(公告)日 2019-07-17

申请号 EP2017848370 申请日 2017-06-05

[标]申请(专利权)人(译) 株式会社日立制作所

申请(专利权)人(译) HITACHI，LTD.

当前申请(专利权)人(译) HITACHI，LTD.

[标]发明人 TOYOMURA TAKASHI
NOGUCHI YOSHIMI
TAKANOHASHI KENTA
INOUE NOBUYASU

发明人 TOYOMURA, TAKASHI
NOGUCHI, YOSHIMI
TAKANOHASHI, KENTA
INOUE, NOBUYASU

IPC分类号 A61B8/08 A61B8/14

CPC分类号 A61B8/08 A61B8/14

代理机构(译) MEWBURN ELLIS LLP

优先权 2016176590 2016-09-09 JP

其他公开文献 EP3510937A4

外部链接 Espacenet

摘要(译)

超声诊断装置及其操作方法能够精确测量测试对象的腹围。该装置具
有：探测部分（101），用于发射/接收超声波;图像处理单元（108），
用于基于从探针部分获得的信号生成测试对象中的组织的断层图像;腹部
周长测量单元（109），用于从断层图像产生与测试对象的腹部对应的多
个椭圆，并测量腹围;输出单元（110），用于显示来自腹围测量单元
（109）的测量结果。在断层图像上相对于提取的腹部显示多个椭圆，并
测量腹部的周长。

https://share-analytics.zhihuiya.com/view/736da8fb-107b-4847-8562-8a11714e3cc1
https://worldwide.espacenet.com/patent/search/family/061562115/publication/EP3510937A1?q=EP3510937A1

