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Description
TECHNICAL FIELD

[0001] The present invention relates to an ultrasonic
diagnosing apparatus and an ultrasonic image display
method that can display a three-dimensional image.

BACKGROUND ART

[0002] A conventional ultrasonic diagnosing apparatus
is designed, as shown in Fig. 12, so as to transmit and
receive ultrasonic waves and consequently form a three-
dimensional image and specify a predetermined range
for the formed three-dimensional capture space and then
display a plurality of tomographic images at a uniform
division in its range (for example, refer to the following
patent document 1).

Patent Document 1: Japanese Patent Application Publi-
cation (JP-P 2001-170057A) (Pages 5 to 7)

[0003] However, the above-mentioned conventional
ultrasonic diagnosing apparatus has a problem that,
when the plurality of tomographic images are displaced
for the three-dimensional image, the predetermined
range is specified for the three-dimensional capture
space, and the tomographic images are only displayed
at the uniform division in its range, and an angle of a
division direction and a division rage cannot be arbitrarily
changed and there is no free degree in displaying the
diagnosis image.

[0004] US 6,248,074 B1 relates to an ultrasonic diag-
nosis system comprising an ultrasonic transmitter receiv-
er for transmitting/receiving ultrasonic waves.

[0005] US 2004/0249287 A1 relates to an ultrasonic
diagnosis apparatus comprising an ultrasonic probe, a
detector and a voxel data creating unit.

[0006] US 2004/0081340 A1 relates to an ultrasonic
diagnosis apparatus comprising an ultrasonic transmis-
sion/reception means for acquiring volume data of a sub-
ject; an ultrasound information generating means; and a
recording means for recording acquired volume data.

DISCLOSURE OF THE INVENTION

[0007] The present invention is proposed to solve the
foregoing conventional problems and has an object to
provide an ultrasonic diagnosing apparatus that can dis-
play a three-dimensional image at real time and division-
display any tomographic image of this three-dimensional
image and consequently improve a diagnosis precision.
[0008] The ultrasonic diagnosing apparatus of the
presentinvention comprises: connecting means that can
connect a probe having an ultrasonic transducer unit to
transmit and receive ultrasonic waves; transmitting/re-
ceiving means for supplying an ultrasonic signal to the
ultrasonic transducer unit and carrying out a reception
process of the ultrasonic signal received by the ultrasonic
transducer unit; an image memory for storing the re-
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ceived and processed ultrasonic signal as an image data;
and three-dimensional operating means for forming the
three-dimensional image from the image data stored in
the image memory at real time, wherein the three-dimen-
sional operating means is designed so as to cut/slice and
division-display a plurality of tomographic images of the
three-dimensional image at any set positions and angles
within a three-dimensional display range including the
three-dimensional image.

[0009] With this configuration, the plurality of tomo-
graphic images of any portion in the three-dimensional
image can be displayed, and the situation inside a spec-
imen can be easily grasped, thereby improving the pre-
cision and efficiency in an ultrasonic diagnosis.

[0010] Also, an ultrasonic diagnosing apparatus com-
prises: connecting means that can connect a probe hav-
ing an ultrasonic transducer unit to transmit and receive
ultrasonic waves, a rotating motor and an oscillating mo-
tor; transmitting/receiving means for supplying an ultra-
sonic signal to the ultrasonic transducer unit and carrying
out a reception process of the ultrasonic signal received
by the ultrasonic transducer unit; rotation control means
for carrying out a rotation control of the rotating motor;
oscillating control means for carrying out an oscillating
control of the oscillating motor; animage memory for stor-
ing the received and processed ultrasonic signal as an
image data; and three-dimensional operating means for
forming a three-dimensional image from the image data
stored in the image memory, wherein the three-dimen-
sional operating means is designed so as to cut/slice and
division-display a plurality of tomographic images of the
three-dimensional image at any set positions and angles
within a three-dimensional display range including the
three-dimensional image.

[0011] With this configuration, in a mechanism sector
probe, the plurality of tomographic images of any portion
in the three-dimensional image can be displayed, and
the situation inside the specimen can be easily grasped,
thereby improving the precision and efficiency in the ul-
trasonic diagnosis.

[0012] Also, the ultrasonic diagnosing apparatus of the
presentinvention is designed so as to display the plurality
of tomographic images and the three-dimensional image
at the same time.

[0013] With this configuration, the three-dimensional
image and the tomographic image can be observed at
the same time, and the diagnosis precision and efficiency
can be improved.

[0014] Also, the ultrasonic diagnosing apparatus of the
present invention is designed such that a position of the
tomographic image division-displayed within the three-
dimensional display range is displayed on the three-di-
mensional image.

[0015] With this configuration, the plurality of tomo-
graphicimages and the three-dimensional image can be
related and observed at the same time, and the diagnosis
precision and efficiency can be improved.

[0016] Also, the ultrasonic diagnosing apparatus of the
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present invention is designed such that between a posi-
tion of an upper limit and a position of a lower limit to be
division-displayed as the tomographic images within the
three-dimensional display range, the tomographic imag-
esare cut/sliced and displayed at a preliminarily specified
interval.

[0017] With this configuration, the plurality of tomo-
graphic images can be observed at a necessary portion,
and the diagnosis precision and efficiency can be im-
proved.

[0018] Also, the ultrasonic diagnosing apparatus of the
present invention is designed so as to comprise means
for selecting the division-displayed tomographic image,
wherein the selected tomographicimage is enlargement-
displayed.

[0019] With this configuration, among the plurality of
tomographic images, the portion desired to be observed
in detail can be enlargement-displayed, thereby improv-
ing the diagnosis precision and efficiency.

[0020] Also, the ultrasonic diagnosing apparatus of the
present invention is designed so as to comprise means
for selecting the position of the tomographic image dis-
played on the three-dimensional image, wherein the to-
mographicimage of the selected positionis enlargement-
displayed.

[0021] With this configuration, among the plurality of
tomographic images, the portion desired to be observed
in detail can be enlargement-displayed, thereby improv-
ing the diagnosis precision and efficiency.

[0022] Also, an ultrasonicimage display method of the
present invention is designed to carry out a reception
process of an ultrasonic signal received from a probe
having an ultrasonic transducer unit, and store the re-
ceived and processed ultrasonic signal as an image data
in an image memory, and when forming a three-dimen-
sional image from the image data stored in the image
memory, cut/slice and division-display a plurality of tom-
ographic images of the three-dimensional image at any
set positions and angles within a three-dimensional dis-
play range including the three-dimensional image.
[0023] With this configuration, the plurality of tomo-
graphic images of any portion in the three-dimensional
image can be displayed, and the situation inside the spec-
imen can be easily grasped, thereby improving the pre-
cision and efficiency in the ultrasonic diagnosis.

[0024] The present invention comprises the three-di-
mensional operating means for forming the three-dimen-
sional image from the image data obtained by transmit-
ting and receiving the ultrasonic wave to and from an
organism, and this three-dimensional operating means
displays the three-dimensional image at real time and
cuts/slices and division-displays the plurality of tomo-
graphic images of the three-dimensional image at any
set positions and angles within the three-dimensional dis-
play ranges including this three-dimensional image.
Thus, the plurality of tomographic images of any portion
in the three-dimensional image can be displayed, and
the situation inside the specimen can be easily grasped,
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thereby improving the precision and efficiency in the ul-
trasonic diagnosis.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

[Fig. 1A] is a block diagram of an ultrasonic diagnos-
ing apparatus in an embodiment of the present in-
vention,

[Fig. 1B]is a plan view of a three-dimensional probe
shown in Fig. 1A,

[Fig. 2] is a perspective view of a mechanical sector
probe in the embodiment of the present invention,
[Fig. 3] is a configuration view of the mechanical sec-
tor probe in the embodiment of the present invention,
[Fig. 4] is a conceptual view when a three-dimen-
sional image is formed from a two-dimensional im-
age,

[Fig. 5] is a view showing one example of a multi-
slice display,

[Fig. 6] is a view showing one example of the multi-
slice display,

[Fig. 7] is a view showing one example of a division
position in the multi-slice display,

[Fig. 8] is a view showing one example of the division
position in the multi-slice display,

[Fig. 9]is a view showing one example of the division
position in the multi-slice display,

[Fig. 10] is a view when one image is selected in the
multi-slice display,

[Fig. 11] is an enlargement view of the image select-
ed in the multi-slice display, and

[Fig. 12] is an explanation view of a prior art.

BEST MODE FOR CARRYING OUT THE INVENTION

[0026] An ultrasonic diagnosing apparatus of an em-
bodiment of the presentinvention will be described below
by using the drawings. This embodiment is noted with
regard to the ultrasonic diagnosing apparatus in which a
three-dimensional ultrasonic probe of a mechanical sec-
tor type (hereafter, merely referred to as [Three-Dimen-
sional Probe], [Probe]) is connected, and through this
probe, ultrasonic waves is transmitted and received, and
an image display including a three-dimensional image is
carried out.

[0027] As shown in Fig. 1A and Fig. 1B, the ultrasonic
diagnosing apparatus in the embodiment of the present
invention is provided with: a probe 100 that has an ultra-
sonic transducer unit for transmitting/receiving the ultra-
sonic wave while it is rotated and oscillated; a probe con-
nector (not shown) to which this probe 100 can be con-
nected; a transmitting/receiving circuit 111 for carrying
out a transmitting/receiving control of the ultrasonic
wave; a rotation control circuit 112 for stabilizing a speed
of a rotation while receiving a rotation encoder signal of
the probe; an oscillating control circuit 113 for controlling
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a speed and an angle of the oscillation while receiving
an oscillation encoder signal; an image memory 114 for
storing a tomographic image data including a three-di-
mensional image data; a three-dimensional processing
unit 120 for forming the three-dimensional image from
the ultrasonic reception signal received by the transmit-
ting/receiving circuit; an image processing circuit 115 for
converting into a format to display the tomographicimage
and the three-dimensional image; an observing monitor
116 for displaying the ultrasonic image into which the
display format is converted and the like; and a host up
117 for controlling the entire system. The three-dimen-
sional processing unit 120 is composed of: an angle de-
tecting circuit 121 for generating an angle information of
a high resolution from the two encoder signals of the ro-
tation and the oscillation; and a high speed operation
processing circuit 122 for carrying out the processes of
the generation, the treatment and the cut/slice of the
three-dimensional image data, and the like.

[0028] Also, this contains input devices (not shown),
such as atrackball, a keyboard, a sound input circuit and
the like, in order to carry out an operation and a setting.
[0029] By the way, as for the probe, Fig. 1A is a side
view showing a rotative direction when the probe 100 is
rotated, and Fig. 1B is a plan view showing an oscillation
range when the probe 100 is oscillated.

[0030] Here, the configuration of the probe 100 is ex-
plained by using Fig. 2 and Fig. 3.

[0031] In Fig. 2, 130 indicates a handle unit, and a re-
laying electronic circuit substrate, such as an oscillating
motor and the like, is built therein. 131 indicates a tip unit
of the ultrasonic probe (hereafter, merely referred to as
[Tip Unit]), and a window case 132 made of a window
material having an ultrasonic transmission characteristic
is attached to the tip, and a driving motor, an ultrasonic
transducer unit and the like are built therein. The ultra-
sonic probe is connected through a cable 133 to a main
body. A tip unit 131 has a cylindrical smooth streamline
shape so as to be easily inserted into the body. This cable
133 is the cable to connect an input/output line (I/O line)
for connecting the ultrasonic transducer unit and the ul-
trasonic diagnosing apparatus main body, an electric
control line for drive-controlling the driving motor and an
oscillating motor, a signal line for an encoder and the like,
a signal line for impact detection and the like, to the ul-
trasonic diagnosing apparatus main body, and it is pro-
tected with a cable coating, and only the input/output line
is shielded and grounded at both ends of an ultrasonic
transducer unit side and an ultrasonic diagnosing appa-
ratus side.

[0032] Also, in Fig. 3, a rotating motor 143 for rotation-
driving ultrasonic transducer units 141, 142, a rotation
shaft 148 serving as its rotation shaft, and a base housing
144 for supporting the rotating motor 143 are built in the
tip of the probe 100. The handle unit of the ultrasonic
probe is composed of an oscillating motor 145 for oscil-
lating the base housing 144 and a handle shaft 146.
[0033] The ultrasonic transducer units 141, 142 are
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mounted onto the outer circumference of the rotating unit
of the rotating motor 143, and with respect to the rotation
shaft, the ultrasonic transducer units 141, 142 emit ultra-
sonic beam to a radial direction.

[0034] Also, the case of forming the conventional two-
dimensional image has one shaft. However, the case of
the probe 100 in this embodiment has two shafts, and
one is the rotation shaft 148 for rotating the ultrasonic
transducer units 141, 142, and the other is an oscillating
shaft 149. With the rotation shaft 148 as a center, while
the ultrasonic transducer units 141, 142 are rotated, the
ultrasonic wave is transmitted and received, thereby
forming the two-dimensional image as shown by S1 of
Fig. 4, and with the oscillating shaft 149 as a center, the
base housing 144 for supporting the rotating motor 143
is oscillated in an H-direction of Fig. 4, and the two-di-
mensional images of S1, S2 and S3 are formed in rota-
tion, thereby drawing the three-dimensional image.
[0035] The operation of the ultrasonic diagnosing ap-
paratus in this embodiment of the present invention will
be described below.

[0036] An ultrasonic pulse generated by a transmis-
sion pulse generating circuit (not shown) in the transmit-
ting/receiving circuit 111 is transmitted at a predeter-
mined interval from the ultrasonic transducer units 141
or 142 ofthe probe 100, and the ultrasonic pulse reflected
by a tissue of an organism and the like is received by the
ultrasonic transducer units 141 or 142. At this time, while
the rotation control circuit 112 rotations the rotating motor
143, the ultrasonic transducer units 141 or 142 carries
out the transmission/reception, and the data to form the
two-dimensional image indicated in S1 is consequently
obtained. The receiving circuit of the transmitting/receiv-
ing circuit 111 performs the receiving process on this
received ultrasonic reception signal, which is stored in
the image memory 114.

[0037] Simultaneously, the oscillating control circuit
113 rotations the oscillating motor 145, and sequentially
receives the data to form the two-dimensionalimage, and
then writes to the image memory 114. The high speed
operation processing circuit 122 in the three-dimensional
processing unit 120 carries out a polar coordinates con-
version and prepares the three-dimensional data. This
three-dimensional data is stored in the image memory
114 or sequentially displayed through the image process-
ing circuit 115 on the observing monitor 116.

[0038] At this time, when the two-dimensional image
for each screen is formed, the control is executed such
that in response to an oscillating motor control timing,
the two-dimensional is obtained for one screen. Thus,
the two-dimensional image can be obtained at a constant
interval in synchronization with the oscillation of the mo-
tor. Hence, a geometric precision of the three-dimension-
al image can be improved.

[0039] In the three-dimensional data preparation, the
two-dimensional image is captured, and an operating
process such as an addition and the like is carried out,
and the image where the three-dimensional data is pro-
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jected to a plan surface is prepared. Then, the three-
dimensional image is displayed at real time, or formed in
the image memory, and then displayed.

[0040] The three-dimensional image is prepared and
displayed for each one way oscillation of the oscillating
motor 145 in the probe 100. In accordance with a voxel
data after the coordinate conversion from the polar co-
ordinates to an orthogonal coordinate, the three-dimen-
sional image is formed. Thus, the three-dimensional im-
age without any distortion can be displayed.

[0041] By the way, when the three-dimensional image
is formed, the three-dimensional image may be formed
for each reciprocating oscillation without being formed
for each one way oscillation. Such operation enables the
display precision of the three-dimensional image to be
made higher.

[0042] The image processing circuit 115 converts the
three-dimensional data into an image format so that it
can be displayed as the three-dimensional image on the
observing monitor 116.

[0043] The host up 117 controls those series of the
processes.

[0044] As for the three-dimensional data stored in the
image memory 114, the high speed operation processing
circuit 122 can read the data at any position.

[0045] The operation with regard to a so-called multi-
slice display will be described below.

[0046] The multi-slice display is the display method
that arranges and displays sections after the three-di-
mensional image is cut/sliced at any plurality of positions
(on the same flat surface), as shown in Fig. 5 and Fig. 6.
Fig. 5 shows an example of 9 divided images, and Fig.
6 shows an example of 16 divided images.

[0047] The position to be division-displayed can be ar-
bitrarily set by an operator from a trackball, a keyboard
and the like, or can be based on a preset condition.
[0048] Inthisway, by displaying an arbitrary cross-sec-
tion, it is now possible to draw the interior of an object
whose other shape could only be observed by a three-
dimensional image.

[0049] In Fig. 5, a slice position display figure 150 is a
figure that specifies the range over which the three-di-
mensional image is divided and displayed, and displays
which position is divided and displayed, and a slice upper
limit line 151 and a slice lower limit line 152 indicate an
upper limit position and a lower limit position at which the
three-dimensional image is cut (sliced), respectively, and
display the position to where the three-dimensional im-
age is sliced.

[0050] In Fig. 5, the slice upper limit line 151 and the
slice lower limit line 152 are set in parallel in upper and
lower directions. However, they can be inclined and set
as shown in Fig. 6.

[0051] Also, in accordance with the two motor angle
information of the rotation and the oscillation that are de-
tected by the angle detecting circuit 121 for generating
the angle information of the high resolution from the two
encoder signals of the rotation and the oscillation, the
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number of the division images and the directions are op-
timized, and the division display process is carried out.
[0052] Inthis way, the slice upper limitline 151 and the
slice lower limit line 152 can be arbitrarily set, and the
manner of setting it will be described below.

[0053] When a multi-slice display mode is set by the
operation of a user, a slice upper limit and a slice lower
limit of default are firstly set, and the sections divided by
the division number between them are displayed.
[0054] Next, when entering an inclination setting mode
for setting an inclination, as shown in Fig. 6, a selection
mark 153 is displayed on the side in front of the slice
upper limit line 151, and the side on which this selection
mark 153 is displayed can be moved upwardly and down-
wardly by the moving device such as the trackball or the
like. Then, when a key to move the selection mark 153
is pushed, the selection mark 153 is moved to an adjacent
side. Then, the side to which the selection mark 153 is
moved can be moved upwardly and downwardly.
[0055] Then, When entering a position setting mode,
the selection mark 153 is moved to the slice lower limit
line 152 that is displayed at the same inclination as the
above-set slice upper limit line 151. Thus, the whole of
the slice lower limit line 152 can be moved upwardly and
downwardly.

[0056] Executing such an operation can set the upper
limit and the lower limit when the three-dimensional im-
age is slice-displayed and its angle.

[0057] Here, in the case that the upper limit and the
lower limit are set and the division display number is, for
example, the 16-division, as shown in Fig. 6, since it is
regularly divided by 16 from the upper limit to the lower
limit and displayed, the regularly divided multi-slice dis-
play can be attained.

[0058] At the time of the division, it can be divided not
only in the regular manner, but also in the manner that it
is divided gradually widely from the upper direction or
gradually narrowly, or in the manner that the central por-
tion is finely divided and the upper and lower portions are
roughly divided.

[0059] Even in the case that the upper limit and the
lower limit and its angle are changed as mentioned
above, by operating a reset function from a menu or the
like, it is possible to return to the setting of the default.
[0060] Those operations can be attained, because the
three-dimensional data stored in the image memory 114
can be read at any position by the high speed operation
processing circuit 122 and this control is carried out by
the host up 117.

[0061] ThedisplayexamplesinFig.5andFig.6display
that the slice position display figure 150 is only the frame
of the outer circumference. However, as shown in Fig.
7, if the three-dimensional image is displayed inside this
slice position display figure 150 and further the slice up-
per limit line 151 and the slice lower limit line 152 are
displayed, which portion of the three-dimensional image
is divided can be easily grasped.

[0062] Also, the dividing slicing method can carry out
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not only the above-mentioned parallel slice, but also the
division slice with one point as a center, or the division
slice to a fan shape, as shown in Fig. 8 and Fig. 9.
[0063] For the purpose of the easy understanding of
the correspondence between the divided slice images
and the division lines indicated on the slice position dis-
play figure 150, the respective sliceimages are surround-
ed with lines. Then, the colors of those surrounding lines
and division lines and line kinds are made coincident and
displayed. Consequently, the correspondence between
the slice positions and the slice images are easily under-
stood.

[0064] Also, the three-dimensional image can be arbi-
trarily rotated or moved as shown in Fig. 9. Thus, by ro-
tating or moving the three-dimensional image inside the
slice position display figure 150, itis possible to arbitrarily
change the portion to be sliced.

[0065] Also, while the data are sequentially stored into
the image memory 114, the three-dimensional process-
ing unit 120 forms the three-dimensional image. Conse-
quently, the three-dimensional image can be displayed
at real time, namely, the three-dimensional image can
be displayed as a so-called dynamic image. Thus, the
simultaneous display of the real time three-dimensional
image display and the multi-slice display that cannot be
attained in CT or MRI becomes possible.

[0066] Also, as the three-dimensional image is updat-
ed at real time, the multi-slice display can be updated at
a constant interval.

[0067] Asexplained above, as for the three-dimension-
aldynamicimage thatis sequentially updated at realtime,
the tomographic image is division-displayed at any posi-
tion. Consequently, together with the three-dimensional
dynamic image that cannot be attained in CT or MRI, the
situation inside a diagnosis target can be expanded and
observed. Thus, the precision and efficiency of the diag-
nosis can be greatly improved. Also, a so-called enlarge-
ment diagnosis, which observes and diagnoses the por-
tion to be observed and its periphery at the same time,
can be easily executed.

[0068] The operation of the enlargement display of the
divided slice image will be described below.

[0069] As shown in Fig. 10, when any image that is
division-displayed (in Fig. 10, a selection image 154) is
selected by using the trackball or the like and a key for
a determination is pushed, its selected image is enlarge-
ment-displayed as shown in Fig. 11. Moreover, when the
key for the determination is again pushed in the enlarge-
ment display state, the operation returns to the division
display.

[0070] Also, a pointer 160 shown in Fig. 7 is mated to
the division line on the three-dimensional image and then
the key for the determination is pushed, the tomographic
image of its division line portion can be enlargement-
displayed.

[0071] With such operations, any division image can
be enlargement-displayed and evaluated in detail. Also,
it is possible to easily return to the division display and
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then select a different image, which enables the great
improvement of the precision and efficiency of the diag-
nosis.

[0072] Also, since by using the pointer 160, the division
line on the three-dimensional image display is selected
on the screen, the slice image only at the necessary po-
sition can be displayed.

[0073] In this embodiment, the configuration in which
the ultrasonic transducer unit is rotated and oscillated to
consequently form the three-dimensional image is de-
scribed. However, the configuration in which an array
probe where the ultrasonic transducer units are arranged
in the shape of an array is oscillated to consequently
create the three-dimensional image, or a two-dimension-
al array probe in which ultrasonic probes are two-dimen-
sionally arranged can carry out the similar display. Thus,
the precision and efficiency of the diagnosis can be great-
ly improved.

[0074] When the mechanical sector probe is used, the
ultrasonic transducer units are not required to be ar-
ranged on the array. Thus, the tip of the probe can be
made smaller. Also, even the image just beside the probe
(in a 180-degree direction) can be drawn without any
distortion. Thus, this is effective in the diagnosis espe-
cially in the insertion into the body.

[0075] Also, when the array probe is used, focus can
be applied to the ultrasonic wave to be transmitted and
received. Thus, a distance resolution and an orientation
resolution can be improved.

[0076] Even if any probe is used, according to the
present invention, the tomographic image in which the
three-dimensional image is arbitrarily divided can be dis-
played. Thus, when the different probes are used for dif-
ferentusage fields, the diagnosis precision can be further
improved.

INDUSTRIAL APPLICABILITY

[0077] As described above, the ultrasonic diagnosing
apparatus and the ultrasonic image display method, ac-
cording to the presentinvention, display the three-dimen-
sional image at real time, and further division-display any
tomographic images of this three-dimensional image at
any angle, direction and division number, and conse-
quently have the effect that the improvement of the di-
agnosis precision can be attained, and they are effective
as the ultrasonic diagnosing apparatus and the like that
can display the plurality of tomographic images together
with the three-dimensional image display.

Claims
1. An ultrasonic diagnosing apparatus, comprising:
connecting means that can connect a probe

(100) having ultrasonic transducer units (141,
142) to transmit and receive ultrasonic waves;
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transmitting/receiving means (111) for supply-
ing an ultrasonic signal to said ultrasonic trans-
ducer units (141, 142) and carrying out a recep-
tion process of the ultrasonic signal received by
said ultrasonic transducer units (141, 142);
animage memory (114) for storing said received
and processed ultrasonic signal as animage da-
ta; and

three-dimensional operating means (120) for
forming a three-dimensional image from the im-
age data stored in said image memory (114) at
real time,

wherein said three-dimensional operating
means (120) is designed so as to cut/slice and
division-display a plurality of tomographic imag-
es of said three-dimensional image by perform-
ing cutting/slicing at a set position, at a set angle
and at a preliminarily specified interval within a
three-dimensional display range including said
three-dimensional image, and between a posi-
tion of a slice upper limitline (151) and a position
of a slice lower limit line (152).

2. The ultrasonic diagnosing apparatus according to

claim 1, further comprising:

a rotating motor (143) and an oscillating motor
(145);

rotation control means (112) for carrying out a
rotation control of said rotating motor (143); and
oscillating control means (113) for carrying out
an oscillating control of said oscillating motor
(145).

The ultrasonic diagnosing apparatus according to
claim 1 or 2, comprising means for selecting said
division-displayed tomographic image, wherein said
selected tomographic image is designed to be en-
largement-displayed.

The ultrasonic diagnosing apparatus according to
claim 1 or 2, comprising means for selecting the po-
sition of the tomographic image displayed on said
three-dimensional image, wherein the tomographic
image of said selected position is designed to be
enlargement-displayed.

An ultrasonic image display method that is designed
to carry out a reception process of an ultrasonic sig-
nal received from a probe (100) having ultrasonic
transducer units (141, 142), and store said received
and processed ultrasonic signal as an image data in
an image memory (114), and when forming a three-
dimensional image from the image data stored in
said image memory (114), cut/slice and division-dis-
play a plurality of tomographic images of said three-
dimensional image at a set position, at a set angle
and at a preliminarily specified interval within a three-
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dimensional display range including said three-di-
mensional image, and between a position of a slice
upper limit line (151) and a position of a slice lower
limit line (152) to be division-displayed as the tomo-
graphic images within said three-dimensional dis-
play range.

The ultrasonic diagnosing apparatus according to
claim 1,

wherein the ultrasonic transducer units (141, 142) of
the probe (100) are arranged in the shape of an array,
the probe (100) has oscillating means (143, 148),
the transmitting/receiving means (111) carry out a
reception process of the ultrasonic signal received
by said ultrasonic transducer units (141, 142) ar-
ranged in the shape of an array and oscillated by the
oscillating means (143, 148).

The ultrasonic diagnosing apparatus according to
claim 1,

wherein the ultrasonic transducer units (141, 142) of
the probe (100) are arranged in the shape of a two-
dimensionally array,

the transmitting/receiving means (111) carry out a
reception process of the ultrasonic signal received
by said ultrasonic transducer unit (141, 142) ar-
ranged in the shape of a two-dimensionally array.

Patentanspriiche

Ultraschall-Diagnosegeréat, das folgendes aufweist:

Anschlusseinrichtungen, die eine Sonde (100)
mit Ultraschall-Transducereinheiten (141, 142)
zum Ubertragen und Empfangen von Ultra-
schallwellen anschlieRen kénnen;
Ubertragungs/Empfangseinrichtungen ~ (111)
zum Ausliefern eines Ultraschallsignal an die UI-
traschall-Transducereinheiten (141, 142) und
Durchfiihren eines Empfangsverfahrens des
durchdie Ultraschall-Transducereinheiten (141,
142) empfangenen Ultraschallsignals;

einen Bildspeicher (114) zur Speicherung des
empfangenen und verarbeiteten Ultraschallsig-
nals als Bilddaten; und

dreidimensionale Bedieneinrichtungen (120)
zum Bilden eines dreidimensionalen Bilds der
in dem Bildspeicher (114) gespeicherten Bild-
daten in Echtzeit,

wobei die dreidimensionale Bedieneinrichtung
(120) zum Zerschneiden/Zerteilen in Scheiben
und Teilanzeigen einer Vielzahl von dreidimen-
sionalen tomografischen Bildern durch das
Durchfiihren von Schneiden/Zerteilen in Schei-
ben an einer festen Position, bei einem festen
Winkel und in einem zuvor festgelegten Intervall
innerhalb eines dreidimensionalen Anzeigebe-
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reichs, der das dreidimensionale Bild ein-
schliet, und zwischen einer Position einer
Scheiben-Obergrenzline (151) und einer Positi-
on einer Scheiben-Untergrenzlinie (152) ausge-
legt ist.

2. Ultraschall-Diagnosegerat nach Anspruch 1 weiter-

hin folgendes umfassend:

einen Rotationsmotor (143) und einen Oszillati-
onsmotor (145) ;
Oszillationssteuereinrichtungen  (112)  zur
Durchfiihrung einer Rotationssteuerung des
Rotationsmotors (143); und
Oszillationssteuereinrichtungen  (113)  zur
Durchfilhrung einer Oszillationssteuerung des
Oszillationsmotors (145).

Ultraschall-Diagnosegerat nach Anspruch1 oder 2,
umfassend Mittel zum Wahlen des teilangezeigten
tomographischen Bilds, wobei das gewahlte tomo-
grafische Bild dazu ausgelegt ist, vergréRert ange-
zeigt zu werden.

Ultraschall-Diagnosegerat nach Anspruch1 oder 2,
umfassend Mittel zum Wahlen der Position des auf
dem dreidimensionalen Bild angezeigten Bilds, wo-
bei das tomografische Bild der gewahlten Position
dazu ausgelegt ist, vergroRert angezeigt zu werden.

Ultraschallbild-Anzeigeverfahren, das zur Durchfiih-
rung eines Empfangsverfahrens eines Ultraschallsi-
gnals, das aus der Sonde (100) mit Ultraschall-
Transducereinheiten (141, 142) aufgenommen wur-
de und zur Speicherung des empfangenen und ver-
arbeiteten Ultraschallsignals als Bilddaten in einem
Bildspeicher (114) ausgelegt ist, und wenn ein drei-
dimensionales Bild aus den in dem Bildspeicher
(114) gespeicherten Bilddaten gebildet wird, Schnei-
den/Zerteilen in Scheiben und Teilanzeigen einer
Vielzahl von tomografischen Bildern des dreidimen-
sionalen Bilds in einer festen Position, in einem fes-
ten Winkel und in einem zuvor festgelegten Intervall
innerhalb eines dreidimensionalen Anzeigebe-
reichs, der das dreidimensionale Bild einschlief3t,
und zwischen einer als die tomografischen Bilder in-
nerhalb des dreidimensionalen Anzeigebereichs tei-
lanzuzeigenden Position einer Scheiben-Ober-
grenzlinie (151) und einer Position einer Scheiben-
Untergrenzlinie (152).

Ultraschall-Diagnosegerat nach Anspruch 1,

wobei die Ultraschall-Transducereinheiten (141,
142) der Sonde (100) in der Form einer Aneinander-
reihung angeordnet sind, die Sonde (100) Oszillati-
onseinrichtungen (143, 148) aufweist, die Ubertra-
gungs/Empfangseinrichtungen (111) ein Empfangs-
verfahren des Ultraschallsignals durchfiihren, das
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durch die Ultraschall-Transducereinheiten (141,
142) empfangen wird, die in der Form einer Anein-
anderreihung angeordnet sind und durch die Oszil-
lationseinrichtungen (143, 148) oszilliert werden.

Ultraschall-Diagnosegerat nach Anspruch1,

wobei die Ultraschall-Transducereinheiten (141,
142) der Sonde (100) in der Form einer zweidimen-
sionalen Aneinanderreihung angeordnet sind,

die Ubertragungs/Empfangseinrichtungen (111) ein
Empfangsverfahren des Ultraschallsignals durch-
flhren, das durch die in der Form einer zweidimen-
sionalen Aneinanderreihung angeordneten Ultra-
schall-Transducereinheit (141, 142) empfangen
wird.

Revendications

Appareil de diagnose a ultrason comprenant :

des moyens de liaison qui peuvent lier une son-
de (100) ayant des unités transductrices de 'ul-
trason (141, 142) afin de transmettre et recevoir
des ondes ultrasonores ;

des moyens des transmission/réception (111)
afin de fournir un signal ultrasonore auxdites uni-
tés transductrices de l'ultrason (141, 142) et
mettre en oeuvre un procédé de réception du
signal ultrasonore regu par lesdits unités trans-
ductrices de l'ultrason (141, 142) ;

une mémoire d’'image (114) pour le stockage
dudit signal ultrasonore regu et traité en tant
qu’une donnée d’'image ; et

des moyens opératoires tridimensionnels (120)
pour former une image tridimensionnelle des
données d’'image stockées dans ladite mémoire
d’'image (114) en temps réel,

dans lequel ledit moyen opératoires tridimen-
sionnel (120) est congu afin de couper/couper
en tranches et partiellement afficher une plura-
lité de images tomographiques de ladite image
tridimensionnelle par le fait de mettre en oeuvre
le découpage/découpage en tranches a une po-
sition fixe, a un angle déterminé et & un intervalle
préalablement spécifi¢ au sein d’'une gamme
d’affichage tridimensionnelle incluant ladite
image tridimensionnelle, et entre une position
d’une linge de limite supérieure de tranche (151)
et une position d’'une linge de limite inférieure
de tranche (152).

2. Appareil de diagnose a ultrason selon la revendica-

tion 1 comprenant en outre :

un moteur de rotation (143) et un moteur d’os-
cillation (145) ;
des moyens de réglage de rotation (112) pour
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la mise en oeuvre d’'un réglage de rotation dudit
moteur de rotation (143); et

des moyens de réglage d’oscillation (113) pour
lamise en oeuvre d’'un réglage d’oscillation dudit
moteur d’oscillation (145).

Appareil de diagnose a ultrason selon la revendica-
tion 1 ou 2, comprenant des moyens afin de sélec-
tionner ladite image tomographique partiellement af-
fichée, dans lequel ladite image tomographique sé-
lectionnée est congue pour étre affichée en agran-
dissement.

Appareil de diagnose a ultrason selon la revendica-
tion 1 ou 2, comprenant des moyens afin de sélec-
tionner la position de I'image tomographique affi-
chée sur ladite image tridimensionnelle, dans lequel
image tomographique de ladite position sélection-
née est congue pour étre affichée en agrandisse-
ment.

Procédé d’affichage d’'image ultrasonore qui est con-
cu pour la mise en oeuvre un procédé de réception
d’un signal ultrasonore regu de la sonde (100) ayant
des unités transductrices de l'ultrason (141, 142) et
pour le stockage dudit signal ultrasonore regu et trai-
té en tant qu’'une donnée d’'image dans un mémoire
d'image (114), et lors de la formation d’'une image
tridimensionnelle des données d’image stockées
dans ladite mémoire d’'image (114), couper/couper
entranches et partiellement afficher une pluralité des
images tomographiques de ladite image tridimen-
sionnelle a une position fixe, a un angle déterminé
et & un intervalle préalablement spécifié au sein
d’'une gamme d’affichage tridimensionnelle incluant
ladite image tridimensionnelle, et entre une position
d’une linge de limite supérieure de tranche (151) et
une position d’une linge de limite inférieure de tran-
che (152) afin d’étre affichée partiellement affichée
en tante que les images tomographiques au sein de
ladite gamme d’affichage tridimensionnelle.

Appareil de diagnose a ultrason selon la revendica-
tion 1,

dans lequel les unités transductrices de l'ultrason
(141, 142) delasonde (100) sontarrangées enforme
d’une juxtaposition, la sonde (100) a des moyens
oscillants (143, 148), les moyens de transmission/ré-
ception (111) misent en oeuvre un procédé de ré-
ception du signal ultrasonore regu par lesdites unités
transductrices de 'ultrason (141, 142) arrangées en
forme d’une juxtaposition et oscillées par les moyens
d’oscillation (143, 148).

Appareil de diagnose a ultrason selon la revendica-
tion 1,

dans lequel les unités transductrices de l'ultrason
(141,142) delasonde (100) sontarrangées enforme
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d’un réseau bidimensionnel,

les moyens de transmission/réception (111) misent
en oeuvre un procédé de réception du signal ultra-
sonore regu par ladite unité transductrice de I'ultra-
son (141, 142) arrangée en forme d’un réseau bidi-
mensionnel.
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FIG. 1B
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