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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to an ultrasound
diagnostic apparatus, and more particularly to a tech-
nique for storing data in a memory section.

Description of Related Art

[0002] Most ultrasound (ultrasonic) diagnostic appa-
ratuses used in the medical field include a cine-memory
which is formed as a ring buffer or a temporary storage.
A cine-memory stores data obtained through the trans-
mission and reception of ultrasound. An ultrasound im-
age is formed based on the data read from the cine-mem-
ory and the ultrasonic image is then displayed on a dis-
play device. Normally, the cine-memory stores data in
units of one frame or one line. Here, one line corresponds
to one ultrasound beam and one frame corresponds to
one scan plane or one ultrasound image. A cine-memory
generally has a storage capacity allowing storage of mul-
tiple numbers of frames obtained in time sequence. In a
cine-memory, the newest input data overwrites the oldest
data which is already stored in the memory, and this proc-
ess is repeated.
[0003] When a freeze operation is performed by a user
during real-time diagnosis, transmission and reception
of ultrasound are stopped. In such a frozen state, it is
possible to read data stored in the cine-memory and re-
produce the data as a still image or a moving image.
Because a cine-memory is generally stored on a volatile
storage medium, the data content of the cine-memory is
lost when the power of an ultrasound diagnosis appara-
tus is turned off. Further, due to the data overwriting as
described above, data on the cine-memory is also lost
sequentially. It is therefore necessary to save important
data stored in the cine-memory. Accordingly, the data
stored in a cine-memory is transferred to a non-volatile
storage medium such as a hard disk or the like.
[0004] In a stress echo test, a patient is subjected to
increasing stress in a series of steps by a physical or
pharmaceutical method. Specifically, a test which is per-
formed for one patient at one time includes a plurality of
"stages", and ultrasound diagnosis is performed from a
plurality of "views" in each stage. More specifically, a
"scene" is determined by a combination of a stage and
a view, and a moving image obtained in ultrasound di-
agnosis (namely, in a capturing process) which is per-
formed for each scene is stored. In this case, the image
is stored in units of one heart beat, for example. After
moving images for all the necessary scenes are captured
and stored, the user selects a plurality of scenes for which
images are to be reproduced. Then, a plurality of moving
images corresponding to a plurality of scenes which are
selected by the user are simultaneously reproduced in

parallel to each other. The user can then compare and
observe these moving images, whereby diagnosis of a
disease concerning an organ such as the heart can be
performed.
[0005] Japanese Patent Laid-Open Publication No.
Hei 6-269455 describes an ultrasound diagnosis appa-
ratus in which data obtained over a plurality of successive
heart beats is transferred from a memory section to an
external storage device. Japanese Patent Laid-Open
Publication No. Hei 2-63447 describes an ultrasound di-
agnosis apparatus including a memory section which
functions as a cine-memory. The storage region of the
memory section is divided into two regions, each of which
is used as a ring-buffer. Japanese Patent Laid-Open
Publication No. Hei 2-63447, however, does not describe
that the number into which the storage region is divided
is variable in accordance with different ultrasound tests
or a diagnostic states.
[0006] In each capturing process in a stress echo test,
when a plurality of frames which are obtained are se-
quentially stored in a cine-memory, the stored data which
was obtained in the past is to be erased by overwriting
by new data, unless overwriting is prohibited with respect
to the stored data. However, if prohibition of overwrite is
set with regard to a great amount of data stored on the
cine-memory in the preceding capturing processes, suf-
ficient storage region cannot be secured in the subse-
quent capturing processes, thereby impairing completion
of all processes of the stress echo test. Stated simply,
the cine-memory runs out of a free space. On the other
hand, when the amount of data stored in the preceding
capturing process is reduced so as to secure a sufficient
free space for the subsequent capturing processes, it is
not possible to make effective use of the overall storage
capacity over the entire stress echo test. In each captur-
ing process, it is desirable to store, in addition to a moving
image for a specific heart beat which is to be actually
used for evaluation, a moving image for other heart beats
as backup. However, conventionally, it is not possible for
a user to appropriately determine the number of heart
beats as the units of moving images to be stored in each
capturing process. In a stress echo test, it is difficult to
strictly predict the data amount to be obtained at the start
of the test, because the heart rate changes with the
change of stages.
[0007] The publication US 4 846 188 represents the
closest prior art document for the invention. It discloses
an ultrasound diagnosis apparatus comprising a memory
section for temporarily storing image frames. During suc-
cessive heart beat periods, a plurality of frames per heart
beat period is generated and written into the memory
section. The memory section is organised in a two di-
mensional manner containing rows and columns. Before
the first data are written into the memory section, row
initial and column initial addresses are set. After each
frame of a plurality of frames the column address is in-
cremented, and after each plurality of frames the row
address. There is no indication that the apparatus deter-
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mines the row and column addresses before the captur-
ing and that it divides the memory section into a plurality
of segments accordingly. I.e., before the capturing, no
specific memory space is allocated to the individual
frames or plurality of frames to be captured.

SUMMARY OF THE INVENTION

[0008] The present invention advantageously enables
appropriate storage of data obtained in each capturing
process.
[0009] Another advantage of the present invention is
effective use of the storage capacity of a whole cine-
memory.
[0010] A still further advantage of the present invention
is the ability to provide a user with a reference value of
the data amount which can be captured in each capturing
process.

(1) In accordance with one aspect, an ultrasound
diagnosis apparatus of the present invention com-
prises a memory section for temporarily storing a
plurality of frames obtained by transmitting and re-
ceiving ultrasound; a setting section for setting the
number of capturing processes in a predetermined
ultrasound test; a dividing section for dividing a stor-
age region of the memory section into a plurality of
segments; and a control section for performing con-
trol to cause each of the plurality of segments to func-
tion as a ring-buffer, thereby allowing one or a plu-
rality of frame blocks obtained in each capturing
process in the predetermined ultrasound test to be
stored in a corresponding one of the segments.
With the above structure, the storage region of the
memory section is divided into a plurality of seg-
ments, and one or a plurality of frame blocks (corre-
sponding to one or a plurality of moving images) ob-
tained in each capturing process are stored in each
segment. In this manner, the storage region exclu-
sively used for each capturing process is secured in
advance as a ring-buffer (a temporary storage), so
that one or a plurality of frame blocks obtained in
each capturing process can be stored reliably. With
this process, the conventional problems of the mem-
ory running out of free space, or an undesirably large
free storage space being left in the capturing process
at the final stage of the predetermined ultrasound
test, can be avoided.
Preferably, the memory section is a cine-memory,
which is physically composed of one or a plurality of
storage devices. The memory section may alterna-
tively be formed by a high speed accessible non-
volatile storage device (for example, a hard disk).
The memory section may be provided before or after,
or upstream or downstream of, (or inside) a scan
converter. Namely, each frame constituting the
frame block may be either a transmitting/receiving
frame or a display frame. The predetermined ultra-

sound test is preferably a stress echo test. While the
number of capturing processes is generally deter-
mined by a user, it may be provided as external in-
formation or determined automatically as a default
value. The number of segments is determined in ac-
cordance with the number of capturing processes
which is variably set. Namely, the storage capacity
of each segment basically depends on the number
of capturing processes. While each segment prefer-
ably has the same storage capacity (a fixed length
method), the storage capacity of the respective seg-
ments may be varied in accordance with the predict-
ed change in the cardiac cycle (a variable length
method). In any case, it is desirable to divide and
control the segments so that shortage or excess of
a free storage region is not caused toward the end
of a test and also moving images which were already
captured can be reliably maintained. When a plurality
of frame blocks (a plurality of moving images) to be
stored are specified in each capturing process, these
frame blocks are preferably arranged in time se-
quence, but they may also exist discretely on the
time axis. Because each segment has a ring-buffer
structure, typically, the newest input frame over-
writes the oldest frame which is already stored.
When one or a plurality of frame blocks are specified
by a capturing command such as a freeze operation,
writing of data with respect to the segment as a whole
which stores these specified frame blocks is subse-
quently prohibited. Alternatively, overwriting may be
prohibited only with respect to the one or plurality of
frame blocks which are specified. While an ultra-
sound diagnosis apparatus of the present invention
is particularly preferable for use in a stress echo test,
it may also be used for other ultrasound tests.
Preferably, the ultrasound diagnosis apparatus may
further comprise an estimation section for estimating
information concerning the number of frame blocks
which can be stored in each of the segments, and a
providing section for providing the information con-
cerning the number of frame blocks which can be
stored in each of the segments to a user. With this
structure, by providing the above-described informa-
tion to a user, the user can obtain a reference value
indicating how many number of frame blocks can be
stored in each capturing process. Consequently, the
user can select one or a plurality of frame blocks
which are more important or have higher degree of
priority from the clinical viewpoint, while recognizing
the above-described reference value. It is also pos-
sible to use the provided information to determine
whether or not the number of capturing processes
should be reset. Preferably, each frame block cor-
responds to moving images for one heart beat (or
several heart beats), and in this case, the number of
heart beats which can be stored in each segment is
supplied as the above-described information.
Preferably, the ultrasound diagnosis apparatus may
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further comprise a detection section for detecting a
biological signal indicative of the cardiac cycle, and
each of the frame blocks is specified based on the
biological signal and corresponds to moving images
for n heart beats, where n = 1, 2, 3, .... (where n is
an integer greater than or equal to 1), and the esti-
mation section estimates, as the information con-
cerning the number of frame blocks which can be
stored in each of the segments, the number of heart
beats which can be captured, based on the storage
capacity of each of the segments and a predicted
data amount for the n heart beats. With this structure,
the amount of moving images, i.e. the number of
heart beats, which can be captured in each segment
can be predicted from the relationship between the
storage capacity of each segment and the predicted
data amount for n heart beats. Preferably, n = 1.
Preferably, the storage capacity of each of the seg-
ments is specified by dividing a whole storage ca-
pacity in the memory section by the number of cap-
turing processes, the predicted size or volume of the
data for n heart beats is specified based on a heart
rate, a frame rate, and a data amount per frame
which are obtained from the biological signal, and
the number of heart beats which can be captured is
specified by dividing the storage capacity of each of
the segments by the predicted data volume for n
heart beats. The frame rate is either a transmitting/
receiving frame rate or a display frame rate. The
whole storage capacity of the memory section cor-
responds to the whole storage region which can be
allocated to a plurality of capturing processes, and
the memory section may further include a storage
region other than that can be allocated to a plurality
of capturing processes as described above.
Preferably, the predetermined ultrasound test is a
stress echo test in which ultrasound diagnostic is
performed with a plurality of views in each of stages
while a level of load (stress) with respect to a living
body is being switched stepwise, and the number of
capturing process is defined by the number of stages
and the number of views. Namely, the number of
capturing processes corresponds to the number of
scenes.
Preferably, the size of each segment is uniformly set.
Preferably, the size of each segment is variably set.
When the storage capacity of each segment is uni-
form, segment dividing and data control is facilitated.
When the storage capacity of each segment is indi-
vidually set, on the other hand, allocation of the stor-
age capacity can be performed reasonably in ac-
cordance with a variation of the heart rate. Prefera-
bly, each frame stored in the memory section is a
display frame. Preferably, each frame stored in the
memory section is a transmitting/receiving frame.
Here, the whole storage region in the memory sec-
tion may be divided into a plurality of segments, or
the entire storage region of the memory section is

first segmented into a main storage region and a
margin storage region and then the main storage
region may be divided into a plurality of segments.
When a certain segment runs out of a free region as
an exceptional case, the shortage may be compen-
sated by the margin storage region. The division of
the segment may be a physical dividing of the mem-
ory or a logical dividing. When the memory is logically
divided, in a physical sense, one segment is defined
as a set of a plurality of partial regions provided dis-
cretely on the memory.
(2) In accordance with another aspect, an ultrasound
diagnosis apparatus which can be used in a stress
echo test, of the present invention comprises a mem-
ory section for temporarily storing a plurality of
frames obtained by transmitting and receiving ultra-
sound; a process number setting section for setting
the number of capturing processes in the stress echo
test; a segment setting section for setting a plurality
of segments with respect to the memory section in
accordance with the number of capturing processes;
a storage control section for storing data obtained in
each of the capturing processes in the stress echo
test with respect to each of the segments; and a pro-
viding section for providing information concerning
a data amount which can be stored in each of the
segments to a user. It is desirable that the information
concerning the data amount which can be stored in
each segment is provided to a user prior to execution
of a plurality of capturing process.

[0011] Preferably, the information concerning a data
amount which can be stored in each of the segments is
the number of heart beats. Preferably, the number of
heart beats is calculated using, as a basis, the cardiac
cycle of a living body at rest or before being stressed.
Namely, a reference value is calculated using, as a basis,
the cardiac cycle where the heart beats at a low rate.
Consequently, even when the load (stress) of a living
body is increased to thereby shorten the cardiac cycle,
data corresponding to a greater number of heart beats
than in the above-described reference value can be
stored.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Preferred embodiments of the present inven-
tion will be described in detail with reference to the fol-
lowing drawings, wherein:

Fig. 1 is a block diagram showing an ultrasound di-
agnosis apparatus according to a preferred embod-
iment of the present invention;
Fig. 2 is a view for explaining storage of a frame line
with respect to a cine-memory provided in the ultra-
sound diagnosis apparatus shown in Fig. 1;
Fig. 3 is a view showing a storage state of a plurality
of segments which are set on the cine-memory;
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Fig. 4 is a flowchart showing an example operation
of the ultrasound diagnosis apparatus shown in Fig.
1; and
Fig. 5 is a block diagram showing a structure of an
ultrasound diagnosis apparatus according to anoth-
er embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED EMBOD-
IMENTS

[0013] Preferred embodiments of the present inven-
tion will be described in detail with reference to the draw-
ings. Fig. 1 shows a first preferred embodiment of an
ultrasound diagnosis apparatus according to the present
invention. Referring to Fig. 1, a whole structure of the
ultrasound diagnosis apparatus is shown. While this ul-
trasound diagnosis apparatus is particularly suitable for
use in a stress echo test, the apparatus may also be used
for other tests.
[0014] A probe 10 transmits and receives ultrasound.
More specifically, the probe 10 includes an array trans-
ducer (not shown) which is composed of a plurality of
transducer elements, and generates an ultrasound beam
by means of the array transducer. The ultrasound beam
is electronically scanned. The electronic scanning meth-
ods include, for example, an electronic linear scanning
method, an electronic sector scanning method, and so
on. A 2D array transducer may be provided in the probe
10. A 2D array transducer is composed of a plurality of
transducer elements arranged two-dimensionally, and
can be used for capturing three-dimensional echo data.
The probe 10 may be used in contact with a surface of
a living body or may be inserted into a body cavity of a
living body.
[0015] A transmitting section 12 functions as a trans-
mitting beam former, and supplies a plurality of transmit-
ting signals to a plurality of transducer elements within
the probe. A receiving section 14 functions as a receiving
beam former and performs processes such as phase ad-
justment and summation with respect to a plurality of re-
ceiving signals output from a plurality of transducer ele-
ments within the probe 10. The receiving signals thus
processed (echo data) are output to a DSC (digital scan
converter) 16 via a signal processor which is not shown.
[0016] The DSC 16 has a coordinate conversion func-
tion, a data interpolation function, or the like. The DSC
16 forms a B mode image (a two-dimensional tomograph-
ic image) as an ultrasound image based on the echo
data. More specifically, a frame line (a frame data line)
obtained by transmitting and receiving ultrasound is input
to the DSC 16 in time sequence. Each of frames consti-
tuting the frame line is a transmitting/receiving frame
which is composed of a plurality of beam data items. The
DSC 16 performs an image forming process based on
the input frame line, and outputs a frame line constituting
a moving image, that is a display frame line, in time se-
quence. The frame line thus output is then supplied to a
display processing section 18. Here, the frame line may

be transferred from the DSC 16 to the display processing
section 18 via a cine-memory 60 which will be described
below.
[0017] The display processing section 18 has an image
synthesizing function or the like. The display processing
section 18 processes input image data and outputs the
processed result to a display unit 20, where a moving
image (or a still image) is displayed. An ultrasound image
includes, for example, a two-dimensional tomographic
image, a two-dimensional blood flow image, and a three-
dimensional image.
[0018] In the example shown in Fig. 1, the cine-mem-
ory 60 is provided downstream of or after the DSC 16.
In the present embodiment, the cine-memory 60 is com-
posed of one or a plurality of memory devices, and tem-
porarily stores the frame line output from the DSC 16 in
time sequence. In a normal operation mode, as in the
conventional art, the cine-memory 60 as a whole func-
tions as a single ring buffer. Therefore, the cine-memory
60 continuously stores a series of frames starting from
the frame which was stored at a time point predetermined
time before the current time to the newest frame. When
a new frame is input to the cine-memory 60, the new
frame overwrites the oldest frame, and this process is
repeated.
[0019] According to the present embodiment, in a
stress echo test, prior to execution of the first capturing
process, the cine-memory 60 is divided into a plurality of
segments 62 (see Fig. 1) in accordance with the number
of capturing processes, namely the number of scenes,
which is required for a stress echo test with regard to a
specific patient. Specifically, the whole storage region in
the cine-memory 60 is divided into a plurality of storage
sub-regions, each of which functions as a temporary stor-
age or a ring buffer. Each segment 62 stores one or a
plurality of frame blocks obtained in the corresponding
capturing process. As will be described below, when the
last capturing process of a stress echo test is completed,
one or a plurality of frame blocks obtained in each cap-
turing process are stored in each segment 62 on the cine-
memory 60.
[0020] More specifically, in a stress echo test, i stages
are set and j views are further set in each stage. Here, i
is an integer number which is 2 or greater, and j is an
integer number which is 1 or greater, preferably 2 or
greater. The values of i and j are designated manually or
set automatically depending on a patient and a purpose
of the test. The stage indicates a load (stress) level placed
to a patient or a state of load (stress). The view indicates
an observation direction with respect to an organ such
as the heart, for example. With the change of the position
and direction of the probe 10 on a living body surface,
the observation direction also changes. For a whole
stress echo test, i x j scenes are defined and a capturing
process is performed for each scene. When i is 4 and j
is 4, for example, 16 scenes are to be defined. In this
case, the whole storage region of the cine-memory 60 is
divided into sixteen corresponding to the number of
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scenes (i.e. the number of capturing processes), and
each divided region constitutes the above-described
segment 62.
[0021] Alternatively, it is also possible that the whole
storage region of the cine-memory 60 is segmented into
a main storage region and a storage sub-region, of which
only the main storage region is further divided into a plu-
rality of segments 62, rather than dividing the whole stor-
age region of the cine-memory 60 into a plurality of seg-
ments 62 as described above. In this case, the storage
sub-region functions as a margin region which compen-
sates for a shortage of the free space of a segment. While
in the present embodiment, the segments 62 have the
same storage capacity, the segment storage capacity
may be variable for each stage as necessary, taking con-
sideration of the fact that the heart rate (the number of
heart beats within a predetermined time period) varies
for each stage.
[0022] A host processor 22 performs operation control
of each of the elements shown in Fig. 1. In particular, the
host processor 22 controls writing and reading of data in
the cine-memory 60, and also performs segment diving
and segment control with respect to the cine-memory 60
in a stress echo test. As will be described below, prior to
a stress echo test, once the number of scenes is speci-
fied, the host processor 22 performs a process for pro-
viding information (the heart rate in the present embod-
iment) indicative of the amount of moving images which
can be stored in each segment to a user.
[0023] A memory device 34, in addition to the cine-
memory 60 described above, is also connected to the
host processor 22. The memory device 34 is formed by
a non-volatile memory device such as a hard disk, for
example. The cine-memory 60 is composed of one or a
plurality of volatile memory devices (RAMs, for example),
as described above. In order to save the data stored in
the cine-memory 60, the host processor 22 operates
such that the data stored in each segment 62 on the cine-
memory 60 is read and transferred to the memory device
34, as indicated by numeral 35. Here, data is transferred
in units of one frame block corresponding to one heart
rate.
[0024] With such a configuration, it is possible that a
rank indicative of the degree of significance or priority is
assigned to each frame block and the transfer timing (or
overwrite permission timing) of frame blocks is controlled
in accordance with the rank. For example, it may be con-
figured that a frame block with high degree of significance
is transferred immediately whereas a frame block with
low degree of significance is transferred when a plurality
of capturing processes are completed and consequently
the load of the host processor 22 is reduced.
[0025] An operation panel 26 is connected to the host
processor 22. The operation panel 26 includes a key-
board, a track ball, or the like. A user can use the oper-
ation panel 26 to set the number of stages i and the
number of views j as desired, in accordance with a pa-
tient, a symptom, a purpose of the test, and so on. A user

can also use the operation panel 26 to input a capturing
command for fixing one or a plurality of frame blocks on
each segment 62. The capturing command is generated
by operation of a freeze switch, for example.
[0026] An electrocardiograph 28 is a device for meas-
uring an electrocardiographic signal concerning a living
body as a patient. An electrocardiographic signal output
from the electrocardiograph 28 is supplied to an R wave
detector 30. The R wave detector 30 detects an R wave
in an electrocardiographic signal and outputs the detect-
ed signal to the host processor 22. The host processor
22 then recognizes each heart beat, and also specifies
and controls the frame blocks, based on the detected
signal. A communication section 32 is a module for per-
forming data communication between the host processor
22 and an external device. For example, the apparatus
may be configured such that the data stored in the cine-
memory 60 or the memory device 34 is transferred, via
the host processor 22 and the communication section
32, and further via the network, to an external device
(such as an image processing device and an image serv-
er, for example).
[0027] As described above, a frame line output from
the DSC 16 is supplied in time sequence and sequentially
stored in the cine-memory as indicated by numeral 23.
In a stress echo test, a frame line (a moving image) ob-
tained in each capturing process is stored in each seg-
ment 62. More specifically, one or a plurality of frame
blocks are stored in each segment 62. In the present
embodiment, one frame block corresponds to one heart
beat. Alternatively, one frame block corresponds to two
or other number of heart beats. The moving image stored
in the cine-memory 60 is transferred from the cine-mem-
ory 60 to the display processing section 18 for display in
the display unit 20 as required, as indicated by numeral
25. In this case, the R wave can be used as a synchro-
nization signal to achieve simultaneous and parallel loop
reproduction of a plurality of moving images. For exam-
ple, when image diagnosis is performed in the last stage
of a stress echo test, a plurality of scenes are designated
and loop reproduction of a plurality of moving images
concerning the plurality of scenes which are designated
is simultaneously performed, so that diagnosis can be
performed while these moving images are being com-
pared and observed. Here, of a plurality of frame blocks
(i.e. a plurality of moving images) stored in each segment
62, one moving image having the highest rank assigned
becomes the object of loop reproduction. However, a plu-
rality of moving images stored in each segment 62 as a
whole may be subjected to loop reproduction.
[0028] Fig. 2 shows an operation of the cine-memory
60 in a stress echo test. Specifically, Indicator(A) shows
an electrocardiographic signal, particularly one heart
beat defined by an R wave interval 100. Indicator(B)
shows a frame line 104 to be input to the cine-memory.
The frame line 104 is composed of a plurality of frames
102 arranged in time sequence. Indicator(C) shows the
content of a single segment 62 in the cine-memory. As
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described above, the segment 62 constitutes a single
ring buffer and stores each frame sequentially input in
the order of address in the segment 62. When writing
with regard to the last address is completed, writing is
performed from the first address. In this case, the newest
frame overwrites the oldest frame in the segment 62.
[0029] In the process of sequentially storing a plurality
of frames in the segment 62, when a capturing command
101 is supplied by a freeze operation of a user or the like,
one or a plurality of frame blocks are frozen (specifically,
fixed) on the segment 62 with the timing at which the
capturing command is input being used as a start point.
In Fig. 2, numeral 106 represents a block set. In the
shown example, the block set 106 is composed of a plu-
rality of frame blocks indicated by #1 to #4 which are
arranged in time sequence. In this example, each frame
set 107 corresponds to a moving image for one heart
beat. For example, during execution of a certain captur-
ing process, when the content which should be noted
clinically is recognized in the process of observation of
a B mode image (moving image) displayed on a display
screen, a capturing command 101 is supplied by a user.
Then, using this timing as a start point, the content of the
segment 62 associated with the capturing process is
fixed. More specifically, further writing with respect to the
segment 62 is prohibited, whereby the clinically important
image is preserved.
[0030] As described above, according to the present
embodiment, prior to execution of a plurality of capturing
processes, a plurality of segments corresponding to a
plurality of capturing processes are established. Then, a
plurality of capturing processes are sequentially per-
formed in order. In each capturing process, a plurality of
frames are sequentially written with respect to a corre-
sponding segment which is previously provided. When
a capturing command is input by a user, with the input
timing being used as a start point, the content of the cor-
responding segment is fixed. In such a state, one or a
plurality of moving images which should be saved remain
stored in the corresponding segment and further writing
with respect to the corresponding segment is prohibited.
Consequently, one or a plurality of moving images which
should be saved can reliably be stored in each capturing
process. Accordingly, it is possible to prevent the problem
of the memory running out of a free memory space for
storing a moving image which should be captured or that
the storage region allocated to each capturing process
is reduced due to an excess free space. Thus, efficient
data storage with regard to a cine-memory can be
achieved.
[0031] In the present embodiment, at the point in time
where a plurality of frame blocks 107 are fixed on the
segment 62 shown in Fig. 2, a rank is assigned to each
frame block by a user. Each frame block 107 is processed
according to the priority corresponding to the assigned
rank. For example, a frame block to which the highest
rank is assigned is controlled such that it is displayed first
at the time of loop reproduction. Consequently, loop re-

production of this frame block is repeated unless the re-
production target is switched.
[0032] Fig. 3 illustrates the content of the cine-memory
60. A plurality of segments 62 are logically set in the cine-
memory 60, and a plurality of frame blocks 107 are stored
in the corresponding segment in each capturing process.
In the example shown in Fig. 3, 16 scenes are defined
as the number of stages is 4 and the number of views is
4. In this example, at least (or normally speaking) 4 frame
blocks 107 or moving images #1 to #4 corresponding to
4 heart beats can be stored for each scene. In each seg-
ment 62, the storage content is frozen with the timing at
which a capturing command as a freeze operation is sup-
plied being used as a start point. Consequently, the se-
quence of the moving images #1 to #4 (particularly the
position of the first moving image #1) varies among dif-
ferent segments.
[0033] As shown in Fig. 3, a margin region 100 may
be set in the cine-memory 60. Specifically, when the mov-
ing images corresponding to 4 heart beats cannot be
stored in any segment, a part or all of the margin region
100 may be additionally used as a part of the storage
region of the segment. Incidentally, because the number
of heart beats per unit time, namely the heart rate, in-
creases as the load (stress) placed on a living body in-
creases, the data size of the frame block varies for dif-
ferent stages.
[0034] Referring to Fig. 4, the operation of the structure
shown in Fig. 1 will be described. Fig. 4 shows the proc-
ess content in a stress echo test. First, the number L of
segments is specified at step S301. More specifically,
the number i of stages and the number j of views are
specified by a user, whereby the number L of segments
is defined by calculating L = i x j. The number L of seg-
ments is 16, for example. Then, as shown in Figs. 1 and
3, the cine-memory 60 is divided into L segments at step
S302. Such dividing of segments makes it possible to
secure the memory space for each capturing process or
each scene in advance.
[0035] At step S303, the data capacity qs per segment
is calculated. Specifically, the data capacity qs is ob-
tained as a result of dividing the whole data capacity Q
of the cine-memory by the number L of segments, and it
is possible to pre-exclude a predetermined margin ca-
pacity qm as described above and then calculate the data
capacity qs for each segment.
[0036] At step S304, the current heart rate Rh is cal-
culated based on an electrocardiographic signal, and the
frame rate Rf under the current operating conditions is
also recognized. Here, the frame rate Rf refers to a frame
rate concerning the frame line output from the DSC. How-
ever, when the cine-memory is provided upstream of or
before the DSC 16 as will be described below with ref-
erence to Fig. 5, the frame rate Rf corresponds to the
transmitting/receiving frame rate. Further, the data
amount qf for each frame is also specified at step S304.
By calculating Rh x Rf x qf, the volume of data captured
corresponding to one heart beat or the data volume con-
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stituting one frame block is specified.
[0037] At step S305, a reference value α of the number
of heart beats (the number of beats) which can be cap-
tured in one segment is calculated based on the calcu-
lation results at steps S303 and 5304. More specifically,
the value α can be obtained as an integer in the solution
obtained by dividing the data capacity qs in one segment
by the data amount per heart beat (Rh x Rf x qf).
[0038] Accordingly, the heart rate Rh which is recog-
nized at step S304 is desirably a low rate obtained at rest
before a living body is stressed. By calculating the above-
described value α in such a state, the minimum reference
value of the number of moving images which can be
stored in one segment can be obtained. When an error
in which the even data amount corresponding to only one
heart beat cannot be stored in one segment occurs, it is
possible to perform resetting of the number of segments
at step S307 as will be described below or perform a
predetermined error process.
[0039] At step S306, the information α calculated at
step S305 is provided to the user. More specifically, the
information α is transmitted from the host processor 22
to the display processing section 22 and is then displayed
on the display screen as a numeral value. The user de-
termines whether or not resetting of the number L of seg-
ments should be performed at S307. When resetting is
determined, the processes starting from the step S301
are repeated.
[0040] After the initial setting and the initial process as
described above are completed, each capturing process
is sequentially performed at step S308. More specifically,
at step S308, the current scene number is specified and
the segment corresponding to the scene is specified.
With the specified segment functioning as a ring buffer,
the storage content in the corresponding segment is fro-
zen at the timing when a capturing command is obtained.
Namely, one or a plurality of moving images correspond-
ing to one or a plurality of heart beats are stored on the
corresponding segment.
[0041] After the moving images corresponding to one
or a plurality of heart beats are stored within the segment,
a rank may be assigned to each moving image as de-
scribed above or, alternatively, no special designation
may be performed. In either case, a moving image which
is required for image diagnosis (a stress echo evaluation)
which will be performed later is stored in each segment
whose content is frozen.
[0042] At step S309, it is determined whether or not
the capturing process has been performed for all scenes.
If it is determined, at step S301, that the capturing proc-
ess is completed for all of the scenes, a plurality of scenes
are designated among the above-described 16 scenes,
and simultaneous loop reproduction of a plurality of mov-
ing images corresponding to these scenes is performed
with R waves synchronized with each other. Normally,
one moving image is loop-reproduced with respect to one
scene. However, it is also possible to perform loop re-
production of a set of moving images composed of a plu-

rality of moving images with regard to one scene. A phy-
sician, as a user, can diagnose a disease concerning a
living body by comparing and observing these moving
images.
[0043] According to the above embodiment, it is pos-
sible to preset the required number of ring buffers on a
cine-memory, in accordance with the number of captur-
ing processes included in a stress echo test. When such
information is set in advance, the corresponding ring buff-
er can be used in each capturing process for reliably stor-
ing necessary data. It is therefore possible to make an
effective use of the whole storage capacity of the cine-
memory and also to appropriately allocate the storage
capacity to each capturing process. According to the
above embodiment, at the time of initial setting, the in-
formation concerning a reference value of the number of
heart beats which can be captured in one capturing proc-
ess is supplied to the user. The user can then perform
an operation in each capturing process in an appropriate
manner based on the stored information. It is generally
recognized that a conventional stress echo test places a
great burden on the patient being examined. The present
embodiment advantageously greatly reduces the likeli-
hood that it will be necessary to repeat a stress echo test.
[0044] In the embodiment shown in Fig. 1, the cine-
memory 60 is provided downstream of the DSC 16, and
a frame line which has been subjected to an image form-
ing process and output from the DSC 16 is stored in the
cine-memory 60. However, a cine-memory 60A may be
provided upstream of the DSC 16, as will be described
below.
[0045] Fig. 5 shows a structure according to another
embodiment of the present invention. In Fig. 5, the same
elements as those in Fig. 1 are denoted by the same
numerals. A frame line output from the receiving section
14 is sequentially stored in the cine-memory 60A as in-
dicated by numeral 23A. Then, a frame line read from
the cine-memory 60A is supplied to the DSC 16. The
DSC 16 performs a process such as coordinates conver-
sion with respect to the input frame data to generate a
frame line composed of a plurality of display frames,
which are then output to the display processing section
18. With the structure shown in Fig. 5, the cine-memory
60A is divided into a plurality of segments 62A at the first
stage of the stress echo test. Each segment 62A stores
a frame line obtained in the associated capturing proc-
ess. Here, each of frames constituting the frame line is
a transmitting/receiving frame, which is composed of a
plurality of beam data items.
[0046] In the embodiments shown in Figs. 1 and 5, the
overall storage capacity of the cine-memory is divided
into a plurality of segments in accordance with the
number of capturing processes, and these segments
have a uniform storage capacity. However, because the
heart rate varies with the progress of a stress echo test,
as described above, the storage capacity of the seg-
ments may be individually varied for each stage, based
on the variation tendency of the heart rate. In this case,
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it is similarly desirable that the information α as shown
in Fig. 4 is provided to the user. It is also desirable that
the storage capacity of each segment is individually set
such that the number of heart beats which can be cap-
tured in each segment is unified to the greatest possible
extent.
[0047] Although in the embodiments shown in Figs. 1
and 5, the cine-memory is formed by a storage device
such as RAM, other storage devices may also be used
as a cine-memory. For example, a hard disk with respect
to which high-speed writing and reading is performed
may be used. In such a case, a plurality of segments are
similarly set in a storage region in such a hard disk which
functions as a cine-memory, as described above, and
each segment functions as a temporary storage or a ring
buffer. Further, in a cine-memory, the segments may be
memory portions which are physically consecutive to
each other or memory portions which are logically con-
secutive to each other. In the latter case, a plurality of
portions which are dispersed on the memory are control-
led as a single segment as a whole. However, consecu-
tive storage regions are generally used as one segment.
[0048] While the preferred embodiments of the present
invention have been described using specific terms, such
description is for illustrative purposes only, and it is to be
understood that changes and variations may be made
without departing from the scope of the appended claims.

Claims

1. An ultrasound diagnosis apparatus comprising:

a memory section (60) for temporarily storing a
plurality of frames obtained by transmitting and
receiving ultrasound;
a setting section (26) for setting the number of
capturing processes in a predetermined ultra-
sound test;
a dividing section (22) for dividing a storage re-
gion of the memory section into a plurality of
segment (62); and
a control section (22) for performing control to
cause each of the plurality of segments to func-
tion as a ring-buffer, thereby allowing one or a
plurality of frame blocks obtained in each cap-
turing process in the predetermined ultrasound
test to be stored in a corresponding one of the
segments.

2. An ultrasound diagnosis apparatus according to
claim 1, further comprising:

an estimation section (22) for estimating infor-
mation concerning the number of frame blocks
which can be stored in each of the segments;
and
a providing section (22) for providing the infor-

mation concerning the number of frame blocks
which can be stored in each of the segments to
a user.

3. An ultrasound diagnosis apparatus according to
claim 2, further comprising:

a detection section (28,30,22) for detecting a bi-
ological signal indicative of a cardiac cycle,
wherein each of the frame blocks is specified
based on the biological signal and corresponds
to a moving image for n heart beats, where n is
a positive integer other than 0, and
the estimation section estimates, as the infor-
mation concerning the number of frame blocks
which can be stored in each of the segments,
the number of heart beats which can be cap-
tured, based on the storage capacity of each of
the segments and a predicted volume of data
for the n heart beats.

4. An ultrasound diagnosis apparatus according to
claim 3, wherein
the storage capacity of each of the segments is spec-
ified by dividing a whole storage capacity in the mem-
ory section by the number of capturing processes,
the predicted volume of data for n heart beats is spec-
ified based on a heart rate, a frame rate, and a data
amount per frame which are obtained from the bio-
logical signal, and
the number of heart beats which can be captured is
specified by dividing the storage capacity of each of
the segments by the predicted volume of data for n
heart beats.

5. An ultrasound diagnosis apparatus according to
claim 1, wherein
the predetermined ultrasound test is a stress echo
test in which ultrasound diagnostic is performed with
a plurality of views in each of stages while a level of
stress with respect to a living body is being changed
stepwise, and
the number of capturing process is defined by the
number of stages and the number of views.

6. An ultrasound diagnosis apparatus according to
claim 1, wherein
the size of each of the segments is uniformly set.

7. An ultrasound diagnosis apparatus according to
claim 1, wherein
the size of each of the segments is variably set.

8. An ultrasound diagnosis apparatus according to
claim 1, wherein
each of the frames stored in the memory section is
a display frame.
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9. An ultrasound diagnosis apparatus according to
claim 1, wherein
each of the frames stored in the memory section is
a transmitting/receiving frame.

10. An ultrasound diagnosis apparatus which can be
used in a stress echo test, comprising:

a memory section (60) for temporarily storing a
plurality of frames obtained by transmitting and
receiving ultrasound;
a process number setting section (26) for setting
the number of capturing processes in the stress
echo test;
a segment setting section (22) for setting a plu-
rality of segments with respect to the memory
section in accordance with the number of cap-
turing processes;
a storage control section (22) for storing data
obtained in each of the capturing processes in
the stress echo test with respect to each of the
segments; and
a providing section (22) for providing information
concerning an amount of data which can be
stored in each of the segments for a user.

11. An ultrasound diagnosis apparatus according to
claim 10, wherein
the information concerning an amount of data which
can be stored in each of the segments is information
identifying a number of heart beats.

12. An ultrasound diagnosis apparatus according to
claim 10, wherein
the number of heart beats is calculated using, as a
basis, a cardiac cycle of a living body at rest or before
the living body is subjected to stress.

Patentansprüche

1. Ultraschalldiagnosegerät mit:

einem Speicherabschnitt (60) zum temporären
Speichern von einer Mehrzahl an durch Über-
tragen und Empfangen von Ultraschall erhalte-
nen Frames;
einem Einstellabschnitt (26) zum Einstellen der
Anzahl an Erfassungsvorgängen in einem vor-
bestimmten Ultraschalltest;
einem Teilungsabschnitt (22) zum Teilen eines
Speicherbereichs des Speicherabschnitts in ei-
ne Mehrzahl an Segmenten (62); und
einem Steuerabschnitt (22) zum Durchführen ei-
ner Steuerung, um zu bewirken, dass jedes der
Mehrzahl an Segmenten als ein Ringpuffer
wirkt, wodurch ermöglicht wird, dass ein oder
eine Mehrzahl an Frameblöcken, die in jedem

Erfassungsvorgang im vorbestimmten Ultra-
schalltest erhalten wurden, in einem entspre-
chenden der Segmente gespeichert werden.

2. Ultraschalldiagnosegerät nach Anspruch 1, des
Weiteren mit:

einem Beurteilungsabschnitt (22) zum Beurtei-
len von Informationen, die die Anzahl an Frame-
blöcken betreffen, die in jedem der Segmente
gespeichert werden kann; und
einem Bereitstellungsabschnitt (22), um dem
Anwender die Informationen bereitzustellen, die
die Anzahl an Frameblöcken betreffen, die in
jedem der Segmente gespeichert werden kann.

3. Ultraschalldiagnosegerät nach Anspruch 2, des
Weiteren mit:

einem Erkennungsabschnitt (28, 30, 22) zum
Erkennen eines biologischen Signals, das auf
einen Herzzyklus hinweist,
wobei jeder der Frameblöcke auf der Basis des
biologischen Signals spezifiziert ist und einem
Bewegungsbild für n Herzschläge entspricht,
wobei n eine positive ganze Zahl, ungleich 0 ist,
und
der Beurteilungsabschnitt als Informationen, die
die Anzahl an Frameblöcken, die in jedem der
Segmente gespeichert werden können, betref-
fen, die Anzahl an Herzschlägen, die auf der Ba-
sis der Speicherkapazität von jedem der Seg-
mente, erfasst werden kann und einem voraus-
berechneten Datenvolumen für die n Herzschlä-
ge, beurteilt.

4. Ultraschalldiagnosegerät nach Anspruch 3, wobei
die Speicherkapazität von jedem der Segmente
durch Teilen einer ganzen Speicherkapazität im
Speicherabschnitt durch die Anzahl an Erfassungs-
vorgängen spezifiziert ist,
das vorausberechnete Datenvolumen für n Herz-
schläge auf der Basis einer Herzfrequenz, einer Fra-
merate und einer Datenmenge pro Frame, die aus
dem biologischen Signal erhalten wurden, spezifi-
ziert ist und
die Anzahl an Herzschlägen, die erfasst werden
kann durch Teilen der Speicherkapazität von jedem
der Segmente durch das vorausberechnete Daten-
volumen für n Herzschläge spezifiziert ist.

5. Ultraschalldiagnosegerät nach Anspruch 1, wobei
der vorbestimmte Ultraschalltest ein Belastungs-
echotest ist, in dem eine Ultraschalldiagnose mit ei-
ner Mehrzahl an Ansichten in jedem der Schritte
durchgeführt wird, während eine Belastungshöhe in
Bezug auf einen lebenden Körper stufenweise ge-
ändert wird, und
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die Anzahl an Erfassungsvorgängen durch die An-
zahl an Schritten und die Anzahl an Ansichten defi-
niert ist.

6. Ultraschalldiagnosegerät nach Anspruch 1, wobei
die Größe von jedem der Segmente gleichmäßig ein-
gestellt ist.

7. Ultraschalldiagnosegerät nach Anspruch 1, wobei
die Größe von jedem der Segmente variabel einge-
stellt ist.

8. Ultraschalldiagnosegerät nach Anspruch 1, wobei
jedes der im Speicherabschnitt gespeicherten Fra-
mes ein Anzeigeframe ist.

9. Ultraschalldiagnosegerät nach Anspruch 1, wobei
jedes der im Speicherabschnitt gespeicherten Fra-
mes ein Übertragungs-/Empfangsframe ist.

10. Ultraschalldiagnosegerät, das in einem Belastungs-
echotest verwendet werden kann, mit:

einem Speicherabschnitt (60) zum temporären
Speichern von einer Mehrzahl von Frames, wel-
che durch Übertragen und Empfangen von Ul-
traschall erhalten werdenen;
einem Einstellabschnitt für die Vorgangsanzahl
(26) zum Einstellen der Anzahl an Erfassungs-
vorgängen in dem Belastungsechotest;
einem Segmenteinstellabschnitt (22) zum Ein-
stellen einer Mehrzahl an Segmenten in Bezug
auf den Speicherabschnitt gemäß der Anzahl
an Erfassungsvorgängen;
einem Speichersteuerabschnitt (22) zum Spei-
chern von Daten, die in jedem der Erfassungs-
vorgänge im Belastungsechotest in Bezug auf
jedes der Segmente erhalten wurden; und
einem Bereitstellungsabschnitt (22), um dem
Anwender Informationen bereitzustellen, die ei-
ne Datenmenge betreffen, die in jedem der Seg-
mente gespeichert werden kann.

11. Ultraschalldiagnosegerät nach Anspruch 10, wobei
die Informationen, die eine Datenmenge betreffen,
die in jedem der Segmente gespeichert werden kann
eine Information ist, die eine Anzahl an Herzschlä-
gen identifiziert.

12. Ultraschalldiagnosegerät nach Anspruch 10, wobei
die Anzahl an Herzschlägen berechnet wird, wobei
als Basis ein Herzzyklus von einem lebenden Körper
bei Ruhe oder bevor der lebende Körper einer Be-
lastung unterzogen wird, verwendet wird.

Revendications

1. Appareil de diagnostic à ultrasons comportant

- une section de mémoire (60) pour enregistrer
temporairement un ensemble de trames obtenu
par la transmission et la réception d’ultrasons,
- une section de réglage (26) pour régler le nom-
bre de procédés de saisie dans un test prédé-
terminé d’ultrasons,
- une section de division (22) pour diviser une
région d’enregistrement de la section de mémoi-
re en un ensemble de segments (62), et
- une section de commande (22) pour effectuer
la commande de façon que chacun des seg-
ments de l’ensemble fonctionne comme une
mémoire tampon en anneau, autorisant l’un ou
un ensemble de blocs de trames obtenu dans
chaque procédé de saisie dans un test prédé-
terminé d’ultrasons, à être enregistré(s) dans un
segment correspondant.

2. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
comportant en outre :

- une section d’estimation (22) pour une infor-
mation d’estimation concernant le nombre de
blocs de trames pouvant être enregistré dans
chacun des segments, et
- une section d’alimentation (22) pour fournir l’in-
formation concernant le nombre de blocs de tra-
mes que l’on peut enregistrer dans chacun des
segments pour un utilisateur.

3. Appareil de diagnostic à ultrasons selon la revendi-
cation 2,
comportant en outre
une section de détection (28, 30, 22) pour détecter
un signal biologique, indicateur d’un cycle cardia-
que,
dans lequel
chacun des blocs de trames est fondé de manière
spécifique sur un signal biologique et correspond à
une image mobile de (n) battements cardiaques, (n)
étant un entier positif différent de 0 et
la section de d’estimation évalue comme information
concernant le nombre de blocs de trames que l’on
peut stocker dans chacun des segments, le nombre
de battements cardiaques que l’on peut saisir en
fonction de la capacité de stockage de chacun des
segments et d’un volume prévisionnel de données
pour (n) battements cardiaques.

4. Appareil de diagnostic à ultrasons selon la revendi-
cation 3,
dans lequel
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- la capacité de stockage de chacun des seg-
ments est spécifiée en divisant la capacité totale
de stockage de la section de mémoire par le
nombre de procédures de saisie,
- le volume prévisionnel de données pour (n)
battements cardiaques est spécifié en fonction
de la vitesse cardiaque, de la vitesse de trame
et d’une quantité de donnée par trame obtenue
par le signal biologique et
- le nombre de battements cardiaques que l’on
peut saisir est défini en divisant la capacité de
stockage de chacun des segments par le volu-
me prévisionnel correspondant à (n) battements
cardiaques.

5. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
dans lequel

- le test prédéterminé d’ultrasons est un test
d’écho contraint selon lequel le diagnostic à ul-
trasons est effectué par un ensemble de vues
dans chacun des étages alors qu’un niveau de
contraintes par rapport à un corps humain sera
modifié pas à pas, et
- le nombre de procédés de saisie est défini par
le nombre d’étages et le nombre de vues.

6. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
dans lequel
la dimension de chacun des segments est fixée de
manière uniforme.

7. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
dans lequel
la dimension de chacun des segments est fixée de
manière variable.

8. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
dans lequel
chacune des trames enregistrées dans la section de
mémoire est une trame d’affichage.

9. Appareil de diagnostic à ultrasons selon la revendi-
cation 1,
dans lequel
chacune des trames enregistrées dans la section de
mémoire est une trame d’émission/réception.

10. Appareil de diagnostic à ultrasons utilisable pour un
test d’écho de contrainte comprenant

- une section de mémoire (60) pour enregistrer
temporairement un ensemble de trames obte-
nues par la transmission et la réception d’ultra-

sons,
- une section de réglage du nombre de procédés
(26) pour régler le nombre de procédés de saisie
dans le test d’écho de contraintes,
- une section de réglage de segment (22) pour
régler un ensemble de segments par rapport à
la section de mémoire selon le nombre de pro-
cédures de saisie,
- une section de commande de saisie (22) pour
enregistrer des données obtenues dans chacun
des procédés de saisie dans le test d’écho de
contraintes par rapport à chacun des segments
et
- une section d’alimentation (22) pour fournir une
information concernant le volume de données
que l’on peut stocker dans chacun des seg-
ments pour un utilisateur.

11. Appareil de diagnostic à ultrasons selon la revendi-
cation 10,
dans lequel
l’information concernant la quantité de données que
l’on peut stocker dans chacun des segments est
identifiée d’une manière uniforme par un nombre de
battements cardiaques.

12. Appareil de diagnostic à ultrasons selon la revendi-
cation 10,
dans lequel
le nombre de battements cardiaques se calcule en
utilisant comme base, un cycle cardiaque d’un corps
humain au repos ou avant que le corps humain ne
soit soumis à des contraintes.

21 22 



EP 1 589 477 B1

13



EP 1 589 477 B1

14



EP 1 589 477 B1

15



EP 1 589 477 B1

16



EP 1 589 477 B1

17



EP 1 589 477 B1

18

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

• JP 6269455 A [0005]
• JP 2063447 A [0005] [0005]

• US 4846188 A [0007]



专利名称(译) 超声诊断仪

公开(公告)号 EP1589477B1 公开(公告)日 2009-07-22

申请号 EP2005007985 申请日 2005-04-12

[标]申请(专利权)人(译) 日立阿洛卡医疗株式会社

申请(专利权)人(译) ALOKA CO.LTD.

当前申请(专利权)人(译) ALOKA CO.LTD.

[标]发明人 WATANABE TETSUO
OHTAKE AKIFUMI
UNO TAKAYA

发明人 WATANABE, TETSUO
OHTAKE, AKIFUMI
UNO, TAKAYA

IPC分类号 G06T1/60 A61B8/00 A61B8/08

CPC分类号 G06T1/60 A61B5/4884 A61B8/08 A61B8/0883 A61B8/543 G06T2210/41

优先权 2004125145 2004-04-21 JP

其他公开文献 EP1589477A1

外部链接 Espacenet

摘要(译)

超声诊断设备包括电影存储器（60），用于临时存储通过发送和接收超
声获得的帧线。在应力回波测试中，电影存储器的存储区域被划分为与
捕获处理的数量（即，场景的数量）相同数量的片段（62）。每个段用
作环形缓冲器，并且在每个捕获过程中将一个或多个帧块（一个或多个
运动图像）存储在相应的段中。在执行多个捕获过程之前，获得指示可
以存储在每个片段中的数据量的心跳次数，然后将该信息提供给用户。
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