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(54) Apparatus and method for viewing diastolic and systolic end period ultrasound images

(57) An ultrasound image diagnosis apparatus and
an ultrasound image processing method that can auto-
matically display a pair of a cardiac systolic end period
image and a cardiac diastolic end period image based
on living body signal data. A plurality of ultrasound im-
ages are collected from a patient and stored in a memory
in correspondence with living body signal data, such as

an ECG wave. When a freeze instruction is input during
a reproduction of ultrasound images, a pair of images of
a cardiac diastolic end period and a systolic end period
is searched for going back from the freeze input time. A
pair of the diastolic end period image and the systolic
end period image is automatically displayed on a screen
of the ultrasound image diagnosis apparatus.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority from, and the
benefit of, Japanese Patent Application No.
2005-114265, filed on April 12, 2005, the contents of
which are expressly incorporated herein by reference in
their entirety.

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

[0002] The present invention relates to an ultrasound
image diagnosis apparatus and an apparatus and meth-
od for processing an image display thereof, and more
particularly to an ultrasound image diagnosis apparatus
and method that can automatically search for a cardiac
diastolic end period and a cardiac systolic end period
image, the searched cardiac diastolic end period image
appearing just follow to the searched diastolic end period
image, and to display such images in parallel on a screen.

DISCUSSION OF THE BACKGROUND

[0003] An ultrasound image diagnosis apparatus
transmits ultrasound through ultrasound transducers in-
stalled in an ultrasound probe to an object, such as a
patient, and receives reflected ultrasound due to differ-
ences of acoustic impedances of the object’s organs so
as to display the image of the organ on a monitor.
[0004] Since an ultrasound image diagnosis apparatus
can easily obtain and observe two dimensional images
in a real time by simply contacting an ultrasound probe
to a patient body surface, it is widely used as an apparatus
for diagnosing functions or status of a cardiologic organ,
such as a heart in a patient’s body.
[0005] To diagnose an organ in cardiology, in particular
to diagnose functions of a heart, it is usual to make ob-
servations comparing two images, one of a diastolic end
period that shows the most expanded status of the heart
and one of a systolic end period that shows the most
contracted status of a patient’s heart, respectively. To
perform such an image comparison, an observer needs
to operate a panel so as to display the diastolic end period
image and the systolic end period image on the same
screen as a dual display.
[0006] Usually, an ultrasound image diagnosis appa-
ratus includes a memory unit for storing obtained ultra-
sound images, i.e., diagnosis images, through an ultra-
sound probe in a time series. A plurality of ultrasound
images stored in a memory unit can be read out by an
optional selection. However, to acquire a dual display of
a systolic end period image and an diastolic end period
image of a heart, it has been conventional to search for
and select a systolic end period image and diastolic end
period image among a plurality of images stored in a

memory unit. That operation is time and labor consuming
for an operator or an inspector.
[0007] To diagnose cardiac functions, it has recently
been proposed to synchronize ultrasound images with
electrocardiogram data obtained through an electrocar-
diograph. For example, Japanese Patent Application
Publication No. 2001-79006 proposes a synchronized
displaying method for displaying a B mode image with
electrocardiogram data. Japanese Patent Application
Publication No. 2004-73850 proposes another method
for displaying successive images by synchronizing with
electrocardiogram data that is separately obtained from
the ultrasound images. Further, Japanese Patent Appli-
cation Publication No. 2001-344370 proposes a method
for measuring corresponded phases of ultrasound imag-
es of a cardiac diastolic period and systolic period by
detecting a heart cycle.

SUMMARY OF THE INVENTION

[0008] However, the present inventors recognized
these prior proposals have never intended to automati-
cally display a dual image of a diastolic end period and
a systolic end period at an optional heart cycle at all.
Thus, the conventional techniques have never disclosed
nor suggested to solve the above-mentioned problems
for displaying a pair of ultrasound images of a cardiac
diastolic period and systolic period that are detected at
a desired heart cycle.
[0009] As explained the above, to diagnose functions
of an organ in cardiology, it has been conventional to
display and compare a diastolic end period image and a
systolic end period image by searching among a plurality
of collected images through an ultrasound image diag-
nosis apparatus. Accordingly, it has been required for an
operator of the apparatus to select a pair of the latest
diastolic end period image and the latest systolic end
period image to display such images as a dual image.
To do so, an operator needs to manually freeze image
collection and to select a diastolic end period image and
a systolic end period image. Until selecting and display-
ing a pair of the latest diastolic end period image and the
latest systolic end period image, an operator must repeat
the panel operations of freezing and selecting among
many stored images to display desired images at a re-
quired form. Accordingly, it has conventionally taken a
long time to display a pair of desired images for a com-
parison. Such operations give a heavy workload to an
operator. Further, since it takes a long time to display the
desired images, it has been difficult to perform an image
diagnosis in a quick time. Thus, the conventional tech-
niques have various problems for performing a speedy
image diagnosis.
[0010] An object of the present invention is to address
the above-noted and other problems. Thus, the present
invention provides a novel ultrasound image diagnosis
apparatus, a novel image displaying apparatus, and a
novel method for automatically displaying a pair of car-

1 2 



EP 1 712 904 A1

3

5

10

15

20

25

30

35

40

45

50

55

diac images of a diastolic end period image and a systolic
end period at a desired time point in a heart cycle as a
dual display.
[0011] To achieve these purposes, an embodiment of
the present invention provides a novel ultrasound image
diagnosis apparatus including: a transmitting and receiv-
ing unit configured to transmit and receive ultrasound to
and from an object; a memory unit configured to store a
plurality of ultrasound images acquired through the trans-
mission and reception of the ultrasound in correspond-
ence to living body signal data acquired through a living
body signal measuring unit; an input unit configured to
perform prescribed input operations; a display unit con-
figured to display the plurality of ultrasound images; and
a display control unit configured to display each image
that corresponds to each of a cardiac diastolic end period
and a cardiac systolic end period by reading out the re-
spective ultrasound images from the memory unit based
on the living body signal data in accordance with an input
of a freeze command through the input unit during a dis-
play of the ultrasound image by searching back from an
acquisition time of the displayed image at the freeze input
time.
[0012] Another embodiment of the present invention
provides a novel ultrasound image diagnosis apparatus
including: a transmitting and receiving unit configured to
transmit and receive ultrasound to and from an object; a
memory unit configured to store a plurality of ultrasound
images acquired through the transmission and reception
of the ultrasound relating to living body signal data ac-
quired through a living body signal measuring unit; an
input unit configured to perform prescribed input opera-
tions; a display unit configured to display the plurality of
ultrasound images; and a display control unit configured
to display each image that corresponds to each of a car-
diac diastolic end period and a cardiac systolic end period
by reading out the respective ultrasound images from the
memory unit based on the living body signal data in ac-
cordance with an input of a freeze command through the
input unit during a display of the ultrasound image by
searching back from an acquisition time of the displayed
image at the freeze input time, wherein the latest diastolic
end period is detected by searching back from a timing
of the freeze input, and the latest systolic end period is
detected just prior to the latest diastolic end period.
[0013] Another embodiment of the present invention
provides a novel image display apparatus including: a
reading unit configured to read ultrasound images includ-
ing a plurality of frames and living body signal data; a
memory configured to store the read ultrasound images
with a correspondence to the living body signal data; an
input unit configured to operate a prescribed operation
including a freeze input; a display unit configured to dis-
play the images; and a display control unit configured to
search for each of image frames corresponding to each
of the latest cardiac systolic end period and the latest
diastolic end period in the memory by searching back on
the living body signal data from a time point of the freeze

input to display the searched images of the systolic end
period and the diastolic end period on the display.
[0014] Another embodiment of the present invention
provides a novel method for processing ultrasound image
display comprising: transmitting and receiving ultra-
sound; measuring living body signals; storing a plurality
of image frames collected by the transmission and re-
ception with a correspondence to living body signal data
collected by the measuring; inputting a freeze input;
searching for a cardiac systolic end period image or a
cardiac diastolic end period image based on the living
body signal data by searching back from a time of the
freeze input; and displaying the searched cardiac systolic
end period image or the searched cardiac diastolic end
period image on a screen.
[0015] Another embodiment of the present invention
provides a novel method for processing ultrasound image
display including: transmitting and receiving ultrasound;
measuring living body signals; storing a plurality of image
frames collected by the transmission and reception with
a correspondence to living body signal data collected by
the measuring; inputting a freeze input; searching for a
cardiac systolic end period image or a cardiac diastolic
end period image based on the living body signal data
by searching back from a time of the freeze input; and
displaying the searched cardiac systolic end period im-
age or the searched cardiac diastolic end period image
on a screen, wherein the latest cardiac systolic end period
image and the latest cardiac diastolic end period image
are displayed as a dual display.
[0016] According to embodiments of the present in-
vention, it becomes possible to rapidly search for and to
display a patient’s cardiac images of a diastolic end pe-
riod and a systolic end period as a dual image to observe
variations of the images in each of heart cycles. Further
it becomes possible to efficiently operate for performing
a speedy and easy image diagnosis.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] The accompanying drawings, which are incor-
porated in and constitute part of this specification, illus-
trate various embodiments and/or features of the present
invention, and together with the description, serve to ex-
plain embodiments of the present invention. Where pos-
sible, the same reference numbers are used throughout
the drawings to describe the same or like parts. In the
drawings:
[0018] Fig. 1 is a block diagram illustrating an entire
construction of an ultrasound image diagnosis apparatus
of a first embodiment according to the present invention.
[0019] Fig. 2 is a flowchart representing an image dis-
playing method of one embodiment used in the ultra-
sound image diagnosis apparatus consistent with the
present invention.
[0020] Fig. 3 illustrates an example image of a normal
static image at an inspection time.
[0021] Fig. 4 illustrates an example display of images
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of a diastolic end period and a systolic end period.
[0022] Fig. 5 illustrates an example of a typical elec-
trocardiogram.
[0023] Fig. 6 is a flowchart representing an image dis-
playing method of another embodiment used in the ul-
trasound image diagnosis apparatus consistent with the
present invention.
[0024] Fig. 7 is a flowchart representing an image dis-
playing method of a further embodiment used in the ul-
trasound image diagnosis apparatus consistent with the
present invention.
[0025] Fig. 8 is a flowchart representing an image dis-
playing method of a still further embodiment used in the
ultrasound image diagnosis apparatus consistent with
the present invention.
[0026] Fig. 9 illustrates a first exemplary dual display
of images of a diastolic end period and a systolic end
period.
[0027] Fig. 10 illustrates a second exemplary dual dis-
play of images of a diastolic end period and a systolic
end period.
[0028] Fig. 11 illustrates a third exemplary dual display
of images of a diastolic end period and a systolic end
period.
[0029] Fig. 12 illustrates a fourth exemplary dual dis-
play of images of a diastolic end period and a systolic
end period.
[0030] Fig. 13 illustrates another example for inputting
an instruction for displaying a dual display of a diastolic
end period image and a systolic end period image cor-
responded to another heart cycle on an electrocardio-
gram.
[0031] Fig. 14 is a block diagram illustrating an ultra-
sound image diagnosis apparatus of a second embodi-
ment according to the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0032] With reference to the drawings, the embodi-
ments of an ultrasound image diagnosis apparatus and
method consistent with the present invention are ex-
plained.
Fig. 1 is a block diagram for illustrating an entire con-
struction of an embodiment of the ultrasound diagnostic
apparatus consistent with the present invention.
[0033] As illustrated in Fig. 1, the ultrasound image
diagnosis apparatus 100 includes an ultrasound probe 1
for transmitting ultrasound to a patient body and receiving
echo signals reflected from the patient body by being
placed in contact with a patient body surface, an ultra-
sound transmitting unit 2 for transmitting ultrasound, an
ultrasound receiving unit 3 for receiving echo signals as
received signals, a B mode processing unit 4 and a Dop-
pler mode processing unit 5 for respectively processing
the received signals, an image processing unit 6 for ex-
ecuting image processing operations, an input unit 7 for
inputting image selection data, a display unit 8 for dis-
playing images, and a system control unit 9 for controlling

operation of the apparatus. The ultrasound image diag-
nosis apparatus 100 consistent with the present invention
can use data of an electrocardiograph 10.
[0034] The ultrasound probe 1 is constructed in a small
and light body and includes a plurality of minute ultra-
sound transducers provided on a forward edge portion
of the probe. The ultrasound transducers convert electric
pulses to ultrasound pulses at a transmitting time and
convert ultrasound reflection signals to electric received
signals. The possible types of ultrasound probes include,
as examples, a sector scan type, a linear scan type, and
a convex scan type. In accordance with a diagnostic por-
tion, an appropriate type is selected. In the following em-
bodiments, it is assumed that a sector scan type ultra-
sound probe is used in the apparatus. The ultrasound
probe 1 is coupled to an ultrasound transmitting unit 2
and an ultrasound receiving unit 3 through a cable.
[0035] Ultrasound transmitting unit 2 generates ultra-
sound driving signals. The ultrasound transmitting unit 2
includes a rate pulse generator 11 for deciding a repeat-
ing period of an ultrasound heart cycle for radiating into
an object, a transmitting delay circuit 12 for deciding a
focusing distance and a deflection angle of a transmitting
ultrasound beam, and a pulser 13 for generating high
voltage pulses for driving ultrasound transducers. Trans-
mitting delay circuit 12 includes a plurality of independent
delaying circuits of the same number as the ultrasound
transducers in the ultrasound probe 1 and decides a driv-
ing timing of the plurality of ultrasound transducers.
Transmitting delay circuit 12 affords a focusing delay time
for focusing ultrasound into a prescribed depth and a
transmitting delay time for deflecting ultrasound in a pre-
scribed direction to rate pulses. Pulser 13 includes, sim-
ilar to the transmitting delay circuit 12, a plurality of inde-
pendent driving circuits of the same number as the ultra-
sound transducers for driving the ultrasound transducers
in the ultrasound probe 1, and pulser 13 generates driving
pulses for radiating ultrasound.
[0036] Ultrasound receiving unit 3 receives ultrasound
echo signals reflected from an object. The ultrasound
receiving unit 3 includes a pre-amplifier 14 for amplifying
weak signals converted through the ultrasound transduc-
ers so as to maintain a sufficient S/N (signal to noise)
ratio, a receiving delay circuit 15 for affording a focusing
delay time to output signals of the pre-amplifier 14 in a
predetermined direction for focusing ultrasound to ac-
quire a fine width of a receiving beam, and an adder 16
for collecting the received plurality of signals from the
ultrasound transducers by adding.
[0037] The collected receiving signals added by adder
16 are processed for B mode imaging signals. The B
mode processing unit 4 includes logarithmic converter
17 for performing an amplitude compression through log-
arithmic conversion of received signals input from the
adder 16 to emphasize weak signals, an envelope de-
tector 18 for detecting an envelope of the logarithmic con-
verted received signals by removing an ultrasound fre-
quency component to detect amplitude only, and an A/D
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converter 19 for generating B mode signals by performing
A/D conversion of output signals from the envelope de-
tector 18. Since received signals from an object generally
have an amplitude of a wide dynamic range over 80 dB,
an amplitude compression needs to be performed to dis-
play the images on a normal television monitor that has
a small dynamic range.
[0038] B mode processing unit 4 successively outputs
B mode images and constructs 1 frame of a B mode
ultrasound image. The B mode ultrasound image ob-
tained through ultrasound transmission and reception
during one optional time period includes a plurality of B
mode image frames.
[0039] Doppler mode processing unit 5 performs sig-
nal processing for a color Doppler image or an organ
Doppler image. Doppler mode processing unit 5 includes
a reference signal generator 20, a π/2 phase shifter 21,
first and second mixers 22-1 and 22-2, first and second
low pass filters (LPFs) 23-1 and 23-2, A/D converters
24-1 and 24-2, a Doppler signal memory circuit 25, a FFT
(Fast Fourier Transformation) analyzer 26, and a calcu-
lation unit 27. Doppler mode processing unit 5 mainly
performs orthogonal phase detection and FFT analyzing.
[0040] Echo signals from adder 16 are supplied to each
first input terminal of the first and second mixers 22-1
and 22-2. An output from the reference signal generator
20 that has a similar frequency of the echo signals is
directly input to a second input terminal of the first mixer
22-1. Similarly, the output from reference signal gener-
ator 20 is supplied to a second input terminal of the sec-
ond mixer 22-2 after shifting its phase by 90 degrees.
The respective outputs from the first and second mixers
22-1 and 22-2 are supplied to each of the first and second
low pass filters 23-1 and 23-2. The low pass filter 23-1
excludes a sum component of a frequency of signals in-
put from the adder 16 and a frequency of the reference
signal generator 20 and extracts a difference component
only. The second low pass filter 23-2 excludes a sum
component of a frequency of signals input from the adder
16 and a frequency of output signal from the π/2 phase
shifter 21 and extracts a difference component only.
[0041] The respective outputs from the first and sec-
ond low pass filters 23-1 and 23-2 are converted to digital
signals through the first and second A/D converters 24-1
and 24-2, respectively. The digitally converted output sig-
nals from the A/D converters 24-1 and 24-2 are first
stored in Doppler signal memory circuit 25 and then sup-
plied to the FFT analyzer 26. The calculator 27 calculates
a center or a width of a spectrum obtained through the
FFT analyzer 26.
[0042] Each Doppler mode image successively ob-
tained from the Doppler mode processing unit 5 con-
structs frames of a plurality of color Doppler mode images
and organ Doppler images.
[0043] The present invention is applicable to either one
or both of B mode image data or Doppler mode image
data. Thus, the image of the present invention can be
applicable to either one or both of a B mode image or a

Doppler mode image. Accordingly, the following image
or image data are simply explained as an "ultrasound
image data" without distinguishing whether the image is
B mode ultrasound image data or Doppler mode ultra-
sound image data. Similarly, both of B mode ultrasound
image frame data and Doppler mode ultrasound image
frame data are simply referred to as "image frame data".
[0044] Image processing unit 6 includes a memory cir-
cuit 28, a processor 29, and a displaying memory 30.
The memory circuit 28 stores ultrasound image 4a ob-
tained in B mode processing unit 4 and/or ultrasound
image 5a obtained through Doppler mode processing
unit 5 together with electrocardiogram data 10a from an
electrocardiograph 10. Thus, ultrasound images 4a
and/or 5a from A/D converter 19 and/or calculator 27
have prescribed processing performed in processor 29
and are then stored in memory circuit 28 together with
related electrocardiogram data 10a. For example, frame
images 4a and/or 5a for each of frames are stored with
a relation to a time point on a time series of electrocar-
diogram data 10a. It is also possible to store just time
points corresponding to each of a cardiac diastolic end
period a cardiac systolic end period based on electrocar-
diogram data 10a and frame images corresponding to
the time points. As to images corresponding to other time
points, it is possible to store such images without relating
to the electrocardiogram data 10a.
[0045] Processor 29 in the image processing unit 6
reads out ultrasound image data and electrocardiogram
data stored from the memory circuit 28 and judges each
of a cardiac diastolic end period and a systolic end period
based on a timing synchronized relationship between ul-
trasound transmission and reception of ultrasound imag-
es and the electrocardiogram data. Thus, each of a car-
diac diastolic end period and a systolic end period are
judged based on electrocardiogram data and each of
frame data (images) corresponding to the diastolic end
period and systolic end period are extracted. The extract-
ed frame data (images) corresponding to each of the di-
astolic end period and systolic end period are stored in
the memory circuit 28.
[0046] Displaying memory 30 in the image processing
unit 6 stores ultrasound image data and electrocardio-
gram data to be displayed in the display unit 8. Ultrasound
images obtained in a real time are first stored in display
memory 30 through the memory circuit 28 and are then
displayed in the display unit 8.
[0047] Input unit 7 includes an operation panel for in-
putting data of an object and radiographic conditions by
using input devices, such as a keyboard, a track ball, a
mouse, etc. Through the input unit 7, operation can be
performed for instructing a static (freeze) display at an
optional image among moving image displays of ultra-
sound images, for instructing to display images corre-
sponding to each of a diastolic end period and a systolic
end period, and for instructing other prescribed input op-
erations.
[0048] Display unit 8 includes a displaying circuit 31
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and a monitor 32. Ultrasound images and electrocardio-
gram data stored in the displaying memory 30 in the im-
age processing unit 6 have D/A conversion performed
thereon, and then undergo a television format conversion
at the display circuit 31 in the display unit 8 to be displayed
on a monitor 32.
[0049] System control unit 9 includes a CPU (Central
Processing Unit, not shown) and a memory circuit (not
shown). System control unit 9 controls all the operations
of each of the units in the ultrasound image diagnosis
apparatus 100 in accordance with each of input instruc-
tions through the input unit 7. Input unit 7 supplies input
data from an operator to the CPU in the system control
unit 9. Memory circuit 28 in the image processing unit 6
stores various control data for setting the apparatus and
radiation condition input through the input unit 7.
[0050] Electrocardiograph 10 measures an electrocar-
diogram of an object. The measured electrocardiogram
data 10a is given a time relationship to an ultrasound
image. It is also possible to achieve the time relationship
by synchronizing ultrasound transmission and reception
through the ultrasound probe 1 with measurement by the
electrocardiograph 10. It is further possible to achieve
the time relationship by optionally recognizing a common
timing between ultrasound transmission and reception
of the probe and measurement of the electrocardiograph
through the processor 29 at a later time.
[0051] Electrocardiograph 10 can be provided inde-
pendently from the ultrasound image diagnosis appara-
tus consistent with the present invention so as to be con-
nected through a prescribed interface (not shown). It is
also possible to provide it in the ultrasound image diag-
nosis apparatus. It is further possible to use other vital
signals measured by another measuring apparatus, such
as VCG (Vector Cardiogram) signals of blood current
speeds or organ motion signals in lieu of electrocardio-
gram data measured by the electrocardiograph 10. It may
be desirable to include another vital signal data into the
electrocardiogram data.
[0052] Fig. 2 illustrates an embodiment process for dis-
playing frame images of a diastolic end period and a
systolic end period. Fig. 2 is a flowchart illustrating an
embodiment of an image displaying method for the ultra-
sound image diagnosis apparatus consistent with the
present invention.
[0053] The ultrasound image diagnosis apparatus
shown in Fig. 1 collects cardiac ultrasound image data
of an object and the collected image data is stored in the
memory circuit 28 (step S21). To observe the stored im-
age data, the stored ultrasound image is reproduced and
displayed on the display unit 8 through an operation of
the input unit 7 (step S22). Image reproduction is dis-
played as successive moving images during a contacting
period of the ultrasound probe 1 to the object. During this
reproduction of images, if no diastolic end period image
nor systolic end period image exists, the reproduction of
the stored ultrasound image data is continued, if there is
no input of an operation of a freeze input through the

input unit 7 (step S23, NO), and the operation then returns
to step S22. If a diastolic end period image or a systolic
end period image exists during image reproduction, a
freeze input may be input through the input unit 7 (step
S23, YES). The freeze input is then recognized in the
system control unit 9, and a frame image corresponding
to the timing of the freeze input is displayed on the display
unit 8 as a repose image under a control of the system
control unit 9. The repose image is, for exemplary as
shown in Fig. 3, an ultrasound image 300 displayed to-
gether with an electrocardiogram 301.
[0054] During this display of the repose image, if no
instruction for displaying a diastolic end period image or
a systolic end period image is input through the input unit
7 (step S24, NO), a freeze release instruction is input
through the input unit 7 (step S25, YES). Then, the repose
image display is released and reproduction of ultrasound
images is restarted in step S22. On the contrary, if no
freeze release is instructed through the input unit 7 (step
S25, NO), an end period images displaying instruction
for the displayed repose image is again executed (step
S24).
[0055] When an instruction for displaying a diastolic
end period image and a systolic end period image is input
through the input unit 7 (step S24, YES), the input of an
end period images displaying instruction is recognized
in the system control unit 9. In accordance with the rec-
ognition, the image processing unit 6 searches for the
latest diastolic end period image and the latest systolic
end period image by searching back from the timing of
the freeze input at step S23 (step S26). Thus, a search
of end period images is performed for whether the latest
diastolic end period image and the latest systolic end
period image exist in the memory circuit 28 by searching
back from a position of the image frame of the currently
displayed repose image (step S26).
[0056] A search of end period images is performed
based on ultrasound image data and electrocardiogram
data stored in the memory circuit 28 of the image process-
ing unit 6. For example, a timing of a freeze input or a
time point corresponded to a frame of a displayed repose
image is judged on the electrocardiogram data 10a, and
the respective time points of the latest images of a di-
astolic end period and a systolic end period are judged
by searching back from that time point. After judging the
time points of the diastolic end period and systolic end
period, it is judged whether or not the end period images
corresponded to the time point exist (step S27). If the
end period images corresponded to the time point exist
(step S27, YES), a diastolic end period image corre-
sponded to the diastolic end period time point and a
systolic end period image corresponded to the systolic
end period time point are read out from the memory circuit
28 in the image processing unit 6. The read out diastolic
end period image and systolic end period image are then
displayed on the display unit 8 through the displaying
memory 30 (step S28).
[0057] Fig. 4 illustrates an exemplary dual display of a
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diastolic end period image and a systolic end period im-
age. As shown in Fig. 4, a diastolic end period image 401
and a systolic end period image 402 are displayed in
parallel on left and right sides.
[0058] Fig. 5 illustrates a typical exemplary of an elec-
trocardiogram. Generally, heart cycle calculation is per-
formed based on an R wave or an R-R interval between
an R wave and a next R wave on an electrocardiogram.
According to the present embodiment, a diastolic end
period and a systolic end period located in a P-Q-R-S-T
area that includes an R-R interval on the electrocardio-
gram are considered as a pair. In Fig. 5, P0 and P1 in-
dicate P waves, Q0 and Q I show Q waves, R1 and R2
show R waves, S1 and S2 indicate S waves, and T1 and
T2 indicate T waves. In Fig. 5, an interval between R1
and R2 shows the R-R interval. A cardiac systolic period
is an interval between a Q0 wave appearing at time DE
1 and a Q1 wave appearing at time SE 1. A cardiac di-
astolic period is a T1 wave appearing at time SE1 and a
Q1 wave appearing at time DE2. Thus, the respective
DE 1 and DE2 are time points for indicating a diastolic
end period, and the respective SE 1 and SE2 are time
points for indicating a systolic end period
[0059] In an exemplary electrocardiogram illustrated
in Fig. 5, the respective end period images corresponded
to the diastolic end period DE1 and the systolic end period
SE 1 and are dually displayed as one pair. For example,
if a timing of the freeze input at step S23 in Fig. 2 or a
time point corresponded to the image frame of a repose
image displayed by a freeze input is located at a point A
as shown in Fig. 5, by searching back from a timing of
the freeze input, two images corresponded to the respec-
tive time points of a diastolic end period DE1 and a systo-
lic end period SE1 are displayed as the latest diastolic
end period image and the latest systolic end period im-
age, respectively. If a time point of a freeze input is lo-
cated at a point B as shown in Fig. 5, since the point B
is located prior to a time point of a systolic end period
SE2 that forms a pair with a diastolic end period DE2, no
pair of images exist. Consequently, the dual display of a
diastolic end period image and a systolic end period im-
age at this timing also becomes images corresponded
to each of time points of the diastolic end period DE1 and
the systolic end period SEI, i.e., the latest complete pair.
[0060] At a time point B, if necessary, it is also possible
to display two images corresponded to each of time
points of a systolic end period SE1 and diastolic end pe-
riod DE2 as a systolic end period image and a diastolic
end period image, respectively.
[0061] Turning to step S27 in Fig. 2, if it is judged that
no applicable diastolic end period image and systolic end
period image exist (step S27, NO), a diastolic end period
image and a systolic end period image are not displayed
or an error message indicating that no existence of a
desired diastolic end period image and a systolic end
period image is displayed (step S29).
[0062] At step S28, if an instruction for finishing repro-
duction of end period images is input during a display of

end period images through the input unit 7 (step S30,
YES), the system control unit 9 performs a control so as
to finish reproduction of end period images.
[0063] When an instruction for finishing reproduction
of end period images is not input (step S30, NO), but
another instruction is input for displaying end period im-
ages at another heart cycle (step S31, YES), the process
goes back to the search of end period images of step
S26, and performs searching of a diastolic end period
image and a systolic end period image at another heart
cycle based on a prescribed setting or the input. Then,
each step as explained above is followed.
[0064] As another heart cycle, for example, if a "1 heart
cycle " setting is preliminarily set, a dual display of a di-
astolic end period image and a systolic end period image
at another heart cycle of frame images corresponded to
each of a diastolic end period and a systolic end period
at 1 heart cycle prior to the heart cycle for displaying the
end period images is displayed at step S28. If the input
operation for instructing a display of end period images
at another heart cycle is repeated, the processes of step
S31 and steps S26 to S30 are repeated. Thus, by search-
ing back each 1 heart cycle, an image display of a di-
astolic end period and a systolic end period belonging at
each heart cycle is repeated. It is also possible once as-
cending several heart cycles and to return back to on the
ascended heart cycle. Hereinafter, to simplify the expla-
nation, the term "ascending" includes both meaning of
simply ascending in one direction and once ascending
and retuning back in an opposite direction.
[0065] The prescribed number of heart cycles is not
limited to such a 1 heart cycle as the example, but can
optionally be set to a number of heart cycles. Further, it
is also possible to change the number of heart cycles
during a display of end period images based on judgment
of an operator, if necessary.
[0066] It is also possible to input a desired practical
heart cycle number at step S31. Further, it is possible to
select a switch, a button, or an icon that is provided to
preliminarily input a prescribed heart cycle.
[0067] At step 31, when an instruction for displaying
end period images at another heart cycle is not input
(step S31, NO), the system control unit 9 judges whether
or not the freeze should be release (step S32). If a freeze
release is judged (step S32, YES), a successive display
of ultrasound images is restarted (step S22). If a freeze
is not released (step S32, NO), the process returns to
step S30 to judge whether an instruction for finishing re-
production exists (step S30).
[0068] According to the above explained embodiment,
it becomes possible to rapidly display a pair of the latest
diastolic end period image and the latest systolic end
period image by a simple operation without taking a long
time due to complicated operations as in the conventional
apparatus and method. Such operations in the present
invention can largely eliminate a burden for an operator.
Consequently, an operator can concentrate on diagnosis
or observing images. The operations of the present in-
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vention thereby contribute to increased accuracy of a di-
agnosis and/or an efficiency of a diagnosis.
[0069] According to this embodiment, it becomes pos-
sible to display a pair of images of a diastolic end period
and a systolic end period at a previous heart cycle by a
simple input operation. Since it can perform an image
comparison at any optional time, an accuracy of diagno-
sis can be increased. Further, it becomes possible to
display not only the latest diastolic end period image and
the latest systolic end period image but also any optional
past pair of images without a large burden in displaying
them. Thus, the displaying operation can be performed
with reduced burdens for an operator.
[0070] A method for processing an ultrasound image
display consistent with the present invention is not limited
to the process illustrated in Fig. 2. As explained in the
following embodiments, it is possible to return to a normal
repose image display from the display of end period im-
ages.
[0071] Figs. 6-8 illustrate other embodiments of image
display controlling methods consistent with the present
invention.
[0072] Fig. 6 is a flowchart showing another embodi-
ment of an image display processing method for an ul-
trasound image diagnosis apparatus consistent with the
present invention. In Fig. 6, steps S23 to S29 and steps
S31 and S32 are similar to the steps shown in Fig. 2 with
the same reference numbers. For an easier understand-
ing, the same redundant explanations are omitted.
[0073] In the embodiment shown in Fig. 2, ultrasound
images are reproduced after finishing collection of imag-
es. In the embodiment shown in Fig. 6, a pair of a diastolic
end period image and a systolic end period image is dis-
played during a display of collecting ultrasound images
in real time.
[0074] For an ultrasound diagnosis, cardiac ultrasound
images of an object are collected through an ultrasound
image diagnosis apparatus as shown in Fig. 1. The col-
lected images are stored in a memory circuit 28. Simul-
taneously, the collected ultrasound images are displayed
on a display unit 8 in a substantial real time (step S61).
[0075] During a contacting time of an ultrasound probe
1 to an object, continuous moving images are displayed
in real time. During the real time image display, if no
freeze input is given through an input unit 7 (step S23,
NO), the real time display of collecting ultrasound images
is continued. If a freeze input is given (step S23, YES),
a system control unit 9 recognizes the freeze input.
[0076] System control unit 9 controls an image
processing unit 6 so as to display an image frame corre-
sponded to a timing of the freeze input on a display unit
8 as a static image. Even during a period of a display of
the static image, collected ultrasound images are stored
in the memory circuit 28 so far as the ultrasound probe
1 is still in contact with the object.
[0077] During the display of the static image, if no in-
struction input for displaying a pair of a diastolic end pe-
riod image and a systolic end period image is given (step

S24, NO), a freeze release is input (step S25, YES) for
releasing the static image display and for returning to a
continuous moving image display. If a freeze release in-
put is not given (step S25, NO), the static image display
is continued.
[0078] If a dual display instruction of a diastolic end
period image and a systolic end period image is input
through an input unit 7 (step S24, YES), similar to the
process shown in Fig. 2, processes of steps S26 to S29
are performed.
[0079] By finishing collection of ultrasound images
(step S62), the process of Fig. 6 ends. If collection of
images does not finish, similar to the embodiment in Fig.
2, processes of steps S31 and S32 are performed.
[0080] Thus, similar to the embodiment in Fig. 2, even
when ultrasound images are displayed in a real time dis-
play, it becomes possible to display a pair of a diastolic
end period image and a systolic end period image at a
desired time for achieving comparison of the images.
[0081] In the embodiment in Fig. 6, the process ends
at a finish of collection of ultrasound images. However,
even when an ultrasound probe 1 is detached from an
object, it is also possible to display a diastolic end period
image and a systolic end period image that belong to a
past heart cycle. Thus, even if ultrasound image collec-
tion itself is finished, images from a past heart cycle can
be displayed based on steps S31 and S32.
[0082] Fig. 7 is a flowchart showing another embodi-
ment of a display processing method for an ultrasound
image diagnosis apparatus consistent the present inven-
tion. In this embodiment, a step S71 is added to the dis-
play processing method explained in Fig. 6. Similar to
the embodiments of Figs. 2 and 6, the same numbered
steps have the same above-discussed operations, re-
spectively.
[0083] In Fig. 7, when a diastolic end period image and
a systolic end period image are displayed (step S28), or
when no image display or a prescribed error display is
noted (step S29), by inputting an instruction of display
renewal of a diastolic end period image and a systolic
end period image (step S71, YES), the process goes
back the end period images searching step S26.
[0084] As explained above, during the dual displaying
period of a diastolic end period image and a systolic end
period image, ultrasound image collection is continued
by contacting an ultrasound probe 1 to an object. Even
when an ultrasound probe 1 is detached from an object
surface to display a diastolic end period image and a
systolic end period image, ultrasound image collection
is again started by contacting the probe to the object. At
step S71, when a renewal instruction of dual display of
a diastolic end period image and a systolic end period
image is input, the renewal input is recognized in the
system control unit 9.
[0085] In accordance with the recognition in system
control unit 9, the image processing unit 6 again searches
for the latest pair of images of a diastolic end period and
a systolic end period by searching going back from a

13 14 



EP 1 712 904 A1

9

5

10

15

20

25

30

35

40

45

50

55

timing of the renewal input at step S71. Thus, a search
for finding a pair of the latest diastolic end period image
and the latest systolic end period image is executed in
the memory circuit 28 by searching going back from a
position of the image frame that is currently displayed as
a static image (step S26).
[0086] Similar to the operation in Fig. 2, the following
steps from step S27 are performed and the renewed lat-
est diastolic end period image and systolic end period
image are displayed on a display unit 8
[0087] Thus, the operation in Fig. 7 can display a pair
of the latest diastolic end period image and systolic end
period image during collection of ultrasound images at a
time of the input operation without once returning to an
image display in a real time. Consequently, it becomes
possible for an operator to flexibly perform display oper-
ations and an operation for diagnosis can be improved.
[0088] Fig. 8 is a flowchart illustrating another modifi-
cation of the display processing method for the ultra-
sound image diagnosis apparatus consistent with the
present invention. In Fig. 8, steps S21, S22 and steps
S26 to S32 are similar to steps shown in Fig. 2. To avoid
repeating the same explanation, the same steps as in
Fig. 2 are not again described.
[0089] After finishing ultrasound image collection (step
S21), if a dual display of a diastolic end period image and
a systolic end period image is desired in a reproduction
of the collected images (step S22), as shown in Fig. 8, it
is possible to directly instruct to display a diastolic end
period image and a systolic end period image from an
input unit 7 without inputting a freeze input for temporally
stopping reproduction of images (step S81). By inputting
this display instruction, continuous reproduction of ultra-
sound images is substantially ceased.
[0090] The input of a display instruction at step S81 is
recognized in system control unit 9, and image process-
ing unit 6 performs the steps following step S26 so as to
display a diastolic end period image and a systolic end
period image that respectively correspond to the latest
diastolic end period and systolic end period by searching
going back from a timing point for instructing display of
a diastolic end period image and a systolic end period
image.
[0091] In the embodiment shown in Fig. 8, if a diastolic
end period image and a systolic end period image are
initially desired, a static image need not be first displayed.
Accordingly, the operation in Fig. 8 can reduce a burden
of an operator and also possibly shorten an operation
time for displaying a diastolic end period image and a
systolic end period image.
[0092] In lieu of steps S23 to S25 in Fig. 6, step S81
in Fig. 8 can be used for achieving the same effect during
a display of ultrasound images in a real time.
[0093] Figs. 9-12 illustrate various display manners for
a dual display of a diastolic end period image and a systo-
lic end period image.
[0094] Fig. 9 illustrates a first display manner for a dual
display of a diastolic end period image and a systolic end

period image. In Fig. 9, a diastolic end period image 401
and an electrocardiogram 901 centering a time point cor-
responded to the position of the image frame are dis-
played together. Similarly, a systolic end period image
402 and an electrocardiogram 902 centering a time point
corresponded to the position of the image frame are dis-
played together.
[0095] As shown in Fig. 9, by displaying an electrocar-
diogram together with images, it becomes easier for an
operator to diagnose or observe images with considering
a relationship to the wave of the electrocardiogram.
[0096] Fig. 10 illustrates a second display manner for
a dual display of a diastolic end period image and a systo-
lic end period image. In Fig. 10, when a diastolic end
period image 401 and an electrocardiogram 901 or a
systolic end period image 402 and an electrocardiogram
902 are respectively displayed, marks 101 and 102 that
respectively indicate each time point corresponded to
each of end period image frames are displayed.
[0097] By displaying such marks on an electrocardio-
gram, an operator can easily understand the time point
on the electrocardiogram for the displayed image.
[0098] Fig. 11 illustrates a third display manner for a
dual display of a diastolic end period image and a systolic
end period image. In Fig. 11, a common electrocardio-
gram 111 is displayed for a diastolic end period image
401 and a systolic end period image 402. It is also pos-
sible to display a mark as shown in Fig. 10 on the common
electrocardiogram 111.
[0099] Fig. 12 illustrates a fourth display manner for a
dual display of a diastolic end period image and a systolic
end period image. In Fig. 12, four pairs of a diastolic end
period image and a systolic end period image are dis-
played at the same time.
[0100] In the step S31 in Fig. 2, when steps S26 to S30
are repeated by an input of an instruction of a dual display
of a diastolic end period image and a systolic end period
image at another heart cycle, the applicable pair of im-
ages is successively displayed. For example, initially im-
age frames corresponding to the latest diastolic end pe-
riod and the latest systolic end period that are searched
by going back from a timing of the instruction input at
step S24 are displayed at a left upper position, the next
image pair in response to an instruction input at step S31
is displayed at a right upper position. The following image
pair in response to a following input is displayed at a left
lower position. When a further following instruction is in-
put, an image pair in response to that further instruction
is displayed at a right lower position. If a fifth instruction
is input, each one screen is shifted on the display so as
to display the latest image pair in response so that the
latest input always appears at a right lower position. It is
also possible to scroll for more than five image pairs by
using the input unit 7. It is possible to apply another dis-
playing method. The number of screens is not limited to
four.
[0101] As shown in Figs. 9 to 12, when the electrocar-
diogram is displayed, an input of an instruction for a dual
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display of a diastolic end period image and a systolic end
period image belonging to another heart cycle as shown
in step S31 in the flowcharts shown in Fig. 2 and Figs. 6
to 8 can be performed by clicking on one point on the
electrocardiogram.
[0102] Fig. 13 illustrates an example when an instruc-
tion for dual display of a diastolic end period image and
a systolic end period image belonging in another heart
cycle is input on the displayed electrocardiogram. As
shown in Fig. 13, an operator moves a cursor 131 on one
point of the electrocardiogram 901 that is displayed to-
gether with a diastolic end period image 401 or one point
on the electrocardiogram 902 that is displayed together
with an end period image 402. By clicking at this point of
the cursor position, image frames corresponding to a di-
astolic end period and a systolic end period that belong
in a heart cycle including a clicking time point can be
displayed through steps S26 to S28.
[0103] In the above embodiments, electrocardiogram
data is used for searching for a diastolic end period and
a systolic end period. However, even if electrocardiogram
data is not used, it is possible to display images corre-
sponding to a diastolic end period and a systolic end pe-
riod by applying a measuring process through processor
29. Thus, the processor 29 performs a measuring proc-
ess for each frame for an ultrasound image to recognize
based on a result of the measuring process. By doing so,
a diastolic end period image and a systolic end period
image can be displayed without taking electrocardiogram
data.
[0104] The present invention has been explained as
an ultrasound image diagnosis apparatus. However, by
eliminating processes relating to a real time display op-
eration, the present invention is applicable to other image
displaying apparatuses.
[0105] Fig. 14 is a block diagram illustrating an exam-
ple of another image displaying apparatus consistent with
the present invention. The image displaying apparatus
includes an input unit 141 that can perform input opera-
tions similar to the above explained ultrasound image
diagnosis apparatus, a recording medium reading unit
142 that can read out ultrasound images recorded in a
recording medium, such as a disk, a network interface
(N.I.) 143 that can read the ultrasound images collected
by an ultrasound image diagnosis apparatus through a
network, an image processing unit 144 for storing and
processing the read images, a display unit 145 for dis-
playing a diastolic end period image and a systolic end
period image among the read ultrasound images, and a
control unit 146 for controlling each of the units in the
apparatus. Electrocardiogram data is basically acquired
accompanying the ultrasound images acquired through
the recording medium reading unit 142 or the network
interface 143. It is, of course, possible to independently
acquire the electrocardiogram data from the ultrasound
images through recording medium reading unit 142 or
the network interface 143 with keeping synchronization
between the electrocardiogram data and the images.

Electrocardiogram data is not always necessary. The im-
age processing unit 144 can perform a measuring proc-
ess against each frame of ultrasound images and can
recognize images corresponding to each of a diastolic
end period and a systolic end period based on the meas-
uring process.
[0106] After reading the ultrasound images and elec-
trocardiogram data into the image displaying apparatus,
similar processes as explained in the above embodi-
ments in Figs. 2 and 8 can be performed.
[0107] Other embodiments consistent with the present
invention will be apparent to those skilled in the art from
consideration of the specification and practice of the
present invention disclosed herein. It is intended that the
specification and examples be considered as exemplary
only, with a true scope and spirit of the present invention
being indicated by the following claims.
[0108] It is explicitly stated that all features disclosed
in the description and/or the claims are intended to be
disclosed separately and independently from each other
for the purpose of original disclosure as well as for the
purpose of restricting the claimed invention independent
of the composition of the features in the embodiments
and/or the claims. It is explicitly stated that all value rang-
es or indications of groups of entities disclose every pos-
sible intermediate value or intermediate entity for the pur-
pose of original disclosure as well as for the purpose of
restricting the claimed invention, in particular as limits of
value ranges.

Claims

1. An ultrasound image diagnosis apparatus compris-
ing:

a transmitting and receiving unit configured to
transmit and receive ultrasound to and from an
object;
a memory unit configured to store a plurality of
ultrasound images in image frames acquired
through transmission and reception of the ultra-
sound with a relation to living body signal data
acquired through a living body signal measuring
unit;
an input unit configured to perform prescribed
input operations;
a display unit configured to display the plurality
of ultrasound images; and
a display control unit configured to display im-
ages corresponding to each of a cardiac diasto-
lic end period and a cardiac systolic end period
by reading out respective ultrasound image
frames from the memory unit based on the living
body signal data in accordance with an input of
a freeze command through the input unit during
a display of the ultrasound image by searching
back from an acquisition time of the displayed
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image at the freeze input time.

2. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the diastolic end period is
detected by searching back on the living body signal
data from a time of the freeze input; and
the systolic end period is detected at a position just
prior to the detected diastolic end period.

3. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein a pair of the latest diastolic
end period image frame and the latest systolic end
period image are detected by searching back from
an optional operation time of the freeze input;
the latest diastolic end period image frame is detect-
ed by searching back from the freeze input time; and
the latest systolic end period is detected at a position
just prior to the detected latest diastolic end period.

4. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein each of the collected plurality
of ultrasound image frames are stored in the memory
unit in correspondence to timing points on the living
body signal data.

5. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the memory unit stores each
of ultrasound image frames in correspondence to a
systolic end period and a diastolic end period based
on the living body signal data.

6. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the memory unit stores latest
ultrasound image frames in correspondence to a lat-
est systolic end period and a latest diastolic end pe-
riod based on the living body signal data.

7. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
reads out the ultrasound image frames and the living
body signal data stored in the memory unit and judg-
es each of a systolic end period and a diastolic end
period based on a timing of synchronization between
the ultrasound transmission and reception and the
living body signal data.

8. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
automatically displays the respective reproduction
images of the ultrasound image frames correspond-
ed to each of the systolic end period and the diastolic
end period as a dual display on a screen of the dis-
play unit.

9. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
reads image frames corresponded to the respective
systolic end period and diastolic end period that be-

long to a heart cycle including a desired position from
the memory unit, and displays the read image frames
on the display when the freeze input is given at a
desired position on the living body signal data dis-
played on the display and an instruction for display-
ing end period images is input.

10. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
reads out image frames corresponded to each of a
systolic end period and a diastolic end period in a
heart cycle detected by searching back a predeter-
mined number of heart cycles from the heart cycle
of the systolic end period and the diastolic end period
from the memory unit, and displays the read image
frames on the display in accordance with a position
instructing input on the living body signal data
through the input unit, when the display unit displays
the image frames corresponded to the respective
systolic end period and diastolic end period on the
display.

11. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
searches back a certain number of heart cycles on
the living body signal data in accordance with an
instruction input of a position an the living body signal
data and displays a pair of image frames that corre-
spond to the systolic end period and diastolic end
period in the heart cycle.

12. The ultrasound image diagnosis apparatus accord-
ing to claim 11, wherein the instruction input of the
position on the living body signal data is determined
as a prescribed number of the heart cycles.

13. The ultrasound image diagnosis apparatus accord-
ing to claim 11, wherein the image processing unit
searches back a prescribed number of heart cycles
on the living body signal data in accordance with
repetition of the instruction inputs of positions
through the input, and searches back a prescribed
number of heart cycles so as to display a pair of
image frames that belong to the systolic end period
and the diastolic end period of the heart cycle.

14. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the freeze input is supplied
through the input unit during a display of the ultra-
sound images in real time, and
the image processing unit searches for a cardiac
systolic end period or a cardiac diastolic end period
by searching back on the stored living body signal
data from a point that corresponds to the displayed
image frames at a time of the freeze input to display
ultrasound image frames corresponded to the
searched end periods on the display.
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15. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the freeze input is supplied
when one frame among the plurality of image frames
is statistically displayed; and
the image processing unit searches for a cardiac
systolic end period or a cardiac diastolic end period
by searching back on the stored living body signal
data from a point that corresponds to the displayed
image frames at a time of the freeze input to display
ultrasound image frames corresponded to the
searched end periods on the display

16. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
searches for a pair of latest image frames corre-
sponded to each of a latest systolic end period and
a latest diastolic end period by searching back from
the freeze input and also searches for a plurality of
pair of images of a systolic end period and a diastolic
end period corresponded to each of a plurality of
heart cycles searching back from each of the latest
end periods; and
the display unit displays the plurality of pairs of im-
ages of the searched systolic end period and diasto-
lic end period with the latest pair of images of the
systolic end period and the diastolic end period.

17. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image processing unit
performs a renewal of latest image frames of the
systolic end period and diastolic end period by
searching back on the living body signal data from
an input position to find latest images corresponded
to each of the systolic end period and diastolic end
period.

18. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image display is per-
formed as a real time display of images through the
transmitting and receiving unit.

19. The ultrasound image diagnosis apparatus accord-
ing to claim 1, wherein the image display is per-
formed by reproducing image frames stored in the
memory unit.

20. An image display processing apparatus comprising:

a reading unit configured to read out ultrasound
images including plurality of image frames and
living body signal data;
a memory configured to store the read ultra-
sound images in correspondence to the living
body signal data;
an input unit configured to operate a prescribed
operation including a freeze input;
a display unit configured to display images; and
a display control unit configured to search for

each of image frames corresponding to each of
a latest cardiac systolic end period and a latest
diastolic end period in the memory by searching
back on the living body signal data from a time
point of the freeze input to display the searched
images of the systolic end period and the diasto-
lic end period on the display.

21. The image display processing apparatus according
to claim 20, wherein the reading unit reads the image
frames through a network.

22. The image display processing apparatus according
to claim 20, wherein the reading unit reads the image
frames from a data recording medium.

23. A method for processing an ultrasound image dis-
play comprising:

transmitting and receiving ultrasound;
measuring living body signals;
storing a plurality of image frames collected by
the transmission and reception in correspond-
ence to living body signal data collected by the
measuring;
inputting a freeze input;
searching for a cardiac systolic end period im-
age or a cardiac diastolic end period image
based on the living body signal data by search-
ing back from a time of the freeze input; and
displaying at least one of the searched cardiac
systolic end period image or the searched car-
diac diastolic end period image on a screen.

24. The method for processing image display according
to claim 23, wherein a latest cardiac systolic end pe-
riod image and a latest cardiac diastolic end period
image are displayed as a dual display.

25. The method for processing image display according
to claim 23, wherein the living body signal is electro-
cardiogram data; and
the cardiac systolic end period and diastolic end pe-
riod are displayed together with each corresponded
to the electrocardiogram data.

26. The method for processing image display according
to claim 23, further comprising:

inputting a release instruction for releasing the
freeze input; and
returning to displaying reproduction images in
real time from static image displays of the systo-
lic end period and diastolic end period.

27. The method for processing image display according
to claim 23, wherein the searching is performed so
as to find a desired cardiac systolic end period image
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frame and a desired cardiac diastolic end period im-
age among the stored image frames by searching
back from a timing of the freeze input operation; and
further comprising:

displaying the searched mage frames of a systo-
lic end period and a diastolic end period as dual
static images.

28. The method for processing image display according
to claim 27, further comprising:

judging no existence of a desired the systolic
end period image frame and a diastolic end pe-
riod image frame among the stored image
frames; and
displaying no display or an error message when
the judging judges that no desired images exist.

29. The method for processing image display according
to claim 27, wherein the searching of image frames
of the systolic end period image frame and the di-
astolic end period image frame is performed based
on another heart cycle or a preliminary designated
heart cycle being input through an input unit.

30. The method for processing image display according
to claim 29, wherein the preliminary designated heart
cycle is an optional one; and further comprising:

changing the optional designated heart cycle
during display of the systolic end period image
and diastolic end period image.
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摘要(译)

一种超声图像诊断设备和超声图像处理方法，其能够基于活体信号数据
自动显示一对心脏收缩期末期图像和心脏舒张期结束期图像。从患者收
集多个超声图像，并将其与生物体信号数据（例如ECG波）相对应地存
储在存储器中。当在超声图像的再现期间输入冻结指令时，搜索心脏舒
张末期和收缩期结束的一对图像以从冻结输入时间返回。一对舒张末期
图像和收缩期结束周期图像自动显示在超声图像诊断设备的屏幕上。
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