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FIG. 5
{ Start )
S01 A
Acquiring image data
S02
Generating video data
S03
Sending video data to display—processing unit

504 v

Determining whether instruction for recording video data has been given
505

Acquiring video data in response to instruction and sending the same
S06
Encoding supplemental information and sending the same
S07
Receiving video data and supplemental information
s08 \
Performing discrete cosine transformation on image data
S09 v
Allocating supplemental information
S10 X
Performing video-format—conversion and outputting the same to
recording device

y
( S11 )



Patent Application Publication Feb. 28,2008 Sheet 6 of 9 US 2008/0051654 A1

FIG. 6

S10

S11

Inverse—conversion into video format

S12 l

Discrete cosine transform

S13 l

Extracting supplemental information

S14 l

Sending image data and supplemental
information

l

Displaying video data as well as
supplemental information

|
o)




Patent Application Publication Feb. 28,2008 Sheet 7 of 9 US 2008/0051654 A1

201

203a
N\
>
\
204

2%2
/
)

401

FIG.7
200
/]
203b
203c



= e
4 h
vy 30IA3AQ DNIQH00TY
Yo
& - ) O
(=4 ' y “
= " 1INM NOLLOVHLX3 | !
[l " '
= “ e A _| 1nn oNIG023G | -NOILVWHOANI “
w : e 7| IVANIWITAANS m
= " 1 S \« "
m q06 4 oot o1t i
“ 1NN m
o _ 1INN :
| 1INN 1INN DNIQHOO3Y _
s ” AVdsia | | NorLvyado —v1vd RO wArivid \Aom |
» m < - -NIIOS "
~— 1
D , S B :
o m €06 zZ8 L8 (o} or '
w " ¢ ]
' L1INN NOISHIANQD :
® : - - LINN TOHINOD| _cg i
m i LVWHO4-030IA vasia s “
< m a Mo» 1INN DNISSID0Ud-AVdSIa :
. " 0§ oL :
2 ! 1INN s Y “
= “ NOLLISOdHIdNS | LN LINA “
£ m - TOHINOD |« NOLLISINDOV m
= m -a409o3d -ADVNI |
.m " Q9 | m 2
= m s g0 n <
=~ " 1INN DNIGOD 1INN NOLLISINDOV m
g " ~NOILLYWHOANI ~NOILYWHOANI ¢ R
= ; =Iv1IN3IWITddNS -IVANIWNIddNS !
2 VT T T T T T T T T T T T T T T T T T T T T T T T e e e et m H
2, L
o L
-
~— »
g 8 OlId
~—
&
[~



Patent Application Publication Feb. 28,2008 Sheet 9 of 9 US 2008/0051654 A1

FIG. 9

ULTRASONIC IMAGING
APPARATUS

E

RECORDING DEVICE

”

IMAGE-DISPLAY DEVICE

—



US 2008/0051654 A1l

MEDICAL IMAGING APPARATUS, AN
ULTRASONIC IMAGING APPARATUS, A VIEWER,
AND A METHOD FOR RECORDING ULTRASONIC

IMAGES

BACKGROUND OF THE INVENTION

[0001] 1. Field of the Invention

[0002] The present invention relates to the art of recording
a medical image generated by a medical imaging apparatus,
and the art of displaying the recorded medical image. In
particular, it relates to the art of recording and displaying an
ultrasonic image generated by sending/receiving ultrasound
in an ultrasonic imaging apparatus.

[0003] 2. Description of the Related Art

[0004] A medical imaging apparatus is an apparatus that is
capable of acquiring information regarding body tissues of
a subject to be examined. The medical imaging apparatus is
also an apparatus that is capable of generating a medical
image, based on the acquired information regarding the
body tissues, showing the body tissues of the subject to be
examined. Additionally, the medical image generated by the
medical imaging apparatus can be also displayed on a
viewer. A physician can view the medical image displayed
on the viewer and examine/diagnose diseases of the subject
to be examined. Additionally, the medical image generated
by the medical imaging apparatus can be a still image or a
moving image.

[0005] This medical imaging apparatus has various
modalities. Examples of the medical imaging apparatus
include an ultrasonic imaging apparatus, an X-ray imaging
apparatus, an X-ray CT (Computed Tomography) apparatus,
and a MRI (Magnetic Resonance Imaging) apparatus.

[0006] For example, the ultrasonic imaging apparatus
acquires biological information of the subject to be exam-
ined by scanning the subject using ultrasound. The ultra-
sonic imaging apparatus also generates, from acquired bio-
logical information, tomographic images and other
ultrasonic images such as movement and blood flow.

[0007] This ultrasonic imaging apparatus is capable of
suppressing invasions (external stimulation that may disturb
vivo homeostasis) accompanied by the acquisition of bio-
logical information of the subject to be examined.

[0008] Furthermore, the ultrasonic imaging apparatus is
capable of displaying in real time the body tissues of the
subject to be examined. The method for this real-time
displaying of the body tissues of the subject is executed by
the B-mode method and the Doppler method. In other
words, the ultrasonic imaging apparatus overlaps and dis-
plays the ultrasonic (tomographic) images acquired by
user’s operation in a time sequence (i.e. in order of acqui-
sition), so as to display in real time the body tissues and
blood flows of the subject. Alternatively, the ultrasonic
imaging apparatus displays in real time the body tissues and
blood flows of the subject by displaying a plurality of
tomographic imaging arranged in a time sequence.

[0009] However, the ultrasonic images acquired by this
ultrasonic imaging apparatus are not only displayed and
viewed in real time. The ultrasonic images can be recorded
in a recordable media for later viewing. The ultrasonic
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imaging apparatus outputs the ultrasonic image data to a
recording device in order to record ultrasonic-image data in
the recordable media.

[0010] As described above, in some cases, the ultrasonic
image data that is outputted to the recording device may
need supplemental information such as information regard-
ing the examination conditions. This means information
such as the imaging conditions that are necessary for repro-
ducing the ultrasonic image based on the recorded ultra-
sound image data. Furthermore, information on the exami-
nation conditions includes, for example, information about
the subject that is necessary for viewers of the images to
re-measure the subject to be examined when the ultrasonic
images are reproduced.

[0011] Examples of information on the examination con-
ditions also include information on the operating conditions
of the ultrasonic imaging apparatus, such as display mag-
nification, sweep speed, and returning speed. Additionally,
other examples include information on the measurements of
the subject to be examined (synchronization information on
an electrocardiogram).

[0012] While viewing the ultrasonic images that are dis-
played in real time, operators work to acquire biological
information through the ultrasonic imaging apparatus. In
this case, the relevant operators can refer to the information
on the examination conditions right then and there. For
example, because operators set the display magnification
according to the situation in which they are in, the operators
can immediately refer to this information during operation.
Additionally, operators can also refer to the electrocardio-
gram of the subject to be examined when necessary.

[0013] In other cases, viewers of the recorded ultrasonic
images might only view the ultrasonic images without
seeing the information on the examination conditions at the
time of the acquisition operation. For example, there is a
possibility that the operators (e.g. engineers) of the ultra-
sonic imaging apparatus might not be the viewers (e.g.
physicians) of the ultrasonic image. Even if both are the
same person, there may be a wide range of information on
the examination conditions, making it difficult for the view-
ers of the ultrasonic image to remember all the information
on the examination conditions until the ultrasonic images are
reproduced.

[0014] Accordingly, when recording ultrasonic images, it
is necessary that the ultrasonic imaging apparatus is com-
prised to record the ultrasonic images to be recorded as well
as the information on the examination conditions. However,
some information on the examination conditions may
change over time in accordance with the ultrasonic images.
For example, the synchronization information from an elec-
trocardiograph at the time of examination keeps changing.

[0015] 1In other words, the ultrasonic imaging apparatus
collects images in synchronization with the heartbeat of the
subject. The ultrasonic imaging apparatus collects images at
a specified time after the electrocardiogram’s R-wave is
detected, and in this case, the images are collected by 1
frame per heartbeat throughout a plurality of heartbeats.

[0016] This synchronization information of the electrocar-
diogram is used for observing the cardiac motions in a single
time phase through a plurality of heartbeats, and changes
over time in accordance with the ultrasonic images. There-
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fore, it is necessary that the ultrasonic imaging apparatus
links the synchronization information from the electrocar-
diogram with the changes over time that occur over time in
the ultrasonic images, and records it together with the
ultrasonic images. In this way, if the changes over time of
the ultrasonic images are linked with the synchronization
information from the electrocardiogram, a device for repro-
ducing ultrasonic images can continuously reproduce by
reading out the recorded ultrasonic images as well as the
synchronization information from the electrocardiogram.

[0017] Furthermore, it is possible that other information
on the examination conditions, such as display magnifica-
tion, sweep speed, and operating conditions of an ultrasonic
probe, may change depending on the status of usage.
Accordingly, such information on the examination condi-
tions also changes over time in accordance with the ultra-
sonic images, and it is necessary to link it with ultrasonic
images for recording.

[0018] Conventionally, this ultrasonic image data has been
recorded in a videocassette tape using an analog VCR
(Video Cassette Recorder). However, digital video recording
standards, such as a DVD (Digital Versatile Disc), have been
prevalent in recent years. Owning to the diffusion of these
digital video recording standards, more and more ultrasonic
image data is being recorded in recordable media based on
digital video recording standards such as DVD instead of
VCR.

[0019] The recording device records the ultrasonic-image
data generated by the ultrasonic imaging apparatus in accor-
dance with the data format of the relevant recording device
and recordable media. In other words, some recording
devices record the ultrasonic-image data under various digi-
tal video recording standards, and other recording devices
record it under various analog video recording standards.
Thus, the ultrasonic imaging apparatus also has to output the
ultrasonic image data in accordance with the data format
(video recording standards) of the recording device.

[0020] For the above purpose, an invention is disclosed
that, when an ultrasonic imaging apparatus is used to input
images from an image-inputting unit into an image-record-
ing unit, an operator sets an image format for each individual
image-inputting unit, selecting automatically the most
appropriate image format from the image-recording unit of
the ultrasonic imaging apparatus to each device (e.g. Japa-

nese Unexamined Patent Application Publication
HS8-154244).
[0021] The storage area in the recordable media for

recording this information regarding the examination con-
ditions differs depending on the data format of the record-
able media. Analog VCRs recorded (added) information
regarding the examination conditions in an area other than
the area from which images are displayed out of the video
signal, in an area otherwise known as VBI (Vertical Blank-
ing Interval). By doing so, in respect to the changes made to
ultrasonic imaging apparatuses over time, an analog VCR
can record the information regarding the examination con-
ditions while adapting to the changes over time made over
time to ultrasonic images.

[0022] On the other hand, a recording device using digital
video recording standards, such as a DV (Digital Video)
digital VCR, is not capable of recording the information
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regarding the examination conditions in a manner that
responds to each frame constituting the video data. There-
fore, recording devices under digital video recording stan-
dards have recorded the information on the examination
conditions in a storage area for recording data other than
video data. Additionally, some medical institutions may use
several different types of recording devices due to different
data formats. In line with this fact, some medical institutions
may use several different types of reproducing devices and
viewers for the ultrasonic images due to different data
formats.

[0023] Accordingly, it is preferable that the data recorded
by different data formats, such as ultrasonic image data
recorded under analog recording standards and ultrasonic
image data recorded under digital video recording standards,
can be recorded and reproduced on either of the devices.

[0024] However, in conventional methods for adding
information regarding the examination conditions, differ-
ences in image data formats have resulted in different
recording methods, as described above. Therefore, between
the different formats, the recorded information on the exami-
nation conditions could not be used indiscriminately because
of the differences in the recording areas and the recording
formats, even when the image data itself could be used
indiscriminately between different formats.

[0025] For example, some medical institutions may con-
nect the VCR with a DVD drive to output the ultrasonic
image data from the VCR to the DVD drive, so as to
reproduce and also record ultrasonic images that have been
recorded in a VCR. In this case, the VCR can output the
image data itself to the DVD drive, but there is still the
possibility that the information on the examination condi-
tions that has been recorded in the VCR is not available due
to the difference in the formats.

[0026] As described above, the information on the exami-
nation conditions is not available indiscriminately between
different formats, which means that the viewers of the
recorded ultrasonic images cannot recognize the information
necessary for diagnosis and re-measurement of the subject.
Consequently, the reproducing device and the recording
device of the ultrasonic images cannot mutually use ultra-
sonic images that have been recorded in different formats.

[0027] This will lead to a problem not only between the
analog video recording standards and the digital video
recording standards, but also within the digital video record-
ing standards. For example, in some cases, the devices under
the digital video recording standards are connected and the
ultrasonic image data is outputted from one device to the
other device. In this case, the data transfer will often be
performed using an analog method, even between devices
under the digital video recording standards. Since the infor-
mation on the examination conditions is recorded in the
recording area using the digital video recording standards,
the analog data transfer creates the possibility that the
information on the examination conditions itself will not be
transferred.

[0028] Additionally, in some cases, devices with different
data formats under digital video recording standards are
connected and the ultrasonic image data recorded in one data
format is outputted to a device with the other format. In this
case, even if the data transfer is performed using a digital
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method, the information on the examination conditions
cannot be identified due to the different data format when
reproducing the ultrasound images. Therefore, there is a
possibility that the ultrasound images cannot be mutually
used between the different formats.

[0029] Furthermore, in the devices under digital video
recording standards, different recording areas are used for
information displaying the video and other information. In
other words, information other than the information display-
ing the video cannot be added onto the information showing
the video data when recorded in the recording area for the
video data. In particular, the information on the examination
conditions is classified in the information other than infor-
mation displaying the video. Therefore, the information on
the examination conditions is to be recorded in, out of the
entire recording area, a data recording area other than the
data recording area for the ultrasonic images. As a result, the
information on the examination conditions and the video
data are each separated for recording. Thus, there is a
possibility that the recording of the information on the
examination conditions will not be performed in response to
the changes over time of the ultrasonic images.

[0030] As described above, the information on the exami-
nation conditions may not be used due to the difference in
the data formats. This difference may also prevent the
recording of the information on the examination conditions
in response to the changes over time of the ultrasonic
images. These problems make it difficult to seize the infor-
mation on the examination conditions that responds to the
changes over time of the ultrasonic images, in cases where
the viewers diagnose the subject by viewing the ultrasonic
images. Furthermore, the viewers cannot recognize the
necessary information, which will lead to the possibility of
causing interference for diagnoses.

[0031] An image-recording device according to Japanese
Unexamined Patent Application Publication H8-154244 is
capable of setting a data format for every image-inputting
unit when the operator records image data. Therefore, this
image-recording device is capable of automatically selecting
the most appropriate data format when outputting the image
data. However, the difficulty of mutually using the ultrasonic
images, which is a problem caused by the difference in the
data formats between different formats, as well as the
problems in the responsiveness of the information on the
examination conditions to the image data that changes over
time, have not been solved.

SUMMARY OF THE INVENTION

[0032] The present invention is directed to provide art that
allows for the use of information on the examination con-
ditions when recorded medical image data is reproduced and
recorded mutually between devices with different data for-
mats. Additionally, the present invention is also directed to
provide art that enables the information on the examination
conditions to be recorded in response to the changes over
time of the medical images.

[0033] The first embodiment of this invention is an ultra-
sonic imaging apparatus, which acquires the information on
the interior of a subject to be examined by radiating ultra-
sound to the subject and generates image data showing the
internal conditions of said subject based on the information
on the interior of said subject, comprising: a video-data-
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generating unit configured to generate video data to be
displayed on a display screen, based on said image data and
screen data to display an image display area different from
an area in which the image based on said image data is
displayed; and a superposition unit configured to superpose
information on the examination conditions on the image data
used for generating said video data, wherein said video data,
including the image data superposed with said information
on the examination conditions by said superposition means,
is outputted to a recording device.

[0034] Additionally, the second embodiment of the
present invention is an ultrasonic imaging apparatus, which
acquires the information on the interior of a subject to be
examined by radiating ultrasound to the subject and gener-
ates image data showing the internal conditions of said
subject to be examined based on the information on the
interior of said subject to be examined, comprising: a
video-data-generating unit configured to generate video data
to be displayed on a display screen based on said image data
and screen data to display an image display area different
from an area in which the image based on said image data
is displayed; and a superposition unit configured to supet-
pose information on the examination conditions onto data to
display characters, figures, marks and patterns that do not
change over time out of said screen data used for reproduc-
ing said video data; wherein said video data, including the
screen data superposed with said information on the exami-
nation conditions by said superposition means, is outputted
to a recording device.

[0035] According to the first embodiment and the second
embodiment of the present invention, the ultrasonic imaging
apparatus 1s configured to superpose the information on the
examination conditions obtained when collecting informa-
tion on the inner tissues of the subject onto the image data
showing the inner tissues of the subject or the data showing
characters/marks that do not change over time. Therefore,
the area for recording the information on the examination
conditions can be shared even between different data for-
mats.

[0036] As a result, in the case of recording ultrasonic
images in certain recordable media and reproducing it in a
data format different from the data format related to that
recordable media, the information on the examination con-
ditions can be extracted and recognized, and therefore the
recorded ultrasonic images can be used interchangeably
between different data formats (e.g. between analog video
recording standards and digital video recording standards).

[0037] Even in cases of recording the ultrasonic images by
using digital video recording standards, since the informa-
tion on the examination conditions is superposed on the
video data itself, the superposed information on the exami-
nation conditions can be recognized and the information on
the examination conditions that changes over time can be
recognized at the time of reproducing said ultrasound diag-
nostic images. Therefore, in the digital video recording
standards, the information on the examination conditions
can be recognized in response to the reproduction of the
ultrasonic imaging apparatus that changes over time. Addi-
tionally, it can be displayed in an indistinctive form at the
time of the observation of the image, thus resulting in no
possibility of interference in the observation of the relevant
images.
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[0038] It should be noted that the present invention can be
applied not only to an ultrasonic imaging apparatus but also
a medical imaging apparatus according to other modalities.

BRIEF DESCRIPTION OF THE DRAWINGS

[0039] FIG. 1 is a block diagram illustrating a schematic
configuration of an ultrasonic imaging apparatus according
to an embodiment of the present invention.

[0040] FIG. 2 is a schematic view illustrating a superpos-
ing area of supplemental information in an ultrasonic imag-
ing apparatus according to the first embodiment of the
present invention.

[0041] FIG.3A s a schematic view of a display screen 300
illustrating each frame or specified-interval frame of image
data.

[0042] FIG. 3B is a schematic partial enlarged view illus-
trating the conditions after an ultrasonic image display area
201 of adisplay screen 300 is divided to an image block 301.

[0043] FIG. 4A is a schematic view illustrating a part of
the conditions before an image block 301 of an image data
frame undergoes orthogonal transformation.

[0044] FIG. 4B is a schematic view illustrating the con-
ditions of the process of superposing the supplemental
information by performing an orthogonal transformation
(e.g. a discrete cosine transform) on an image block 301 of
image data, and decomposing to a spatial frequency in
superposition unit 70

[0045] FIG. 5 is a flow chart illustrating a series of
operations performed by an ultrasonic imaging apparatus 1
according to the first embodiment of the present invention.

[0046] FIG. 6 is a flow chart illustrating a series of
operations performed by an ultrasonic imaging apparatus 1
according to the first embodiment of the present invention.

[0047] FIG. 7 is a figure illustrating a superposing area of
supplemental information in an ultrasonic imaging appara-
tus 1 according to the second embodiment of the present
invention.

[0048] FIG. 8 is a block diagram illustrating a schematic
configuration of an ultrasonic imaging apparatus 1 according
to a modified example of the present invention.

[0049] FIG. 9 is a block diagram illustrating a schematic
configuration according to a modified example of the present
invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

First Embodiment

Configuration

[0050] The configuration of an ultrasonic imaging appa-
ratus 1 according to the first embodiment of the present
invention will be described with reference to FIG. 1. FIG. 1
is a block diagram illustrating a schematic configuration of
an ultrasonic imaging apparatus 1 according to an embodi-
ment of the present invention.

[0051] The ultrasonic imaging apparatus 1 according to
this embodiment is configured to comprise an image-acqui-
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sition unit 10, a supplemental-information-acquisition unit
20, a screen-data-processing unit 30, a video-data-generat-
ing unit 40, a record-control unit 50, a supplemental-infor-
mation-coding unit 60, a superposition unit 70, a display-
processing unit 80, a video-format-conversion unit 90a/905,
a decoding unit 100, and a supplemental-information-ex-
traction unit 110.

[0052] The ultrasonic imaging apparatus 1 features the
superposition unit 70. The superposition unit 70 superposes
the supplemental information onto the image data used for
displaying the ultrasonic images showing the inside of the
subject (201 shown in FIG. 2). Examples of this supple-
mental information include synchronization information
from an electrocardiogram, information on the operating
conditions for the ultrasonic imaging apparatus 1, and other
information on the operating conditions for an ultrasonic
probe 11. This superposition unit will be described later. The
configuration of each unit for the ultrasonic imaging appa-
ratus 1 will be described below.

[0053] The image-acquisition unit 10 is configured to
comprise an ultrasonic probe 11, a sending/receiving unit 12,
a signal-processing unit 13, an image-processing unit 14,
and an acquisition-control unit 15. The sending/receiving
unit 12 sends electric signals to the ultrasonic probe 11. The
ultrasonic probe 11 receives this electric signal and converts
it into an ultrasonic pulse. Operators transmit this converted
ultrasonic pulse to the subject by operating the ultrasonic
probe 11. This ultrasonic pulse reaches the body tissues of
the subject and is reflected as an echo.

[0054] The ultrasonic probe 11 receives the echo from the
body tissues of the subject and converts it into the electric
signal. The ultrasonic probe 11 sends this echo signal to the
sending/receiving unit 12. The sending/receiving unit 12
sends the received echo signal to the signal-processing unit
13. The signal-processing unit 13 performs signal process-
ing for the echo signal received from the sending/receiving
unit 12. The signal-processing unit 13 sends the relevant
processed data to the image-processing unit 14 after per-
forming the signal processing. The image-processing unit 14
receives the data from the signal-processing unit 13 and
generates the image data showing the body tissues of the
subject. The acquisition-control unit 15 entirely controls
each unit in the image-acquisition unit 10.

[0055] The ultrasonic probe 11 is configured to be
equipped with an acoustic matching layer, ultrasonic trans-
ducers, a backing material formed on the back of the
ultrasonic transducer, electrodes formed on the front and
back of the ultrasonic transducers, and a connection lead
connecting the relevant electrodes and the sending/receiving
unit 12, which are not shown in the figure. A one-dimen-
sional array probe or a two-dimensional array probe is used
for the ultrasonic probe 11. The one-dimensional array probe
is configured so that the ultrasonic transducers are arranged
in one line in the direction of scanning. The two-dimensional
array probe is configured so that the ultrasonic transducers
are two-dimensionally arranged, and acquires three-dimen-
sional biological information by executing a volume scan.

[0056] The sending/receiving unit 12 comprises a sending
unit that supplies the electronic signal to the ultrasonic probe
11 to generate the ultrasound. In other words, the sending
unit is comprised of a rate-pulse generator, a sending-delay
circuit, and a pulsar. The rate-pulse generator generates a
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rate pulse that determines the rate cycle transmitted to the
inside of the subject and supplies it to the sending delay
circuit. This sending delay circuit provides a delay time used
to focus the ultrasonic pulse in the specified depth and a
delay time used for deflection to send the ultrasonic pulse in
the specified direction. Subsequently, the sending-delay cir-
cuit supplies this rate pulse to the pulsar.

[0057] This pulsar comprises drive circuits. The pulsar
also drives each ultrasonic transducer by applying drive
signals generated by each drive circuit to the ultrasonic
transducers in the ultrasonic probe 11. As a result, the
ultrasonic transducers transmit the ultrasonic pulse to the
subject.

[0058] Additionally, the sending/receiving unit 12 com-
prises a receiving unit that receives the signal from the
ultrasonic probe 11. This receiving unit is comprised of a
pre-amplifier, an analog/digital converter (ADC), a beam
former, and an adder. The pre-amplifier amplifies the minute
electric signal converted by the ultrasonic transducer. The
fundamental and harmonic components of the relevant
amplified electric signal are converted into the digital signal
by the analog/digital converter and subsequently sent to the
beam former.

[0059] The beam former sequentially changes the delay
time used for focusing to focus the ultrasonic reflected wave
and the receiving directionality of the ultrasonic reflected
wave. The beam former also provides the delay time used for
deflection to scan the subject to the received signal that has
been converted into the digital signal.

[0060] The adder performs a phasing addition (wherein
the received signal acquired from the specified direction is
added with the phase) of the output from the beam former.

[0061] The signal-processing unit 13 is configured to
comprise a B-mode (brightness mode)-processing unit and a
Doppler-processing unit, which are not shown in the figure.
The signal that has been outputted from the sending/receiv-
ing unit 12 is processed with the specified process either in
this B-mode-processing unit or in this Doppler-processing
unit. The B-mode-processing unit performs a band-pass
filter (BPF)-process to the echo signal that has been sent
from the send/receiving unit 12. Subsequently, the B-mode-
processing unit detects an envelope and performs a com-
pression process on the detected data using a logarithmic
conversion.

[0062] The Doppler-processing unit generates information
on blood flows by means of a pulse Doppler method or a
continuous-wave Doppler method. The pulse Doppler
method is used for the measurement of the velocity of tissues
and blood flows located in the specified site. The continu-
ous-wave Doppler method is used for the measurement of
high-speed blood flows.

[0063] The Doppler processing unit performs phase detec-
tion on the receiving signal within a sample volume that has
the specified size for the signal sent from the sending/
receiving unit 12. The Doppler-processing unit extracts a
Doppler-shift-frequency component by performing this
phase detection. Furthermore, the Doppler-processing unit
performs a fast Fourier transform (FFT) to the Doppler-
shift-frequency component that has been extracted, and
generates a Doppler frequency distribution that shows the
blood-flow velocity within the sample volume of the same
size.
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[0064] Additionally, the Doppler-processing unit performs
phase detection on the receiving signal on a sample line for
blood-flow observation for the signals sent from the sending/
receiving unit 12. The Doppler-processing unit extracts a
Doppler-shift-frequency component by performing this
phase detection, and generates the Doppler-frequency-com-
ponent that shows the blood-flow velocity on the sample line
by further performing an FFT process.

[0065] The image-processing unit 14 performs image pro-
cessing for the signal sent from the signal-processing unit
13. For example, once the signal is sent as a signal column
for scanning from the signal-processing unit 13, the image-
processing unit 14 converts it into an image-signal column
that is equivalent to the specified video format via DSC
(digital scan converter).

[0066] Additionally, once the volume data is acquired by
performing a volume scan for this image-signal column, the
image-processing unit 14 performs volume rendering for
said volume data. Subsequently, the image-processing unit
14 will generate three-dimensional image data by perform-
ing the volume rendering for the volume data.

[0067] Furthermore, in addition to generating the three-
dimensional image data, the image-processing unit 14 gen-
erates arbitrary tomographic image data (MPR image data)
by performing an MPR process (Multi Planar Reconstruc-
tion).

[0068] The acquisition-control unit 15 performs control to
cause each unit in the image-acquisition unit 10 to perform
a process as described above. In particular, the acquisition-
control unit 15 receives an instruction from the display-
processing unit 80 and relays the conditions for image
acquisition to each unit in the image-acquisition unit 10.
These include, for example, controls for the strength of the
pulse sent by the sending/receiving unit 12, a frequency, a
frame rate, the operating conditions for the ultrasonic probe,
a delay control, and a gain at the time of receiving the
reflected wave from the subject. The acquisition-control unit
15 also collects information on body tissues using an elec-
trocardiograph 2 in synchronization with the heartbeats of
the subject. In the case of synchronizing the electrocardio-
gram of the electrocardiograph 2, for example, the acquisi-
tion-control unit 15 receives a trigger signal from the
electrocardiograph 2 when the electrocardiograph 2 acquires
an electrocardiographic wave pattern and detects an R-wave.
Subsequently, the acquisition-control unit 15 collects images
obtained when the specified time has passed at a rate of one
frame per heartbeat through a plurality of heartbeats.

[0069] As described above, the acquisition-control unit 15
controls each unit under the given conditions. At least one
part of such conditions corresponds to the information on the
examination conditions included in the supplemental infor-
mation. Then, this information on the examination condi-
tions is collected by the acquisition-control unit 15. The
acquisition-control unit 15 sends the collected information
on the examination conditions to the supplemental-informa-
tion-acquisition unit 20. Furthermore, the acquisition-con-
trol unit 15 sends this collected information on the exami-
nation conditions to the video-data-generating unit 40.

[0070] The supplemental-information-acquisition unit 20
acquires the abovementioned information on the examina-
tion conditions and other supplemental information. This
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information on the examination conditions includes at least
one of the following pieces of information. Examples of the
information on the examination conditions include the con-
ditions for reproducing images based on the image data, or
information used as a reference for diagnosis using the
ultrasonic images (e.g. a display magnification, a sweep
speed, or the like, shown in a display unit 82 at the time of
acquiring the images). Additionally, the information input-
ted by an operation unit 81 may also be included in the
information on the examination conditions. Examples of
other supplemental information include personal informa-
tion such as information on patients, which should be
protected.

[0071] Additionally, the supplemental-information-acqui-
sition unit 20 links the supplemental information, including
the information on the examination conditions, to a frame of
the image data (unit for an image shown on a display screen)
that existed at the same time as the time of acquiring the
relevant information on the examination conditions. This is
performed so that the superposition unit 70 described below
can superpose the supplemental information in response to
the changes over time of the ultrasonic images. The instruc-
tions for linking this information on the examination con-
ditions with each frame are given to the supplemental-
information-acquisition unit 20 from the record-control unit
50 after the record-control unit 50 described below receives
the instructions for recording the video data of the ultrasonic
images.

[0072] For example, one method for such linkage adds the
time information of when the image-acquisition unit 10
collected the body-tissues information, to the frame of
image data generated by the relevant body-tissues informa-
tion. Additionally, the time information obtained when the
acquisition-control unit 15 collects the information on the
examination conditions is added to the information on the
examination conditions. Furthermore, the supplemental-in-
formation-acquisition unit 20, based on both time informa-
tion, identifies the information on the examination condi-
tions that has been collected at the same time as the
acquiring of the body-tissues information constituting each
frame of the image data. Then, the supplemental-informa-
tion-acquisition unit 20 links to each frame the information
on the examination conditions identified in this way. The
added time information is acquired by a timing means or the
like provided in the ultrasonic imaging apparatus 1 and not
shown in the figure. Alternatively, the information used for
the linkage may be the information of the elapsed time
starting from the time the image-acquisition unit 10 starts
collecting the information on the body tissues.

[0073] Examples of the information items that can be
linked with each frame of the image data as described above
include synchronization information from an electrocardio-
gram, or data such as a display magnification and a sweep
speed. Once the information on the examination conditions,
including these items, is organized and linked with the
corresponding relevant frame, the supplemental-informa-
tion-acquisition unit 20 sends this information on the exami-
nation conditions to the supplemental-information-coding
unit 60. Subsequently, once the record-control unit 50
described below receives the instruction for recording the
video data related to the ultrasonic images, the superposition
unit 70 superposes onto the image data the information on
the examination conditions. A unit of superposing the infor-
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mation on the examination conditions and the image data
will be described below. Next, FIG. 2 is a schematic view
illustrating a superposing area of supplemental information
in an ultrasonic imaging apparatus 1 according to the present
embodiment.

[0074] As shown in FIG. 2, the screen-data-processing
unit 30 stores a format and screen data, which are used for
displaying the image display area other than ultrasonic
image display area 201 within the display screen 200. This
display screen 200 is comprised of video data. This video
data is configured to include the relevant screen data, as well
as data used for displaying the ultrasonic image display area
201 (i.e. image data showing the internal tissues of the
subject that has been received by the image-processing unit
14).

[0075] Examples of data included in this screen data
include data representing characters such as a logos, figures,
or marks shown in area 203a, that do not change over time
(corresponding to an example of “characters, figures, and
marks, that do not change over time” in the present inven-
tion). The examples of data also include the data represent-
ing characters, figures, and graphs shown in a changeable
area 2035/203¢, which does change over time, and back-
ground information shown in the image display area 202.

[0076] Additionally, the screen-data-processing unit 30
performs data processing so that the synchronization infor-
mation from the electrocardiogram 2 shown in the lower
section of the display screen 200 in FIG. 2, as well as the
supplemental information related to the ultrasonic images
shown in the area 203a-203c¢, can be displayed at the time
of displaying the ultrasonic images. Examples of this
supplemental information include the patient ID, name, and
examination date of a subject. The screen data that is
processed and recorded in the screen-data-processing unit 30
is sent to the video-data-generating unit 40 upon the request
of the video-data-generating unit 40.

[0077] The video-data-generating unit 40 receives the
image data from the image-acquisition unit 10, and receives
the screen data from the screen-data-processing unit 30.
Subsequently, the video-data-generating unit 40 generates
the video data that is used for displaying as an image on the
display unit 82 by combining these acquired data. The
generated video data is sent to the display-processing unit 80
and the record-control unit 50.

[0078] If the instruction is given by a user for recording
the generated video data, the record-control unit 50 will
acquire the generated video data from the video-data-gen-
erating unit 40 according to the instruction. Additionally, the
record-control unit 50 sends the acquired video data to the
superposition unit 70. The relevant user-instruction is given,
for example, by the operation unit 81 provided in the
display-processing unit 80.

[0079] The supplemental-information-coding unit 60 is
configured to comprise an encrypting unit 61 and an error-
correcting code-addition unit 62. This supplemental-infor-
mation-coding unit 60 performs coding for the supplemental
information. In other words, once the supplemental-infor-
mation-coding unit 60 receives the supplemental informa-
tion from the supplemental-information-acquisition unit 20,
the encrypting unit 61 performs coding for the supplemental
information, including personal information, to be protected
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so as to be undecipherable to observers of the ultrasonic
images. Alternatively, the encrypting unit 61 performs invi-
sualization, or encryption. Examples of this encryption
include random number selection. The invisualization
means that it prevents the viewers of the ultrasonic images
from recognizing the personal information to be protected
when the recorded ultrasonic images are reproduced and
viewed.

[0080] The etror-correcting code-addition unit 62 pro-
vided in the supplemental-information-coding unit 60 adds
an error-correcting code, such as Reed Solomon (RS), to the
supplemental information. This is performed for enhancing
the resistance to image deterioration caused by zooming,
varied resolution, and noninvertible (lossy) compression in
a record-reproducing system. The supplemental-informa-
tion-coding unit 60 sends the relevant supplemental infor-
mation to the superposition unit 70 after necessary coding is
performed for the supplemental information.

[0081] The superposition unit 70 acquires the video data
from the record-control unit 50. The superposition unit 70
also acquires the supplemental information, including the
information on the examination conditions, from the supple-
mental-information-coding unit 60. Upon acquisition of the
video data and the supplemental information, the superpo-
sition unit 70 superposes data showing the specified area of
the video data and the supplemental information. In order to
perform a process of the superposition unit 70 featuring the
present embodiment, the superposition unit 70 performs, for
example, a discrete cosine transform (DCT) as an example
of an image-data-transforming method. The superposition
unit in the present embodiment will be described below with
reference to FIG. 3 and FIG. 4.

[0082] The superposition unit 70 performs the following
processes in order to superpose onto the image data the
supplemental information, including the information on the
examination conditions. First, the superposition unit 70
sequentially performs an orthogonal transform, such as
discrete cosine transformation on the video data (at least on
the image data) and decomposition on a spatial frequency.

[0083] This decomposition operation means that the video
data is decomposed from low-frequency components to
high-frequency components of the spatial frequency. As a
method of the orthogonal transform, a Walsh-Hadamard
transform (WHT), a discrete Fourier transform (DFT), a
discrete sine transform (DST), a Haar transform, a Slant
transform, or a Karhunen Loeve transform (KLT) may be
used.

[0084] As described above, the superposition unit 70
superposes the supplemental information that has been
coded by the supplemental-information-coding unit 60 onto
the image data that has been performed with the decompo-
sition to the spatial frequency by the orthogonal transfor-
mation. In the present embodiment, this orthogonal trans-
formation is a discrete cosine transformation, and this
coding uses, for example, random number selection.

[0085] As described above, the information on the exami-
nation conditions included in the supplemental information
has information that has been linked with every frame. The
frames are linked by the frame constituting the image data
that shows the ultrasonic images (unit for an image shown
on a display screen), or with every given number of frames
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(in the case of performing data compression by using the
correlation relationship between frames). The superposition
unit 70 superposes the frames related to the information on
the examination conditions based on the relevant informa-
tion.

[0086] Next, the superposition unit configured to super-
pose the screen data and the supplemental information will
be described with reference to FIG. 3A/B and FIG. 4A/B.
FIG. 3A is a schematic view of a display screen 300
illustrating a part of each frame of the image data. FIG. 3B
is a schematic partial enlarged view illustrating the condi-
tions after the ultrasonic image display area 201 of the
display screen 300 is divided to a screen block 301. FIG. 4A
is a schematic view illustrating a part of the conditions
before an image block 301 of an image data frame undergoes
orthogonal transformation. FIG. 4B is a schematic view
illustrating the conditions of the process of superposing the
supplemental information by performing an orthogonal
transformation (e.g. a discrete cosine transformation) on an
image block 301 of image data and decomposing to a spatial
frequency in the superposition unit 70.

[0087] The display screen 300 shown in FIG. 3A illus-
trates each frame or specified-interval frame of the image
data. In this display screen 300, the superposition unit 70
divides the ultrasonic image display area 201 into at least an
image block 301 with nxn pixels. Additionally, the super-
position unit 70, for example, performs a discrete cosine
transformation on the divided image block 301 shown as
(x, y) in FIG. 4A. In this way, the superposition unit 70
transforms the image block 301 into the image block 303
shown as F (u, v) in FIG. 4B.

[0088] FIG. 4B illustrates a DC component with a spatial
frequency of u=v=0. The higher the values of u and v, the
higher the frequency the component has. Generally, due to
this transformation, the image data focuses on the low-
frequency component of the spatial frequency. This trans-
formation is generally used, for example, for data compres-
sion. Consequently, the image block 301 is sequentially
decomposed from a low-frequency component to a high-
frequency component.

[0089] In this way, the superposition unit 70 transforms
the specified area in every frame of the image data, with the
result that the image block 301 is decomposed and large
pixel value is focused on the low-frequency component. If
the large pixel value is focused on the low-frequency com-
ponent, free space will be created in the high-frequency
component. The superposition unit 70 allocates the supple-
mental information into said free space data (i.e. the speci-
fied spatial frequency pixel 304 in the image block 303).

[0090] The method by which the superposition unit 70
allocates the supplemental information in the specified spa-
tial frequency pixel 304 is performed, for example, by
replacing the only value of the spatial frequency pixel 304
after the bit value 1 of the supplemental information is put
as a positive given value and 0 is put as a negative given
value.

[0091] At this stage, the location of the spatial frequency
pixel in which the superposition unit 70 allocates, and the
positive and negative given values, are determined accord-
ing to the resistance to image deterioration caused by
record-reproducing as well as the degree of encryption. At
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this stage, the location data obtained at the time when the
superposition unit 70 allocates the supplemental information
may be combined with the video data. Additionally, the
superposition unit 70 may compress the video data by
quantizing the image data that has undergone the discrete
cosine transformation. However, it is the free space in the
high-frequency component after the allocation of the supple-
mental information that is quantized.

[0092] In this way, the superposition unit 70 performs the
discrete cosine transformation on the image data, and super-
poses the supplemental information linked with each frame
or the given number of frames. Upon the completion of the
superposition, the superposition unit 70 performs an inverse
transformation on the video data superposed with the
supplemental information in order to match the format
method for recording in the recording device 3. This inverse
transformation is performed in a method in response to the
transformation method used for the superposition. In the
present embodiment, since the superposition unit 70 per-
forms the discrete cosine transformation on the image data,
the superposition unit 70 performs an inverse discrete cosine
transformation (IDCT) on the video data herein. It should be
noted that if other orthogonal transformations are performed
in the superposition unit 70, the inverse transformation of
said transformation method will be performed.

[0093] Additionally, the superposition unit 70 sends the
relevant video data to the video-format unit 90a after
performing the inverse discrete cosine transformation on the
video data in which the image data and supplemental
information have been superposed.

[0094] The video-format unit 90a formats the video data
that will be outputted to the recording device 3 in the form
corresponding to the recording device 3. The format method
of the video-format unit 90a is based on analog general
standards such as the NTSC method, DV method digital
VCR standards, and transmission system of uncompressed
serial DVI method interface, and the like.

[0095] The video-format unit 905 receives the video data
that has been outputted from the recording device 3, and
formats it in response to the display-processing unit 80.
Generally, the formatting method of the video-format unit
904 is a method that is to be an inverse transformation to the
video-format unit 90a. Once the video data is formatted, the
video-format unit 906 sends it to the decoding unit 100.

[0096] The decoding unit 100 receives the formatted video
data from the video-format unit 905, and transforms the
video data again in the method corresponding to the trans-
formation method conducted in the superposition unit 70. In
the present embodiment, the superposition unit 70 performs
a discrete cosine transformation on the video data herein,
since the superposition unit 70 performs the discrete cosine
transformation on the image data. It should be noted that if
other orthogonal transformations are performed in the super-
position unit 70, the decoding unit 100 will transform the
video data in the transformation method again.

[0097] In other words, in the case that the discrete cosine
transformation is performed on the video data for the
superposition unit 70 to superpose the supplemental infor-
mation, the decoding unit 100 divides the video data of each
frame constituting the ultrasonic images into image blocks
and performs a decomposition procedure sequentially by
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means of the discrete cosine transformation. This discrete
cosine transformation is performed in order to extract the
supplemental information superposed in the image data.

[0098] The supplemental-information-extraction unit 110
performs an extraction of the supplemental information from
the image block that the discrete cosine transformation has
been performed upon by the decoding unit 100. This extrac-
tion is performed by the supplemental-information-extrac-
tion unit 110, for example, based on the location information
obtained when the superposition unit 70 allocates the
supplemental information in the spatial frequency of each
image block. Once the supplemental-information-extraction
unit 110 extracts the supplemental information including the
information on the examination conditions, the supplemen-
tal-information-extraction unit 110 sends the video data to
the decoding unit 100. In the video data sent by this
supplemental-information-extraction unit 110, each frame or
frames of a specified interval are linked with the supple-
mental information including the information on the exami-
nation conditions.

[0099] The decoding unit 100 acquires the supplemental
information that is linked with this video data. Once the
decoding unit 100 acquires the extracted supplemental infor-
mation, the inverse discrete cosine transformation is per-
formed so that the video data that the discrete cosine
transform has been performed upon can be reproduced. At
this stage, the decoding unit 100 further performs an inverse
quantization of the image data in cases where the superpo-
sition unit 70 has performed a quantization of the image
data. The video data that has been decoded by performing
the inverse discrete cosine transformation is sent by the
decoding unit 100 to the display-processing unit 80 together
with the supplemental information.

[0100] The display-processing unit 80 is configured to
comprise a display unit 82 and an operation unit 81, and
receives the video data from the video-data-generating unit
40 or the decoding unit 100 to display the video data,
including the ultrasonic images. A display-control unit 83
completely controls the display unit 82, the operation unit
81, and each of the other units in the display-processing umt
80.

[0101] When the display-processing unit 80 receives the
video data from the video-data-generating unit 40, in some
cases, the display-control unit 82 will acquire the synchro-
nization information on the electrocardiogram from the
electrocardiograph 2 and display the image based on the
video data and the electrocardiographic synchronization
information. Meanwhile, when the display-processing unit
80 receives the video data from the decoding unit 100, this
video data includes the supplemental information including
the information on the examination conditions.

[0102] Accordingly, the display-control unit 82 displays
the image based on the supplemental information, image
data, and screen data in response to the display request made
by the user. The display-processing unit 80 displays, for
example, the electrocardiographic wave 204 or the like in
FIG. 2 obtained from the information on the examination
conditions included in the supplemental information.

[0103] At this stage, when the display-processing unit 80
receives the video data from the decoding unit 100, the
display-processing unit 80 may constantly display on the
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image the supplemental information including the informa-
tion on the examination conditions that has been encrypted
and included in the relevant video data.

[0104] Additionally, with the ultrasonic images displayed
on the display unit 82, using the operation unit 81, the users
(operators) can specify on the ultrasonic images the location
where the ultrasonic images should be acquired (probe mark
and body mark). At this time, the display-processing unit 80
identifies and displays the location of the ultrasonic images
that has been specified based on the information on the
examination conditions included in the supplemental infor-
mation.

Operation

[0105] Next, the operations of an ultrasonic imaging appa-
ratus 1 according to the first embodiment of the present
invention will be described with reference to FIG. 7. FIG. 5
and FIG. 6 are flow charts illustrating a series of operations
performed by the ultrasonic imaging apparatus 1.

Step 1

[0106] First, using an ultrasonic probe or the like, in order
to acquire image data using an ultrasonic imaging apparatus
1, a user (e.g. a physician) performs work for collecting the
information on body tissues for each frame constituting
image data. Once the user performs the relevant work, an
acquisition-control unit 15 controls each unit in an image-
acquisition unit 10 in accordance with the relevant work. In
other words, the acquisition-control unit 15 receives a
reflected wave from the inside of the subject by means of an
ultrasonic probe and converts the relevant reflected wave
into an electric signal. Then, according to control by the
acquisition control unit 15, a sending/receiving unit 12
receives the relevant converted signal, a signal-processing
unit 13 performs signal processing, and an image-processing
unit 14 performs a control for generating the image data.
Additionally, when the acquisition-control unit 15 synchro-
nizes with an electrocardiograph 2 at the time of acquiring
the image data, the acquisition-control unit 15 performs a
control for collecting the information on the body tissues
using the electrocardiograph in synchronization with the
heartbeats of the subject.

Step 2

[0107] Once the image data is generated by the image-
acquisition unit 10, the acquisition-control unit 15 performs
a control for sending the video data to a video-data-gener-
ating unit 40. Upon receipt of the image data, the video-
data-generating unit 40 requests screen data from a screen-
data-processing unit 30 and obtains the screen data. The
video-data-generating unit 40 combines the relevant image
data and the screen data to generate the video data.

Step 3

[0108] Once the video-data-generating unit 40 generates
the video data, the generated video data is sent to a display-
processing unit 80. The display-processing unit 80 controls
the display-control unit 82 to cause the display unit 82 to
display the ultrasonic images. Upon the request of the user,
the display unit 82 displays the display screen based on the
video data reflected by the information on the examination
conditions. At this stage, if the display-processing unit 80
acquires the synchronization information from the electro-
cardiograph 2, it will display the synchronization informa-
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tion on the electrocardiogram 2 synchronized with the
relevant video data that is being displayed on the display unit
82 in real time. If there is other information on the exami-
nation conditions acquired from the image-acquisition unit
10, the display-processing unit 80 will display other
received data by reflecting them on the video data.

Step 4

[0109] Once the video data is generated, a record-control
unit 50 provided in the ultrasonic imaging apparatus 1
displays it so that the user can judge whether the relevant
generated video data is recorded on the display unit 82 in the
display-processing unit 80. At this stage, by means of an
operation unit 81 (e.g. inputting unit), the user can select
whether the recording is to be performed or not, in order to
give an instruction for recording to the record-control umt
50. Additionally, the record-control unit 50 determines
whether the instruction for recording the video data has been
given by this user or not.

Step 5

[0110] When the record-control unit 50 determines that the
instruction for recording the video data has been given, the
record-control unit 50 sends the video data acquired from
the video-data-generating unit 40 in response to the instruc-
tion for recording to a superposition unit 70. Additionally, if
the record-control unit 50 determines that the instruction for
recording the video data has not been given, the video data
is not sent to the superposition unit 70.

Step 6

[0111] Once the video data is sent to the superposition unit
70, the record-control unit 50 controls a supplemental-
information-acquisition unit 20 so that the supplemental
information, including the information on the examination
conditions, is sent to a supplemental-information-coding
unit 60. Once the supplemental information is sent to the
supplemental-information-coding unit 60, the supplemental-
information-coding unit 60 encodes the supplemental infor-
mation in an encryption unit 61 and in an error-correcting
code-addition unit 62, and then sends it to the superposition
unit 70. Additionally, before the supplemental information is
sent from the supplemental-information-acquisition unit 20
to the supplemental-information-coding unit 60, the record-
control unit 50 causes the supplemental-information-coding
unit 20 to link the information on the examination conditions
with each frame constituting the image data based on time
information and the like.

Step 7

[0112] Once the video data and the supplemental infor-
mation are received, the superposition unit 70 links the
information on the examination conditions with each frame
of the image data based on the time information linked with
the information on the examination conditions included in
the supplemental information. That is, based on the time
information linked with each frame or specified-interval
frame of the image data in the relevant video data, the
corresponding information on the examination conditions is
linked with each of the relevant frame.

Step 8

[0113] For the video data received from the record-control
unit 50 as described above, the superposition unit 70 divides



US 2008/0051654 A1l

it into image blocks with specified numbers of pixels, and
performs a discrete cosine transformation on each image
block (e.g. image block 301 or the like).

Step 9

[0114] After performing the discrete cosine transformation
on the relevant image block 301, the superposition unit 70
determines a spatial frequency pixel that is suitable for
allocating the supplemental information. The determination
of the pixel location conducted by this superposition unit 70
is as described above. Once the pixel location has been
determined, the superposition unit 70 allocates to the rel-
evant determined spatial frequency pixel the supplemental
information, including the information on the examination
conditions, that has been linked with each frame or speci-
fied-interval frame of the image data in Step 8. Once the
supplemental information is superposed onto the image data,
the superposition unit 70 performs the inverse discrete
cosine transformation on the video data. The superposition
unit 70 sends the video data including the relevant image
data upon which the inverse discrete cosine transformation
has been performed to the video-format-conversion unit
90a.

Step 10

[0115] Once the video data is received from the superpo-
sition unit 70, the video-format-conversion unit 90a con-
verts it into the data format for the recording device 3. The
video-format-conversion unit 90a outputs this converted
video data to the recording device 3.

Step 11

[0116] When the user makes a request to reproduce the
video data that has been recorded, the recording device 3
outputs the video data. After receiving the video data that
has been outputted from the recording device 3, the video-
format-conversion unit 905 performs an inverse conversion
into a data format for the ultrasonic image acquisition device
1. Additionally, the video-data-format-conversion unit 905
sends the video data on which the inverse conversion has
been performed to a decoding unit 100.

Step 12

[0117] Once the converted video data is received from the
video-format-conversion unit 905, the decoding unit 100
divides it into blocks with the specified number of pixels and
performs a discrete cosine transformation as performed in
the superposition unit 70.

Step 13

[0118] The supplemental-information-extraction unit 110
extracts the supplemental information from the image block
of the image data on which the discrete cosine transforma-
tion has been performed by the decoding unit 100.

Step 14

[0119] The decoding unit 100 links the supplemental
information extracted by the supplemental-information-ex-
traction unit 100 with the image data. The decoding unit 100
performs the inverse discrete cosine transformation on the
video data after linking the supplemental information with
the image data. The decoding unit 100 sends the video data
to the display-processing unit 80 after performing the
inverse discrete cosine transformation on the video data.
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Step 15

[0120] Once the display-processing unit 80 receives the
video data from the decoding unit 100, the display-control
unit 82 causes the display unit 82 to display the video data,
including the image data related to the ultrasonic image data,
based on the relevant video data. If the video data is linked
with the supplemental information (e.g. the synchronization
information on the electrocardiogram), the display-control
unit 83 will cause the display-control unit 82 to display the
supplemental information, such as the information on the
examination conditions, that has been linked with each
frame of the image data.

Actions/Effects

[0121] Actions and effects of the ultrasonic imaging appa-
ratus 1 according to the above present embodiment will be
described.

[0122] The ultrasonic imaging apparatus 1 according to
the present embodiment is configured to superpose on the
image data the supplemental information including the
information on the examination conditions and then output
it to the recording device 3 when recording the video data in
the recording device. This supplemental information is nec-
essary to perform a re-measurement that requires reproduc-
ing the recorded video data. In addition, when reproducing
the video data that the has been recorded in the ultrasonic
imaging apparatus 1, it is configured to comprise a trans-
formation unit and an inverse transformation unit, which
correspond to the same transformation method as performed
at the time of recording the video data. Further, the ultra-
sonic imaging apparatus 1 is configured to comprise a
supplemental-information-extraction unit that extracts the
supplemental information from the transformed video data.

[0123] Accordingly, since the superposition unit 70
records the supplemental information by superposing it onto
the image data itself, when the video data recorded in the
ultrasonic imaging apparatus 1 is reproduced to be dis-
played, the information on the examination conditions that
changes over time can be linked with the ultrasonic images.
In addition, since the superposition unit 70 records the
supplemental information by superposing it onto the image
data itself, the addition, transmission, and recording of the
supplemental information can be performed without depen-
dence on any specific data format.

[0124] 1In other words, when the video data recorded in a
specified data format is reproduced in the device that has
another data format, since the supplemental information is
superposed onto the image data to be reproduced itself, the
information on the examination conditions that is necessary
to reproduce and re-measure the video data can be read, even
between different data formats.

[0125] Consequently, even in cases where the video data
is recorded in the recordable media in the ultrasound imag-
ing apparatus 1, the user can mutually use the video data
even if the format is different between the devices for the
recording and the devices for the reproducing.

[0126] Furthermore, since the ultrasonic imaging appara-
tus 1 is configured so that the supplemental information is
superposed onto the image data by the superposition unit 70,
the supplemental information is displayed on ultrasonic
diagnostic images that change over time, and displayed in
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the indistinctive form at the time of the observation of the
image, so there is few possibility of interference in the
observation of the ultrasonic diagnostic.

[0127] Additionally, the ultrasonic imaging apparatus 1
according to the present embodiment comprises an encrypt-
ing unit 61 provided in the supplemental-information-cod-
ing unit 60, and the encrypting unit 61 performs an encryp-
tion or an obfuscation process so that the viewers of the
ultrasonic images cannot easily recognize the personal infor-
mation included in the supplemental information. Accord-
ingly, the user manages the confidentiality of the personal
information of the subject that should be protected, and
therefore the personal information can be properly pro-
tected. For example, the encrypted personal information
(e.g. “aaa” for a patient name) can be decoded only by the
specified person (e.g. physician), who can protect the con-
fidentiality of the personal information of the subject.

[0128] Furthermore, the ultrasonic imaging apparatus 1
according to the present embodiment comprises the error-
correcting code-addition unit 62 provided in the supplemen-
tal-information-coding unit 60. This error-correcting code-
addition unit 62 uses the coding methods in which correcting
codes such as the Reed Solomon error-correcting code are
added, which can lead to enhanced resistance to data dete-
rioration.

Second Embodiment
Configuration

[0129] The configuration of an ultrasonic imaging appa-
ratus according to the second embodiment of the present
invention will be described. It should be noted that the codes
for each unit described below is based on FIG. 1.

[0130] Inanultrasonic imaging apparatus according to the
second embodiment, operations in the supplemental-infor-
mation-coding unit 60, the superposition unit 70, the decod-
ing unit 100, and the supplemental-information-extraction
unit 110, are different from the operations in the ultrasonic
imaging apparatus 1 according to the first embodiment
described above. However, the other parts in the ultrasonic
imaging apparatus according to the second embodiment are
the same as the ultrasonic imaging apparatus 1 according to
the first embodiment. Only the different operations in each
unit for the ultrasonic imaging apparatus according to the
second embodiment will be described below.

[0131] The supplemental-information-coding unit 60
according to the second embodiment is configured to com-
prise an error-correcting code-addition unit. The error-cor-
recting code-addition unit encrypts the supplemental infor-
mation. This error-correcting code-addition unit also
performs an encryption by receiving the supplemental infor-
mation sent from the supplemental-information-acquisition
unit 20, just like the supplemental-information-coding unit
60 in the first embodiment. Once the supplemental infor-
mation is encrypted, the supplemental-information-coding
unit 60 sends this supplemental information to the superpo-
sition unit 70. In this coding method, coding using a QR
code such as a two-dimensional bar code is performed. It
should be noted that the supplemental information used
herein is the same data as the supplemental information
described above.

[0132] The superposition unit 70 according to the second
embodiment superposes the video data with the supplemen-
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tal information after acquiring the video data from the
record-control unit 50 and acquiring the supplemental infor-
mation from the supplemental-information-coding unit 60.
The superposition unit 70 according to the present embodi-
ment is different from the superposition unit 70 according to
the first embodiment in that the supplemental information
that has been coded is superposed by drawing it onto the
screen data. At this stage, the superposition unit 70 adds the
location information related to the superposition area (supet-
position location) of the supplemental information to the
video data (or screen data) so that the reproducing device for
the video data can extract the superposed supplemental
information later.

[0133] The superposition unit 70 according to the second
embodiment first draws and superposes the supplemental
information onto the screen data in the video data, in order
to superpose the supplemental information onto the screen
data. In this embodiment, different from the first embodi-
ment, when displaying the video data recorded in the repro-
ducing device, the superposed supplemental information
may be perceived as a character or a pattern as long as the
superposed supplemental information does not interfere
with the diagnosis. For example, the superposition unit 70
according to the second embodiment may superpose a logo
and a mark onto the display area 401 for displaying char-
acters and marks that do not change over time, as shown in
FIG. 7.

[0134] The superposition unit 70 superposes the supple-
mental information onto the logo and mark, and therefore
the user can perceive this logo and mark itself when repro-
ducing the video data in the reproducing device. However,
the user can perceive the logo and mark but will not
recognize the personal information as long as the superpo-
sition area for this supplemental information is not decoded.
In this way, the superposition unit 70 according to the
second embodiment properly manages personal informa-
tion.

[0135] Receiving the formatted video data from the video-
format-conversion unit 905, the decoding unit 100 according
to the second embodiment cause the supplemental-informa-
tion-extraction unit 110 to extract the data related to the area
where the supplemental information in the screen data is
superposed onto by drawing. The supplemental-informa-
tion-extraction unit 110 sends the extracted data to the
decoding unit 100. The decoding unit 100 decodes the coded
supplemental information received from the supplemental-
information-extraction unit 110. At this stage, the supple-
mental information is extracted by the decoding unit 100 on
the basis of the location information related to the superpo-
sition area that has been added to the video data or the screen
data.

[0136] Decoding the supplemental information, the
decoding unit 100 links with the image data the information
on the examination conditions that has been linked with each
frame or specified-interval frame of the image data. Linking
the information on the examination conditions with the
image data, the decoding unit 100 sends the video data
related to the image data to the display-processing unit 80.

Operation

[0137] One example of operations for the ultrasonic imag-
ing apparatus 1 according to the second embodiment as
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described above will be described. Since the operational
order up to the superposition process of the superposition
unit 70 (i.e. the operational order up to the process where the
record-control unit 50 sends the video data to the superpo-
sition unit 70 and the supplemental-information-coding unit
60 sends the supplemental information to the superposition
unit 70) is the same as the processes of the ultrasonic
imaging apparatus 1 according to the first embodiment, a
description thereof is omitted herein.

[0138] Receiving the video data and the supplemental
information, the superposition unit 70 draws and superposes
the supplemental information onto the data showing the area
for displaying characters and marks (e.g. the area for dis-
playing characters and marks shown in FIG. 7) among the
screen data. The information on the superposition area of the
supplemental information is added to the screen data in
order to extract the superposed supplemental information
later.

[0139] Since the process of outputting the data to the
recording device 3 by converting the video data in the
video-format-conversion unit 90a, as well as the process of
sending the data to the recording device 3 by converting the
video data in the video format 905 according to the second
embodiment, are the same as the process in the video format
904a/905, a description thereof is omitted herein.

[0140] Receiving the video data from the video-format
unit 904, the decoding unit 100 identifies the screen data
from the video data. Then, the decoding unit 100 sends the
identified screen to the supplemental-information-extraction
unit 110.

[0141] After receiving the screen data from the decoding
unit 100, the supplemental-information-extraction unit 110
extracts the relevant superposition area based on the infor-
mation on the superposition area of the supplemental infor-
mation that has been added in advance. The supplemental-
information-extraction unit 110 sends the extracted data to
the decoding unit 100. The decoding unit 100 decodes the
data showing the extracted superposition area among the
screen data. Additionally, the decoding unit 100 links the
supplemental information with the image data. Furthermore,
the decoding unit 100 sends the video data including the
image data to the display-processing unit 80.

[0142] Once the supplemental information is extracted,
the supplemental information is linked with the image data
based on the information that has been linked with each
frame or specified-interval frame, and then the video data is
sent to the display-processing unit 80.

[0143] Once the display-processing unit 80 receives the
video data from the decoding unit 100, the display-control
unit 83 causes the display unit 82 to display ultrasonic
images related to the video data and the video including
other information, based on the relevant data. If the supple-
mental information, such as the information on the exami-
nation conditions (e.g. synchronization information on an
electrocardiogram), has been linked with the video data, the
display-control unit 82 causes the display unit 82 to display
the supplemental information, such as the information on the
examination conditions, linked with each frame of the image
data as the relevant other information.
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Actions/Effects

[0144] The actions and effects of the ultrasonic imaging
apparatus 1 according to the present embodiment described
above will be described.

[0145] The ultrasonic imaging apparatus 1 according to
the present embodiment is configured, when recording the
video data in the recording device, to superpose onto the
image data the supplemental information including the
information on the examination conditions and then output
to the recording device 3. This supplemental information is
necessary to perform a re-measurement with reproducing the
recorded video data. Additionally, when reproducing the
video data that has been recorded in the ultrasonic imaging
apparatus 1, a transformation unit and an inverse transfor-
mation unit are provided, which correspond to the same
transformation methods as performed at the time of record-
ing the video data. Furthermore, the ultrasonic imaging
apparatus 1 is configured to comprise a supplemental-
information-extraction unit that extracts the supplemental
information from the transformed video data.

[0146] As described above, the superposition unit 70
records the supplemental information by superposing it onto
the image data itself. Therefore, when the video data
recorded in the ultrasonic imaging apparatus 1 is reproduced
to display, the information on the examination conditions
that changes over time can be linked with the ultrasonic
images. In addition, since the superposition unit 70 records
the supplemental information by superposing it onto the
image data itself, the addition, transmission, and recording
of the supplemental information can be performed without
dependence on any specific data format. Therefore, the
recorded video data is mutually used even between different
data formats.

[0147] Additionally, the ultrasonic imaging apparatus 1
according to the present embodiment is configured to draw
and superpose the supplemental information onto the data
showing the area for displaying characters and marks among
the screen data. Therefore, even if the superposition unit 70
superposes the supplemental information, there will be no
influence on the image data showing the image of internal
tissues of the subject to be examined among the video data.
Additionally, since the superposition unit 70 draws the
supplemental information within the area for displaying
characters and marks, it is not necessary for the supplemen-
tal information to be encrypted. Furthermore, even though
the supplemental information is displayed at the time of the
observation conducted by the user, it can be displayed in an
indistinctive form, which results in few possibility of inter-
ference in the observation of the relevant image.

[0148] Furthermore, the supplemental-information-coding
unit 60 provided in the ultrasonic imaging apparatus 1
according to the present embodiment comprises an error-
correcting code-addition unit performed by a two-dimen-
sional bar code such as a QR code, which can lead to
enhanced resistance to data deterioration.

MODIFIED EXAMPLE
[0149] Next, modified examples of the abovementioned
embodiment will be described.
Modified Example 1

[0150] The ultrasonic imaging apparatus according to the
first embodiment 1s configured to send the video data to the



US 2008/0051654 A1l

superposition unit 70 through the video-data-generating unit
40. The present invention is not limited to this embodiment.
For example, the ultrasonic imaging apparatus may be
configured as shown in FIG. 8.

[0151] Inother words, the ultrasonic imaging apparatus of
this modified example 1 as shown in FIG. 8 may be
configured so that the screen-data-processing unit 30 and the
video-data-processing unit 40 are included in the display-
processing unit 80. In addition, the superposition unit 70
may be configured to acquire the image data directly from
the image-acquisition unit 10. In this case, all the data that
is outputted from the ultrasonic imaging apparatus 1 to the
recording device 3 is to be image data superposed with the
supplemental information. Additionally, in this case, the
display-processing unit 80 also performs a process of gen-
erating the video data by combining the image data and the
screen data when acquiring the image data and displaying
the ultrasonic images. Even in this configuration, the same
effects as the ultrasonic imaging apparatus 1 according to the
abovementioned first embodiment can be achieved.

Modified Example 2

[0152] The ultrasonic imaging apparatus according to the
first embodiment is configured to perform an orthogonal
transformation such as a discrete cosine transformation on
the video data to superpose the supplemental information,
and also to further perform an inverse discrete cosine
transformation on the relevant video data for outputting to
the recording device 3. However, the present invention is not
limited to this embodiment. For example, in the modified
example 2, the data is compressed to record using a discrete
cosine transformation such as the MPEG (Moving Picture
Experts Group) method, which is a method for recording
video data. In this configuration, it is not necessary to
perform the inverse discrete cosine transformation when
outputting the video data from the ultrasonic imaging appa-
ratus 1 to the recording device 3. In addition, after the video
data is received from the recording device 3 to the ultrasonic
imaging apparatus 1, it is not necessary to perform the
discrete cosine transformation again. For this reason, a
plurality of transformation work and inverse transformation
work performed in the ultrasonic imaging apparatus 1 can be
omitted, and the configuration in the ultrasonic imaging
apparatus 1 can be simplified. Even in this configuration, the
same effects as the ultrasonic imaging apparatus 1 according
to the above-mentioned first embodiment can be achieved.

Modified Example 3

[0153] In the ultrasonic imaging apparatus 1 according to
the second embodiment, after the video data is generated by
the video-data-generating unit 40, the video-data-generating
unit 40 sends the video data to the superposition unit 70. The
superposition unit 70 superposes the supplemental informa-
tion onto the screen data out of the video data received from
the video-data-generating unit 40. The present invention is
not limited to this embodiment. For example, in the modified
example 3 of the present invention, the superposition unit 70
acquires the screen data from the screen-data-processing
unit 30. Then, after superposing the screen data and the
supplemental information from the superposition unit 70,
these data are sent to the video-data-generating unit 40. The
video-data-generating unit 40 may be configured to generate
the video data after receiving the screen data superposed
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with the supplemental information. Even in this configura-
tion, the same effects as the ultrasonic imaging apparatus 1
according to the above-mentioned second embodiment can
be achieved.

Modified Example 4

[0154] In the ultrasonic imaging apparatus 1 according to
the second embodiment, the supplemental information that
has been coded in the supplemental-information-coding unit
60 is drawn and superposed in the superposition unit 70 onto
the data showing the area for displaying characters and
marks among the screen data. The present invention is not
limited to this embodiment. For example, in the modified
example 4 of the present invention, the supplemental infor-
mation is randomized in the supplemental-information-cod-
ing unit 60. The superposition unit 70 superposes this
randomized supplemental information onto the screen data.
The ultrasonic imaging apparatus 1 may encrypt the supple-
mental information in this way. The superposition unit 70
superposes this encrypted supplemental information onto
the screen data, which leads to invisuvalization for the
supplemental information, even when displaying the ultra-
sonic imaging that has this screen data reproduced and
recorded in the reproducing device. In that case, the supple-
mental information may be added with an error-correcting
code. Even in this configuration, the same effects as the
ultrasonic imaging apparatus 1 according to the abovemen-
tioned second embodiment can be achieved.

Modified Example 5

[0155] The operations of the ultrasonic imaging apparatus
1 according to the first embodiment and the second embodi-
ment include the processes of superposing the supplemental
information onto the video data generated in the ultrasonic
imaging apparatus, converting the relevant video data into a
video format, and outputting it to the recording device 3.
Secondly, the ultrasonic imaging apparatus 1 includes the
processes of receiving the video data recorded in the record-
able media from the recording device 3, decoding the image
data or the screen data, extracting the supplemental infor-
mation, and reproducing the video data linked with the
supplemental information. The present invention is not
limited to these embodiments. For example, the video data
recorded by the ultrasonic imaging apparatus 1 can be
configured to be reproduced in other devices as shown in
FIG. 9. In other words, in the modified example 3 of the
present invention as shown in FIG. 9, an image-display
device 5 comprising a unit for decoding the image data that
has been coded after receiving the video data or the screen
data from the recording device 3, a unit for extracting the
supplemental information, and a unit for reproducing the
video data while linking the supplemental information with
the video data, may be configured to reproduce the video
data.

[0156] Tt should be noted that the ultrasonic imaging
apparatus is explained in the above description, the present
invention is also applicable to other modalities such as an
X-ray CT apparatus or an MRI apparatus.

What is claimed is:
1. An ultrasonic imaging apparatus, comprising:

an acquisition unit configured to radiate ultrasound to a
subject to be examined, and to acquire image data that
shows the internal condition of said subject to be
examined,;
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a video-data-generating unit configured to generate video
data to be displayed on a display screen, based on said
image data and screen data to display an image display
area different from an area in which the image based on
said image data is displayed; and

a superposition unit configured to superpose information
on the examination conditions onto said image data;

wherein said video data including the image data super-
posed with said information on the examination con-
ditions is outputted to a recording device.

2. An ultrasonic imaging apparatus, comprising:

an acquisition unit configured to radiate ultrasound to a
subject to be examined, and to acquire image data that
shows the internal condition of said subject to be
examined,;

a video-data-generating unit configured to generate video
data to be displayed on a display screen, based on said
image data and screen data to display an image display
area different from an area in which the image based on
said image data is displayed; and

a superposition unit configured to superpose information
on the examination conditions onto data to display
characters, figures, marks or patterns that do not change
over time out of said screen data;

wherein said video data, including the screen data super-
posed with said information on the examination con-
ditions, is outputted to a recording device.
3. The ultrasonic imaging apparatus according to claim 1,
comprising:

an extraction unit configured to receive video data supet-
posed with said information on the examination con-
ditions from said recording device, and to extract said
information on the examination conditions from said
image data in said video data.
4. The ultrasonic imaging apparatus according to claim 2,
comprising:

an extraction unit configured to receive video data super-
posed with said information on the examination con-
ditions from said recording device, and to extract said
information on the examination conditions from said
screen data in said video data.
5. The ultrasonic imaging apparatus according to claim 3,
further comprising:

a coding unit configured to code said information on the
examination conditions superposed with said video
data so as to be undecipherable to observers of said
video data.

6. The ultrasonic imaging apparatus according to claim 4,

further comprising:

a coding unit configured to code said information on the
examination conditions superposed with said video
data so as to be indecipherable to observers of said
video data.

7. The ultrasonic imaging apparatus according to claim 5,

wherein said coding unit encrypts said information on the
examination conditions for invisualization, and

said superposition unit superposes said information on the
examination conditions encrypted by said coding unit.
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8. The ultrasonic imaging apparatus according to claim 6,

wherein said coding unit encrypts said information on the
examination conditions for invisualization, and

said superposition unit superposes said information on the
examination conditions encrypted by said coding unit.
9. The ultrasonic imaging apparatus according to claim 5,

wherein said coding unit receives said video data and said
information on the examination conditions, and trans-
forms said image data in said video data into spatial
frequency area data, and

said superposition unit superposes by allocating said
information on the examination conditions in free area
of said transformed spatial frequency area data.
10. The ultrasonic imaging apparatus according to claim
6,

wherein said coding unit receives said video data and said
information on the examination conditions, and trans-
forms data to display characters, figures, marks, or
patterns that do not change over time out of said screen
data in said video data into spatial frequency area data,
and

said superposition unit superposes by allocating said
information on the examination conditions in free area
of said transformed spatial frequency area data.
11. The ultrasonic imaging apparatus according to claim
7,

wherein said extraction unit receives from said recording
device video data that is configured to have said screen
data and said image data superposed with said infor-
mation on the examination conditions, extracts said
encrypted information on the examination conditions
from said image data in said video data, and decodes
said extracted information on the examination condi-
tions.

12. The ultrasonic imaging apparatus according to claim

8,

wherein said extraction unit receives from said recording
device video data that is configured to have said screen
data and said image data superposed with said infor-
mation on the examination conditions, extracts said
encrypted information on the examination conditions
from said image data in said video data, and decodes
said extracted information on the examination condi-
tions.
13. The ultrasonic imaging apparatus according to claim
1, wherein said information on the examination conditions
includes at least one of either the operating conditions on
said acquisition unit at the time of acquiring said image data,
or biological information on a subject to be examined
showing the conditions of tissues of the subject to be
examined that is different from said image data, and further
comprising an addition unit configured to add error-correct-
ing codes to said information on the examination conditions
and said video data.
14. The ultrasonic imaging apparatus according to claim
27

wherein said information on the examination conditions
includes at least one of either the operating conditions
on said acquisition unit at the time of acquiring said
image data, or biological information on a subject to be



US 2008/0051654 A1l

examined showing the conditions of tissues of the

subject to be examined that is different from said image

data, and further comprising an addition unit config-

ured to add error-correcting codes to said information

on the examination conditions and said video data.
15. A viewer, comprising:

an extraction unit configured to receive video data via a
recordable media in which video data including: image
data showing the internal conditions of a subject to be
examined and are superposed with information on the
examination conditions; and screen data to display an
image display area different from an area in which the
image based on said image data is displayed, are
recorded, and extracting the information on the exami-
nation conditions from said image data; and

a display unit configured to display video data that
includes said image data and reflects said information
on the examination conditions.

16. A viewer, comprising:

an extraction unit configured to receive screen data via a
recordable media in which video data including image
data showing the internal conditions of a subject to be
examined, screen data including coding data to display
characters, figures, marks, and patterns that do not
change over time for displaying an image display area
different from an area in which that image based on said
image data is displayed, and the information on the
examination conditions superposed with said coding
data; and

extracting the information on the examination conditions
from coding data in said screen data; and

a display unit configured to display video data that
includes said image data and reflects said information
on the examination conditions.

17. A method for acquiring ultrasonic images, causing an

ultrasonic imaging apparatus to perform steps of:

acquiring information on a subject to be examined by
radiating ultrasound to the subject to be examined, and
acquiring image data showing the internal conditions of
said subject to be examined based on the information of
said subject to be examined,

generating video data that includes said image data and
screen data to display an image display area different
from an area in which the image based on said image
data is displayed;

superposing onto said image data the information on the
examination conditions that includes at least one of
either the operating conditions at the time of acquiring
said image data, or biological information on the sub-
ject to be examined showing the conditions of tissues of
the subject to be examined that is different from said
image data; and

outputting said video data, including said image data
superposed with said information on the examination
conditions, to a recording device.

18. A method for acquiring ultrasonic images, causing an

ultrasonic imaging apparatus to perform steps of:

acquiring information on a subject to be examined by
radiating ultrasound to the subject to be examined, and

15
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acquiring image data showing the internal conditions of
said subject to be examined based on the information of
said subject to be examined;

generating video data that includes said image data and
screen data to display an image display area different
from an area in which the image based on said image
data is displayed,

superposing the information on the examination condi-
tions that includes at least one of either the operating
conditions of said ultrasonic imaging apparatus at the
time of acquiring said image data, or biological infor-
mation on a subject to be examined showing the
conditions of tissues of the subject to be examined that
is different from said image data, onto data to display
characters, figures, marks, or patterns that do not
change over time out of said screen data; and

outputting said video data including said image data
superposed with said information on the examination
conditions to a recording device.

19. A method for acquiring ultrasonic images according to
claim 17, causing an ultrasonic imaging apparatus to pet-
form steps of:

receiving said video data from said recording device and
extracting said superposed information on the exami-
nation conditions from said image data in said video
data; and

reproducing and displaying said video data that reflects
said extracted information on the examination condi-
tions.

20. A method for acquiring ultrasonic images according to
claim 18, causing an ultrasonic imaging apparatus to per-
form steps of:

receiving said video data from said recording device and
extracting said superposed information on the exami-
nation conditions from said screen data; and

reproducing and displaying said video data that reflects
said extracted information on the examination condi-
tions.

21. A medical imaging apparatus, comprising:

an acquisition unit configured to acquire information on
the interior of a subject to be examined, and generating
image data showing the internal conditions of said
subject to be examined based on the information on the
interior of said subject to be examined;

a video-data-generating unit configured to generate video
data that includes said image data and screen data to
display an image display area different from an area in
which the image based on said image data is displayed,
and

a superposition unit configured to superpose the informa-
tion on the examination conditions that includes at least
one of either the operating conditions on said acquisi-
tion unit at the time of acquiring said image data, or
biological information on the subject to be examined
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showing the conditions of tissue of the subject to be
examined that is different from said image data, onto
said image data out of said video data;

wherein said video data including said image data super-
posed with said information on the examination con-
ditions by said superposition unit is outputted to a
recording device.

22. A medical imaging apparatus, comprising:

a generation unit configured to acquire the information on
the interior of a subject to be examined and generating
image data that shows the internal conditions of said
subject to be examined,

a video-data-generating unit configured to generate video
data that includes said image data and screen data to
display an image display area different from an area in
which the image based on said image data is displayed,
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a superposition unit configured to superpose the informa-
tion on the examination conditions that includes at least
one of either the operating conditions on said acquisi-
tion unit at the time of acquiring said image data, or
biological information on said subject to be examined
showing the conditions of the tissues of the subject to
be examined that is different from said image data, onto
data to display characters, figures, marks and or pat-
terns that do not change over time, out of said screen
data in said video data; and

wherein said video data including said screen data super-
posed with said information on the examination con-
ditions by said superposition unit is outputted to a
recording device.
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