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(7) ABSTRACT

A mobile ultrasonic diagnostic device comprising: a battery
(30); a storage processing unit (38) that performs storage
processing of data used by the mobile vltrasonic diagnostic
device; a high-speed storage unit (80) that performs storage
processing faster than the storage processing unit (38); and a
storage processing determination unit (36) that determines
the storage processing on the basis of the temperature or
remaining power of the battery (30). Data can be safely used
without loss even when there is the possibility that power
cannot be supplied from the battery, as a result of the storage
processing unit (38) and the high-speed storage unit (80)
performing storage processing on the basis of the storage
processing determined by the storage processing determina-
tion unit (36).
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FIG.4
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MOBILE ULTRASONIC DIAGNOSTIC
DEVICE

TECHNICAL FIELD

[0001] The present invention relates to a mobile ultrasonic
diagnostic device, and particularly to a mobile ultrasonic
diagnostic device having an advantage of being conveniently
installed in a place (ease of installation).

BACKGROUND ART

[0002] Although conventional ultrasonic diagnostic
devices are mainly of a wagon type in which various devices
are mounted on a movable wagon, mobile ultrasonic diagnos-
tic devices having excellent portability are also on the market.
For example, the so-called notebook type mobile ultrasonic
diagnostic device has a structure in which a lid chassis with a
display device is foldable with respect to a thin body chassis.
[0003] Design has been implemented to display, on a dis-
play unit, an alarm signal generated based on the comparison
result between the battery level of a mobile ultrasonic diag-
nostic device and a threshold (as cited in, for example, Patent
Document 1).

CITATION LIST

Patent Document

[0004] Patent Document 1: JP 2009-273517 A

SUMMARY OF THE INVENTION

Technical Problem

[0005] Although Patent Document 1 describes that the
alarm signal is displayed based on the battery level of the
mobile ultrasonic diagnostic device, if electrical power can-
not be supplied from the battery when processing is being
executed in the mobile ultrasonic diagnostic device, the pro-
cessing being executed is interrupted and cannot be com-
pleted. For example, if data are being transferred to outside
the mobile ultrasonic diagnostic device, data transfer cannot
be completed. In that case, the mobile uvltrasonic diagnostic
device is shut down.

[0006] Therefore, there is a possibility that currently-run-
ning processing cannot be continued, and data are lost while
they are being transferred.

[0007] An object of the present invention is to provide a
mobile ultrasonic diagnostic device which can be used safely
without losing data even if there is a possibility that a battery
will not be able to supply electrical power.

Solution to Problem

[0008] In order to achieve the object of the present inven-
tion, in a mobile ultrasonic diagnostic device, storage pro-
cessing is determined based on the battery temperature or the
battery level, and appropriate storage processing is performed
based on the determined storage processing.

Advantageous Effects of Invention

[0009] The present invention can be used safely without
losing dataevenifthereis a possibility that the battery will not
be able to supply electrical power.
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BRIEF DESCRIPTION OF DRAWINGS

[0010] FIG. 1 shows anexternal view of a mobile ultrasonic
diagnostic device according to the present invention;

[0011] FIG. 2 shows a configuration diagram of the mobile
ultrasonic diagnostic device according to the present inven-
tion;

[0012] FIG. 3 shows a configuration diagram of a storage
processing determination unit 36 of the present invention;
[0013] FIG. 4 shows a configuration diagram of a storage
processing unit 38 of the present invention;

[0014] FIG. 5 shows a flowchart illustrating the operation
in Embodiment 1 of the present invention;

[0015] FIG. 6 shows one of display modes of the mobile
ultrasonic diagnostic device according to the present inven-
tion;

[0016] FIG. 7 shows a flowchart illustrating the operation
in Embodiment 1 of the present invention;

[0017] FIG. 8 shows the operation in Embodiment 2 of the
present invention;

[0018] FIG. 9 shows the operation in Embodiment 2 of the
present invention; and

[0019] FIG. 10 shows a flowchart illustrating the operation
in Embodiment 3 of the present invention.

DESCRIPTION OF EMBODIMENT

[0020] FIG. 1 shows an external view of the mobile ultra-
sonic diagnostic device according to the present invention. As
shown in FIG. 1, the mobile ultrasonic diagnostic device has,
as a structure, a body chassis 2 for storing a device having a
main processing function, a keyboard chassis 4 having an
operating unit to be operated by an operator, and a display
chassis 6 having an image display unit for displaying an
image. Further, the body chassis 2 is connected to an ultra-
sound probe 12 for receiving and transmitting ultrasonic
waves, via a cable 8.

Embodiment 1

[0021] FIG. 2 shows a block diagram which illustrates a
structure of the mobile ultrasonic diagnostic device. As
shown in FIG. 2, the mobile ultrasonic diagnostic device has
the ultrasound probe 12 which is placed on a test object 10 for
transmitting and receiving ultrasonic waves, a transmitting
unit 14 which transmits ultrasonic waves to the test object 10
via the ultrasound probe 12 repeatedly at time intervals, a
receiving unit 16 which receives ultrasonic waves reflected
from the test object 10 as a reflection echo signal, aultrasound
transmission and reception control unit 18 which controls the
transmitting unit 14 and the receiving unit 16, and a phasing
addition unit 20 which phases and adds the reflection echo
signals based on the ultrasonic waves received by the receiv-
ing unit 16.

[0022] In addition, the mobile ultrasonic diagnostic device
has a tomographic image construction unit 22 which con-
structs atomographic image, such as a black and white tomo-
graphic image, of the test object 10 based on RF frame data
which are generated by phased addition in the phasing addi-
tion unit 20, an image processing unit 24 which adjusts the
tomographic image to be displayed on an image display unit
26, and processes the image by, for example, superimposing
it with other images or displaying those images parallel to
each other, to thereby synthesize the images, and the image
display unit 26 which displays the image output from the
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image processing unit 24. The image processing unit 24 also
performs processing such as trimming and image conversion
on the image.

[0023] Further, the mobile ultrasonic diagnostic device has
a battery 30 which supplies electrical power to components
constituting the mobile ultrasonic diagnostic device, a battery
temperature detection unit 32 which detects the temperature
of the battery 30. a battery level detection unit 34 which
detects the battery level of the battery 30, an AC adaptor 40
which supplies electrical power to the components and
charges the battery 30, and an adaptor connection detection
unit 42 which detects that the AC adaptor 40 is connected to
an electric outlet, and that the AC adaptor 40 supplies elec-
trical power to the components or that the AC adaptor 40
charges the battery 30.

[0024] The components are those constituting the mobile
ultrasonic diagnostic device and mainly include the num-
bered elements in FIG. 2 (such as the transmitting unit 14, the
receiving unit 16, the ultrasound transmission and reception
control unit 18, the phasing addition unit 20, the tomographic
image construction unit 22, and the image processing unit
24).

[0025] In addition, the mobile ultrasonic diagnostic device
has a storage processing determination unit 36 which deter-
mines storage processing based on the temperature or the
battery level of the battery 30, a storage processing unit 38
which performs storage processing of data used in the mobile
ultrasonic diagnostic device, and a high-speed storage unit 80
which performs storage processing faster than the storage
processing unit 38, and the storage processing unit 38 and the
high-speed storage unit 80 perform storage processing based
on the storage processing determined by the storage process-
ing determination unit 36.

[0026] Still further, the mobile ultrasonic diagnostic device
has an operating unit 44, and a control unit 46 which transfers
control information to the components based on an instruc-
tion received from the operating unit 44.

[0027] Next, the components of the mobile ultrasonic diag-
nostic device will be further described in detail below. The
ultrasound probe 12 is formed by arranging a plurality of
vibrators, and has a function of transmitting and receiving
ultrasonic waves to/from the test object 10 via the vibrators.
[0028] Thetransmitting unit 14 has a function of generating
wave transmission pulses for driving the ultrasound probe 12
and generating ultrasonic waves, and a function of setting the
convergence point of the transmitted ultrasonic waves at a
certain depth. In addition, the receiving unit 16 amplifies the
reflection echo signal which is based on ultrasonic waves
received by the ultrasound probe 12 with a predetermined
gain, to thereby generate an RF signal which is a received
wave signal. The phasing addition unit 20 receives, as an
input, the RF signal amplified in the receiving unit 16, per-
forms phase control on the signal, forms ultrasonic beams
directed to one or more convergence points, and generates RF
frame data.

[0029] The tomographic image construction unit 22
receives, as an input, the RF frame data from the phasing
addition unit 20, and performs signal processing, such as gain
compensation, log compression, wave detection, contour
enhancement, and filter processing, to thereby construct a
tomographic image.

[0030] The operating unit 44 is composed of a keyboard
having various keys, a track ball, etc. Rotating the track ball of
the operating unit 44 enables, for example, the control unit 46

Dec. 18,2014

to adjust a range of a display area of the tomographic image.
Then, pressing the enter key on the keyboard of the operating
unit 44 enables the control unit 46 to confirm the adjusted
area. The control unit 46 then transmits location information
of the set display area to the image processing unit 24. The
image processing unit 24 causes the image display unit 26 to
display the tomographic image based on the display area.

[0031] The AC adaptor 40 receives, as an input, AC power
and outputs a predetermined amount of electrical power. The
AC adaptor 40 has the function of charging the battery 30 and
the function of supplying electrical power to the components.
When the AC adaptor 40 is connected to the electric outlet, the
AC adaptor 40 is electrically connected to the components
and the battery 30.

[0032] The battery temperature detection unit 32 has a
function of detecting the temperature of the battery 30. More
specifically, the battery temperature detection unit 32 is
adhered to a predetermined object on the surface of the bat-
tery 30 and detects the temperature of cells. The battery level
detection unit 34 has a function of detecting the battery level
of the battery 30. More specifically, the battery level detection
unit 34 measures the remaining voltage of the battery 30,
thereby detecting the battery level of the battery 30. The
battery temperature detection unit 32 and the battery level
detection unit 34 may be installed in the battery 30.

[0033] Next, the storage processing determination unit 36
will be explained by reference to FIG. 3. The storage process-
ing determination unit 36 has a temperature threshold storage
unit 50 for storing a temperature threshold for the battery 30,
atemperature comparison unit 52 for comparing the tempera-
ture threshold stored in the temperature threshold storage unit
50 with the temperature of the battery 30 detected by the
battery temperature detection unit 32 which detects the tem-
perature of the battery 30, a battery level threshold storage
unit 54 for storing a battery level threshold for the battery 30,
a battery level comparison unit 56 for comparing the battery
level threshold stored in the battery level threshold storage
unit 54 with the battery level of the battery 30 detected by the
battery level detection unit 34 which detects the battery level
of the battery 30, and a determination unit 58 for determining
storage processing based on the temperature or the battery
level of the battery 30.

[0034] The storage processing unit 38 will be explained by
reference to FIG. 4. The storage processing unit 38 has a
function of performing storage processing of data used in the
mobile ultrasonic diagnostic device. The high-speed storage
unit 80 has a function of performing storage processing of
data faster than the storage processing unit 38. The data used
in the mobile ultrasonic diagnostic device is a concept which
encompasses all of RF frame data generated in the phasing
addition unit 20, tomographic image data constructed in the
tomographic image construction unit 22, processed image
data constructed in the image processing unit 24, three-di-
mensional volume data composed of the tomographic image
data, measurement data measured using the tomographic
image data and the processed image data, test body informa-
tion data for identifying the test body 10, image rendering
information data for identifying image rendering conditions
by the control unit 46, etc.

[0035] The storage processing unit 38 has at least one ofa
data transfer unit 64 for transferring data to devices outside
the mobile ultrasonic diagnostic device and a data writing unit
66 for writing data into a predetermined storage medium.
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[0036] The data transfer unit 64 has a function of transfer-
ring data to the devices outside the mobile ultrasonic diag-
nostic device via network communication of the Internet or an
intranet. Those devices outside the mobile ultrasonic diag-
nostic device include ultrasound diagnostic devices other
than the mobile ultrasonic diagnostic devices from which the
data are transferred, PCs, and network storage devices.

[0037] The data writing unit 66 has a function of writing
data into a predetermined storage medium. The storage
medium into which the data are written by the data writing
unit 66 is a storage medium such as a CD, a DVD, aBD, a
USB memory, or a USB hard disk. The data writing unit 66
writes the data into one of a CD, a DVD, a BD, a USB
memory, and a USB hard disk.

[0038] The high-speed storage unit 80 has a storage
medium which performs storage processing faster than the
storage processing unit 38. In other words, the storage
medium of the high-speed storage unit 80 performs storage
processing faster than storage processing which is written by
the data writing unit 66 and storage processing which is
externally transferred by the data transfer unit 64. In addition,
the storage medium of the high-speed storage unit 80 has a
larger capacity than the storage medium into which data are
written by the datawriting unit 66. The storage medium of the
high-speed storage unit 80 is a storage medium, such as a
build-in flash SSD memory or a built-in hard disk.

[0039] The storage processing determination unit 36 deter-
mines storage processing based on the temperature or the
battery level of the battery 30, and the control unit 46 causes
the storage processing unit 38 and the high-speed storage unit
80 to perform storage processing based on the storage pro-
cessing determined in the storage processing determination
unit 36.

[0040] When the storage processing determination unit 36
determines that the temperature or the battery level of the
battery 30 is in a normal state, the storage processing unit 38
can perform storage processing of data transfer or data writ-
ing. Data transfer or data writing in the storage processing
unit 38 takes a relatively long time. Storage processing of data
transfer or data writing in the storage processing unit 38
sometimes takes T minutes or more (for example, 5 minutes
or more). Unless the temperature or the battery level of the
battery 30 is in the normal state, there is a possibility that the
battery 30 runs down while storage processing of data transfer
or data writing is being continued. Therefore, the storage
processing unit 38 cannot perform storage processing of data
transfer or data writing unless the temperature or the battery
level of the battery 30 is in the normal state.

[0041] Further, if the storage processing determination unit
36 determines that the temperature or the battery level of the
battery 30 is not in the normal state; that is, determines that it
is in an abnormal state, the high-speed storage unit 80 per-
forms storage processing. The storage processing in the high-
speed storage unit 80 is processing which takes less time than
storage processing of data transfer or data writing in the
storage processing unit 38. The storage processing in the
high-speed storage unit 80 is processing which takes less than
T minutes (for example, less than 5 minutes). Therefore, if the
temperature or the battery level of the battery 30 is not in the
normal state, the storage processing unit 38 stops storage
processing of data transferor data writing, and the high-speed
storage unit 80 performs storage processing.
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[0042] Next, the operation of the present embodiment in the
mobile ultrasonic diagnostic device will be explained by ref-
erence to the flowchart in FIG. 5.

[0043] (S100)

[0044] The temperature comparison unit 52 compares the
temperature threshold stored in the temperature threshold
storage unit 50 with the temperature of the battery 30 detected
by the battery temperature detection unit 32, and if the tem-
perature of the battery 30 is lower than the temperature
threshold, the storage processing determination unit 36 (de-
termination unit 58) determines that the battery 30 is in the
normal state, and that the storage processing unit 38 can
perform the storage processing. Then, the processing pro-
ceeds to S102. Conversely, if the temperature of the battery 30
is higher than the temperature threshold, the storage process-
ing determination unit 36 (determination unit 58) determines
that the battery 30 is in the abnormal state, and that the storage
processing unit 38 cannot perform the storage processing.
Then, the processing proceeds to S104.

[0045] Thetemperature threshold is set based on a tempera-
ture which accelerates deterioration of the battery 30. The
temperature threshold can be set as desired via the operating
unit 44 and stored in the temperature threshold storage unit
50. For example, the temperature threshold may be set at 50
degrees Celsius.

[0046] The battery temperature detection unit 32 detects
the temperature ofthe battery 30 at predetermined time inter-
vals. The predetermined time interval is an interval of several
seconds, such as five seconds. Whenever the battery tempera-
ture detection unit 32 detects the temperature of the battery 30
at the predetermined time intervals, the temperature compari-
son unit 52 compares, at the predetermined time intervals, the
temperature threshold stored in the temperature threshold
storage unit 50 with the temperature of the battery 30 detected
by the battery temperature detection unit 32.

[0047] The battery level comparison unit 56 compares the
battery level threshold stored in the battery level threshold
storage unit 54 with the battery level of the battery 30 detected
by the battery level detection unit 34, and if the battery level
of the battery 30 is higher than the battery level threshold, the
storage processing determination unit 36 (determination unit
58) determines that the battery 30 is in the normal state, and
that the storage processing unit 38 can perform storage pro-
cessing. Then, the processing proceeds to S102. Conversely,
if the battery level of the battery 30 is lower than the battery
level threshold, the storage processing determination unit 36
(determination unit 58) determines that the battery 30 is in the
abnormal state, and that the storage processing unit 38 cannot
perform storage processing. Then, the processing proceeds to
S104.

[0048] The battery level threshold is set based on the bat-
tery level of the battery 30 at which storage processing in the
storage processing unit 38 is possible. The battery level of the
battery 30 at which the storage processing unit 38 can perform
storage processing is a battery level at which the storage
processing unit 38 can perform storage processing; for
example, for five minutes. The battery level threshold can be
set as desired via the operating unit 44 and stored in the
battery level threshold storage unit 54. For example, the bat-
tery level threshold can be set at 10 percent.

[0049] The battery level detection unit 34 detects the bat-
tery level of the battery 30 at the same time intervals as the
predetermined time intervals to detect the temperature of the
battery 30. Whenever the battery level detection unit 34
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detects the battery level of the battery 30 at the predetermined
time intervals, the battery level comparison unit 56 compares,
at the predetermined time intervals, the battery level threshold
stored in the battery level threshold storage unit 54 with the
battery level of the battery 30 detected by the battery level
detection unit 34.

[0050] In other words, the temperature comparison unit 52
and the battery level comparison unit 56 compare the tem-
perature and the battery level of the battery 30 at the same
predetermined time intervals. The battery level comparison
unit 56 also determines the state of the battery 30 at the
predetermined time intervals simultaneously. Accordingly,
the state of the battery 30 can be determined every time using
parameters of the battery 30.

[0051] (S102)

[0052] If the storage processing determination unit 36
determines that the temperature or the battery level of the
battery 30 is in the normal state, the storage processing unit 38
can perform storage processing of data transfer or data writ-
ing. When the storage processing unit 38 completes storage
processing of data transfer or data writing, the operation ends.

[0053] (S104)

[0054] If the storage processing determination unit 36
determines that the temperature or the battery level of the
battery 30 is not in the normal state; that is, determines that it
is in the abnormal state, the control unit 46 stops processing
being executed in the components. For example, if storage
processing of data transfer or data writing is being performed
in the storage processing unit 38, that storage processing is
stopped. When stopping the storage processing, the storage
processing unit 38 stops the storage processing so as not to
lose data which are being subjected to the storage processing.
For example, after the storage processing being executed is
completed, the storage processing unit 38 stops that storage
processing.

[0055] If the storage processing determination unit 36
determines that the temperature or the battery level of the
battery 30 is not in the normal state; that is, determine that it
is in then abnormal state, and if ultrasound waves are being
transmitted and received by the ultrasound transmission and
reception control unit 18 when the storage processing unit 38
stops storage processing, the ultrasound transmission and
reception control unit 18 stops transmitting and receiving
ultrasound waves from/at the ultrasound probe 12, and the
image display unit 26 freezes the image displayed thereon, or
the image display unit 26 is caused not to display the image;
that is, the image display unit 26 is turned off. When the
storage processing unit 38 stops storage processing, it is also
possible to stop image processing, such as trimming and
image conversion in the image processing unit 24, and turn off
the operating unit on the keyboard chassis 4. As such, it is
possible to save consumption of the battery 30.

[0056] (S106)

[0057] If the storage processing determination unit 36
determines that the temperature or the battery level of the
battery 30 is not in the normal state; that is, determines that it
is in then abnormal state, the control unit 46 performs the
storage processing in the high-speed storage unit 80.

[0058] If, before the storage processing unit 38 stops stor-
age processing, the storage processing unit 38 is executing the
storage processing, data relating to the storage processing in
the storage processing unit 38 are stored in the high-speed
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storage unit 80, and after the data are stored in the high-speed
storage unit 80, the storage processing unit 38 stops the stor-
age processing.

[0059] For example, if an image (data) obtained from the
tomographic image construction unit 22 or the image pro-
cessing unit 24 are already stored in the high-speed storage
unit 80, the data transfer unit 64, or the data writing unit 66,
and if, for example, data stored in the high-speed storage unit
80 are transferred to the data transfer unit 64, while the data
transfer unit 64 is transferring data, information of the data
being transferred is temporarily copied into the high-speed
storage unit 80. Then, after the information of the data being
transferred is stored in the high-speed storage unit 80, the data
transfer unit 64 stops transferring the data. Accordingly. no
information of data is lost while it is being transferred. Fur-
ther, if the data transfer unit 64 transfers the data per package
(per group), after information of the data being transferred is
copied into the high-speed storage unit 80 per package, the
data transfer unit 64 stops transferring the data. Therefore, no
information of data is lost while it is being transferred per
package. The package is a certain piece of data which is
composed of a plurality of pieces of data. That is, a package
means a data group composed of a plurality of pieces of data.
[0060] Next, if the data obtained from the tomographic
image construction unit 22 or the image processing unit 24 are
not yet stored in the high-speed storage unit 80, the data
transfer unit 64, or the data writing unit 66, while the data
transfer unit 64 is transferring the data, information of the
data being transferred and the data are temporarily copied
into the high-speed storage unit 80. Then, after the informa-
tion of the data being transferred and the data are copied into
the high-speed storage unit 80, the data transfer unit 64 stops
transferring the data. Therefore, no data are lost while they are
being transferred. Further, if the data transfer unit 64 transfers
data per package (per group), after information of the data
being transferred and the data are copied into the high-speed
storage unit 80 per package, the data transfer unit 64 stops
transferring the data. Therefore, no data are lost while they are
being transferred per package. The package is a certain piece
of data which is composed of a plurality of pieces of data.
That is, a package means a data group composed of a plurality
of pieces of data.

[0061] Similarly, if an image (data) is already obtained
from the tomographic image construction unit 22 or the
image processing unit 24 and stored in the high-speed storage
unit 80, the data transfer unit 64, or the data writing unit 66,
and if, for example, the data stored in the high-speed storage
unit 80 are written in the data transfer unit 64, while the data
transfer unit 64 is transferring data, information of the data
being transferred is temporarily copied into the high-speed
storage unit 80. Then, after the information of the data being
transferred is stored in the high-speed storage unit 80, the data
writing unit 66 stops writing the data. Accordingly, no infor-
mation of data is lost while it is being written. Further, if the
data writing unit 66 writes the data per package, after the
information of the data being written is copied into the high-
speed storage unit 80 per package, the data transfer unit 64
stops writing the data. Therefore, no information of data is
lost while it is being written per package.

[0062] Next, if the data obtained from the tomographic
image construction unit 22 or the image processing unit 24 are
not yet stored in the high-speed storage unit 80, the data
transfer unit 64, or the data writing unit 66, while the data
writing unit 66 is writing the data into the storage medium,
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information of the data being written and the data are tempo-
rarily copied into the high-speed storage unit 80. Then, after
the information of the data being transferred and the data are
copied into the high-speed storage unit 80, the data writing
unit 66 stops writing the data. Therefore, no data are lost
while they are being written. Further, if the data writing unit
66 writes the data per package, after the information of the
data being written and the data are copied into the high-speed
storage unit 80 per package, the data writing unit 66 stops
writing the data. Therefore, no information of data is lost
while it is being written per package.

[0063] While the high-speed storage unit 80 is performing
storage processing, the storage processing determination unit
36 (determination unit 58) causes the image display unit 26 to
display that high-speed storage processing is being executed.
More specifically, as shown in FIG. 6, the image display unit
displays a mark 70 indicating the high-speed storage process-
ing. Thus, the operator can recognize that the high-speed
storage processing is being executed, and that the temperature
or the battery level of the battery 30 is not in the normal state.
[0064] (S108)

[0065] Then, the control unit 46 prohibits or stops process-
ing by the components constituting the mobile ultrasonic
diagnostic device other than the storage processing by the
high-speed storage unit 80. The components other than the
high-speed storage unit 80 become not able to perform pro-
cessing.

[0066] More specifically, the image display unit 26 dis-
plays a menu in which executable processing and inexecut-
able processing are separately indicated, as shown in FIG. 6.
For example, there is a high-speed storage processing menu
72 for high-speed storage processing which can be executed.
There are a trimming menu 74 for trimming and an image
conversion processing menu 76 for image conversion pro-
cessing, and they are both shaded, which means that the
image processing menus for the image processing unit 24
cannot be executed.

[0067] Thus, the operator can recognize that the high-speed
storage processing can be executed, and that the components
other than the high-speed storage unit 80 cannot execute
processing,

[0068] (S110)

[0069] The high-speed storage unit 80 stores the storage
processing of the storage processing unit 38 which was
stopped. If there are a plurality of storage processing tasks
which were stopped, the high-speed storage unit 80 stores
each of the storage processing tasks. The components other
than the high-speed storage unit 80 stop processing tasks
being executed, and close applications. After the applications
are closed, shutdown of the mobile ultrasonic diagnostic
device is executed. The ending processing of the mobile ultra-
sonic diagnostic device is carried out in this manner. Accord-
ingly, even if there is processing which is being executed, the
mobile ultrasonic diagnostic device can be automatically shut
down safely.

[0070] In S104 to S110, the control unit 46 can control
execution of processing in the storage processing unit 38
according to a connection state of the AC adaptor 40. First, the
adaptor connection detection unit 42 detects a connection
state of the AC adaptor 42. More specifically, the adaptor
connection detection unit 42 detects whether or not the AC
adaptor 40 is connected to the electric outlet, based on elec-
trical power supplied from the AC adaptor 40 to the compo-
nents. If the AC adaptor 40 is connected to the electric outlet,
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and electrical power is supplied to the components, it is
understood that the AC adaptor 40 supplies electrical power to
the components and charges the battery 30. Therefore, if the
AC adaptor 40 is connected to the electric outlet, because
there is no possibility that the battery 30 will not be able to
supply electrical power, the storage processing determination
unit 36 (determination unit 58) determines to cause the stor-
age processing unit 38 to perform all processing. Then, the
storage processing unit 38 performs all processing. Similarly,
the components other than the storage processing unit 38
execute all processing.

[0071] As described above, the present embodiment has the
battery 30, the storage processing unit 38 which performs
storage processing of data used in the mobile ultrasonic diag-
nostic device, the high-speed storage unit 80 which performs
storage processing faster than the storage processing unit 38,
and the storage processing determination unit 36 which deter-
mines storage processing based on the temperature or the
battery level of the battery 30, and the storage processing unit
38 and the high-speed storage unit 80 perform storage pro-
cessing based on the storage processing determined by the
storage processing determination unit 36. Therefore, if there
is a possibility that the battery 30 will not be able to supply
electrical power, the mobile ultrasonic diagnostic device can
be used safely.

Embodiment 2

[0072] Next, Embodiment 2 will be explained by reference
to FIG. 7. Embodiment 2 differs from Embodiment 1 in that
the storage processing of the storage processing unit 38 which
was not executed is resumed by the storage processing unit 38
at the time of startup of the device.

[0073] (S200)

[0074] The high-speed storage unit 80 stores the storage
processing in the storage processing unit 38, which was
stopped in S104, and the data. The storage processing which
was not stopped in the storage processing unit 38 and the data
are read out from the high-speed storage unit 80, and the
storage processing which was not executed is displayed on
the image display unit 26. The operator can recognize the
storage processing which was not executed.

[0075] If there is any processing which was not executed,
the procedure proceeds to S202. If there is no processing
which was not executed, the activation and resume processing
ends.

[0076] (S202)

[0077] The operator selects whether or not to resume the
processing which was not executed via the operating unit 44.
If the operator wants to resume the storage processing in the
storage processing unit 38, it is necessary that the condition
that the battery level is equal to or lower than the battery level
threshold, or the condition that the battery temperature is
equal to or higher than the temperature threshold, is not
satisfied in S100, or it is necessary for the AC adaptor 40 to be
connected to the electric outlet to thereby supply electrical
power to the components. For example, the operator can
resume the storage processing in the storage processing unit
38 by connecting the AC adaptor 40 to the electric outlet.
[0078] (S204)

[0079] The storage processing stopped in the storage pro-
cessing unit 38 in S104 is resumed. If, for example, while the
data transfer unit 64 is transferring data which are already
stored in the high-speed storage unit 80, that processing is
stopped in S104, upon restart of data transfer which was
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stopped, information of data transfer which was stopped and
the data to be transferred are read out from the high-speed
storage unit 80, and the data transfer unit 64 transfers the data.
If data transfer for a plurality of packages was stopped in the
data transfer unit 64, information of data which was copied
per package during transfer and the data to be transferred are
read out from the high-speed storage unit 80, and the data
transfer unit 64 transfers the data per package.

[0080] The above example will be explained in detail by
reference to FIGS. 8 and 9. FIGS. 8 and 9 show the states of
transfer-scheduled data which are scheduled to be transferred
in the data transfer unit 64 of the storage processing unit 38,
and transferred data which were already transferred to the
devices outside the mobile ultrasonic diagnostic device by the
data transfer unit 64.

[0081] As shown in FIG. 8(a), data 1 to data N are sched-
uled to be transferred by the data transfer unit 64, and data 1
and data 2 are already transferred to the devices outside the
mobile ultrasonic diagnostic device. Here, it is assumed that,
whiledata 3 is being transferred, the condition that the battery
level is equal to or lower than the battery level threshold, or
the condition that the battery temperature is equal to or higher
than the temperature threshold is satisfied in S100. That is,
data 3 to data N were not able to be transferred.

[0082] If the data are being transferred by the data transfer
unit 64 under such conditions, information of data 3 being
transferred is copied into the high-speed storage unit 80.
Then, after data 3 being transferred is copied into the high-
speed storage unit 80, the data transfer unit 64 stops transfer-
ring data 3. In addition, information of data 4 to data N which
were not able to be transferred is also copied into the high-
speed storage unit 80.

[0083] Then, upon restart of data transfer which was
stopped, as shown in FIG. 8(b), data 3 which was stopped and
information and data of data 4 to data N which were not able
to be transferred are read out from the high-speed storage unit
80, and the data transfer unit 64 transfers data 3 to data N to
the devices outside the mobile ultrasonic diagnostic device.
As such, the data transfer unit 64 can transfer data 1 to data N
without losing any data.

[0084] Further, if data are being transferred by the data
transfer unit 64 as shown in FIG. 9(a), information of data
being transferred is copied into the high-speed storage unit 80
per package (per group). After the data being transferred are
copied into the high-speed storage unit 80 per package, the
data transfer unit 64 stops transferring the data.

[0085] Here, as in FIG. 8(a), it is assumed that, while data
3 is being transferred, the condition that the battery level is
equal to or lower than the battery level threshold, or the
condition that the battery temperature is equal to or higher
than the temperature threshold, is satisfied in S100. That is,
data 3 to data N were not able to be transferred.

[0086] InformationofdataltodataN,including data 1 and
data 2 which were transferred, is copied into the high-speed
storage unit 80 as a package. Then, after the data of data 1 to
data N are copied into the high-speed storage unit 80 as a
package, the data transfer unit 64 stops transferring data 3.

[0087] Then, upon restart of data transfer which was
stopped, as shown in FIG. 9(b), information of data transfer
which was stopped and data 1 to data N provided as a package
are read out from the high-speed storage unit 80, and the data
transfer unit 64 transfers data 1 to data N to the devices
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outside the mobile ultrasonic diagnostic device. As such, the
data transfer unit 64 can transfer data 1 to data N as a package
without losing any data.

[0088] Similarly, if data writing was stopped in the data
writing unit 66, information of data writing which was
stopped and the data are read out from the high-speed storage
unit 80, and the data writing unit 66 resumes writing the data
into the recording medium, such as a DVD. If data writing for
aplurality of packages was stopped in the data writing unit 66,
information of data transfer which was stopped and the data
are read out from the high-speed storage unit 80, and the data
writing unit 66 resumes writing the data into the recording
medium, such as a DVD, per package.

[0089] Further, if the storage processing unit 38 resumes
storage processing, it is possible to cause the image display
unit 26 to display items of the storage processing which have
been resumed and inform the operator that the storage pro-
cessing has been resumed. The operator can recognize that
the stopped storage processing has been resumed.

[0090] Therefore, according to the present embodiment, it
is possible to resume, at the time of startup, the storage pro-
cessing which was not executed until the ending processing of
the mobile ultrasonic diagnostic device.

Embodiment 3

[0091] Next, Embodiment 3 will be explained by reference
to the flowchart in FIG. 10. Embodiment 3 differs from
Embodiments 1 and 2 in that it has the operating unit 44 for
setting an order of processing priority, and that the compo-
nents constituting the mobile ultrasonic diagnostic device
perform processing according to the order of processing pri-
ority.

[0092] Because the flowchart of FIG. 10 differs from the
flowchart of FIG. 5 in §300 and S310, S300 and S310 will be
explained below. There are S302 corresponding to S100,
S304 corresponding to S102, S306 corresponding to S104,
S308 corresponding to S106, and S312 corresponding to
S110.

[0093] (S300)

[0094] First, the operator sets the order of processing pri-
ority for the components using the operating unit 44. Even if
the condition that the battery level is equal to or lower than the
battery level threshold, or the condition that the battery tem-
perature is equal to or higher than the temperature threshold is
satisfied in S302, it is possible for the components to perform
processing which is set as the order of processing priority.
[0095] For example, storage processing in the high-speed
storage unit 80 is set as the first priority. Trimming of the
stored image in the image processing unit 24 is set as the
second priority. Image conversion processing of the stores
image in the image processing unit 24 is set as the third
priority. The control unit 46 stores the relation between the
order of processing priority set by the operating unit 44 and
the components.

[0096] (S310)

[0097] The control unit 46 causes the components to
execute processing according to the order or processing pri-
ority. Because the storage processing in the high-speed stor-
age unit 80 has already been executed in S308 as the first
priority, trimming of the stored image is carried out in the
image processing unit 24, and then, image conversion pro-
cessing of the stored image is carried out in the image pro-
cessing unit 24. After execution of the processing in the
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components according to the order of processing priority,
ending processing is executed in S312.

[0098] As such, according to the present embodiment, it is
possible to perform processing according to the order of
processing priority.

REFERENCE NUMERALS

[0099] 2 BODY CHASSIS, 4 KEYBOARD CHASSIS, 6
DISPLAY CHASSIS, 8 CABLE, 10 TEST OBJECT, 12
ULTRASOUND PROBE, 14 TRANSMITTING UNIT, 16
RECEIVING UNIT, 18 ULTRASOUND TRANSMISSION
AND RECEPTION CONTROL UNIT, 20 PHASING ADDI-
TION UNIT, 22 TOMOGRAPHIC IMAGE CONSTRUC-
TION UNIT, 24 IMAGE PROCESSING UNIT, 26 IMAGE
DISPLAY UNIT, 30 BATTERY, 32 BATTERY TEMPERA-
TURE DETECTION UNIT, 34 BATTERY LEVEL DETEC-
TION UNIT, 36 STORAGE PROCESSING DETERMINA-
TION UNIT, 38 STORAGE PROCESSING UNIT, 40 AC
ADAPTOR, 42 ADAPTOR CONNECTION DETECTION
UNIT, 44 OPERATING UNIT, 46 CONTROL UNIT, 80
HIGH-SPEED STORAGE UNIT

1. A mobile ultrasonic diagnostic device comprising:

a battery;

a storage processing unit which performs storage process-
ing of data used in the mobile ultrasonic diagnostic
device,

a high-speed storage unit which performs storage process-
ing faster than the storage processing unit; and

a storage processing determination unit which determines
storage processing for the storage processing unit and
the high-speed storage unit based on a temperature or a
battery level of the battery, wherein

the storage processing unit and the high-speed storage unit
perform storage processing based on the storage pro-
cessing determined by the storage processing determi-
nation unit.

2. The mobile ultrasonic diagnostic device according to
claim 1, wherein the storage processing unit has at least one of
adata transfer unit which transfers the data to a device outside
the mobile ultrasonic diagnostic device and a data writing unit
which writes the data into a predetermined storage medium.

3. The mobile ultrasonic diagnostic device according to
claim 2, wherein the data transfer unit has a function of
transferring the data to the device outside the mobile ultra-
sonic diagnostic device via network communication.

4. The mobile ultrasonic diagnostic device according to
claim 2, wherein the data writing unit has a function of writing
the data into any one of a CD, a DVD, a BD, a USB memory,
and a USB hard disk.

5. The mobile ultrasonic diagnostic device according to
claim 1, wherein the high-speed storage unit has a storage
medium which performs storage processing faster than stor-
age processing in the storage processing unit.

6. The mobile ultrasonic diagnostic device according to
claim 2, wherein the high-speed storage unit has a larger
capacity than a storage medium into which the data are writ-
ten by the data writing unit.

7. The mobile ultrasonic diagnostic device according to
claim 1, wherein, when the storage processing determination
unit determines that the temperature or the battery level of the
battery is in a normal state, the storage processing unit per-
forms storage processing.

8. The mobile ultrasonic diagnostic device according to
claim 1, wherein, when the storage processing determination
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unit determines that the temperature or the battery level of the
battery is not in the normal state. the storage processing unit
stops storage processing, and the high-speed processing unit
performs storage processing.

9. The mobile ultrasonic diagnostic device according to
claim 8, wherein, upon stop of the storage processing by the
storage processing unit, the storage processing unit stops the
storage processing so as not to lose the data which are being
subjected to the storage processing.

10. The mobile ultrasonic diagnostic device according to
claim 8, further comprising an ultrasound transmission and
reception control unit and an image display unit, wherein,
upon stop of the storage processing by the storage processing
unit, the ultrasound transmission and reception control unit
causes an ultrasound probe for transmitting and receiving
ultrasonic waves to stop transmitting and receiving ultrasonic
waves, and the image display unit freezes or turns off a
displayed image.

11. The mobile ultrasonic diagnostic device according to
claim 8, wherein upon stop of the storage processing by the
storage processing unit, the high-speed storage unit is caused
to store the data relating to the storage processing in the
storage processing unit, and after the data are stored in the
high-speed storage unit, the storage processing section stops
the storage processing.

12. The mobile ultrasonic diagnostic device according to
claim 8, wherein, at the time of startup of the mobile ultra-
sonic diagnostic device, the storage processing unit resumes
storage processing which was not executed in the storage
processing unit.

13. The mobile ultrasonic diagnostic device according to
claim 1, further comprising a control unit which prohibits or
stops processing by components constituting the mobile
ultrasonic diagnostic device other than the storage processing
by the high-speed storage unit.

14. The mobile ultrasonic diagnostic device according to
claim 1, further comprising an adaptor connection detection
unit which detects a connection state of an AC adaptor,
wherein, when the AC adaptor is connected to an electric
outlet, the storage processing determination unit determines
to cause the storage processing unit to execute all processing.

15. The mobile ultrasonic diagnostic device according to
claim 1, further comprising an operating unit through which
an order of processing priority is set, wherein the components
constituting the mobile ultrasonic diagnostic device perform
processing according to the order of processing priority.

16. The mobile ultrasonic diagnostic device according to
claim 1, wherein:

the storage processing determination unit comprises:

a temperature threshold storage unit which stores a tem-
perature threshold of the battery;

a temperature comparison unit which compares the tem-
perature threshold stored in the temperature threshold
storage unit with a temperature of the battery detected by
a temperature detection unit which detects the tempera-
ture of the battery;

abattery level threshold storage unit which stores a battery
level threshold of the battery; and

abattery level comparison unit which compares the battery
level threshold stored in the battery level threshold stor-
age unit with a battery level detected by a battery level
detection unit which detects the battery level of the bat-
tery; and
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the storage processing is determined based on the tempera-

ture or the battery level of the battery.

17. The mobile ultrasonic diagnostic device according to
claim 16, wherein the temperature comparison unit and the
battery level comparison unit compare the temperature and
the battery level of the battery at the same predetermined time
intervals.
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