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(57) ABSTRACT

In order to provide technology for limiting the deterioration
of hardware in a portable diagnostic ultrasound apparatus
without increasing user workload, internal processing of the
portable diagnostic ultrasound apparatus is controlled
according to the opening or closing of the cover case in which
the monitor is disposed. In particular, when the cover case is
closed, not only is output of ultrasonic waves stopped but
processing that is being executed inside the apparatus is
appropriately terminated and the power is turned off. When so
doing, processing that is being executed is interrupted and
cancelled and processing that is waiting to be executed is
cancelled. The cancelled information is stored in a storage
device.
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PORTABLE DIAGNOSTIC ULTRASOUND
APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to a portable diagnos-
tic ultrasound apparatus, and more particularly to a control
technology dealing with opening/closing of a monitor.

BACKGROUND ART

[0002] A diagnostic ultrasound apparatus can display a
tomographic image of a soft tissue of a living body and an
image of a blood flow flowing through the living body and the
like on a monitor for observation on a substantially real time
basis and is widely used in the medical field. For a visiting
examination on a visit to a patient, a diagnosis at the bedside
of an inpatient and the like, portable models with batteries
mounted, including a hand-carried type, a hand-held type and
the like, have spread. The portable model diagnostic ultra-
sound apparatus generally has a configuration of a so-called
laptop type computer including a main body housing, and a
lid housing provided with a monitor (see Patent Document 1,
for example). With such laptop computer type diagnostic
ultrasound apparatus (hereinafter referred to as a “portable
diagnostic ultrasound apparatus™), the lid housing is opened
when in use, and treatment is conducted while the monitor is
observed. Moreover, while not in use, the lid housing is
closed, and the monitor is accommodated in the body hous-
ing.

[0003] In general, the diagnostic ultrasound apparatus is
provided with a function called automatic freeze for auto-
matically stopping emission of ultrasonic waves when an
operation has not been performed for a predetermined period
of time (see Patent Document 2, for example). This is to
prevent deterioration of an ultrasonic probe that would oth-
erwise be caused by continuous ultrasonic wave outputs.

CITATION LIST

Patent Literature

[0004] Patent Document 1: Japanese Patent Laid-Open
Publication No. 2011-72584

[0005] Patent Document 2: Japanese Patent Laid-Open
Publication No. Hei 1-68239
SUMMARY OF INVENTION
Technical Problem

[0006] In the diagnostic ultrasound apparatus, various
types of processing are executed other than output of ultra-
sonic waves from the ultrasonic probes. Thus, even if the
output of the ultrasonic waves from the ultrasonic probe is
stopped by the automatic freezing function, many units of
hardware other than the ultrasonic probes continue operating.
In the case of the portable diagnostic ultrasound apparatus
described in Patent Document 1, since the monitor is accom-
modated in the main body, a state of a power supply of the
portable diagnostic ultrasound apparatus and whether or not
all the ongoing processing has been ended cannot be checked
easily from a video image outputted to the monitor. As a
result, the apparatus is left in a powered state, and deteriora-
tion of the hardware can progress faster.

[0007] The present invention was conceived in view of the
above described circumstances, and an advantage of the
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present invention is to provide a technology of suppressing
deterioration of hardware without increasing user workload
in a portable diagnostic ultrasound apparatus.

Solution to Problem

[0008] The present invention controls processing inside a
portable diagnostic ultrasound apparatus in accordance with
opening/closing of a lid housing in which a monitor is
arranged in the portable diagnostic ultrasound apparatus. Par-
ticularly, when the lid housing is closed, not only is output of
ultrasonic waves stopped but also the ongoing processing in
the apparatus is ended appropriately, and the apparatus is
turned off.

[0009] At this time, the ongoing processing is interrupted
and cancelled, and the processing waiting to be executed is
cancelled. The cancelled information is stored in a storage
device.

[0010] More specifically, there is provided a portable diag-
nostic ultrasound apparatus provided with a main body hous-
ing including an ultrasonic transmission/receipt unit for gen-
erating ultrasonic waves and transmitting them to an
ultrasonic probe and for receiving the ultrasonic waves from
the ultrasonic probe, an ultrasonic image forming unit for
forming an ultrasonic image on the basis of the ultrasonic
waves received in the ultrasonic transmission/receipt unit,
and a control unit; and a lid housing including a display
device for displaying the ultrasonic image and attached to the
main body housing capable of being opened/closed, in which
the control unit is provided with an automatic end portion for
ending the portable diagnostic ultrasound apparatus when the
lid housing is closed and a safe end portion for executing safe
end processing for safely ending ongoing processing and
processing scheduled to be executed in the portable diagnos-
tic ultrasound apparatus.

Advantageous Effects of Invention

[0011] According to the present invention, in the portable
diagnostic ultrasound apparatus, deterioration of hardware
can be suppressed without increasing user workload.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1(a) is an appearance view of a portable diag-
nostic ultrasound apparatus of a first embodiment, and FIG.
1(b) is a block diagram of the portable diagnostic ultrasound
apparatus of the first embodiment.

[0013] FIG.2isa functional block diagram of a control unit
of the first embodiment.

[0014] FIG. 3is a flowchart of automatic end processing of
the first embodiment.

[0015] FIG. 4 is a flowchart of safe end processing of the
first embodiment.

[0016] FIG. 5is a flowchart of start processing after auto-
matic end of the first embodiment.

[0017] FIG. 6is a flowchart of automatic end processing of
a second embodiment.

[0018] FIG. 7 is a flowchart of examination information
storing processing of the second embodiment.

[0019] FIG. 8 is a flowchart of start processing after auto-
matic end of the second embodiment.

[0020] FIG. 9 is a block diagram of a portable diagnostic
ultrasound apparatus of a third embodiment.

[0021] FIG. 10 is a functional block diagram of a control
unit of the third embodiment.
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[0022] FIG. 11 is a flowchart of automatic end processing
of the third embodiment.

[0023] FIG. 12 is a functional block diagram of a control
unit of a fourth embodiment.

[0024] FIG. 13 is a flowchart of automatic end processing
of the fourth embodiment.

[0025] FIG. 14 is a flowchart of automatic end processing
of a fifth embodiment.

[0026] FIG. 15 is a functional block diagram of a control
unit of a sixth embodiment.

[0027] FIG. 16 is a flowchart of automatic end processing
of the sixth embodiment.

[0028] FIG. 17 is a flowchart of transfer preparation pro-
cessing of the sixth embodiment.

[0029] FIGS. 18(a) and 18(5) are explanatory diagrams for
explaining example warning messages of the sixth embodi-
ment.

[0030] FIG. 19 is a flowchart of a reset processing related
portion of a variation of the automatic end processing of the
embodiment of the present invention.

[0031] FIG. 20 is a flowchart of a variation of the automatic
end processing of the embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

First Embodiment

[0032] A firstembodiment to which the present invention is
applied will be described. Throughout the specification, the
same reference numerals are assigned to those elements hav-
ing the same functions, and repetitious explanation will be
omitted. In this embodiment, in a portable diagnostic ultra-
sound apparatus to which a monitor which is a display device
is attached capable of being opened/closed, electric conduc-
tion to the apparatus is automatically stopped safely after a
predetermined period of time elapses since the monitor is
closed. At this time, ongoing processing is stored so thatitcan
be resumed at restart.

[0033] First, a portable diagnostic ultrasound apparatus
100 of this embodiment will be explained by reference to
FIGS. 1(a) and 1(b). FIG. 1(a) is an appearance view of the
portable diagnostic ultrasound apparatus 100, and FIG. 1(b)
is a block diagram of the portable diagnostic ultrasound appa-
ratus 100. The portable diagnostic ultrasound apparatus 100
constitutes a two-dimensional ultrasonic image, a three-di-
mensional ultrasonic image, or various Doppler images of a
portion to be diagnosed by using an echo signal obtained by
transmitting and receiving ultrasonic waves into a subject
101, and displays the resultant signals. As illustrated in FIG.
1(a), the portable diagnostic ultrasound apparatus 100 as a
structural body is provided with a processing device having
major processing functions, an operation portion (control
panel) 111 which is an interface for receiving an instruction
from an operator, a main body housing 110 accommodating a
power supply 112 for supplying electricity to each portion, a
lid housing 120 including a monitor 121 for displaying an
image, information, messages and the like, and an ultrasonic
probe 130 for transmitting ultrasonic waves to the subject 101
and receiving a reflected echo. The ultrasonic probe 130 is
connected to the main body housing 110 through a cable 131.
[0034] Moreover, the lid housing 120 provided with the
monitor 121 is attached to the main body housing 110, in such
a way as to be capable of being opened/closed. The monitor
121 is arranged so as to be located on the main body housing
110 side when the lid housing 120 is closed. Therefore, in this
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embodiment, when the 1id housing 120 is closed, the monitor
121 for checking a video output is placed down so as to face
the operation portion 111, and it becomes difficult to visually
check instantaneously whether or not the portable diagnostic
ultrasound apparatus 100 is in a conduction state.

[0035] The processing device generates a pulse-state elec-
tric signal for generating an ultrasonic signal to be transmitted
to the subject 101 and is provided with an ultrasonic trans-
mission/receipt unit 113 for transmitting it to the ultrasonic
probe 130 and for converting the echo signal received by the
ultrasonic probe 130 to an electric signal, an ultrasonic image
forming unit 114 for forming a two-dimensional ultrasonic
image, a three-dimensional ultrasonic image, or various Dop-
pler images from the electric signal received by the ultrasonic
transmission/receipt unit 113, and a control unit 200 for con-
trolling each portion. The image formed in the ultrasonic
image forming unit 114 is displayed on the monitor 121.
[0036] The processing device is provided with a CPU, a
memory, and a storage device and realizes processing of each
of the ultrasonic transmission/receipt unit 113, the ultrasonic
image forming unit 114, and the control unit 200 by loading
a program stored in the storage device and executing it by the
CPU.

[0037] The ultrasonic probe 130 is formed by aligning an
array of a plurality of oscillator elements for 1 to m channels
in along axis direction of the ultrasonic probe. The ultrasonic
transmission/receipt unit 113 is to supply a wave transmission
pulse to the ultrasonic probe 130 and to process the received
echo signal as described above and is provided therein with a
transmission portion for transmitting an ultrasonic beam by
controlling the ultrasonic probe 130, a receipt portion for
receiving the echo signal from the inside of the subject 101 of
the transmitted ultrasonic beam, a complex signal conversion
portion for applying quadrature detection to the echo signal
received by the reception portion and converting it to a com-
plex signal, and an ultrasonic transmission/receipt control
unit for controlling each of these portions.

[0038] The ultrasonic image forming unit 114 is to form an
ultrasonic tomographic image by using the complex signal
converted in the complex signal conversion portion of the
ultrasonic transmission/receipt unit 113 and is provided with
an ultrasonic image information generating portion for gen-
erating ultrasonic image information of an examination target
by using the complex signal, a digital scan converter portion
(hereinafter referred to as a DSC portion) for scanning/con-
verting the generated ultrasonic image information to a TV
display image pattern and generating ultrasonic image data, a
graphic data generating portion for generating graphic data
such as a scale, marks, characters, and the like to be added to
the image on the basis of the image data obtained by scanning/
conversion in the DSC portion, a synthesis storage portion for
synthesizing and storing the ultrasonic image data generated
in the DSC portion and the graphic data generated in the
graphic data generating portion, and an interface of the ultra-
sonic image forming unit which is an interface for reading out
initial values, control parameters, and the like required for
various types of processing of the ultrasonic image informa-
tion generating portion for generating the ultrasonic image
information, the DSC portion, the graphic data generating
portion, and the synthesis storage portion in accordance with
an instruction from the control unit 200 and setting them for
the ultrasonic image information generating portion, the DSC
portion, the graphic data generating portion, and the synthesis
storage portion.
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[0039] The monitor 121 is constituted by a CRT monitor, a
liquid crystal monitor or the like, for example. The operation
portion 111 is provided with a keyboard having various keys,
a trackball, and the like.

[0040] The power supply 112 supplies AC power, when an
AC cable is connected, and supplies power from a battery to
the apparatus when the AC cable is not connected. The battery
not only supplies power but also notifies the control unit 200
of information relating to the battery such as a remaining
battery capacity, an estimated usable time, and the like.
[0041] Any one of the lid housing 120, the main body
housing 110, the monitor 121, and the operation portion 111
is provided with a sensor (not shown) for detecting that the lid
housing 120 is closed, and the monitor 121 is accommodated
in the main body 110. When the sensor detects that the lid
body is closed, the sensor outputs a closed signal to the
control unit 200, whereas when the sensor detects that the lid
body is opened., it outputs an open signal to the control unit
200. The sensor may be constituted so as to output a signal
indicating whether the lid housing 120 is closed or opened at
present to the control unit 200 every predetermined period of
time.

[0042] A storage portion 230 is composed of a storage
device such as a hard disk and the like, a temporary storage
memory RAM, and the like.

[0043] Subsequently, the control unit 200 of this embodi-
ment will be described.

[0044] The control unit 200 of this embodiment controls an
operation of each portion of the portable diagnostic ultra-
sound apparatus 100 in accordance with an instruction from
the operation portion 111 or settings stored in the storage
device in advance, and when the lid housing 120 is closed and
the monitor 121 is accommodated in the main body housing
110, the control unit 200 automatically ends the portable
diagnostic ultrasound apparatus 100 safely.

[0045] Hereinafter, in this description, a state in which the
lid housing 120 is closed and the monitor 121 is accommo-
dated in the main body housing 110 is referred to as a state in
which the monitor 121 is closed, and a state in which the lid
housing 120 is opened from the closed state will be referred to
as a state inwhich the monitor 121 is open. To end the portable
diagnostic ultrasound apparatus 100 means to cut power sup-
ply to the portable diagnostic ultrasound apparatus 100; that
is, to turn off (to power off; to shut off) power of the portable
diagnostic ultrasound apparatus 100.

[0046] Inthe portable diagnostic ultrasound apparatus 100,
other than transmission/receipt of ultrasonic waves and for-
mation of images, processing of displaying an image, pro-
cessing of inputting a comment in the displayed image, pro-
cessing of making measurements of the displayed image,
processing of storing formed images, measurement results,
and the like in a storage device such as a hard disk and the like
provided in the portable diagnostic ultrasound apparatus 100,
processing of transferring the image, measurement results,
and the like stored in the storage device to an external medium
and the like are executed.

[0047] Some of these processing operations need time for
the processing to be completed. Moreover, data might be
broken or an error might occur in some of them if power
supply is inadvertently interrupted (power is turned off) in the
middle of execution. Based on these situations, the control
unit 200 of this embodiment ends the ongoing processing
safely and turns off power of the portable diagnostic ultra-
sound apparatus 100 without corruption of data or occurrence
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of an error after a predetermined period of time has elapsed
since the monitor 121 is closed.

[0048] FIG. 2 is a functional block diagram of the control
unit 200 of this embodiment. As illustrated in this figure, he
control unit 200 of this embodiment is provided with an
operation control portion 210 for controlling an operation of
each portion, an automatic end portion 220 for executing
automatic end processing for automatically ending the por-
table diagnostic ultrasound apparatus 100 safely after a pre-
determined period of time has elapsed since the monitor 121
is closed, and the storage portion 230 for storing data required
for control of the operation, data required for various types of
processing, data obtained as the result of the operation, data
obtained as the result of various types of processing, and the
like.

[0049] The automatic end portion 220 is provided with a
monitor opening/closing monitoring portion 221, a time mea-
suring portion 222, an end condition setting portion 223, a
safe end portion 224, and a power supply control portion 225.
Moreover, the storage portion 230 is provided with an end
condition storage portion 231, a cancellation processing stor-
age portion 232, an examination information storage portion
233, and an examination result storage portion 234.

[0050] The examination information storage portion 233
stores various types of examination information required for
obtaining ultrasonic images, for measurement using the
obtained ultrasonic images and the like in the portable diag-
nostic ultrasound apparatus 100. The examination informa-
tion includes information relating to the subject 101 (subject
information), setting information of the portable diagnostic
ultrasound apparatus 100 (apparatus setting information),
and the like, for example. The subject information includes
patient information of the subject 101, information on a por-
tion to be examined, information by examination type, and
the like. The apparatus setting information includes a set
value of an image quality parameter and the like.

[0051] The examination result storage portion 234 stores
the ultrasonic images obtained in the portable diagnostic
ultrasound apparatus 100, the measurement results using the
obtained ultrasonic images, and the like.

[0052] The operation control portion 210 extracts, from
among the examination information stored in the examina-
tion information storage portion 233, the examination infor-
mation used for an examination specified by a user to be
executed, obtains a diagnostic ultrasound image by control-
ling each portion of the portable diagnostic ultrasound appa-
ratus 100 by using the extracted examination information,
and stores the image in the examination result storage portion
234.

[0053] The monitor opening/closing monitoring portion
221 monitors opening/closing of the monitor 121. In this
embodiment, the closed signal or the open signal from the
sensor provided in the monitor 121 is received.

[0054] The time measuring portion 222 starts measure-
ments of elapsed time when the monitor opening/closing
monitoring portion 221 receives the closed signal. The mea-
surement of the elapsed time is performed until time set as an
end delayed time which will be described later has elapsed or
until the open signal is received from the monitor opening/
closing monitoring portion 221.

[0055] The end condition setting portion 223 receives vari-
ous settings relating to the automatic end processing from the
operator through the operation portion 111 and stores them in
the end condition storage portion 231. The end condition
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stored in the end condition storage portion 231 includes, for
example, end delay time T which is time until the power of the
entire portable diagnostic ultrasound apparatus 100 is turned
off after the monitor 121 is closed, setting at automatic end, or
presence of notification at start after automatic end. Regard-
ing the end condition, an initial value may be held in advance.
[0056] Iftheinitial value is stored, when no setting is given
by the operator, the initial value is used.

[0057] The setting at automatic end is a setting whether the
ongoing processing at that point of time is stopped and can-
celled after the end delay time T has elapsed after the monitor
121 is closed or the end of the execution is to be waited
(standby). The setting at automatic end may be the same
condition for all the processing operations or may be set for
each processing operation. For example, such setting may be
made that in the case of processing of performing measure-
ment of the displayed image, completion of the processing is
awaited, while in the case of data transfer processing to the
external media, the processing is cancelled in the middle. In
this case, specification from the operator is received for each
processing operation which is likely to be executed in the
portable diagnostic ultrasound apparatus 100. Alternatively,
the initial value of the setting at automatic end may be regis-
tered in advance for each processing operation.

[0058] For example, if 30 minutes is set for the end delay
time T, and data transfer requiring 1 hour until the data trans-
fer is completed has been started immediately before the
monitor 121 is closed, forced turning-off of power of the
portable diagnostic ultrasound apparatus 100 at the time
when 30 minutes has elapsed since the monitor 121 is closed
might cause corruption or loss of data. In order to avoid such
a situation, power is turned off after safe end processing such
as cancellation processing of data saving or waiting for all the
transfers to be completed is executed in this embodiment.
[0059] The presence of notification at start after the auto-
matic end is a setting on whether or not to notify the operator
that the immediately preceding end is by the automatic end
processing by the automatic end portion 220 in this embodi-
ment. If setting is made to notify, the operator can identify
whether the immediately preceding end is caused by power
off by the operator or the automatic end. In the case of the
automatic end, the processing cancelled at the previous end is
resumed in this embodiment.

[0060] Regarding the end delay time T, an upper limit value
may be set in advance if the operator effects setting from the
operation portion 111. As a result, the automatic end process-
ing can be reliably executed within a time determined in
advance.

[0061] The safe end portion 224 executes safety processing
for safely ending the ongoing processing and processing
waiting to be executed in accordance with the setting at auto-
matic end. More specifically, if the setting at automatic end is
to cancel the ongoing processing and the processing waiting
to be executed, the processing being executed at that point of
time is stopped and cancelled. At this time, information speci-
fying the cancelled processing or the like is stored as cancel-
lation information in the cancellation processing storage por-
tion 232, normal end processing is executed, and end of the
processing is notified to the power supply control portion 225.
On the other hand, if the setting is to wait for end of all the
ongoing processing and processing waiting to be executed,
end of all the processing is waited for, normal end processing
is executed, and processing end is notified to the power supply
control portion 225.
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[0062] Here, the information to be stored as cancellation
information in the cancellation processing storage portion
232 is, for example, information indicating progress states
associated with information that can specify the processing,
for the ongoing processing and the like. The information
indicating progress states includes, more specifically, infor-
mation indicating the extent to which transfer has been com-
pleted, information specifying data not having been trans-
ferred, and the like when the data transfer processing is to be
cancelled in the middle. Moreover, regarding the processing
waiting to be executed, the information to be stored is infor-
mation indicating the processing associated with information
that can specify the processing and not having been executed.
[0063] In the cancellation processing of the ongoing pro-
cessing, the processing is executed up to a processing step that
can be stopped, and various types of data used in the process-
ing as necessary are saved similarly to cancellation of general
processing.

[0064] Moreover, in the normal end processing, applica-
tions steadily executed in the portable diagnostic ultrasound
apparatus 100; that is, a database engine used for image data
management, for example, is stopped, software for driving
the diagnostic ultrasound apparatus is ended, and the Oper-
ating System (hereinafter referred to as OS) of the processing
device is ended.

[0065] The power supply control portion 225 controls sup-
ply of power from the power supply 112 to each portion in the
portable diagnostic ultrasound apparatus 100 from the power
supply 112. If the monitor opening/closing monitoring por-
tion 221 receives a closed signal, for example, supply of
power to the ultrasonic transmission/receipt unit 113 is
stopped, and output of the ultrasonic waves is stopped. More-
over, if the monitor opening/closing monitoring portion 221
similarly receives a closed signal, supply of power to the
monitor 121 and the operation portion 111 1s stopped. Fur-
thermore, if notification of processing end is received from
the safe end portion 224, power of the entire portable diag-
nostic ultrasound apparatus 100 is turned off.

[0066] Subsequently. a flow of the automatic end process-
ing by the automatic end portion 220 of this embodiment will
be explained. FIG. 3 shows a processing flow of the automatic
end processing of this embodiment. The automatic end pro-
cessing of this embodiment is started by using as a trigger
receipt of a closed signal from the monitor 121 by the monitor
opening/closing monitoring portion 221. Moreover, the vari-
ous end conditions are set through the end condition setting
portion 223 in advance and held in the end condition storage
portion 231. Initial values may be held in the end condition
storage portion 231 in advance.

[0067] When the monitor opening/closing monitoring pot-
tion 221 receives the closed signal, the time measuring por-
tion 222 starts time measurement (Step S1001). Then, the
power supply control portion 225 stops supply of power to the
ultrasonic transmission/receipt unit 113, the monitor 121, and
the operation portion 111, stops output of ultrasonic waves,
and turns off the power supply of the monitor 121 and the
operation portion 111 (Step $1002). As a result, video output
of the monitor 121 and LED of the operation portion 111 are
turned off, and power consumption of the portable diagnostic
ultrasound apparatus 100 is reduced. Moreover, transmission/
receipt of ultrasonic waves from the ultrasonic probe 130 is
stopped, and ultrasonic images are brought into a freeze state.
[0068] After that, the automatic end portion 220 waits for
elapse of the end delay time T stored in the end condition
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storage portion 231 (Step S1004). If the lid housing 120 is
opened, and the monitor opening/closing monitoring portion
221 receives an open signal during this period (Step $1003),
the automatic end portion 220 performs the time measuring
portion 222 stop time measurement, makes the power supply
control portion 225 resume supply of power from the power
supply 112 to the monitor 121 and the operation portion 111
(Step S1009), and ends the automatic end processing.

[0069] Ifthelid housing 120is opened during the end delay
time T, supply of power to the ultrasonic transmission/receipt
unit 113 is not resumed. Therefore, the video output of the
monitor 121 and the LED of the operation portion 111 are
tuned on, while the freeze state of the ultrasonic image is
maintained. Cancellation of stop of transmission/receipt of
ultrasonic waves in the ultrasonic transmission/receipt unit
113 is performed manually through the operation portion 111.

[0070] Iftheenddelay time T has elapsed without receiving
the open signal, the automatic end portion 220 discriminates
whether or not there is ongoing processing and/or processing
waiting to be executed (Step S1005). If it is discriminated to
be Yes, the safe end portion 224 is made to execute safe end
processing (Step S1006). The fact that the immediately pre-
ceding end is the automatic end processing is stored in the
cancellation processing storage portion 232 (Step S1007).
Here, an automatic end flag or the like is set, for example.
Then, the power supply control portion 225 is made to turn off
the entire portable diagnostic ultrasound apparatus 100 (Step
$1008), and the automatic end processing is ended. If it is
discriminated to be No in Step S1005, the routine proceeds to
processing in Step S1007 without executing the safe end
processing in Step S1006.

[0071] Subsequently, the safe end processing by the safe
end portion 224 at Step S1006 will be explained. FIG. 4 shows
a processing flow of the safe end processing of this embodi-
ment. As described above, this processing is executed if there
is ongoing processing or processing waiting to be executed
after the end delay time T has elapsed.

[0072] The safe processing portion refers to the end condi-
tion storage portion 231 and discriminates whether or not the
setting at automatic end is cancellation or standby (Step
S1101).

[0073] If it is cancellation, the ongoing processing is
stopped, and the above-described cancellation information is
stored in the cancellation processing storage portion 232
(Step S1102). Then, the stored processing which was being
executed and the processing waiting to be executed are can-
celled (Step S1103), and the processing is ended.

[0074] On the other hand, if the setting at automatic end is
standby, completion of execution of the ongoing processing
and the processing waiting to be executed is awaited (Step
S1104). Then, processing is ended.

[0075] Ifthe setting at automatic end is standby, it may be
so constituted that only the ongoing processing is completed,
while the processing waiting to be executed is cancelled. In
this case, in Step S1104, the information specifying the pro-
cessing waiting to be executed for which execution has been
canceled is stored in the cancellation processing storage por-
tion 232 as the cancellation information.

[0076] The setting at automatic end may be made different
for each of the processing operations. If different settings at
end are made for each of the processing operations, the safe
end processing by the safe end portion 224 is executed as
follows.
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[0077] For all the ongoing processing operations and pro-
cessing operations waiting to be executed, their settings are
determined. The processing with cancellation setting is can-
celled, and the cancellation information is stored in the can-
cellation processing storage portion 232. On the other hand,
the processing waiting to be executed is executed sequen-
tially. When all the processing set to standby has been ended,
the safe end processing is ended.

[0078] Subsequently, processing at startup of the portable
diagnostic ultrasound apparatus 100 of this embodiment
(start processing after automatic end) when the immediately
preceding end is the above-described automatic end will be
explained. FIG. 5 shows a processing flow of the start pro-
cessing after automatic end of this embodiment. The control
unit 200 discriminates whether or not the immediately pre-
ceding end is the automatic end by presence of the automatic
end processing flag in the cancellation processing storage
portion 232. That is, the control unit 200 refers to the cancel-
lation processing storage portion 232 immediately after the
start, and if the automatic end processing flag is set, the start
processing after automatic end is executed. The control unit
200 removes the setting of the automatic end flag immedi-
ately after start of the start processing after automatic end.
[0079] The control unit 200 refers to the end condition
setting portion 223 and discriminates whether or not to notify
that it is automatic end (Step S1201). If it is to be notified, a
message indicating that the immediately preceding end is
automatic end is displayed on the monitor 121 (Step $S1202).
The message is created in advance and held in the storage
portion 230. If there is no setting of notification, the routine
proceeds to Step S1203 as is.

[0080] Then, the control unit 200 refers to the cancellation
processing storage portion 232 and discriminates whether or
not there is processing cancelled in the immediately preced-
ing automatic end (Step S1203). If there is the cancelled
processing, the processing is resumed at the stopped spot
(Step S1204).

[0081] Then, the start processing after automatic end is
ended. If there is no cancelled processing in Step S1203, the
start processing after automatic end is ended as is.

[0082] Here, whether or not to execute the start processing
after automatic end is discriminated on the basis of presence
of the automatic end processing flag, but this is not limiting.
Discrimination may be made on the basis of presence of
cancelled processing, for example. In this case, the control
unit 200 refers to the cancellation processing storage portion
232 at start and if there is cancelled processing, and the
control unit 200 executes the start processing after automatic
end. In this case, the processing of setting the automatic end
flag is not necessary.

[0083] Moreover, if there is cancelled processing in the
start processing after automatic end, it may be so configured
that the cancelled processing is displayed on the monitor 121
and selection on whether or not to resume the processing or
whether or not to execute the processing is received from the
user. The presentation is performed by displaying the infor-
mation specifying the cancelled processing on the monitor
121 or the like.

[0084] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and for receiving the ultrasonic waves
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from the ultrasonic probe, the ultrasonic image forming unit
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceipt unit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end pot-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing safe end processing for
safely ending the ongoing processing and processing sched-
uled to be executed in the portable diagnostic ultrasound
apparatus 100.

[0085] The safe end portion 224 may execute the safe end
processing after the end delay time which is time determined
in advance has elapsed since the lid housing 120 and the main
body housing 110 are closed. Moreover, the safe end portion
224 may cancel the ongoing processing and the processing
scheduled to be executed and hold the progress state at can-
cellation in association with the cancelled processing.

[0086] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held inassociation with the progress state from the
state at cancellation.

[0087] Moreover, the automatic end portion 220 may be so
configured that supply of power to the ultrasonic transmis-
sion/receipt unit 113 and the display device (monitor 121) is
shut off, when the lid housing 120 is closed. Moreover, the
automatic end portion 220 may be so configured that, when
the 1id housing 120 is opened during the end delay time,
supply of power to the display device (monitor 121) is
resumed.

[0088] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of processing
is to be awaited in accordance with the user’s setting.

[0089] As described above, according to this embodiment,
opening/closing of the monitor 121 is monitored, and after the
predetermined time has elapsed since the monitor 121 is
closed, the ongoing processing and the processing waiting to
be executed are safely cancelled, and the power of the por-
table diagnostic ultrasound apparatus 100 is turned off.
Therefore, according to this embodiment, even if the monitor
121 is closed, and the video image outputted onto the monitor
121 cannot be checked, the portable diagnostic ultrasound
apparatus 100 is not operated for a long time. Thus, deterio-
ration of hardware by long-term electric conduction can be
prevented. Moreover, since the ongoing processing is safely
ended at the automatic end, corruption or loss of data can be
prevented. That is, since the diagnostic ultrasound apparatus
is used only in arange for which verification has been reliably
made, safety in use of the diagnostic ultrasound apparatus can
be improved.

[0090] Moreover, if the immediately preceding end is auto-
matic end, the cancelled processing is resumed at the start
next time. Therefore, the processing is not left as is after being
cancelled but is executed. Therefore, according to this
embodiment, power can be safely and appropriately turned
off when the portable diagnostic ultrasound apparatus 100 is
not in use, without discarding the processing intended by the
user.
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[0091] In the above-described embodiment, the timing of
the automatic end is after the set predetermined time (end
delay time T) has elapsed, but this is not limiting. For
example, the timing may be when the ongoing processing is
all ended. In this case, the time measuring portion 222 is not
necessary. Moreover, in the above-described flow of the auto-
matic end processing, the processing of discriminating elapse
of the set time in Step S1004 is not necessary, either. Instead,
a processing end discriminating portion for discriminating
end of execution of the ongoing processing is provided. Then,
if it is discriminated in Step S1005 that there is ongoing
processing, the processing end discriminating portion moni-
tors progress of the processing and after the end of the pro-
cessing, turns off the apparatus power. During this progress
monitoring, the safe end portion 224 is made to store the
processing waiting to be executed and to safely cancel it.

Second Embodiment

[0092] Subsequently. a second embodiment to which the
present invention is applied will be explained. In this embodi-
ment, when the automatic end is executed, examination infor-
mation at the automatic end is stored in addition to the infor-
mation of ongoing processing and/or processing waiting to be
executed.

[0093] A configuration of the portable diagnostic ultra-
sound apparatus 100 and a functional block of the control unit
200 of this embodiment are basically similar to those of the
first embodiment. However, in this embodiment, the informa-
tion to be stored at the automatic end is different from that in
the first embodiment as described above. Therefore, the pro-
cessing of the automatic end portion 220, the end condition
stored in the end condition storage portion 231, and the infor-
mation stored in the cancellation processing storage portion
232 are different. This embodiment will be explained below
by focusing on the features of configuration different from
those of the first embodiment.

[0094] The automatic end portion 220 of this embodiment
stores the examination information of the examination being
conducted at the automatic end or the examination being
conducted immediately before the automatic end after the
safe end processing or after the end delay time T has elapsed
in the cancellation processing storage portion 232. The
examination information to be stored is assumed to be relat-
ing to the examination being conducted in the portable diag-
nostic ultrasound apparatus 100 when the monitor 121 is
closed or immediately before as described above. Therefore,
in this embodiment, the above-described examination infor-
mation is stored in addition to the cancellation information
stored in the first embodiment in the cancellation processing
storage portion 232.

[0095] Moreover, in the end condition storage portion 231,
there is stored information on whether to store the examina-
tion information in addition to the end condition stored in the
first embodiment, whether or not to resume the examination
under the same condition as that at the automatic end in the
start processing after the automatic end, whether or not to
display a dialog for confirming an intension of resumption, or
the like.

[0096] Regarding these end conditions, too, the condition
inputted by the operator through the operation portion 111 is
stored by the end condition setting portion 223 in the end
condition storage portion 231. An initial value may be set in
advance in the end condition storage portion 231. In this case,
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if no input is made by the operator, the initial value is used,
whereas if an input is made by the operator, the inputted latest
condition is used.

[0097] As the end condition, regarding presence of storage
of the examination information, whether or not to store the
examination information may be set for each type of the
information. In this embodiment, it is assumed below that
presence of storage of subject information and presence of
apparatus setting information are set separately.

[0098] A flow of the automatic end processing by the auto-
matic end portion 220 in this embodiment will be explained.
FIG. 6 shows a processing flow of the automatic end process-
ing ofthis embodiment. The automatic end processing of this
embodiment is started by using as a trigger receipt of the
closed signal from the monitor 121 by the monitor opening/
closing monitoring portion 221. Moreover, various end con-
ditions are stored in advance in the end condition storage
portion 231.

[0099] Theautomatic end processing of this embodiment is
basically similar to that of the automatic end processing of the
first embodiment explained by reference to FIG. 3. That is,
when the monitor opening/closing monitoring portion 221
receives the closed signal, the time measuring portion 222
starts time measurement (Step S1001). Then, the power sup-
ply control portion 225 stops supply of power to the ultrasonic
transmission/receipt unit 113, the monitor 121, and the opera-
tion portion 111, stops output of ultrasonic waves, and turns
off the power supply of the monitor and the operation portion
(Step $1002). After that, the automatic end portion 220 waits
for elapse of the end delay time T set by the end condition
setting portion 223 (Step S1004). During this period, when
the monitor opening/closing monitoring portion 221 receives
the open signal, the automatic end portion 220 determines
that the lid housing 120 has been opened (Step S1003), makes
the time measuring portion 222 stop time measurement,
makes the power supply control portion 225 resume supply of
power from the power supply 112 to the monitor 121 and the
operation portion 111 (Step S1009), and ends the automatic
end processing.

[0100] TIftheenddelay time T has elapsed without receiving
the open signal, the automatic end portion 220 discriminates
whether or not there is ongoing processing including the
processing waiting to be executed (Step S1005). If it is dis-
criminated to be yes, the safe end portion 224 is made to
execute the safe end processing (Step S1006). Then, the fact
that the immediately preceding end is the automatic end pro-
cessing is stored in the cancellation processing storage por-
tion 232 (Step S1007). Then, the power supply control por-
tion 225 is made to turn off the entire portable diagnostic
ultrasound apparatus 100 (Step S1008), and the automatic
end processing is ended.

[0101] However, in this embodiment, the automatic end
portion 220 executes examination information storage pro-
cessing for storing the examination information in the can-
cellation processing storage portion 232 immediately before
Step S1007 (Step S2001). That is, after the safe end process-
ing in Step S1006 or if it is determined that there is no ongoing
processing in Step S1005, the examination information stor-
age processing is executed after Step S1005 and Step 1006.
[0102] The safe end processing by the safe end portion 224
in Step S1006 is similar to that of the safe end processing in
the first embodiment explained by reference to FIG. 4.
[0103] Subsequently, the examination information storage
processing by the automatic end portion 220 of this embodi-
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ment will be explained. FIG. 7 shows a processing flow of the
examination information storage processing of this embodi-
ment.

[0104] The automatic end portion 220 refers to the end
condition storage portion 231 and discriminates whether or
not subject information is set to be stored as the end condition
(Step S2101). If it is set to be stored, the subject information
used for the immediately preceding examination in the sub-
ject information stored in the examination information stor-
age portion 233 is stored in the cancellation processing stor-
age portion 232 (Step S2102), and the routine proceeds to the
subsequent Step. If it is not set, the routine proceeds to Step
S2103 as is.

[0105] The automatic end portion 220 refers to the end
condition storage portion 231 and discriminates whether or
not apparatus setting information is set to be stored as the end
condition (Step S2103). If it is set to be stored, the subject
information used for the immediately preceding examination
in apparatus setting information stored in the examination
information storage portion 233 is stored in the cancellation
processing storage portion 232 (Step S2104), and the process-
ing is ended. If it is not set, the processing is ended as is.
[0106] Here, discrimination on presence of storage of the
examination information and storage processing are executed
in order of the subject information and the apparatus setting
information, but the processing order is not limited to that.
[0107] Subsequently. the start processing after the auto-
matic end by the control unit 200 of this embodiment will be
explained. FIG. 8 shows a processing flow of the start pro-
cessing after the automatic end of this embodiment. The start
processing after the automatic end of this embodiment is
basically similar to that of the start processing after the auto-
matic end of the first embodiment explained by reference to
FIG. 5. That is, the fact that the immediately preceding pro-
cessing is the automatic end is notified in accordance with the
setting, and if there is cancelled processing, it is resumed
(Steps S1201 to S1204).

[0108] After that, in this embodiment, it is determined
whether or not the examination is to be resumed under the
same condition as that in the automatic end processing. The
subsequent processing is as follows. First, the control unit 200
refers to the end condition storage portion 231 and discrimi-
nates whether or not the setting is inquiring an intention of
restoration (Step S2201).

[0109] Ifthe intention is inquired about in setting, a confir-
mation dialogue is displayed on the monitor 121, and an
instruction from the operator is received (Step S2202). Data
used for the display of the conformation dialogue is held in
the storage portion in advance. If setting does not inquire the
intention, the routine proceeds to Step S2203 as is.

[0110] Then, if the operator gives an instruction of restora-
tion, or if it is set to restore at time of resumption in the end
condition storage portion 231 regardless of the intention of
the operator (Step S2203), the control unit 200 restores the
examination information stored in the cancellation process-
ing storage portion 232 (Step S2204) and ends the processing.
On the other hand, in the other cases, the examination infor-
mation stored in the cancellation processing storage portion
232 is discarded (Step S2205), and the processing is ended.
[0111] The above-described processing in Steps S1201 to
S1204 does not have to be executed.

[0112] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
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housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and receiving the ultrasonic waves
from the ultrasonic probe, the ultrasonic image forming unit
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceipt unit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end por-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing the safe end processing
for safely ending the ongoing processing and the processing
scheduled to be executed in the portable diagnostic ultra-
sound apparatus 100.

[0113] The safe end portion 224 may execute the safe end
processing after the end delay time which is the time deter-
mined in advance has elapsed since the lid housing 120 and
the main body housing 110 are closed. Moreover, the safe end
portion 224 may cancel the ongoing processing and the pro-
cessing scheduled to be executed and hold the progress state
at cancellation in association with the cancelled processing.

[0114] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held inassociation with the progress state from the
state at cancellation.

[0115] Moreover, the automatic end portion 220 may store
the examination information of the examination conducted in
the portable diagnostic ultrasound apparatus immediately
before the lid housing 120 is closed. The control unit 200 may
restore the examination information stored by the automatic
end portion 220 at startup of the portable diagnostic ultra-
sound apparatus and conduct the examination in accordance
with the restored examination information.

[0116] Moreover, the automatic end portion 220 may be so
configured that, when the lid housing 120 is closed, supply of
power to the ultrasonic transmission/receipt unit 113 and the
display device (monitor 121) is shut off. Moreover, the auto-
matic end portion 220 may be so configured that, when the lid
housing 120 is opened during the end delay time, supply of
power to the display device (monitor 121) is resumed.

[0117] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of processing
is to be awaited in accordance with the user’s setting.

[0118] Thus, according to this embodiment, deterioration
of hardware caused by continuous electric conduction can be
suppressed without increasing user workload. Thus, safety of
the apparatus is improved.

[0119] Moreover, in this embodiment, information indicat-
ing a state of the examination conducted at that time; that is,
the name of the subject, a date of birth of the subject, or the
like is stored at an arbitrary timing. As described above,
according to this embodiment, the examination information
of the examination being conducted immediately before the
automatic end is stored and the examination information can
be restored at the subsequent startup, and thus, the examina-
tion can be resumed under the same condition as that before
the automatic end. There is no need to make sefting again
when the examination is continued, whereby the operator
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workload can be reduced, and occurrence of erroneous
examination can be suppressed at the same time.

Third Embodiment

[0120] Subsequently, a third embodiment to which the
present invention is applied will be explained. In this embodi-
ment, the subsequent automatic end processing is changed in
accordance with the direction when the monitor 121 is closed.
[0121] Ingeneral, the monitor 121 (lid housing 120) is used
in a state opened perpendicularly or substantially perpendicu-
larly to the main body housing 110 of the portable diagnostic
ultrasound apparatus 100. The main body housing 110 is
generally arranged and used horizontally. At this time, if the
monitor 121 (lid housing 120) is closed to the main body
housing 110 side, it often occurs when the operator tempo-
rarily suspends use. On the other hand, if the monitor 121 (lid
housing 120) is closed and then, brought into a vertical state,
in many cases the user intends to carry the portable diagnostic
ultrasound apparatus 100.

[0122] Inthis embodiment, paying attention to this feature,
after detection that the monitor 121 has been closed, the
direction of the monitor 121 (lid housing 120) is detected, and
if it is horizontal, ongoing processing is safely ended after a
predetermined time has elapsed, and power of the apparatus is
turned off. On the other hand, if it is vertical, the ongoing
processing is safely ended immediately after that, and power
of the apparatus is turned off.

[0123] Theportable diagnostic ultrasound apparatus 100 of
this embodiment which realizes that will be explained. The
portable diagnostic ultrasound apparatus 100 of this embodi-
ment basically has a configuration similar to that of the first
embodiment.

[0124] However, as illustrated in FIG. 9, the portable diag-
nostic ultrasound apparatus 100 of this embodiment is pro-
vided with an attitude detecting device 122 for detecting an
attitude (direction) of the lid housing 120 (monitor 121).
Here, an instance that the attitude detecting device 122 is
arranged in the lid housing 120 is exemplified.

[0125] For the attitude detecting device 122, a gyro or the
like, for example, is used. The attitude detecting device 122
outputs a signal indicating the direction (attitude) of the lid
housing 120 (monitor 121) at that point of time to the control
unit 200 at predetermined time intervals. Here, a signal out-
putted when the direction of the lid housing 120 (monitor
121) is horizontal is referred to as a horizontal signal, and a
signal outputted in the case of the vertical is referred to as a
vertical signal.

[0126] A functional block of the control unit 200 of this
embodiment is illustrated in FIG. 10. As illustrated in this
figure, the control unit 200 of this embodiment is further
provided with a monitor attitude monitoring portion 226 for
monitoring an attitude of the lid housing 120 (monitor 121) in
addition to the configuration of the first embodiment illus-
trated in F1G. 2.

[0127] The monitor attitude monitoring portion 226
receives the horizontal signal or the vertical signal from the
attitude detecting device 122 and discriminates the attitude of
the monitor 121. In this embodiment, if the monitor attitude
monitoring portion 226 receives the horizontal signal after a
predetermined time At has elapsed since the monitor opening/
closing monitoring portion 221 receives the closed signal, the
monitor attitude monitoring portion 226 instructs the auto-
matic end portion 220 to execute the safe end processing after
waiting only for the end delay time T, similarly to each of the
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above embodiments. On the other hand, if the vertical signal
is received, it instructs execution of the safe end processing
without waiting for elapse of the end delay time T.

[0128] The automatic end portion 220 of this embodiment
discriminates presence of execution processing in accordance
with an instruction from the monitor attitude monitoring por-
tion 226 and then, makes the safe end portion 224 execute the
safe end processing as necessary.

[0129] A flow of the automatic end processing by the auto-
matic end portion 220 of this embodiment will be described.
FIG. 11 shows a processing flow of the automatic end pro-
cessing of this embodiment. The automatic end processing of
this embodiment is started while using as a trigger receipt of
the closed signal from the monitor 121 by the monitor open-
ing/closing monitoring portion. Moreover, various end con-
ditions are stored in the end condition storage portion 231 in
advance.

[0130] Theautomatic end processing of this embodiment is
basically similar to that of the automatic end processing of the
first embodiment explained by reference to FIG. 3. That s,
when the monitor opening/closing monitoring portion 221
receives the closed signal, the time measuring portion 222
starts time measurement (Step S1001). Then, the power sup-
ply control portion 225 stops supply of power to the ultrasonic
transmission/receipt unit 113, the monitor 121, and the opera-
tion portion 111, stops output of ultrasonic waves, and turns
off the power supply of the monitor and the operation portion
(Step S1002).

[0131] After that, in this embodiment, the monitor attitude
monitoring portion 226 discriminates whether or not the
monitor 121 is horizontal (Step S3001). Here, discrimination
is made on the basis of whether or not the horizontal signal
has been received. If the horizontal signal has been received,
the automatic end portion 220 waits only for the end delay
time T (Step S1004), similarly to the automatic end process-
ing of the first embodiment, and if there is ongoing processing
(Step S1005), executes the safe end processing (Step S1006),
sets the automatic end processing flag (Step S1007), turns off
power of the apparatus (Step S1008), and ends the processing.
Ifthe monitor 121 is opened during standby for the end delay
time T, too, time measurement is stopped, power of the moni-
tor 121 and the operation portion 111 is turned off, and the
processing is ended, similarly to the first embodiment.
[0132] On the other hand, if the horizontal signal has not
been received in Step S3001, the automatic end portion 220
proceeds to Step S1005 without waiting for the end delay time
T.

[0133] The safe end processing by the safe end portion 224
of this embodiment is similar to that of the first embodiment.
Moreover, the start processing after the automatic end is
similar to that of the first embodiment.

[0134] Here, execution of the processing in the first
embodiment is explained as an example of the automatic end
processing executed in this embodiment, but this is not lim-
iting. It may be the processing of the second embodiment. In
this case, the processing at the start immediately after the
automatic end is assumed to be also similar to that of the
second embodiment.

[0135] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and receiving the ultrasonic waves
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from the ultrasonic probe, the ultrasonic image forming unit
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceipt unit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end por-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing safe end processing for
safely ending the ongoing processing and processing sched-
uled to be executed in the portable diagnostic ultrasound
apparatus 100.

[0136] The safe end portion 224 may execute the safe end
processing after the end delay time which is the time deter-
mined in advance has elapsed since the lid housing 120 and
the main body housing 110 are closed. Moreover, the safe end
portion 224 may cancel the ongoing processing and the pro-
cessing scheduled to be executed and hold the progress state
at cancellation in association with the cancelled processing.
[0137] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held in association with the progress state from the
state at cancellation.

[0138] Moreover, the automatic end portion 220 may store
the examination information on the examination conducted in
the portable diagnostic ultrasound apparatus immediately
before the lid housing 120 is closed. The control unit 200 may
restore the examination information stored by the automatic
end portion 220 at startup of the portable diagnostic ultra-
sound apparatus and conduct the examination in accordance
with the restored examination information.

[0139] Moreover, the attitude detecting device 122 for
detecting the attitude of the 1id housing 120 after the lid
housing 120 is closed may be further provided, and if it is
detected that the attitude of the lid housing 120 is other than
horizontal, the safe end portion 224 may execute the safe end
processing immediately after the detection without waiting
for elapse of the end delay time.

[0140] Moreover, the automatic end portion 220 may be so
configured that, when the lid housing 120 is closed, supply of
power to the ultrasonic transmission/receipt unit 113 and the
display device (monitor 121) is shut off. Moreover, the auto-
matic end portion 220 may be so configured that, when the lid
housing 120 is opened during the end delay time, supply of
power to the display device (monitor 121) is resumed.
[0141] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of processing
is to be awaited in accordance with the user’s setting.
[0142] Thus, according to this embodiment, deterioration
of hardware caused by continuous electric conduction can be
suppressed without increasing user workload, as in the first
embodiment or the second embodiment. Thus, safety of the
apparatus is improved.

[0143] Moreover, according to this embodiment, the pro-
cedure of the automatic end processing is changed in accor-
dance with the orientation of the portable diagnostic ultra-
sound apparatus 100 after the monitor 121 (lid housing 120)
is closed. That is, in the case of closing so that the monitor 121
(lidhousing 120) is directed horizontally, which is considered
to be temporary interruption of the use, the safe end process-
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ing is executed after the end delay time T, and the procedure
is ended. Alternatively, in the case of closing so that the
monitor 121 (lid housing 120) is directed perpendicularly,
which is considered to be interruption of the use for move-
ment, the safe end processing is executed without waiting for
the end delay time T, and the procedure is ended. Therefore,
the automatic end processing can be realized appropriately in
a mode according to the user’s intention.

Fourth Embodiment

[0144] Subsequently, a fourth embodiment to which the
present invention is applied will be explained. In this embodi-
ment, at the automatic end, the fact that the automatic end will
be executed is notified to the user.

[0145] A configuration of the portable diagnostic ultra-
sound apparatus 100 of this embodiment is basically similar
to that of the first embodiment. However, since this embodi-
ment has a notification function as described above, the con-
figuration of the control unit 200 is different. The functional
block of the control unit 200 of this embodiment is illustrated
in F1G. 12. As illustrated in this figure, the control unit 200 of
this embodiment is provided with an automatic end notifica-
tion portion 227 in the automatic end portion 220 in addition
to the configuration of the first embodiment illustrated in FIG.
2.

[0146] Moreover, the time measuring portion 222 of this
embodiment notifies a measured time to the automatic end
notification portion 227 at a predetermined time interval AT.
Here, the time interval AT is assumed to be drastically shorter
than the delay end time T. When the automatic end notifica-
tion portion 227 receives a notice from the time measuring
portion 222, the automatic end notification portion 227 sends
anotice indicating that the automatic end processing is under-
way. The notice is made such that, for example, a notice is
given to a sub monitor provided in the portable diagnostic
ultrasound apparatus 100, an LED provided in the portable
diagnostic ultrasound apparatus 100 is flashed, a beep sound
is outputted from a speaker provided in the portable diagnos-
tic ultrasound apparatus 100, or the like.

[0147] The automatic end notification portion 227 may be
so configured that time until the automatic end is calculated
and is notified to the operator. Time LT until the automatic end
is calculated by LT=T-mxAT, assuming that the end delay
time is T, and the number of times of receipts of AT is m. In
this case, the calculated time LT is displayed on the sub
monitor at every AT.

[0148] A flow of the automatic end processing by the auto-
matic end portion 220 of this embodiment will be explained
by reference to F1G. 13. The automatic end processing of this
embodiment is basically similar to any one of the above
described embodiments. Here, an instance basically similar
to the first embodiment will be explained as an example.
[0149] Similarly to the first embodiment, when the monitor
opening/closing monitoring portion 221 receives the closed
signal, the time measuring portion 222 starts time measure-
ment (Step S1001). Then, the power supply control portion
225 stops supply of power to the ultrasonic transmission/
receipt unit 113, the monitor 121, and the operation portion
111, stops output of ultrasonic waves, and turns off the power
supply of the monitor and the operation portion (Step S1002).
After that, the automatic end portion 220 waits for elapse of
the end delay time T set by the end condition setting portion
223 (Step S1004). During this period, when the monitor
opening/closing monitoring portion 221 receives the open
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signal, the automatic end portion 220 determines that the lid
housing 120 has been opened (Step S1003), makes the time
measuring portion 222 stop time measurement, makes the
power supply control portion 225 resume supply of power
from the power supply 112 to the monitor 121 and the opera-
tion portion 111 (Step S1009), and ends the automatic end
processing.

[0150] Moreover, in this embodiment, during this period;
that is, for a period from start of time measurement after
receipt of the closed signal until the end delay time T has
elapsed, the automatic end notification portion 227 sends a
notice (Step S4002) indicating that the automatic end pro-
cessing is underway at every AT (Step S4001).

[0151] The processing after the end delay time T has
elapsed without receiving the open signal is similar to that of
the first embodiment. That is, the automatic end portion 220
discriminates whether or not there is ongoing processing,
including processing waiting to be executed (Step S1005). If
it is discriminated to be Yes, the safe end portion 224 is made
to execute the safe end processing (Step S1006). The fact that
the immediately preceding end is the automatic end process-
ing is stored in the cancellation processing storage portion
232 (Step S1007). Then, the power supply control portion 225
1s made to turn off the entire portable diagnostic ultrasound
apparatus 100 (Step S1008), and the automatic end process-
ing is ended.

[0152] The safe end processing by the safe end portion 224
at Step S1006 is similar to that of the first embodiment.
Moreover, the start processing after the automatic end is also
similar to that of the first embodiment.

[0153] Moreover, in this embodiment, it may be so config-
ured that whether or not to notify the automatic end can be set
by the user as the end condition.

[0154] Moreover, the automatic end processing which is
the basis of this embodiment may be the automatic end pro-
cessing of the second embodiment or the third embodiment.
In this case, the start processing after the automatic end is also
made similar to that of the applicable embodiment.

[0155] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and receiving the ultrasonic waves
from the ultrasonic probe, the ultrasonic image forming unit
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceipt unit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end por-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing the safe end processing
for safely ending the ongoing processing and processing
scheduled to be executed in the portable diagnostic ultra-
sound apparatus 100.

[0156] The safe end portion 224 may execute the safe end
processing after the end delay time which is the time deter-
mined in advance has elapsed since the lid housing 120 and
the main body housing 110 are closed. Moreover, the safe end
portion 224 may cancel the ongoing processing and the pro-
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cessing scheduled to be executed and hold the progress state
at cancellation in association with the cancelled processing.
[0157] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held inassociation with the progress state from the
state at cancellation.

[0158] Moreover, the automatic end portion 220 may store
the examination information of the examination conducted in
the portable diagnostic ultrasound apparatus immediately
before the lid housing 120 is closed. The control unit 200 may
restore the examination information stored by the automatic
end portion 220 at the startup of the portable diagnostic ultra-
sound apparatus and conduct the examination in accordance
with the restored examination information.

[0159] Moreover, the attitude detecting device 122 for
detecting the attitude of the 1id housing 120 after the lid
housing 120 is closed may be further provided, and if it is
detected that the attitude of the lid housing 120 is other than
horizontal, the safe end portion 224 may execute the safe end
processing immediately after the detection without waiting
for elapse of the end delay time.

[0160] The automatic end portion 220 may be further pro-
vided with the automatic end notification portion 227 for
notifying that the automatic end is to be executed at a prede-
termined time interval during the end delay time.

[0161] Moreover, the automatic end portion 220 may be so
configured that, when the lid housing 120 is closed, supply of
power to the ultrasonic transmission/receipt unit 113 and the
display device (monitor 121) is shut off. Moreover, the auto-
matic end portion 220 may be so configured that, when the lid
housing 120 is opened during the end delay time, supply of
power to the display device (monitor 121) is resumed.
[0162] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of the pro-
cessing is to be awaited in accordance with the user’s setting.
[0163] Thus, according to this embodiment, deterioration
of hardware caused by continuous electric conduction can be
suppressed without increasing user workload as in the first
embodiment or the second embodiment. Thus, safety of the
apparatus is also improved.

[0164] Moreover, according to this embodiment, when the
automatic end processing is to be executed, the user is notified
of the fact. Therefore, the user can easily grasp that the auto-
matic end is being executed.

Fifth Embodiment

[0165] Subsequently, a fifth embodiment to which the
present invention is applied will be explained. In this embodi-
ment, if the portable diagnostic ultrasound apparatus 100 is
driven by a battery, the end delay time T is adjusted by
considering also a remaining battery capacity.

[0166] A configuration of the portable diagnostic ultra-
sound apparatus 100 of this embodiment is basically similar
to that of the first embodiment. However, in this embodiment,
as described above, the end delay time T is adjusted when the
apparatus is driven by a battery, in accordance with the
remaining battery capacity. Therefore, processing of the
power supply control 225 and the automatic end portion 220
of this embodiment is different.

[0167] The power supply control portion 225 of this
embodiment discriminates whether or not the power supply
112 is driven by a battery, and if power is supplied from a
battery, when the user closes the lid housing 120, the remain-
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ing battery capacity (remaining battery capacity data) at that
point of time is notified to the end condition setting portion
223. Whether or not the apparatus is driven by a battery is
discriminated on the basis of whether or not an AC cable is
connected, for example.

[0168] When the automatic end portion 220 receives the
remaining battery capacity data from the power supply con-
trol portion 225 after receipt of the closed signal from the
monitor opening/closing monitoring portion 221, the auto-
matic end portion 220 calculates drivable time BT by the
remaining battery capacity. The calculation of the drivable
time BT is made by using loading. The loading is determined
in advance and stored in the storage portion 230.

[0169] Then, the drivable time BT is compared with the set
end delay time T, and if the drivable time BT is smaller
(T>BT), the end delay time T is changed. The time to be
changed is a value obtained by subtracting time required for
safe end from the drivable time BT. The time required for the
safe end is determined in advance and stored in the end
condition storage portion 231. Then, after the end delay time
T after the replacement has elapsed, the safe end is executed.
If the drivable time BT is larger (T<BT), the end delay time T
is set as is.

[0170] A flow of the automatic end processing by the auto-
matic end portion 220 of this embodiment will be explained
by reference to FI1G. 14. The automatic end processing of this
embodiment is basically similar to any one of the above
described embodiments. Here, an instance basically similar
to the first embodiment will be explained as an example.
[0171] Regarding the automatic end portion 220 of this
embodiment, the time measuring portion 222 starts time mea-
surement (Step S1001). Then, when the power supply control
portion 225 stops output of ultrasonic waves and turns off the
power supply of the monitor and the operation portion (Step
S1002), it is discriminated whether or not the portable diag-
nostic ultrasound apparatus 100 is driven by a battery (Step
S5001). The automatic end portion 220 makes this discrimi-
nation on whether or not the remaining battery capacity data
is obtained from the power supply control portion 225. That
is, if the remaining battery capacity data is received, it is
discriminated that the apparatus is driven by a battery.
[0172] Ifthe apparatus is driven by a battery, the automatic
end portion 220 calculates the drivable time BT (Step S5002)
and compares it with the end delay time T (Step S5003). Ifthe
drivable time BT is smaller (T>BT), the end delay time T is
changed (Step $5004).

[0173] Ifthe end delay time T is smaller in Step S5003, the
processing in Step S5004 is not executed, and if the apparatus
is not driven by a battery in Step S5001, processing in Steps
S5002 to S5004 is not executed, but the routine proceeds to
Step S1003.

[0174] The subsequent processing is similar to that of the
first embodiment. The safe end processing and the start pro-
cessing after the automatic end are also similar. Moreover, in
this embodiment, the automatic end processing to serve as the
basis may be the automatic end processing in the second
embodiment, that in the third embodiment, or that in the
fourth embodiment.

[0175] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and receiving the ultrasonic waves
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from the ultrasonic probe, the ultrasonic image forming unit
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceipt unit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end pot-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing the safe end processing
for safely ending the ongoing processing and the processing
scheduled to be executed in the portable diagnostic ultra-
sound apparatus 100.

[0176] The safe end portion 224 may execute the safe end
processing after the end delay time which is the time deter-
mined in advance has elapsed since the lid housing 120 and
the main body housing 110 are closed. Moreover, the safe end
portion 224 may cancel the ongoing processing and the pro-
cessing scheduled to be executed and hold the progress state
at cancellation in association with the cancelled processing,
[0177] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held inassociation with the progress state from the
state at cancellation.

[0178] Moreover, the automatic end portion 220 may store
the examination information of the examination conducted in
the portable diagnostic ultrasound apparatus immediately
before the lid housing 120 is closed. The control unit 200 may
restore the examination information stored by the automatic
end portion 220 at the startup of the portable diagnostic ultra-
sound apparatus and conduct the examination in accordance
with the restored examination information.

[0179] Moreover, the attitude detecting device 122 for
detecting the attitude of the 1id housing 120 after the lid
housing 120 is closed may be further provided, and if it is
detected that the attitude of the lid housing 120 is other than
horizontal, the safe end portion 224 may execute the safe end
processing immediately after the detection without waiting
for elapse of the end delay time.

[0180] The automatic end portion 220 may be further pro-
vided with the automatic end notification portion 227 for
notifying that automatic end is to be executed at a predeter-
mined time interval during the end delay time.

[0181] Moreover, the portable diagnostic ultrasound appa-
ratus 100 is provided with a battery for supplying power to the
portable diagnostic ultrasound apparatus, and the control unit
200 is further provided with a remaining capacity detecting
portion (power supply control portion 225) for detecting a
remaining battery capacity, and if the portable diagnostic
ultrasound apparatus is driven by the battery, the automatic
end portion 220 may compare the driving time by a remaining
battery capacity with the end delay time and if the driving
time is shorter, the end delay time may be changed in accor-
dance with the driving time.

[0182] Moreover, the automatic end portion 220 may be so
configured that, when the lid housing 120 is closed, supply of
power to the ultrasonic transmission/receipt unit 113 and the
display device (monitor 121) is shut off. Moreover, the auto-
matic end portion 220 may be so configured that, when the lid
housing 120 is opened during the end delay time, supply of
power to the display device (monitor 121) is resumed.
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[0183] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of the pro-
cessing is to be awaited in accordance with the user’s setting.
[0184] Thus, according to this embodiment, deterioration
of hardware caused by continuous electric conduction can be
suppressed without increasing user workload, as in the first
embodiment or the second embodiment. Thus, safety of the
apparatus is also improved.

[0185] Moreover, according to this embodiment, in the case
of battery-driven, the end delay time T is adjusted in accor-
dance with the remaining battery capacity. Therefore, feasi-
bility of the safe end processing in the automatic end process-
ing of the portable diagnostic ultrasound apparatus 100 is
improved, and safety is further improved.

Sixth Embodiment

[0186] Subsequently. a sixth embodiment to which the
present invention is applied will be explained. In this embodi-
ment, by using the closing of the monitor 121 (lid housing
120) as a trigger, transfer of data (examination result) held in
the storage portion 230 of the portable diagnostic ultrasound
apparatus 100 to an external medium or to an external device
is started in accordance with the user’s setting. The data
transfer is executed for a period until the end delay time T has
elapsed.

[0187] A configuration of the portable diagnostic ultra-
sound apparatus 100 of this embodiment is basically similar
to that of the first embodiment. However, in this embodiment,
as described above, data is transferred by using the closing of
the monitor 121 as a trigger. Thus, the configuration of the
control unit 200 of this embodiment is different. The func-
tional block of the control unit 200 of this embodiment is
illustrated in FIG. 15. As illustrated in this figure, the control
unit 200 of this embodiment is provided with a data transfer
portion 240 in addition to the configuration of the first
embodiment illustrated in FIG. 2.

[0188] When the monitor 121 is closed, setting on whether
or not to transfer data is set by the user through the operation
portion 111. The end condition setting portion 223 stores the
setting made through the operation portion 111 in the end
condition storage portion 231. An initial value on presence of
execution of data transfer may be set in advance in the end
condition storage portion 231.

[0189] The data transfer portion 240 of this embodiment
transfers the examination result stored in the examination
result storage portion 234 to the outside by using the closing
of the monitor 121 as a trigger. More specifically, when the
monitor 121 is closed, it is discriminated whether or not the
end condition has a setting to execute data transfer. If the
setting is to execute data transfer, transfer preparation pro-
cessing is executed. If it is discriminated that transfer is to be
executed in the transfer preparation processing, data transfer
is started.

[0190] The data transfer portion 240 of this embodiment
uses information on whether or not the power supply 112 is
driven by a battery in the transfer preparation processing.
Therefore, in this embodiment, if the monitor 121 is closed,
the power supply control portion 225 discriminates whether
or not the power supply 112 is driven by a battery, similarly to
the fifth embodiment, and transfers a discrimination result to
the data transfer portion 140. If the discrimination result is
battery-driven, the remaining battery capacity is also trans-
ferred to the data transfer portion 240.
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[0191] A flow of the automatic end processing by the auto-
matic end portion 220 of this embodiment will be explained
by reference to FIG. 16. The automatic end processing of this
embodiment is basically similar to that of any one of the
above-described embodiments. Here, the instance basically
similar to that of the first embodiment will be explained as an
example.

[0192] In this embodiment, when the time measuring por-
tion 222 starts time measurement (Step S1001) and the power
supply control portion 225 stops output of the ultrasonic
waves and turns off the power supply of the monitor and the
operation portion (Step S1002), the data transfer portion 240
executes the transfer preparation processing (Step S6001).
[0193] If it is determined that the data transfer is to be
executed as the result of the transfer preparation processing
(Step S6002), the data transfer portion 240 starts data transfer
(Step S6003).

[0194] After that, in the automatic end portion 220, the
processing of waiting for elapse of the end delay time T (Step
S1004) and of executing the safe processing is similar to that
of the first embodiment. If data transfer by the data transfer
portion 240 is continuing at this point of time, it is determined
to be ongoing processing in Step S1005. Moreover, while
elapse of the end delay time T is awaited, if the monitor 121
is opened, if data is being transferred (Step S6004), the auto-
matic end portion 220 notifies the user of the fact (Step
S6005).

[0195] Subsequently, details of the transfer preparation
processing by the data transfer portion 240 in Step S6001 of
this embodiment will be explained. FIG. 17 shows a process-
ing flow of the transfer preparation processing of this embodi-
ment.

[0196] The data transfer portion 240 discriminates whether
or not the setting is to transfer data when the monitor 121 is
closed as the end condition (Step S6101). If the setting is to
transfer data, it is discriminated whether or not data waiting to
be transferred is held in the examination result storage portion
234 (Step S6102). If there is data waiting to be transferred, it
is discriminated whether or not a transfer destination is con-
nected (Step S6103).

[0197] Then, if the transfer destination is connected, the
data transfer portion 240 discriminates whether or not the
portable diagnostic ultrasound apparatus 100 is driven by a
battery (Step S6104). Here, discrimination is made on the
basis of information from the power supply control portion
225.

[0198] If the apparatus is not driven by a battery, the data
transfer portion 240 effects setting that data transfer is to be
executed (Step S6105). For example, a transfer flag is set.
[0199] On the other hand, in Step S6104, if it is discrimi-
nated that the apparatus is driven by a battery, the data transfer
portion 240 discriminates whether or not the remaining bat-
tery capacity is at a threshold value determined in advance or
more (Step S6106). The threshold value is determined in
advance in accordance with data capacity that can be trans-
ferred in the end delay time T. It may be a fixed value or may
be set for each of a plurality of end delay times T so that the
value can be selected in accordance with the end delay time T.
Moreover, it may be so configured that a plurality of values
are set in advance in association with both a quantity of the
data waiting to be transferred and the end delay time T, and a
threshold value matching both conditions is selected.

[0200] Ifthe remaining battery capacity is at the threshold
value or more, the routine proceeds to Step S6105.
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[0201] If transfer setting is not effected in Step S6101, if
there is no data waiting to be transferred in Step S6102, if the
transfer destination is not connected in Step S6103, and if the
remaining capacity is smaller than the threshold value in Step
S6106, the data transfer portion 240 sets such that the data
transfer is not executed (Step S6109); for example, a non-
transfer flag is set. At this time, if the transfer destination is
not connected in Step S6103 or if the remaining capacity is
smaller than the threshold value in Step S6106, the data
transfer portion 240 givens an alarm on the sub monitor
(Steps S6107, S6108). The alarm may be made in any
method, such as display of a message on the sub monitor,
flashing of an LED, output of a beep sound, and the like.
[0202] FIG. 18 illustrate examples of an alarm displayed on
the sub monitor. FIG. 18(a) is an example message displayed
in Step S6107, and FIG. 18(%) is an example message dis-
played is Step S6108. These messages may be configured to
be displayed when the monitor 121 is opened immediately
after the automatic end, for example.

[0203] Inthisembodiment, the instance in which, when the
monitor 121 is closed, all the data stored in the storage portion
230 of the portable diagnostic ultrasound apparatus 100 is
transferred is explained as an example, but this is not limiting.
For example, a transfer capacity may be determined in
advance. For example, the transfer capacity may be deter-
mined to be a capacity for one day, a capacity for one exami-
nation, or the like.

[0204] Moreover, it may be so configured that the transfer
capacity is determined in accordance with the end delay time
T. In this case, for example, in the transfer preparation pro-
cessing, the data transfer portion 240 compares time (transfer
time) TrT for transferring all the data to be transferred with
the end delay time T. If the transfer time TrT is longer than the
end delay time T (TrT>T), the data capacity that can be
transferred within the end delay time T 1s calculated, and only
the calculated data capacity is transferred.

[0205] Inthis embodiment, the safe end processing and the
start processing after the automatic end are similar to those of
the first embodiment. Moreover, in this embodiment, the
automatic end processing to serve as the basis may be the
automatic end processing of the second embodiment, that of
the third embodiment, that of the fourth embodiment, or that
of the fifth embodiment.

[0206] As described above, the portable diagnostic ultra-
sound apparatus 100 of this embodiment is the portable diag-
nostic ultrasound apparatus 100 provided with the main body
housing 110 including the ultrasonic transmission/receipt
unit 113 for generating and transmitting the ultrasonic waves
to the ultrasonic probe and receiving the ultrasonic waves
from the ultrasonic probe, the ultrasonic image forming umt
114 for forming the ultrasonic image on the basis of the
ultrasonic waves received in the ultrasonic transmission/re-
ceiptunit 113, and the control unit 200 and the lid housing 120
including the display device (monitor 121) for displaying the
ultrasonic image, and the lid housing 120 is attached to the
main body housing 110, capable of being opened/closed, and
the control unit 200 is provided with the automatic end por-
tion 220 for ending the diagnostic ultrasound apparatus 100
(shutting off supply of power to the portable diagnostic ultra-
sound apparatus 100) when the lid housing 120 is closed and
the safe end portion 224 for executing safe end processing for
safely ending the ongoing processing and processing sched-
uled to be executed in the portable diagnostic ultrasound
apparatus 100.
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[0207] The safe end portion 224 may execute the safe end
processing after the end delay time which is the time deter-
mined in advance has elapsed since the lid housing 120 and
the main body housing 110 are closed. Moreover, the safe end
portion 224 may cancel the ongoing processing and the pro-
cessing scheduled to be executed and hold the progress state
at cancellation in association with the cancelled processing.
[0208] Moreover, if the previous end is the end by the
automatic end portion, at startup of the portable diagnostic
ultrasound apparatus, the control unit 200 may resume the
processing held inassociation with the progress state from the
state at cancellation.

[0209] Moreover, the automatic end portion 220 may store
the examination information of the examination conducted in
the portable diagnostic ultrasound apparatus immediately
before the lid housing 120 is closed. The control unit 200 may
restore the examination information stored by the automatic
end portion 220 at the startup of the portable diagnostic ultra-
sound apparatus and conduct the examination in accordance
with the restored examination information.

[0210] Moreover, the attitude detecting device 122 for
detecting the attitude of the 1id housing 120 after the lid
housing 120 is closed may be further provided, and if it is
detected that the attitude of the lid housing 120 is other than
horizontal, the safe end portion 224 may execute the safe end
processing immediately after the detection without waiting
for elapse of the end delay time.

[0211] The automatic end portion 220 may be further pro-
vided with the automatic end notification portion 227 for
notifying that automatic end is to be executed at a predeter-
mined time interval during the end delay time.

[0212] Moreover, if the portable diagnostic ultrasound
apparatus 100 is provided with a battery for supplying power
to the portable diagnostic ultrasound apparatus, the control
unit 200 is further provided with a remaining capacity detect-
ing portion (power supply control portion 225) for detecting
a remaining battery capacity. and the portable diagnostic
ultrasound apparatus is driven by the battery, the automatic
end portion 220 may compare the driving time by a remaining
battery capacity with the end delay time, and if the driving
time is shorter, the end delay time may be changed in accor-
dance with the driving time.

[0213] Theexamination result storage portion 234 forhold-
ing data obtained in the portable diagnostic ultrasound appa-
ratus may be further provided, and the control unit 200 may be
further provided with the data transfer portion 240 for trans-
ferring dataheld in the examination result storage portion 234
to the outside by using the closing of the 1id housing 120 as a
trigger.

[0214] Moreover, the automatic end portion 220 may be so
configured that, when the lid housing 120 is closed, supply of
power to the ultrasonic transmission/receipt unit 113 and the
display device (monitor 121) is shut off. Moreover, the auto-
matic end portion 220 may be so configured that, when the lid
housing 120 is opened during the end delay time, supply of
power to the display device (monitor 121) is resumed.
[0215] Furthermore, the safe end portion 224 may be so
configured that, for the ongoing processing, end of the pro-
cessing is to be awaited in accordance with the user’s setting.
[0216] Thus, according to this embodiment, deterioration
of hardware caused by continuous electric conduction can be
suppressed without increasing user workload as in the first
embodiment or the second embodiment. Thus, safety of the
apparatus is improved.
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[0217] Moreover, according to this embodiment, since it is
so configured that data is transferred during the end delay
time T by using the closing of the monitor 121 as a trigger, the
images and measurement results obtained in the portable
diagnostic ultrasound apparatus 100 can be reliably trans-
ferred to external media for storage without user workload. In
the portable diagnostic ultrasound apparatus 100, since the
external transfer of required data is executed within the end
delay time T at the automatic end, the examination efficiency
is also improved.

[0218] In each of the above described embodiments, the
examination information stored in the examination informa-
tion storage portion 233 may be reset after a predetermined
time (reset time RT) has elapsed since the lid housing 120 is
closed. In this case, setting of whether or not to reset the
examination information of the examination after the reset
time RT has elapsed since the lid housing 120 is closed and
the reset time RT are set as end conditions.

[0219] The setting may be registered in advance in the end
condition storage portion 231 or may be so configured that the
operator inputs it through the operation portion 111, and the
end condition setting portion 223 stores it in the end condition
storage portion 231. An upper limit of the reset time RT is the
end delay time T.

[0220] Regarding the automatic end processing in this case,
only aportion relating to the reset processing is extracted and
explained by reference to FIG. 19.

[0221] As the automatic end processing, in the automatic
end portion 220, similarly to each of the above-described
embodiments, when the monitor opening/closing monitoring
portion 221 receives the closed signal, the time measuring
portion 222 starts time measurement, and the power supply
control portion 225 stops output of the ultrasonic waves and
turns off the monitor 121 and the operation portion 111.
[0222] After that, the automatic end portion 220 discrimi-
nates whether or not the end condition is set such that the
examination information is reset (Step S7001). If it is not set,
the routine proceeds to Step S1003 as is.

[0223] On the other hand, if it is set, elapse of the reset time
RT is awaited (Step S7002), the reset processing (Step 7003)
is executed, and after the reset processing, the routine returns
to Step S1003. If the monitor 121 (lid housing 120) is opened
during this period, the routine proceeds to Step S1009 as
usual.

[0224] As described above in each of the embodiments of
the present invention, the automatic end portion 220 may be
so configured that the examination information registered in
the portable diagnostic ultrasound apparatus when the lid
housing 120 is closed is reset after a predetermined time has
elapsed since the lid is closed in accordance with the user’s
instruction.

[0225] Moreover, on the contrary, it may be so configured
that, if the monitor 121 (lid housing 120) is opened during the
end delay time T, the examination information stored in the
examination information storage portion 233 is reset. A flow
of the automatic end processing in this case will be explained
by reference to FIG. 20.

[0226] Theflow ofthe automatic end processingin this case
is basically similar to that of the first embodiment. However,
if the monitor 121 (lid housing 120) is opened in Step S1003,
the automatic end portion 220 discriminates whether or not
the end condition is set such that the examination information
is reset (Step S7101). If it is not set, the routine proceeds to
Step S1009 as is.
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[0227] On the other hand, if it is set, the reset processing
(Step 7102) is executed, and after the reset processing, the
routine proceeds to Step $1009.

[0228] Each of the above described-embodiments and
variations can be applied not only to the portable diagnostic
ultrasound apparatus but also to all diagnostic ultrasound
apparatuses of the type in which the monitor is arranged in the
lid housing and the monitor is accommodated in the main
body housing when not in use.

REFERENCE SIGNS LIST
[0229] 100 portable diagnostic ultrasound apparatus
[0230] 101 subject
[0231] 110 main body housing
[0232] 111 operation portion
[0233] 112 power supply
[0234] 113 ultrasonic transmission/receipt unit
[0235] 114 ultrasonic image forming unit
[0236] 120 lid housing
[0237] 121 monitor
[0238] 122 attitude detecting device
[0239] 130 ultrasonic probe
[0240] 131 cable
[0241] 140 data transfer portion
[0242] 200 control unit
[0243] 210 operation control portion
[0244] 220 automatic end portion
[0245] 221 monitor opening/closing monitoring portion
[0246] 222 time measuring portion
[0247] 223 end condition setting portion
[0248] 224 safe end portion
[0249] 225 power supply control portion
[0250] 227 time notification portion
[0251] 230 storage portion
[0252] 231 end condition storage portion
[0253] 232 cancellation processing storage portion
[0254] 233 examination information storage portion
[0255] 234 examination result storage portion
[0256] 240 data transfer portion

1. A portable diagnostic ultrasound apparatus comprising:

amain body housing including an ultrasonic transmission/
receipt unit for generating and transmitting ultrasonic
waves to an ultrasonic probe and for receiving the ultra-
sonic waves from the ultrasonic probe, an ultrasonic
image forming unit for forming an ultrasonic image on
the basis of the ultrasonic waves received in the ultra-
sonic transmission/receipt unit, and a control unit; and

a lid housing including a display device for displaying the
ultrasonic image and attached to the main body housing
capable of being opened/closed, wherein

the control unit is provided with an automatic end portion
for ending the portable diagnostic ultrasound apparatus
when the 1id housing is closed; and

a safe end portion for executing safe end processing for
safely ending ongoing processing and processing sched-
uled to be executed in the portable diagnostic ultrasound
apparatus.

2. The portable diagnostic ultrasound apparatus according

to claim 1, wherein

the safe end portion executes the safe end processing after
an end delay time has elapsed, which is a time deter-
mined in advance since the lid housing is closed.

3. The portable diagnostic ultrasound apparatus according

to claim 2, wherein
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the safe end portion cancels the ongoing processing and the
processing scheduled to be executed and holds a
progress state at cancellation in association with the
cancelled processing.
4. The portable diagnostic ultrasound apparatus according
to claim 3, wherein
the control unit resumes the processing held in association
with the progress state at startup of the portable diagnos-
tic ultrasound apparatus from the state at cancellation.
5. The portable diagnostic ultrasound apparatus according
to claim 3, wherein
the automatic end portion stores examination information
of an examination conducted in the portable diagnostic
ultrasound apparatus immediately before the lid housing
is closed.
6. The portable diagnostic ultrasound apparatus according
to claim 5, wherein
the control unit restores examination information stored by
the automatic end portion at startup of the portable diag-
nostic ultrasound apparatus and conducts examination
in accordance with the restored examination informa-
tion.
7. The portable diagnostic ultrasound apparatus according
to claim 2, further comprising:
an attitude detecting device for detecting an attitude of the
lid housing after the lid housing is closed, wherein
if'the attitude of the lid housing is detected to be other than
horizontal, the safe end portion executes the safe end
processing immediately after the detection without wait-
ing for elapse of the end delay time.
8. The portable diagnostic ultrasound apparatus according
to claim 2, wherein
the automatic end portion is further provided with an auto-
matic end notification portion for notifying that auto-
matic end is to be executed at a predetermined time
interval during the end delay time.
9. The portable diagnostic ultrasound apparatus according
to claim 1, further comprising:
a battery for supplying power to the portable diagnostic
ultrasound apparatus, wherein
the controlunit is further provided with a remaining capac-
ity detecting portion for detecting a remaining capacity
of the battery; and
the automatic end portion compares driving time by the
remaining battery capacity with the end delay time if the
portable diagnostic ultrasound apparatus is driven by the
battery, and if the driving time is shorter, the end delay
time is changed in accordance with the driving time.
10. The portable diagnostic ultrasound apparatus accord-
ing to claim 2, further comprising:
an examination result storage portion for holding data
obtained in the portable diagnostic ultrasound appara-
tus, wherein
the control unit is further provided with a data transfer
portion for transferring the data held in the examination
result storage portion to an outside medium or device by
using the closing of the lid housing as a trigger.
11. The portable diagnostic ultrasound apparatus accord-
ing to claim 1, wherein
the automatic end portion resets the examination informa-
tion registered in the portable diagnostic ultrasound
apparatus when the lid housing is closed in accordance
with a user’s instruction after a predetermined time has
elapsed since the lid housing is closed.
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12. The portable diagnostic ultrasound apparatus accord-
ing to claim 1, wherein
the automatic end portion shuts down supply of power to
the ultrasonic transmission/receipt unit and the display
device when the lid housing is closed.
13. The portable diagnostic ultrasound apparatus accord-
ing to claim 12, wherein
the automatic end portion resumes supply of power to the
display device when the 1id housing is opened during the
end delay time.
14. The portable diagnostic ultrasound apparatus accord-
ing to claim 3, wherein
the safe end portion waits for end of the processing for the
ongoing processing in accordance with a user’s setting.
15. A portable diagnostic ultrasound apparatus compris-
ing:
amain body housing including an ultrasonic transmission/
receipt unit for generating and transmitting ultrasonic
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waves to an ultrasonic probe and for receiving the ultra-
sonic waves from the ultrasonic probe, an ultrasonic
image forming unit for forming an ultrasonic image on
the basis of the ultrasonic waves received in the ultra-
sonic transmission/receipt unit, and a control unit; and

a lid housing including a display device for displaying the
ultrasonic image and attached to the main body housing
capable of being opened/closed, wherein

the control unit is provided with an automatic end portion
for shutting off supply of power to the portable diagnos-
tic ultrasound apparatus when the lid housing is closed;
and

a safe end portion for executing safe end processing for
safely ending ongoing processing and processing sched-
uled to be executed in the portable diagnostic ultrasound
apparatus.
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