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(57) ABSTRACT

An ultrasonographic system includes an electronic memory
to store a table that relates subject information to a plurality of
frequencies, and a frequency setting unit that sets the exami-
nation frequency to one of the frequencies stored in the table.
The frequency setting unit sets the examination frequency
based on selection of subject information from the table, and
the examination frequency is used to perform ultrasound
examination on the subject according to the selected infor-
mation.
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[Fig. 2]
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[Fig. 3]
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[Fig. 4]
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[Fig. 5]
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[Fig. 6]
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[Fig. 7]
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[Fig. 8]
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[Fig. 9]
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ULTRASONOGRAPHY APPARATUS,
ULTRASONOGRAPHY METHOD, AND
PROGRAM

TECHNICAL FIELD

[0001] The present disclosure relates to an ultrasonography
apparatus, an ultrasonography method, and a program.

BACKGROUND ART

[0002] An examination method called “ultrasonography”
where a subject is exposed to ultrasound, echoes produced
from the subject are visualized, and an examination is carried
out based on the obtained images is widely used in the field of
medicine, for example. Technologies relating to ultrasonog-
raphy apparatuses, i.e., apparatuses for carrying out ultra-
sonography, have also been developed. One example of a
technology relating to ultrasonography apparatuses is dis-
closed in JP H09-281093A, described below.

CITATION LIST
Patent Literature
PTL 1: JP H09-281093A
SUMMARY

Technical Problem

[0003] Various individual differences, such as sex, race,
and physique, exist between patients (hereinafter “subjects™)
subjected to ultrasonography. For this reason, if ultrasonog-
raphy is carried out on a plurality of subjects using sound
waves (note that this expression hereinafter includes sound
(i.e., so-called “ultrasound”) that is normally inaudible to the
human ear) of a constant frequency, there will be differences
in the acquired examination images (note that this expression
hereinafter refers to images showing echoes produced from
the subject as a result of generated sound waves striking the
subject). Accordingly, whenultrasonography is carried out on
a subject, the use of sound waves of a suitable frequency for
the subject is preferable so as to obtain examination images
that facilitate examination by an examiner, such as a doctor or
technician, and moreover to improve the precision of an ultra-
sonographic examination, for example.

[0004] Here, with the technology according to JP HO9-
281093 A, for example, ultrasound of a plurality of frequen-
cies is transmitted from a single probe and a range from a
shallow part to a deep part of the subject is simultaneously
visualized. Accordingly, if ultrasonography is carried out
using the technology according to JP H09-281093A, for
example, there is the possibility that some of the emitted
sound waves will be of a suitable frequency for the subject.

[0005] However, the technology according to JP HO9-
281093 A, for example, does not particularly consider how to
use sound waves of a suitable frequency for the subject.
Accordingly, even if the technology according to JP HO9-
281093 A is used, for example, there is no guarantee that the
examiner will be able to carry out ultrasonography using
sound waves of a suitable frequency for the subject.

[0006] The present disclosure aims to provide a novel and
improved ultrasonography apparatus, ultrasonography
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method, and program that enable an examiner to carry out
ultrasonography using sound waves of a suitable frequency
for the subject.

Solution to Problem

[0007] An ultrasonographic system includes an electronic
memory that stores a table that relates subject information to
a plurality of frequencies; and a frequency setting unit to set,
as an examination frequency, one of the plurality of frequen-
cies based on selection of subject information from the table,
the examination frequency being used to perform an ultra-
sound examination on a subject corresponding to the selected
subject information.

[0008] An ultrasonographic imaging method includes stor-
ing a table relating subject information to a plurality of fre-
quencies in an electronic memory, and setting, as an exami-
nation frequency, one of the plurality one of the plurality of
frequencies based on selection of subject information from
the table. The examination frequency is then used to perform
an ultrasound examination on a subject corresponding to the
selected subject information.

[0009] A non-transitory computer-readable medium stor-
ing computer-readable instructions thereon, where the com-
puter-readable instructions when executed by a computer
cause the computer to perform an ultrasonographic imaging
method, and the method includes storing a table relating
subject information to a plurality of frequencies. The method
also includes setting, as an examination frequency, one of the
plurality one of the plurality of frequencies based on selection
of subject information from the table. The examination fre-
quency being used to perform an ultrasound examination on
a subject corresponding to the selected subject information.

Advantageous Effects of Invention

[0010] According to the above embodiments of the present
disclosure, it is possible to enable an examiner to carry out an
ultrasonographic examination using sound waves of a suit-
able frequency for the subject.

BRIEF DESCRIPTION OF DRAWINGS

[0011] FIG. 1 is a diagram useful in explaining one
example of conversion information according to an embodi-
ment of the present disclosure.

[0012] FIG. 2 is diagram useful in explaining one example
of examination images processed by an ultrasonography
apparatus according to the present embodiment.

[0013] FIG. 3 is diagram useful in explaining one example
of examination images processed by an ultrasonography
apparatus according to the present embodiment.

[0014] FIG. 4 is a flowchart showing one example of pro-
cessing relating to an ultrasonography method according to
the present embodiment.

[0015] FIG. 5 is a flowchart showing one example of a
frequency adjusting process according to the present embodi-
ment.

[0016] FIG. 6 is a flowchart showing another example of
processing relating to the ultrasonography method according
to the present embodiment.

[0017] FIG. 7 is a flowchart showing a first example of
processing relating to a method of specifying the position of
a probe (examination position) and the inclination of the
probe according to the present embodiment.
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[0018] FIG. 8 is a flowchart showing a second example of
processing relating to a method of specifying the position of
a probe (examination position) and the inclination of the
probe according to the present embodiment.

[0019] FIG. 9 is a flowchart showing a third example of
processing relating to a method of specifying the position of
a probe (examination position) and the inclination of the
probe according to the present embodiment.

[0020] FIG. 10 is a block diagram showing one example of
the configuration of the ultrasonography apparatus according
to the present embodiment.

[0021] FIG. 11 is a diagram useful in explaining one
example of the hardware configuration of the ultrasonogra-
phy apparatus according to the present embodiment.

DESCRIPTION OF EMBODIMENTS

[0022] Hereinafter, preferred embodiments of the present
disclosure will be described in detail with reference to the
appended drawings. Note that, in this specification and the
appended drawings, structural elements that have substan-
tially the same function and structure are denoted with the
same reference numerals, and repeated explanation of these
structural elements is omitted.

[0023] The following description is given in the order indi-
cated below.
[0024] 1. Ultrasonography Method According to an

Embodiment of the Present Disclosure

[0025] 2. Ultrasonography Apparatus According to an
Embodiment of the Present Disclosure

[0026] 3. Program According to an Embodiment of the
Present Disclosure

[0027] Ultrasonography Method According to an Embodi-
ment of the Present Disclosure

[0028] Before describing the configuration of an ultra-
sonography apparatus according to an embodiment of the
present disclosure, an ultrasonography method according to
an embodiment of the present disclosure will be described
first. An example where processing relating to the ultrasonog-
raphy method according to the present embodiment is carried
out by an ultrasonography apparatus according to the present
embodiment is described below.

[0029] As described above, when ultrasonography is car-
ried out on a subject, use of sound waves of a suitable fre-
quency for the subject is preferable in order to improve the
precision of the ultrasonographic examination, for example.
For this reason, the ultrasonography apparatus according to
the present embodiment sets a suitable frequency for the
subject based on subject information showing the subject (a
frequency setting process). The ultrasonography apparatus
according to the present embodiment then causes a probe
capable of generating sound waves to generate sound waves
of the set frequency (a sound wave generation control pro-
cess).

[0030] Here, data showing one or two or more of informa-
tion classifying the subject, information showing the exam-
ined part, information showing a disease content of the sub-
ject, and information showing the condition of the subject can
be given as examples of “subject information” according to
the present embodiment. Here, data showing one or two or
more of the sex, age (in vears or a simple indication of
adult/child), a degree of obesity (such as a BMI (Body Mass
Index) value), nationality (or race) can be given as examples
of information classifying the subject. Data showing an
organ, the abdomen, or a body part such as a hand or foot can
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be given as examples of information showing the examined
part. Data showing a disease name or the progress of a disease
can be given as examples of information showing a disease
content of the subject. Also, data showing meal consumption
by the subject (for example, the time at which the subject last
took a meal before the examination and/or the meal content)
can be given as an example of information showing the con-
dition of the subject.

[0031] (1) Frequency Setting Process

[0032] The ultrasonography apparatus according to the
present embodiment specifies the subject information to be
used and sets a suitable frequency for the subject based on the
specified subject information.

[0033] More specifically, as one example the ultrasonogra-
phy apparatus according to the present embodiment specifies
the subject information to be used in the frequency setting
process based on a user operation (an input operation, a
selection operation, or the like) made by an examiner or the
like. Note that the method by which the ultrasonography
apparatus according to the present embodiment specifies the
subject information to be used is not limited to the example
described above. As another example, the ultrasonography
apparatus according to the present embodiment may specify
the subject information to be used by communicating with an
external apparatus that composes another system, such as an
electronic medical record system so as to acquire subject
information corresponding to the subject from the external
apparatus. As one example, the ultrasonography apparatus
according to the present embodiment may acquire the subject
information corresponding to the subject from the external
apparatus mentioned above by transmitting a subject infor-
mation transmission request including data indicating the
subject (such as an ID of the subject) and a transmission
request for subject information to the external apparatus. As
another example, the ultrasonography apparatus according to
the present embodiment may specify the subject information
to be used by reading out subject information corresponding
to the subject from subject information stored in a storage unit
(described later) provided in the ultrasonography apparatus
according to the present embodiment.

[0034] Once the subject information to be used has been
specified, as one example the ultrasonography apparatus
according to the present embodiment may use the specified
subject information and conversion information, such as a
table in which subject information and frequencies are asso-
ciated, to set a frequency that corresponds to the specified
subject information.

[0035] FIG. 1 is a diagram useful in explaining one
example of conversion information according to the present
embodiment and shows one example of a table in which
information classifying the subject (adult/child shown in FIG.
1) and examined parts such as the abdomen are associated.
Note that it should be obvious that the conversion information
according to the present embodiment is not limited to the
example shown in FIG. 1.

[0036] For example, if the specified subject information
indicates “adult” and “abdomen”, by using conversion infor-
mation such as that shown in FIG. 1, the ultrasonography
apparatus according to the present embodiment is capable of
specifying a frequency of 6 (MHz). Note that the ultrasonog-
raphy apparatus according to the present embodiment may
specify conversion information corresponding to the speci-
fied subject information out of a plurality of conversion infor-
mation based on the type of data (or combination of included
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data) included in the specified subject information. As
examples, the ultrasonography apparatus according to the
present embodiment may specify conversion information
corresponding to the specified subjectinformation by reading
conversion information corresponding to the type of data
included in the specified subject information from a storage
unit (described later) or acquiring such conversion informa-
tion from an external recording medium or an external appa-
ratus.

[0037] As one example, the ultrasonography apparatus
according to the present embodiment sets a suitable fre-
quency for the subject by carrying out processing such as that
described above.

[0038] Note that the frequency setting process by the ultra-
sonography apparatus according to the present embodiment
is not limited to the processing described above. As one
example, if a range of frequencies is set in the conversion
information, the ultrasonography apparatus according to the
present embodiment may specify the range of frequencies
corresponding to the subject based on the subject information
and shift the set frequency within the specified range of fre-
quencies (this corresponds to a provisional setting process for
the frequency). If a provisional setting process for the fre-
quency is carried out, as one example the ultrasonography
apparatus according to the present embodiment sets a suitable
frequency for the subject out of the shifted frequencies based
on determination results for an examination state determined
based on examination images obtained from the provisionally
set frequencies (this corresponds to a final setting process for
the frequency).

[0039] That is, it is possible for the ultrasonography appa-
ratus according to the present embodiment to carry out a
so-called “calibration” of frequency as the frequency setting
process. Note that a determination process for the examina-
tion state based on examination images according to the
present embodiment will be described later.

[0040]

[0041] As one example, the ultrasonography apparatus
according to the present embodiment applies a voltage cor-
responding to the frequency set in the processing (frequency
setting process) in (1) described above to a probe as an exter-
nal apparatus or a probe provided in the ultrasonography
apparatus according to the present embodiment (referred to in
general hereinafter as the “probe according to the present
embodiment”). Due to the voltage corresponding to the set
frequency being applied, the probe according to the present
embodiment generates sound waves of the frequency set in
the processing (frequency setting process) in (1) described
above.

[0042] Here, as one example, the probe according to the
present embodiment includes a sound wave generating
device, a backing material, an acoustic lens, and an acoustic
matching layer.

[0043] The sound wave generating device may be con-
structed of a piezoelectric element, a crystal oscillator, or the
like, and generates sound waves in accordance with the
applied voltage. The sound wave generating device also
serves for example as a convertor that converts echoes (i.e.,
external pressure) produced from the subject to a signal (i.e.,
changes in voltage). The ultrasonography apparatus accord-
ing to the present embodiment is capable of obtaining an
examination image by receiving such signal which is trans-
mitted from the probe.

(2) Sound Wave Generation Control Process
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[0044] The backing material is provided on the opposite
side in the direction in which sound waves are generated by
the sound wave generating device and serves so as to absorb
sound waves that propagate in the opposite direction to the
direction in which sound waves are generated and also sup-
presses vibration. The acoustic lens is constructed of silicon
rubber, for example, and serves so as to focus the ultrasound
generated by the sound wave generating device. The acoustic
matching layer is provided between the sound wave generat-
ing device and the acoustic lens and serves so as to reduce
reflection of sound waves that are generated due to the differ-
ence in acoustic impedance between the sound wave genet-
ating device and the subject.

[0045] By including the sound wave generating device, the
backing material, the acoustic lens, and the acoustic matching
layer for example, the probe according to the present embodi-
ment generates sound waves of a frequency in accordance
with the voltage (the signal voltage transmitted by the ultra-
sonography apparatus according to the present embodiment)
applied by the ultrasonography apparatus according to the
present embodiment. Note that the configuration of the probe
according to the present embodiment is not limited to the
example described above. For example, the probe according
to the present embodiment may include various sensors such
as a pressure sensor capable of measuring a pressure value
applying to the subject during ultrasonography, an angular
velocity sensor, and a triaxial acceleration sensor. The probe
according to the present embodiment may have an arbitrary
configuration that is capable of generating sound waves of a
frequency in accordance with a voltage applied by the ultra-
sonography apparatus according to the present embodiment.
[0046] The ultrasonography apparatus according to the
present embodiment carries out the processing (frequency
setting process) in (1) described above and the processing
(sound wave generation control process) in (2) described
above as processing relating to the ultrasonography method
according to the present embodiment. Here, the ultrasonog-
raphy apparatus according to the present embodiment sets a
suitable frequency for the subject in the processing (fre-
quency setting process) in (1) described above and causes the
probe to generate sound waves of the set frequency in the
processing (sound wave generation control process) in (2)
described above.

[0047] Accordingly, the ultrasonography apparatus accord-
ing to the present embodiment is capable of enabling an
examiner to carry out ultrasonography using sound waves of
a suitable frequency for the subject.

[0048] Note that the processing relating to the ultrasonog-
raphy method according to the present embodiment is not
limited to the processing (frequency setting process) in (1)
described above and the processing (sound wave generation
control process) in (2) described above.

[0049] Forexample, the ultrasonography apparatus accord-
ing to the present embodiment is also capable of carrying out
processing (an examination state determining process) that
determines the examination state based on the clarity of an
examination image. As one example, the ultrasonography
apparatus according to the present embodiment carries out a
threshold process using the clarity detected (or calculated)
from an examination image and a specified threshold and
determines that the examination state is normal if the clarity
exceeds the threshold (or if the clarity is equal to or greater
than the threshold). The ultrasonography apparatus according
to the present embodiment may also determine for example
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that the examination state is not normal if, as a result of the
threshold process, the clarity is equal to or below the thresh-
old (or the clarity is simply below the threshold).

[0050] Here, a detection level of outlines detected from the
examination image can be given as one example of the clarity
of the examination image according to the present embodi-
ment. As one example, the ultrasonography apparatus accord-
ing to the present embodiment detects outlines from an
examination image and classifies the detected outlines into a
plurality of detection levels according to a threshold process
or the like. The ultrasonography apparatus according to the
present embodiment then sets the detection level of the out-
lines detected from the examination image as the clarity of the
examination image. Note that the clarity of the examination
image according to the present embodiment is not limited to
this example. As another example, the ultrasonography appa-
ratus according to the present embodiment is also capable of
using the Nitka method, the Rudinger & Spiegler method, or
the like to calculate an evaluation value relating to the sharp-
ness of the examination image and setting the calculated
evaluation value as the clarity of the examination image.
[0051] Also, the ultrasonography apparatus according to
the present embodiment may carry out image processing on
an examination image as preprocessing that detects (or cal-
culates) the clarity from the detection image. Here, the ultra-
sonography apparatus according to the present embodiment
may change the content of the image processing on the exami-
nation image according to the subject and/or the examined
part of the subject, for example.

[0052] As specific examples, when processing an examina-
tion image that shows a fetus (one example of a subject) or
when processing an examination image showing the heart and
blood vessels (one example of an examined part of a subject),
the ultrasonography apparatus according to the present
embodiment may carry out video processing such as motion
compensation to cope with the movement of the fetus and
pulsing of the heart. Also, when processing an examination
image showing the liver, gallbladder, pancreas, spleen,
uterus, thyroid, or the like (examples of examined parts of a
subject), since the examined parts are substantially stationary,
the ultrasonography apparatus according to the present
embodiment may for example carry out a contrast enhance-
ment process and still image processing such as outline
extraction process and edge processing. Also, the ultrasonog-
raphy apparatus according to the present embodiment may
change the content of noise processing when carrying out the
video processing described above and when carrying out the
still image processing described above. When carrying out
the video processing described above, as one example the
ultrasonography apparatus according to the present embodi-
ment reduces noise by averaging corresponding pixel values
in a plurality of still images (frame images) that compose the
video and are consecutive in time. When carrying out the still
image processing described above, as one example the ultra-
sonography apparatus according to the present embodiment
may reduce noise by carrying out an interpolation process.
[0053] As one example, by carrying out image processing
on an examination image as preprocessing that detects (or
calculates) the clarity from the examination image, the ultra-
sonography apparatus according to the present embodiment
is capable of further improving the determination precision of
the examination state determination process.

[0054] Note that the examination state determination pro-
cess carried out by the ultrasonography apparatus according

Nov. 20, 2014

to the present embodiment is not limited to the example
described above. For example, the ultrasonography apparatus
according to the present embodiment may also determine the
applied state of a gel (or jelly) applied to the subject during an
ultrasonographic examination based on an examination
image.

[0055] FIGS. 2A to 2D and FIGS. 3A to 3C are diagrams
useful in explaining one example of an examination image
processed by the ultrasonography apparatus according to the
present embodiment. FIGS. 2A to 2D show examples of
examination images that change according to the applied
state of gel applied to the subject and show examples of
examination images for a case where the amount of gel
applied to the subject is in a relationship “FIG. 2A>FIG.
2B>FIG. 2C>FIG. 2D”. FIGS. 3A to 3C show other examples
of examination images that change according to the applied
state of gel applied to the subject and show examples of
examination images for a case where the gel has been
unevenly applied. Here, FIG. 3A shows an example of an
examination image for a state where there has been contact at
both ends (i.e., the middle is missing). FIG. 3B shows an
example of an examination image for a state where the left
end is slightly prominent and FIG. 3C shows an example of an
examination image for a state where the left end is prominent.

[0056] As shown in FIGS. 2A to 2D and FIGS. 3A to 3C,
the examination images change according to the applied state
of the gel applied to the subject. The ultrasonography appa-
ratus according to the present embodiment may determine the
applied state of the gel based on reference images showing
various applied states of gel and an examination image.

[0057] Forexample, by further carrying out an examination
state determination process such as that described above, the
ultrasonography apparatus according to the present embodi-
ment is capable, in the processing (frequency setting process)
in (1) described above, of achieving the calibration of fre-
quency mentioned earlier. Also, by carrying out the exami-
nation state determination process, the ultrasonography appa-
ratus according to the present embodiment is capable of also
realizing the processing shown in the first to fifth examples
given below.

[0058] 1. Processing Relating to a First Example: Fre-
quency Adjusting Process

[0059] The ultrasonography apparatus according to the
present embodiment adjusts the set frequency based on the
determination result of the examination state in the examina-
tion state determination process described above (frequency
adjusting process).

[0060] FIG. 4 is a flowchart showing one example of pro-
cessing relating to the ultrasonography method according to
the present embodiment. FIG. 4 shows one example of the
processing of the ultrasonography method according to the
present embodiment for a case where the ultrasonography
apparatus according to the present embodiment carries out an
adjusting process for the frequency. Here, the processing in
step 8100 shown in FIG. 4 corresponds to the processing
(frequency setting process) in (1) described above and the
processing in step S102 shown in FIG. 4 corresponds to the
processing (sound wave generation control process) in (2)
described above.

[0061] The ultrasonography apparatus according to the
present embodiment sets a suitable frequency for the subject
based on the subject information (S100).
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[0062] When the frequency has been set in step S100, the
ultrasonography apparatus according to the present embodi-
ment causes the probe to generate sound waves of the set
frequency (S102).

[0063] The ultrasonography apparatus according to the
present embodiment adjusts the frequency based on an
examination image that is an image showing echoes produced
from the subject as the result of the sound waves generated in
step S102 striking the subject (S104: frequency adjusting
process).

[0064] FIG. 5 is a flowchart showing one example of the
frequency adjusting process according to the present embodi-
ment.

[0065] The ultrasonography apparatus according to the
present embodiment determines whether to adjust the fre-
quency based on an examination image (S200). More specifi-
cally, the ultrasonography apparatus according to the present
embodiment carries out the examination state determination
process described above based on the examination image. As
one example, the ultrasonography apparatus according to the
present embodiment determines that the frequency is to be
adjusted if the result of the examination state determination
process based on the examination image does not indicate that
“the examination state is normal” and determines that the
frequency is not to be adjusted if the result of the examination
state determination process described above indicates that
“the examination state is normal”.

[0066] On determining that the frequency is not to be
adjusted in step S200, the ultrasonography apparatus accord-
ing to the present embodiment ends the frequency adjusting
process according to the present embodiment.

[0067] Meanwhile, on determining that the frequency is to
be adjusted in step S200, the ultrasonography apparatus
according to the present embodiment lowers the set frequency
by a specified amount (S202). Here, the specified amount by
which the ultrasonography apparatus according to the present
embodiment adjusts the frequency may be a fixed value setin
advance or may be a variable value that can be changed by the
user (for example, the examiner) or the like of the ultrasonog-
raphy apparatus according to the present embodiment.
[0068] After the processing in step S202, the ultrasonogra-
phy apparatus according to the present embodiment deter-
mines whether to end the frequency adjusting process accord-
ing to the present embodiment (S204). The ultrasonography
apparatus according to the present embodiment carries out
the examination state determination process described above
based on an examination image obtained by sound waves of
the changed frequency. As one example, the ultrasonography
apparatus according to the present embodiment may then
determine to continue the adjusting of frequency if the result
of the examination state determination process based on the
examination image does not indicate that “the examination
state is normal” and to end the adjusting of frequency if the
result of the examination state determination process
described above indicates that “the examination state is nor-
mal”.

[0069] On determining in step S204 to end the adjusting of
frequency, the ultrasonography apparatus according to the
present embodiment ends the frequency adjusting process
according to the present embodiment.

[0070] Conversely, on determining in step S204 to continue
the adjusting of frequency, the ultrasonography apparatus
according to the present embodiment determines whether the
contrast of the examination image is higher than the contrast
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of the examination image before the frequency was changed
in step S202 (S206). Note that although an example where the
ultrasonography apparatus according to the present embodi-
ment makes the determination in step S206 in F1G. 5 based on
the contrast of examination images is given here, the process-
ing of the ultrasonography apparatus according to the present
embodiment is not limited to this example. As another
example, in step S206 the ultrasonography apparatus accord-
ing to the present embodiment may carry out the determina-
tion based on another criterion obtained from an examination
image, such as the clarity of the examination image. An
example where the ultrasonography apparatus according to
the present embodiment makes the determination based on
the contrast of examination images as shown in FIG. 5 is
given in the following description.

[0071] On determining in step S206 that the contrast of the
examination image has increased, the ultrasonography appa-
ratus according to the present embodiment repeats the pro-
cessing from step S202.

[0072] Meanwhile, on determining in step S206 that the
contrast of the examination image has not increased, the
ultrasonography apparatus according to the present embodi-
ment raises the set frequency by a specified amount (S208).
[0073] After carrying out the processing in step S208, the
ultrasonography apparatus according to the present embodi-
ment determines, in the same way as in step S204, whether to
end the frequency adjusting process according to the present
embodiment (S210).

[0074] On determining in step S210 to end the adjusting of
frequency, the ultrasonography apparatus according to the
present embodiment ends the frequency adjusting process
according to the present embodiment.

[0075] Conversely, on determining in step S210 to continue
the adjusting of frequency, the ultrasonography apparatus
according to the present embodiment determines, in the same
way as in step S206, whether the contrast of the examination
image is higher than the contrast of the examination image
before the frequency was changed in step S208 (S212).
[0076] On determining in step S212 that the contrast of the
examination image has increased, the ultrasonography appa-
ratus according to the present embodiment repeats the pro-
cessing from step S208.

[0077] Meanwhile, on determining in step S212 that the
contrast of the examination image has not increased, the
ultrasonography apparatus according to the present embodi-
ment ends the frequency adjusting process according to the
present embodiment.

[0078] The ultrasonography apparatus according to the
present embodiment carries out the processing shown in FIG.
5, for example, as the frequency adjusting process according
to the present embodiment. By carrying out the processing
shown in FIG. 5 for example, the ultrasonography apparatus
according to the present embodiment is capable of raising the
probability of obtaining an examination image for which the
result of the examination state determination process
described above is “the examination state is normal”.

[0079] Note that the frequency adjusting process according
to the present embodiment is not limited to the processing
shown in FIG. 5. For example, the ultrasonography apparatus
according to the present embodiment may adjust the fre-
quency in the downward direction after first adjusting the
frequency in the upward direction.

[0080] The description now returns to the example of pro-
cessing relating to the ultrasonography method according to
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the present embodiment shown in FIG. 4. Once the frequency
adjusting process in step S104 has ended, the ultrasonography
apparatus according to the present embodiment determines
whether to end the examination (S106). As one example, the
ultrasonography apparatus according to the present embodi-
ment determines whether to end the examination based on a
user operation by a user or the like of the ultrasonography
apparatus according to the present embodiment.

[0081] On determining in step S106 to continue the exami-
nation, the ultrasonography apparatus according to the
present embodiment repeats the processing from step S102.
Conversely, on determining in step S106 to end the examina-
tion, the ultrasonography apparatus according to the present
embodiment ends the processing relating to the ultrasonog-
raphy method according to the present embodiment.

[0082] The ultrasonography apparatus according to the
present embodiment carries out the processing shown in FIG.
4, for example, as the processing relating to the ultrasonog-
raphy method according to the present embodiment. By car-
rying out the processing shown in FIG. 4 for example, the
ultrasonography apparatus according to the present embodi-
ment is capable, via the frequency adjusting process accord-
ing to the present embodiment, of raising the probability of
obtaining an examination image for which the result of the
examination state determination process described above is
“the examination state is normal”. Accordingly, by carrying
out the processing shown in FIG. 4 for example, the ultra-
sonography apparatus according to the present embodiment
is capable of raising the probability that an examiner will be
able to carry out an ultrasonographic examination using
sound waves of a suitable frequency for the subject.

[0083] 2. Processing Relating to Second Example: Notifi-
cation Control Process

[0084] The ultrasonography apparatus according to the
present embodiment causes a notification unit (described
later) provided in the ultrasonography apparatus and/or an
external apparatus, for example, to give notification based on
a determination result for the examination state produced in
the examination state determination process described above
(notification control process).

[0085] As examples of the notificationmethod according to
the present embodiment, it is possible to use a method that
appeals to the user’s senses, such as a visual notification
method that uses characters, images, the illumination of
lamps or the like or an audible method that uses audio (which
hereinafter includes, music and sounds such as beeps). As
specific examples of the notification method according to the
present embodiment, it is possible to illuminate lamps corre-
sponding to a notification content out of lamps of a plurality
of colors corresponding to different notification contents or to
change how lamp flash in accordance with the notification
content (examples of visual notification methods). As another
specific example of the notification method according to the
present embodiment, it is possible to reproduce audio corre-
sponding to the notification content out of audio correspond-
ing to different notification contents (one example of an
audible notification method).

[0086] A determination result for the examination state in
the examination state determination process described above,
such as “the examination state is normal” or “the examination
state is not normal”, can be given as an example of the noti-
fication content according to the present embodiment. Note
that the notification content according to the present embodi-
ment is not limited to the determination result for the exami-
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nation state produced in the examination state determination
process described above. As one example, if the ultrasonog-
raphy apparatus according to the present embodiment deter-
mines the applied state of gel based on an examination image
in the examination state determination process described
above, it is possible to give notification of the applied state of
gel applied to the subject in an ultrasonographic examination.
[0087] When causing anotification unit (described later) to
give notification, as one example the ultrasonography appa-
ratus according to the present embodiment causes the notifi-
cation unit to give notification based on the determination
result for the examination state in the examination state deter-
mination process described above by transmitting a control
signal (or control data) controlling notification to the notifi-
cationunit. Here, as one example, the control signal or control
data controlling notification according to the present embodi-
ment includes a notification instruction for having notifica-
tion carried out. The control signal or control data controlling
notification according to the present embodiment may also
include data (such as image data or audio data) showing the
notification content, for example.

[0088] When causing an external apparatus to give notifi-
cation, as one example the ultrasonography apparatus accord-
ing to the present embodiment causes the external apparatus
to give notification based on the determination result for the
examination state in the examination state determination pro-
cess by transmitting control data for controlling notification
to the external apparatus which is connected via a network (or
directly) using a wired or wireless connection. Here, a wired
network such as a LAN (Local Area Network) or a WAN
(Wide Area Network, a wireless network such as a WLAN
(Wireless Local Area Network), or the Internet which uses a
communication protocol such as TCP/IP (Transmission Con-
trol Protocol/Internet Protocol) can be given as examples of a
“network” for the present embodiment.

[0089] By carrying out a notification control process such
as that described above, the ultrasonography apparatus
according to the present embodiment enables the examiner,
for example, to grasp the present state of an ultrasonographic
examination and thereby enables the examiner to improve the
examination state, That is, the notification realized by the
notification control process according to the present embodi-
ment corresponds to feeding back the present state of an
ultrasonographic examination to an examiner or the like.
Accordingly, by carrying out the notification control process
described above (which corresponds to a feedback process),
the ultrasonography apparatus according to the present
embodiment is capable of increasing the precision of an ultra-
sonographic examination carried out by an examiner using
sound waves of a suitable frequency for the subject.

[0090] Note that the notification control process carried out
by the ultrasonography apparatus according to the present
embodiment is not limited to the processing described above.
Another example of the notification control process carried
out by the ultrasonography apparatus according to the present
embodiment will be described later as “Processing Relating
to a Fourth Example”.

[0091] FIG. 6 is a flowchart showing another example of
processing relating to the ultrasonography method according
to the present embodiment. FIG. 6 shows one example of
processing relating to the ultrasonography method according
to the present embodiment for a case where the ultrasonog-
raphy apparatus according to the present embodiment carries
out a notification control process. Here, the processing in step
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S300 shown in FIG. 6 corresponds to the processing (fre-
quency setting process) in (1) described above and the pro-
cessing in step S302 shown in FIG. 6 corresponds to the
processing (sound wave generation control process) in (2)
described above. The processing in step S306 shown in FIG.
6 corresponds to the notification control process described
above.

[0092] The ultrasonography apparatus according to the
present embodiment sets a suitable frequency for the subject
based on the subject information (S300).

[0093] When the frequency has been set in step S300, the
ultrasonography apparatus according to the present embodi-
ment causes the probe to generate sound waves of the set
frequency (S302).

[0094] After carrying out the processing in step S302, the
ultrasonography apparatus according to the present embodi-
ment determines whether to give feedback to the examiner or
the like (S304). As one example, if the ultrasonography appa-
ratus according to the present embodiment has been set so as
to carry out the notification control process according to the
present embodiment, the ultrasonography apparatus deter-
mines to give feedback.

[0095] On determining to not give feedback to the examiner
or the like in step S304, the ultrasonography apparatus
according to the present embodiment carries out the process-
ing in step S308, described later.

[0096] Conversely, on determining to give feedback to the
examiner or the like in step S304, the ultrasonography appa-
ratus according to the present embodiment causes a notifica-
tion unit (described later) and/or an external apparatus to give
notification (S306). As a specific example, the ultrasonogra-
phy apparatus according to the present embodiment carries
out the examination state determination process described
above based on an examination image obtained by sound
waves generated in step S302. The ultrasonography apparatus
according to the present embodiment then carries out the
processing in step S306 by transmitting control data, which
controls notification corresponding to the result of the exami-
nation state determination process described above based on
an examination image, to the notification unit and/or to the
external apparatus.

[0097] After deciding in step S304 to not give feedback to
the examiner or the like or after carrying out the processing in
step S306, in the same way as in step 3106 in FIG. 2, the
ultrasonography apparatus according to the present embodi-
ment determines whether to end the examination (S308).
[0098] On determining in step S308 to continue the exami-
nation, the ultrasonography apparatus according to the
present embodiment repeats the processing from step S302.
On determining to end the examination in step S308, the
ultrasonography apparatus according to the present embodi-
ment ends the processing relating to the ultrasonography
method according to the present embodiment.

[0099] The ultrasonography apparatus according to the
present embodiment carries out the processing shown in FIG.
6, for example, as the processing relating to the ultrasonog-
raphy method according to the present embodiment. If the
processing shown in FIG. 6 is carried out, through the notifi-
cation control process according to the present embodiment,
the ultrasonography apparatus according to the present
embodiment has notification given relating to the present
state of an ultrasonographic examination (a notification based
on the determination result for the examination state in the
examination state determination process described above,
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one example of feedback). Accordingly, as one example, an
examiner who has received the notification caused by the
ultrasonography apparatus according to the present embodi-
ment will be capable of grasping the present state of an
ultrasonographic examination and thereby able to improve
the examination state. Accordingly, by carrying out the pro-
cessing shown in FIG. 6 for example, the ultrasonography
apparatus according to the present embodiment is capable of
improving the precision of an ultrasonographic examination
carried out by an examiner using sound waves of a suitable
frequency for the subject.

[0100] 3.Processing Relating to a Third Example: Record-
ing Control Process

[0101] The ultrasonography apparatus according to the
present embodiment selectively records reference determina-
tion state information showing a state where an examination
is being carried out normally based for example on the deter-
mination result for an examination state in the examination
state determination process described above (recording con-
trol process). As a specific example, the ultrasonography
apparatus according to the present embodiment records ref-
erence examination state information on a recording medium
when the result of the examination state determination pro-
cess based on an examination image indicates that “the
examination state is normal”. The ultrasonography apparatus
according to the present embodiment does not record refer-
ence examination state information on the recording medium
for example when the result of the examination state detetr-
mination process based on an examination image does not
indicate that “the examination state is normal”.

[0102] Here, data showing the position (examination posi-
tion) of the probe and/or the inclination of the probe when the
result of the examination state determination process
described above indicates that “the examination state is nor-
mal” can be given as one example of reference examination
state information for the present embodiment. A method of
specifying the position (examination position) of the probe
and the inclination of the probe carried out by the ultrasonog-
raphy apparatus according to the present embodiment will be
described later.

[0103] Note that the reference examination state informa-
tion according to the present embodiment is not limited to the
example described above. As one example, if the probe
according to the present embodiment is equipped with a pres-
sure sensor, data showing the pressure value of the probe that
is acquired from the probe at a time when the result of the
examination state determination process described above
indicates that “the examination state is normal” may be
included in the reference examination state information
according to the present embodiment.

[0104] Here, astorage unit (described later) provided in the
ultrasonography apparatus according to the present embodi-
ment, a removable external recording medium that is con-
nected to the ultrasonography apparatus according to the
present embodiment, and a recording medium provided in an
external apparatus which is connected via a network (or
directly) to the ultrasonography apparatus according to the
present embodiment using a wired or wireless connection can
be given as specific examples of a recording medium on
which the ultrasonography apparatus according to the present
embodiment records the reference examination state infor-
mation. If the reference examination state information is
stored on a recording medium provided in an external appa-
ratus, as one example the ultrasonography apparatus accord-
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ing to the present embodiment stores the reference examina-
tion state information on the recording medium provided in
the external apparatus by transmitting the reference exami-
nation state information and a recording instruction for hav-
ing the reference examination state information recorded to
the external apparatus.

[0105] As described above, the reference examination state
information for the present embodiment shows the examina-
tion position (probe position), and/or the inclination of the
probe and the like in a state where a normal examination is
being carried out. Accordingly, by recording the reference
examination state information on a recording medium, the
ultrasonography apparatus according to the present embodi-
ment becomes capable of further realizing processing (for
example, the processing relating to the fourth example
described later (notification control process)) that uses the
reference examination state information and has a state where
anormal examination is being carried out as a reference. Also
by recording the reference examination state information on a
recording medium, the ultrasonography apparatus according
to the present embodiment is capable for example of causing
an external apparatus to carry out processing (for example,
processing that is the same as the processing relating to the
fourth example described later) that uses the reference exami-
nation state information and has a state where a normal
examination is being carried out as a reference.

[0106] Note that although the reference examination state
information according to the present embodiment is recorded
by the ultrasonography apparatus according to the present
embodiment carrying out a recording control process when
an actual ultrasonographic examination is carried out on a
patient or the like receiving an ultrasonographic examination,
the reference examination state information according to the
present embodiment is not limited to this example. For
example, the reference examination state information accord-
ing to the present embodiment may be recorded by the ultra-
sonography apparatus according to the present embodiment
carrying out the recording control process when a provisional
ultrasonographic examination for recording the reference
examination state information is carried out by a highly pro-
ficient examiner or the like.

[0107] Here, an example of a method of specifying the
position of the probe (examination position) and the inclina-
tion of the probe carried out by the ultrasonography apparatus
according to the present embodiment will be described.

[0108] 3-1. Processing Relating to a First Specifying
Method
[0109] As one example, the ultrasonography apparatus

according to the present embodiment specifies the position of
the probe (examination position) and the inclination of the
probe based on a picked-up image produced by photograph-
ing the subject and a probe provided with a marker.

[0110] FIG. 7 is a flowchart showing a first example of
processing relating to a method of specifying the position of
the probe (examination position) and the inclination of the
probe according to the present embodiment. Here, FIG. 7
shows one example of processing by which the ultrasonog-
raphy apparatus according to the present embodiment speci-
fies the position of the probe (examination position) and the
inclination of the probe based on animage signal (image data)
that shows the picked-up image and was transmitted from an
image pickup apparatus that photographs the subject and the
probe that is provided with a marker.
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[0111] The ultrasonography apparatus according to the
present embodiment detects outlines of the subject based on a
template image corresponding to the subject (for example, a
human form template image) and the picked-up image
(5400). Here, as one example, the ultrasonography apparatus
according to the present embodiment reads a template image
corresponding to the subject from the storage unit (described
later) based on the subject information specified in the pro-
cessing (frequency setting process)in (1) described above. As
another example, the ultrasonography apparatus according to
the present embodiment may acquire a template image cor-
responding to the subject from an external apparatus based on
the subject information described above.

[0112] The ultrasonography apparatus according to the
present embodiment specifies the position of the subject
based on the detection result in step S400 (S402). Here, the
processing of step S402 corresponds for example to process-
ing that sets reference coordinate axes for specifying the
position (examination position) of the probe.

[0113] The ultrasonography apparatus according to the
present embodiment detects the marker provided on the probe
based on the picked-up image (S404).

[0114] The ultrasonography apparatus according to the
present embodiment specifies the position of the probe based
on the position of the subject specified in step S402 and the
marker detected in step S404 (S406). The ultrasonography
apparatus according to the present embodiment carries out
the processing in step S406 by deciding the coordinates of the
detected marker on the reference coordinate axes set in step
S404, for example.

[0115] Also, the ultrasonography apparatus according to
the present embodiment specifies the inclination of the x, v,
and z axis directions of the probe on the reference coordinate
axes set in step S404 based on the form of the marker detected
in step S404. As one example, the ultrasonography apparatus
according to the present embodiment carries out the process-
ing in step S408 by estimating the inclination of the x, y, and
zaxes of the probe based on the data showing a standard form
of the marker and the form of the marker detected based in a
picked-up image.

[0116] Note thatalthough an example where the processing
in step S408 is carried out after the processing in step S406
has been carried out is shown in FIG. 7, the ultrasonography
apparatus according to the present embodiment is also
capable of executing the processing in step S406 and the
processing in step S408 independently. Accordingly, as
examples, the ultrasonography apparatus according to the
present embodiment may carry out the processing in step
S406 after the processing in step S408 or may carry out the
processing in step S406 and the processing in step S408 in
synchronization.

[0117] As aresult of the processing in steps S406 and S408,
the position and inclination of the probe at a given time are
specified.

[0118] When the processing in steps S406 and S408 has
been completed, the ultrasonography apparatus according to
the present embodiment determines whether to end the detec-
tion of the position and inclination of the probe (S410). As
one example, the ultrasonography apparatus according to the
present embodiment determines whether to end the detection
of the position and inclination of the probe based on a user
operation by the user or the like of the ultrasonography appa-
ratus according to the present embodiment.
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[0119] On determining in step S410 to continue the detec-
tion of the position and inclination of the probe, the ultra-
sonography apparatus according to the present embodiment
repeats the processing from step S404. Conversely, on deter-
mining in step S410 to end the detection of the position and
inclination of the probe, the ultrasonography apparatus
according to the present embodiment ends the processing
relating to the method of specifying the position of the probe
(examination position) and the inclination of the probe.
[0120] By carrying out the processing shown in F1G. 7 for
example, the ultrasonography apparatus according to the
present embodiment is capable of specifying the position of
the probe (examination position) and the inclination of the
probe at each given time.

[0121] 3-2. Processing Relating to a Second Specifying
Method
[0122] Note that the processing relating to the method of

specifying the position of the probe (examination position)
and the inclination of the probe carried out by the ultrasonog-
raphy apparatus according to the present embodiment is not
limited to the processing relating to the first example shown in
FIG. 7. For example, if the probe is equipped with an angular
velocity sensor and a triaxial acceleration sensor, the ultra-
sonography apparatus according to the present embodiment
is also capable of specifying the position of the probe (exami-
nation position) and the inclination of the probe based on an
examination image and the detected values of such sensors
obtained from the probe.

[0123] FIG. 81s a flowchart showing a second example of
processing relating to a method of specifying the position of
the probe (examination position) and the inclination of the
probe according to the present embodiment. Here, FIG. 8
shows one example of processing by which the vltrasonog-
raphy apparatus according to the present embodiment speci-
fies the position of the probe (examination position) and the
inclination of the probe based on an examination image and
on a detected value of an angular velocity sensor and a
detected value of an acceleration sensor obtained from the
probe.

[0124] The ultrasonography apparatus according to the
present embodiment detects the inclination of the probe rela-
tive to a surface of the subject (for example, the body surface)
based on an examination image (S500). As one example, the
ultrasonography apparatus according to the present embodi-
ment carries out the processing in step S500 by detecting a
line of the surface of the subject (for example, the body
surface) based on the examination image.

[0125] The ultrasonography apparatus according to the
present embodiment specifies the examination position of the
subject based on the form of the surface of the subject
detected in step S500 and a template image corresponding to
the subject (for example, a human form template image)
(8502). Here, as one example, the ultrasonography apparatus
according to the present embodiment acquires the template
image corresponding to the subject in the same way as in step
S400 shown in FIG. 7. The processing in step S502 corre-
sponds to processing that sets reference coordinate axes for
specifying the position of the probe (examination position),
for example.

[0126] The ultrasonography apparatus according to the
present embodiment detects inclination of the probe relative
to the horizontal plane based on a detected value of the angu-
lar velocity sensor provided in the probe and carries out
angular correction (S504). The ultrasonography apparatus
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according to the present embodiment also calculates the
moved distance of the probe based on the detected value of the
acceleration sensor provided in the probe (8506). As one
example, the ultrasonography apparatus according to the
present embodiment carries out the processing in step S506
by integrating detected values of the acceleration sensor to
calculate speed and then further integrating the calculated
speed.

[0127] Note that although FIG. 8 shows an example where
the processing in step S506 is carried out after the processing
in step S504 has been carried out, the ultrasonography appa-
ratus according to the present embodiment is also capable of
executing the processing in step S504 and the processing in
step S506 independently. Accordingly, as examples, the ultra-
sonography apparatus according to the present embodiment
may carry out the processing in step S504 after the processing
in step S506 or may carry out the processing in step S504 and
the processing in step S506 in synchronization.

[0128] Once the processing in steps S504 and S506 has
been completed, the ultrasonography apparatus according to
the present embodiment specifies the position of the probe
relative to the subject and the inclination of the probe relative
to the subject based on the result of the processing in step
S504 and the result of the processing in step S506 (S508).
According to the processing in step S508, the position of the
probe relative to the subject and the inclination of the probe
relative to the subject at a given time are specified.

[0129] When the processing in step S508 has been com-
pleted, the ultrasonography apparatus according to the
present embodiment determines whether to end the detection
of the position and inclination of the probe in the same way as
in step S410 in FIG. 7 (S510).

[0130] On determining in step S510 to continue the detec-
tion of the position and inclination of the probe, the ultra-
sonography apparatus according to the present embodiment
repeats the processing from step S504. Conversely, on deter-
mining in step S510 to end the detection of the position and
inclination of the probe, the ultrasonography apparatus
according to the present embodiment ends the processing
relating to the method of specifying the position of the probe
(examination position) and the inclination of the probe.
[0131] By carrying out the processing shown in FIG. 8 for
example, the ultrasonography apparatus according to the
present embodiment is capable of specifying the position of
the probe (examination position) and the inclination of the
probe at each given time.

[0132] 3-3. Processing Relating to a Third Specifying
Method
[0133] Note that the processing relating to the method of

specifying the position of the probe (examination position)
and the inclination of the probe carried out by the ultrasonog-
raphy apparatus according to the present embodiment is not
limited to the processing relating to the first example shown in
FIG. 7 or the processing relating to the second example shown
in FIG. 8. For example, if the probe is equipped with an
angular velocity sensor and a triaxial acceleration sensor, the
ultrasonography apparatus according to the present embodi-
ment is also capable of specifying the position of the probe
(examination position) and the inclination of the probe based
on the detected values of such sensors obtained from the
probe.

[0134] FIG. 9 is a flowchart showing a third example of
processing relating to a method of specifying the position of
the probe (examination position) and the inclination of the
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probe according to the present embodiment. Here, FIG. 9
shows one example of processing by which the ultrasonog-
raphy apparatus according to the present embodiment speci-
fies the position of the probe (examination position) and the
inclination of the probe based on detected values of the angu-
lar velocity sensor and detected values of the acceleration
sensor obtained from the probe.

[0135] The ultrasonography apparatus according to the
present embodiment instructs the examiner to press the probe
at a specified angle at a specified examination position on the
subject for a set time (S600). The ultrasonography apparatus
also sets initial values of the position of the probe and the
inclination of the probe based on detected values of the angu-
lar velocity sensor provided in the probe and detected values
of the acceleration sensor provided in the probe (S602). On
determining, based on the detected values of the sensors
described above, that the probe has not moved for the set time
relating to the instruction given in step S600, the ultrasonog-
raphy apparatus according to the present embodiment sets the
specified examination position and the specified angle relat-
ing to the instruction given in step S600 as initial values. Here,
the processing in steps S600 and S602 corresponds for
example to processing that sets reference coordinate axes for
specifying the position of the probe (examination position).

[0136] Once the initial values of the position of the probe
and the inclination of the probe have been set in step S602, the
ultrasonography apparatus according to the present embodi-
ment detects the inclination of the probe relative to a horizon-
tal plane based on a detected value of the angular velocity
sensor provided in the probe and carries out angular correc-
tion (S604). The ultrasonography apparatus according to the
present embodiment also calculates the moved distance of the
probe based on the detected value of the acceleration sensor
provided in the probe in the same way as in step S506 in FIG.
8, for example (S606).

[0137] Note that although FIG. 9 shows an example where
the processing in step S606 is carried out after the processing
in step S604 has been carried out, the ultrasonography appa-
ratus according to the present embodiment is also capable of
executing the processing in step S604 and the processing in
step S606 independently. Accordingly, as examples, the ultra-
sonography apparatus according to the present embodiment
may carty out the processing in step S604 after the processing
in step S606 or may carry out the processing in step S604 and
the processing in step S606 in synchronization.

[0138] Once the processing in steps S604 and S606 has
been completed, the ultrasonography apparatus according to
the present embodiment specifies the position of the probe
relative to the subject and the inclination of the probe relative
to the subject based on the result of the processing in step
S604 and the result of the processing in step S606 (S608).
According to the processing in step S608, the position of the
probe relative to the subject and the inclination of the probe
relative to the subject at a given time are specified.

[0139] When the processing in step S608 has been com-
pleted, the ultrasonography apparatus according to the
present embodiment determines whether to end the detection
of the position and inclination of the probe in the same way as
in step S410 in FIG. 7 (S610).

[0140] On determining in step S610 to continue the detec-
tion of the position and inclination of the probe, the ultra-
sonography apparatus according to the present embodiment
repeats the processing from step S604. Conversely, on deter-
mining in step S610 to end the detection of the position and
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inclination of the probe, the ultrasonography apparatus
according to the present embodiment ends the processing
relating to the method of specifying the position of the probe
(examination position) and the inclination of the probe.
[0141] By carrying out the processing shown in F1G. 9 for
example, the ultrasonography apparatus according to the
present embodiment is capable of specifying the position of
the probe (examination position) and the inclination of the
probe at each given time.

[0142] Asexamples, by carrying out the processing relating
to the first example described above, the processing relating
to the second example described above, or the processing
relating to the third example described above, the ultrasonog-
raphy apparatus according to the present embodiment speci-
fies the position of the probe (examination position) and the
inclination of the probe. Note that it should be obvious that the
processing relating to the method of specifying the position of
the probe (examination position) and the inclination of the
probe carried out by the ultrasonography apparatus according
to the present embodiment is not limited to the processing
relating to the first to third examples described above.
[0143] 4. Processing Relating to a Fourth Example: Noti-
fication Control Process

[0144] If, for example, the determination result for the
examination state in the examination state determination pro-
cess described above does not indicate that a normal exami-
nation is being carried out, the ultrasonography apparatus
according to the present embodiment causes a notification
unit (described later) and/or an external apparatus to give
notification based on reference examination state information
stored on a recording medium by the recording control pro-
cess described above and on examination state information
showing the examination state (notification control process).
[0145] Here, data showing the position of the probe (exami-
nation position) and/or the inclination of the probe at a given
time during an ultrasonographic examination can be given as
an example of the examination state information for the
present embodiment. Note that the examination state infor-
mation for the present embodiment is not limited to this
example. As another example, if the probe according to the
present embodiment is equipped with a pressure sensor, the
examination state information according to the present
embodiment may include data showing a pressure value of
the probe acquired from the probe at a given time during the
ultrasonographic examination. That is, the examination state
information according to the present embodiment includes
data corresponding to reference examination state informa-
tion for the present embodiment at a given time during an
ultrasonographic examination.

[0146] Here, content (orientation content) that gives guid-
ance about the position and/or inclination of the probe to
produce a normal examination state can be given as one
example of notification content based on the reference exami-
nation state information and examination state information
for the present embodiment. As one example, the ultrasonog-
raphy apparatus according to the present embodiment guides
the position and/or orientation of the probe so that the position
and/or orientation of the probe, the pressure value, and the
like shown by the examination state information match the
position and/or orientation, the pressure value, and the like
shown by the reference examination state information.
[0147] When causing a notification unit to give notification,
as one example the ultrasonography apparatus according to
the present embodiment causes the notification unit to give
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notification based on reference examination state information
and examination state information by transmitting a control
signal (or control data) for controlling notification to the
notification unit. When causing an external apparatus to give
notification, as one example the ultrasonography apparatus
according to the present embodiment causes the external
apparatus to give notification based on reference examination
state information and examination state information by trans-
mitting control data for controlling notification to the external
apparatus which is connected via a network (or directly) using
a wired or wireless connection.

[0148] By having noftification given based on the reference
examination state information and the examination state
information, the ultrasonography apparatus according to the
present embodiment enables the examiner for example to
improve the examination state.

[0149] By having notification given based on the reference
examination state information and the examination state
information, the ultrasonography apparatus according to the
present embodiment is capable of giving guidance about the
position and/or inclination of the probe. Accordingly, even in
an imaginary case where the examiner has limited examina-
tion skills, the ultrasonography apparatus according to the
present embodiment is capable of enabling the examiner to
carry out a normal ultrasonographic examination (an ultra-
sonographic examination where the result of the examination
state determination process described above is “the examina-
tion state is normal”).

[0150] Accordingly, by carrying out the notification control
process (which also corresponds to a feedback process) as
described above, the ultrasonography apparatus according to
the present embodiment is capable of improving the precision
of an ultrasonographic examination carried out by the exam-
iner using sound waves of a suitable frequency for the subject.
[0151] 5. Processing Relating to a Fifth Example

[0152] Processing that can be realized by the ultrasonogra-
phy apparatus according to the present embodiment carrying
out the examination state determination process in addition to
the processing (frequency setting process) in (1) described
above and the processing (sound wave generation control
process) in (2) described above is not limited to the process-
ing relating to the first to fourth examples described above.
For example, the ultrasonography apparatus according to the
present embodiment is also capable of carrying out process-
ing that is a combination of a plurality of processing out of
processing relating to the first to fourth examples described
above.

[0153] Ultrasonography Apparatus According to the
Present Embodiment

[0154] Next, one example configuration of an ultrasonog-
raphy apparatus according to the present embodiment that is
capable of carrying out processing relating to the ultrasonog-
raphy method according to the present embodiment described
above will be described.

[0155] FIG. 10 is a block diagram showing one example of
the configuration of an ultrasonography apparatus 100
according to the present embodiment. Here, FIG. 10 also
shows a probe 200 according to the present embodiment as an
external apparatus for the ultrasonography apparatus 100.
[0156] As one example, the ultrasonography apparatus 100
includes a control unit 102 and a notification unit 104.
[0157] Also, the ultrasonography apparatus 100 may also
include a ROM (Read Only Memory, not shown), a RAM
(Random Access Memory, not shown), a storage unit (not
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shown), an operation unit capable of being operated by a user
(not shown), a display unit displaying a variety of screens on
a display screen (not shown), a communication unit (not
shown), and the like. In the ultrasonography apparatus 100, as
one example the respective component elements are con-
nected by a bus as a data transfer path.

[0158] Here, the ROM (not shown) stores a program used
by the control unit 102 and control data such as calculation
parameters. The RAM (not shown) temporarily stores a pro-
gram or the like executed by the control unit 102.

[0159] The storage unit (not shown) is a storage device
provided in the ultrasonography apparatus 100 and as
examples stores the reference examination state information
and various data such as applications. Here, a magnetic
recording medium such as a hard disk, an EEPROM (Elec-
trically Erasable and Programmable Read Only Memory),
and a nonvolatile memory such as a flash memory can be
given as examples of the storage unit (not shown). The storage
unit (not shown) may also be removable from the ultrasonog-
raphy apparatus 100.

[0160] A button or buttons, arrow keys, a rotary selector
such as a jog dial, or a combination of the same can be given
as examples of the operation unit (not shown). Note that the
ultrasonography apparatus 100 may also be connected to an
external operation device such as an operation input device
(such as a keyboard or a mouse) as an external apparatus for
the ultrasonography apparatus 100.

[0161] The display unit (not shown) is a display device
provided in the ultrasonography apparatus 100 and displays
various information (such as images and/or characters) on a
display screen. An operation screen and the like for having a
desired operation carried out by the ultrasonography appara-
tus 100 can be given as an example of a screen displayed on
the display screen of the display unit (not shown). The display
unit may also serve as the notification unit 104.

[0162] Here, as thedisplay unit, as examples it is possible to
use adisplay device such as an LCD (Liquid Crystal Display),
an organic EL (Electro-Luminescence) display, or an OLED
(Organic Light Emitting Diode) display. It is also possible to
construct the display unit of the ultrasonography apparatus
100 using a touch screen, for example. In such case, the
display unit (not shown) functions as an operation display
unit capable of both user operations and displaying.

[0163] The communication unit (not shown) is a commu-
nication device provided in the ultrasonography apparatus
100 and communicates via a network (or directly) with an
external apparatus such as a server either wirelessly or using
wires. Here, a communication antenna and an RF (Radio
Frequency) circuit (wireless communication), an IEEE802.
15.1 port and a transmission/reception circuit (wireless com-
munication), an IEEE802.11b port and a transmission/recep-
tion circuit (wireless communication), or a LAN terminal and
a transmission/reception circuit (wired communication) can
be given as examples of the communication unit.

[0164] Example Hardware Configuration of Ultrasonogra-
phy Apparatus 100

[0165] FIG. 11 is a diagram useful in explaining one
example of the hardware configuration of the ultrasonogra-
phy apparatus 100 according to the present embodiment.
Here, FIG. 11 also shows the probe 200 as an external appa-
ratus for the ultrasonography apparatus 100.

[0166] As one example, the ultrasonography apparatus 100
includes an MPU 150, a ROM 152, a RAM 154, a recording
medium 156, an input/output interface 158, an operation
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input device 160, a display device 162, and a communication
interface 164. In the ultrasonography apparatus 100, as one
example the respective component elements are connected by
abus 166 as a data transfer path.

[0167] The MPU 150 is constructed of an MPU (Micro
Processing Unit) or various processing circuits, for example,
and functions as the control unit 102 that controls the entire
ultrasonography apparatus 100. In the ultrasonography appa-
ratus 100, as one example the MPU 150 serves as a frequency
setting unit 110, a sound wave generation control unit 112, an
examination state determining unit 114, a notification control
unit 116, and a recording control unit 118, described later.

[0168] The ROM 152 stores a program and control data
such as calculation parameters used by the MPU 150. The
RAM 154 temporarily stores a program, which is executed by
the MPU 150, and the like.

[0169] The recording medium 156 functions as the storage
unit (not shown) and as examples stores the reference exami-
nation state information and a variety of data such as appli-
cations. Here, a magnetic storage medium such as a hard disk
and a nonvolatile memory such as a flash memory can be
given as examples of the recording medium 156. The record-
ing medium 156 may be removable from the ultrasonography
apparatus 100.

[0170] As examples, the input/output interface 158 is con-
nected to the operation input device 160 and to the display
device 162. Theinput/output interface 158 also serves so as to
connect to an external apparatus such as the probe 200 or the
like. The operation input device 160 functions as the opera-
tion unit (not shown) and the display device 162 functions as
the display unit (not shown).

[0171] Here, a USB (Universal Serial Bus) terminal, a DVI
(Digital Visual Interface) terminal, an HDMI (High-Defini-
tion Multimedia Interface) terminal, and various processing
circuits can be given as examples of the input/output interface
158. As one example, the operation input device 160 is pro-
vided on the ultrasonography apparatus 100 and is connected
to the input/output interface 158 inside the ultrasonography
apparatus 100. A button or buttons, arrow keys, a rotary
selector such as a jog dial, or a combination of the same can
be given as examples of the operation input device 160. As
one example, the display device 162 is also provided on the
ultrasonography apparatus 100 and is connected to the input/
output interface 158 inside the ultrasonography apparatus
100. A liquid crystal display and an organic EL display can be
given as examples of the display device 162.

[0172] Note that it should be obvious that it is also possible
for the input/output interface 158 to connect to external
devices such as an operation input device (such as a keyboard
or mouse) and/or a display device as external apparatuses for
the ultrasonography apparatus 100. The display device 162
may be a device, such as a touch screen, capable of both user
operations and displaying.

[0173] The communication interface 164 is a communica-
tion device provided in the ultrasonography apparatus 100
and functions as the communication unit (not shown) for
communicating via a network (or directly) with an external
apparatus such as a server either wirelessly or using wires.
Here, a communication antenna and an RF (Radio Fre-
quency) circuit (wireless communication), or a LAN terminal
and a transmission/reception circuit (wired communication)
can be given as examples of the communication interface 164.
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[0174] By using the configuration shown in FIG. 11, for
example, the ultrasonography apparatus 100 carries out pro-
cessing relating to the ultrasonography method according to
the present embodiment.

[0175] Note that the hardware configuration of the ultra-
sonography apparatus 100 according to the present embodi-
ment is not limited to the configuration shown in FIG. 11. For
example, the ultrasonography apparatus 100 may be provided
with an image pickup device that serves as an image pickup
unit (not shown) that picks up still images or video. If an
image pickup device is provided, the ultrasonography appa-
ratus 100 becomes capable of carrying out processing such as
the processing relating to the first method of specifying
described earlier based on a picked-up image generated by
image pickup by the image pickup device, for example.
[0176] Here, a lens/image pickup element and signal pro-
cessing circuit can be given as an example of the image
pickup device according to the present embodiment. As one
example, the lens/image pickup element is composed of
lenses of an optical system and an image sensor using a
plurality of image pickup elements such as CMOS (Comple-
mentary Metal Oxide Semiconductor). The signal processing
circuitincludes an AGC (Automatic Gain Control) circuit and
an ADC (Analog to Digital Converter), converts an analog
signal generated by the image pickup element to a digital
signal (image data) and carries out various signal processing.
A white balance correction process, a color correction pro-
cess, a gamma correction process, a YCbCr conversion pro-
cess, and an edge enhancing process can be given as examples
of the signal processing carried out by the signal processing
circuit.

[0177] The ultrasonography apparatus 100 may further
include a DSP (Digital Signal Processor) and an audio output
device. An amplifier and a speaker can be given as examples
of an audio output device according to the present embodi-
ment. Here if a DSP and an audio output device are provided,
the DSP and the audio output device serve as the notification
unit 104, for example.

[0178] If the ultrasonography apparatus 100 is configured
so as to be capable of standalone processing, for example, the
communication interface 164 does not need to be provided. It
is also possible to configure the ultrasonography apparatus
100 so as to not include the operation input device 160 and/or
the display device 162.

[0179] Thedescription now returns to the example configu-
ration of the ultrasonography apparatus 100 shown in FIG.
10. The control unit 102 is constructed of an MPU and/or
various processing circuits for example and controls the
entire ultrasonography apparatus 100. The control unit 102
includes the frequency setting unit 110, the sound wave gen-
eration control unit 112, the examination state determining
unit 114, the notification control unit 116, and the recording
control unit 118, for example, and takes the lead role in the
processing relating to the ultrasonography method according
to the present embodiment.

[0180] The frequency setting unit 110 takes the lead role in
the processing (frequency setting process) in (1) described
above and sets a suitable frequency for the subject based on
the subject information. The frequency setting unit 110 may
shift the set frequency in a range of frequencies specified
based on the subject information and set a suitable frequency
for the subject out of the shifted frequencies. As one example,
the frequency setting unit 110 sets a suitable frequency for the
subject out of the shifted frequencies based on a signal (or
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data) showing the determination result for the examination
state transmitted from the examination state determining unit
114, described later.

[0181] Also, as one example, the frequency setting unit 110
may adjust the set frequency based on a signal (or data)
showing the determination result for the examination state
transmitted from the examination state determining unit 114,
described later. That is, the frequency setting unit 110 may be
able to take the lead role in the frequency adjusting process
described above, for example.

[0182] The frequency setting unit 110 transmits a signal (or
data) showing the set frequency (which for example may
include a provisionally set frequency or a frequency being
adjusted) to the sound wave generation control unit 112.
[0183] The sound wave generation control unit 112 takes
the lead role in the processing (sound wave generation control
process) in (2) described above and causes the probe 200 to
generate sound waves of the frequency set by the frequency
setting unit 110. More specifically, as one example, the sound
wave generation control unit 112 applies a voltage corre-
sponding to the signal showing the set frequency transmitted
from the frequency setting unit 110 to the probe 200 to cause
the probe 200 to generate sound waves of the set frequency.
[0184] The examination state determining unit 114 takes
the lead role in the examination state determination process
described above and determines the examination state based
for example on the clarity of an examination image. Here, as
oneexample, the examination state determining unit 114 may
subject the examination image to image processing which is
suitable for the subject or for the examined part of the subject
based on a signal received from the probe 200 and determine
the examination state based on the examination image after
image processing.

[0185] Also, the examination state determining unit 114
transmits a signal (or data) showing the determination result
for the examination state to the frequency setting unit 110, the
notification control unit 116, and the recording control unit
118, for example. Note that the examination state determining
unit 114 may selectively transmit a signal showing the deter-
mination result for the examination state to one or two or
more component elements out of the frequency setting unit
110, the notification control unit 116, and the recording con-
trol unit 118 based on an operation signal based on a user
operation transmitted from an operation unit (not shown), for
example.

[0186] The notification control unit 116 takes the lead role
in the notification control process described above and as one
example causes the notification unit 104 and/or the external
apparatus to give notification based on the determination
result for the examination state produced by the examination
state determining unit 114. Also, if the determination result
for the examination state produced by the examination state
determining unit 114 shows that a normal examination is not
being carried out, for example, the notification control unit
116 may cause the notification unit 104 and/or the external
apparatus to give notification based on reference examination
state information and the examination state information.
[0187] The recording control unit 118 takes the lead role in
the recording control process described above and selectively
records reference examination state information based on the
determination result for the examination state produced by
the examination state determining unit 114, for example.
[0188] Here, a storage unit (not shown), a removable exter-
nal recording medium that is connected to the ultrasonogra-
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phy apparatus 100, and a recording medium provided in an
external apparatus connected via a network (or directly)to the
ultrasonography apparatus 100 either wirelessly or using
wires can be given as examples of the recording medium on
which the recording control unit 118 records the reference
examination state information. If the reference examination
state information is recorded on a recording medium pro-
vided in an external apparatus, the recording control unit 118
has a communication unit (not shown) transmit the reference
examination state information and a recording instruction for
recording the reference examination state information to the
external apparatus.

[0189] By including the frequency setting unit 110, the
sound wave generation control unit 112, the examination state
determining unit 114, the notification control unit 116, and
the recording control unit 118, for example, the control unit
102 takes the lead role in the processing relating to the ultra-
sonography method according to the present embodiment.
[0190] Note that the configuration of the control unit
according to the present embodiment is not limited to the
above example. As another example, one or two or more of
the examination state determining unit 114, the notification
control unit 116, and the recording control unit 118 may be
omitted from the control unit according to the present
embodiment. Even when one or two or more of the examina-
tion state determining unit 114, the notification control unit
116, and the recording control unit 118 is/are omitted, the
control unit according to the present embodiment is still
capable of taking the lead role in the processing (frequency
setting process) in (1) described above and the processing
(sound wave generation control process) in (2) described
above.

[0191] Thenotification unit 104 gives notification based on
a control signal (or control data) for controlling notification
transmitted from the notification control unit 116. That is,
notification by the notification unit 104 is controlled by the
notification control unit 116. Here, a display device that
serves as a display unit (not shown), and a DSP and audio
output device can be given as examples of the notification umt
104.

[0192] As one example, if a display device serves as the
notification unit 104, the ultrasonography apparatus 100 is
capable of notifying the examiner or the like using the visual
notification methods described above. Also, if a DSP and
audio output device serve as the notification unit 104, the
ultrasonography apparatus 100 is capable of notifying the
examiner or the like using the audible notification methods
described above.

[0193] Note that the notification unit 104 according to the
present embodiment is not limited to the display device
described above and the DSP and audio output device
described above. As another example, the notification unit
104 may include an arbitrary device that realizes a method
that appeals to the user’s senses. As yet another example, the
notification unit 104 may also be configured so as to be
capable of realizing a plurality of notification methods, such
as by including the display device described above and the
DSP and audio output device described above.

[0194] By using the configuration shown in FIG. 10, for
example, the ultrasonography apparatus 100 is capable of
carrying out the processing (frequency setting process) in (1)
described above and the processing (sound wave generation
control process) in (2) described above relating to the ultra-
sonography method according to the present embodiment.
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Accordingly by using the configuration shown in FIG. 10, for
example, the ultrasonography apparatus 100 is capable of
enabling the examiner to carry out an ultrasonographic
examination using sound waves of a suitable frequency for
the subject.

[0195] By using the configuration shown in FIG. 10, for
example, the ultrasonography apparatus 100 is also capable
of carrying out the examination state determination process,
the notification control process, and the recording control
process described earlier. Accordingly, by using the configu-
ration shown in FIG. 10, for example, the ultrasonography
apparatus 100 is capable of carrying out the processing shown
in the first to fifth examples described earlier, for example,
and is capable of achieving the effects corresponding to the
processing shown in the first to fifth examples described
earlier.

[0196] Note that the configuration of the ultrasonography
apparatus according to the present embodiment is not limited
to the configuration shown in FIG. 10. As one example, the
ultrasonography apparatus according to the present embodi-
ment may be equipped with the probe according to the present
embodiment. When equipped with the probe according to the
present embodiment, the ultrasonography apparatus accord-
ing to the present embodiment is capable of causing sound
waves with a frequency controlled by the processing relating
to the ultrasonography method according to the present
embodiment to be generated from the included probe.
Accordingly even with a configuration equipped with the
probe according to the present embodiment, the ultrasonog-
raphy apparatus according to the present embodiment is
capable of achieving the same effects as the ultrasonography
apparatus 100 shown in FIG. 10.

[0197] As another example, the ultrasonography apparatus
according to the present embodiment may be configured so as
to omit the notification unit 104. Even with a configuration
that omits the notification unit 104, the ultrasonography appa-
ratus according to the present embodiment is capable of car-
rying out the processing (frequency setting process) in (1)
described above and the processing (sound wave generation
control process) in (2) described above. Also, even with a
configuration that does not include the notification unit 104,
the ultrasonography apparatus according to the present
embodiment is capable of notifying the examiner or the like
by having an external apparatus, for example, carry out noti-
fication in the notification control process.

[0198] The ultrasonography apparatus according to the
present embodiment can also be separately provided with one
or two or more component elements out of the frequency
setting unit 110, the sound wave generation control unit 112,
the examination state determining unit 114, the notification
control unit 116, and the recording control unit 118 shown in
FIG. 10, for example (as one example, such component ele-
ments may be realized by separate processing circuits).
[0199] Inaddition, as described earlier, one or two or more
component elements out of the examination state determining
unit 114, the notification control unit 116, and the recording
control unit 118 shown in FIG. 10 may be omitted from the
ultrasonography apparatus according to the present embodi-
ment. Even when one or two or more component elements out
of the examination state determining unit 114, the notification
control unit 116, and the recording control unit 118 shown in
FIG. 10 is/are omitted, the ultrasonography apparatus accord-
ing to the present embodiment is capable of taking the lead
role in the processing (frequency setting process) in (1)
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described above and the processing (sound wave generation
control process) in (2) described above relating to the ultra-
sonography method according to the present embodiment.
Accordingly, even when one or two or more component ele-
ments out of the examination state determining unit 114, the
notification control unit 116, and the recording control unit
118 is/are omitted, the ultrasonography apparatus according
to the present embodiment is still capable of enabling the
examiner to carry out an ultrasonographic examination using
sound waves of a suitable frequency for the subject.

[0200] As described above, the ultrasonography apparatus
according to the present embodiment carries out the process-
ing (frequency setting process) in (1) described above and the
processing (sound wave generation control process) in (2)
described above for example as processing relating to the
ultrasonography method according to the present embodi-
ment. Here, the ultrasonography apparatus according to the
present embodiment sets a suitable frequency for the subject
in the processing (frequency setting process) in (1) described
above and causes the probe to generate sound waves of the set
frequency in the processing (sound wave generation control
process) in (2) described above.

[0201] Accordingly, the ultrasonography apparatus accord-
ing to the present embodiment is capable of enabling the
examiner to carry out an ultrasonographic examination using
sound waves of a suitable frequency for the subject.

[0202] The ultrasonography apparatus according to the
present embodiment is capable of carrying out the processing
shown in the first to fifth examples described above, for
example, by further carrying out one or two or more processes
out of the examination state determination process, the noti-
fication control process, and the recording control process
described earlier, for example. Accordingly, by carrying out
the processing shown in the first to fifth examples described
earlier, the ultrasonography apparatus according to the
present embodiment is capable of achieving the effects cor-
responding to the processing shown in the first to fifth
examples described earlier.

[0203] The ultrasonography apparatus according to the
present embodiment is capable of achieving the effects (A)
and (B) given below, for example.

[0204] (A)In anultrasonographic examination or an ultra-
sonographic diagnosis, individual differences between sub-
jects, differences between types of organ and differences in
skill between examiners (doctors, technicians, and the like)
can be absorbed. Accordingly, the ultrasonography apparatus
according to the present embodiment is capable of acquiring
a favorable examination image (diagnostic image) for a plu-
rality of organs (examples of examined parts) with a single
apparatus without being dependent on differences in sex, age,
the degree of obesity, and the disease condition between
individuals.

[0205] (B) According to the processing relating to the
fourth example described above, it is possible to give guid-
ance on the position and/or inclination of the probe at which
a normal examination result is obtained. That is, the ultra-
sonography apparatus according to the present embodiment
can be said to be capable of simulating an examiner with high
technical skills. Accordingly, by using the ultrasonography
apparatus according to the present embodiment, even when
an ultrasonographic examination is carried out by an exam-
iner with little examination skill (for example, an inexperi-
enced examiner), it is possible to acquire an examination
image (diagnostic image) with higher clarity.
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[0206] Although the present embodiment of the disclosure
has been described by way of an ultrasonography apparatus as
an example, the present embodiment is not limited to such.
The present embodiment can be applied to a variety of appli-
ances that are capable of carrying out the processing relating
to the ultrasonography method according to the present
embodiment, such as a medical appliance or a computer such
as a PC (Personal Computer) or a server. The present embodi-
ment can also be applied to a processing IC (Integrated Cir-
cuit) capable of being embedded in an appliance such as those
described above, for example.

[0207] Program According to the Present Embodiment
[0208] When executed by a computer, a program for caus-
ing a computer to function as the ultrasonography apparatus
according to the present embodiment (for example, a program
capable of executing the processing relating to the ultra-
sonography method according to the present embodiment,
such as the processing (frequency setting process) in (1)
described above and the processing (sound wave generation
control process) in (2) described above) is capable of enabling
an examiner to carry out an ultrasonographic examination
using sound waves of a suitable frequency for the subject.
[0209] Although a preferred embodiment of the present
disclosure has been described above with reference to the
attached drawings, the technical scope of the present disclo-
sure is not limited to such embodiment. It should be under-
stood by those skilled in the art that various modifications,
combinations, sub-combinations and alterations may occur
depending on design requirements and other factors insofar
as they are within the scope of the appended claims or the
equivalents thereof.

[0210] For example, although the provision of a program
(computer program) for causing a computer to function as the
ultrasonography apparatus according to the present embodi-
ment has been described above, the present embodiment is
also capable of providing a recording medium on which the
program described above is stored.

[0211] The configuration described earlier is one example
of an embodiment according to the present disclosure and
naturally belongs to the technical scope of the present disclo-
sure.

[0212] Additionally, the present technology may also be
configured as below.

[0213] (1) An ultrasonographic system, comprising: an
electronic memory to store a table relating subject informa-
tion to a plurality of frequencies; and a frequency setting unit
to set, as an examination frequency, one of the plurality of
frequencies based on selection of subject information from
the table, the examination frequency being used to perform an
ultrasound examination on a subject corresponding to the
selected subject information.

[0214] (2) The ultrasonographic system of (1), wherein the
subject information includes information on race, gender and
body type of the subject.

[0215] (3) The ultrasonographic system of (1) to (2),
wherein the subject information further includes information
on a body part to be examined by the ultrasound examination.
[0216] (4) The ultrasonographic system of (1) to (3),
wherein the subject information includes disease information
and subject condition.

[0217] (5) Theultrasonographic system of (1) to (4), further
comprising: a sound wave generating unit to generate sound
waves corresponding to the examination frequency set by the
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frequency setting unit, wherein the examination frequency is
adjusted based an examination state.

[0218] (6) The ultrasonographic system of (1)to (5), further
comprising: an examination unit to determine the examina-
tion state based on an examination image.

[0219] (7) The ultrasonographic system of (6), wherein the
frequency setting unit specifies a range of frequencies based
on the selected subject information, and the examination fre-
quency is adjusted to a frequency within the range of frequen-
cies based on the examination state.

[0220] (8) Theultrasonographic system of (6)to (7), further
comprising: a notification unit to provide a notification based
on the examination state.

[0221] (9) The ultrasonographic system of (6) to (8),
wherein examination information is recorded in a storage
medium as reference examination information based on the
examination state.

[0222] (10) The ultrasonographic system of (9), wherein
the examination information includes an examination probe
position and an examination probe inclination.

[0223] (11) The ultrasonographic system of (6) to (10),
wherein the examination state is determined based on a com-
parison of a clarity of the examination image with a predeter-
mined threshold.

[0224] (12) The ultrasonographic system of (6) to (11),
wherein the examination state is indicated as normal when the
clarity of the examination image is above the predetermined
threshold, and the examination state is indicated as not nor-
mal when the clarity of the examination image is equal to or
below the predetermined threshold.

[0225] (13) The ultrasonographic system of (6) to (12),
wherein examination information is recorded in a storage
medium as reference examination information when on the
examination state is normal.

[0226] (14) The ultrasonographic system of (9) to (13),
further comprising: a notification unit to provide a notifica-
tion based on the examination state or a notification based on
the reference examination information.

[0227] (15) The ultrasonographic system of (14), wherein
the notification based on the reference examination informa-
tion includes at least one of an examination probe position
and an examination probe inclination.

[0228] (16) The ultrasonographic system of (1) to (15),
wherein the selected subject information is selected based on
user operation.

[0229] (17) The ultrasonographic system of (1) to (15),
wherein the selected subject information is selected based on
communication with an external device.

[0230] (18) An ultrasonographic imaging method, com-
prising: storing a table relating subject information to a plu-
rality of frequencies in an electronic memory; and setting, as
an examination frequency, one of the plurality one of the
plurality of frequencies based on selection of subject infor-
mation from the table, the examination frequency being used
to perform an ultrasound examination on a subject corre-
sponding to the selected subject information.

[0231] (19) A non-transitory computer-readable medium
storing computer-readable instructions thereon, the com-
puter-readable instructions when executed by a computer
cause the computer to perform an ultrasonographic imaging
method comprising: storing a table relating subject informa-
tion to a plurality of frequencies; and setting, as an examina-
tion frequency, one of the plurality one of the plurality of
frequencies based on selection of subject information from
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the table, the examination frequency being used to perform an
ultrasound examination on a subject corresponding to the
selected subject information.

[0232] (20) An ultrasonography apparatus including;

a frequency setting unit setting a suitable frequency for a
subject based on subject information showing the subject; and
a sound wave generation control unit causing a probe, which
is capable of generating sound waves, to generate sound
waves of the set frequency.

[0233] (21) The ultrasonography apparatus according to
(10),

wherein the subject information includes one or two or more
pieces of information classifying the subject, information
showing an examined part, information showing a disease
content of the subject, and an information showing a condi-
tion of the subject.

[0234] (22) The ultrasonography apparatus according to
(20)or (21), further including, an examination state determin-
ing unit determining an examination state based on clarity of
an examination image that is an image showing echoes pro-
duced from the subject as a result of the generated sound
waves striking the subject, wherein the frequency setting unit
adjusts the set frequency based on a determination result for
the examination state.

[0235] (23) The ultrasonography apparatus according to
(20)or (21), further including, an examination state determin-
ing unit determining an examination state based on clarity of
an examination image that is an image showing echoes pro-
duced from the subject as a result of the generated sound
waves striking the subject,

wherein the frequency setting unit specifies a suitable range
of frequencies for the subject based on the subject informa-
tion, shifts the set frequency in the specified range of frequen-
cies, and sets the suitable frequency for the subject out of the
shifted frequencies based on a determination result for the
examination state.

[0236] (24)

[0237] The ultrasonography apparatus according to (20) or
(21), further comprising:

an examination state determining unit determining an exami-
nation state based on clarity of an examination image that is
an image showing echoes produced from the subject as a
result of the generated sound waves striking the subject; and
a notification control unit causing notification to be given,
based on a determination result for the examination state.
[0238] (25) The ultrasonography apparatus according to
(20) or (21), further including: an examination state deter-
mining unit determining an examination state based on clarity
of an examination image that is an image showing echoes
produced from the subject as a result of the generated sound
waves striking the subject; and

a recording control unit having reference examination state
information showing a state where a normal examination is
being carried out selectively recorded, based on a determina-
tion result for the examination state.

[0239] (26) The ultrasonography apparatus according to
(25), further including,

a notification control unit operable when the determination
result for the examination state does not indicate a state where
a normal examination is being carried out, to cause notifica-
tion to be given based on the reference examination state
information and examination state information showing the
examination state.
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[0240] (27) The ultrasonography apparatus according to
any one of (22) to (26),

wherein the examination state determination unit subjects the
examination image to suitable image processing for the sub-
jector for an examined part of the subject and determines the
examination state based on the examination image after the
image processing.

[0241] (28) The ultrasonography apparatus according to
any one of (20) to (27), further including the probe.

[0242] (29) A ultrasonography method including:

setting a suitable frequency for a subject based on subject
information showing the subject; and

causing a probe, which is capable of generating sound waves,
to generate sound waves of the set frequency.

[0243] (30) A program causing a computer to execute:
setting a suitable frequency for a subject based on subject
information showing the subject; and

causing a probe, which is capable of generating sound waves,
to generate sound waves of the set frequency.

REFERENCE SIGNS LIST

[0244] 100 Ultrasonography apparatus

[0245] 102 Control unit

[0246] 104 Notification unit

[0247] 110 Frequency setting unit

[0248] 112 Sound wave generation contro] unit
[0249] 114 Examination state determining unit
[0250] 116 Notification control unit

[0251] 118 Recording control unit

[0252] 200 Probe

1. An ultrasonographic system, comprising:

an electronic memory to store a table relating subject infor-
mation to a plurality of frequencies; and

a frequency setting unit to set, as an examination fre-
quency, one of the plurality of frequencies based on
selection of subject information from the table, the
examination frequency being used to perform an ultra-
sound examination on a subject corresponding to the
selected subject information.

2. The ultrasonographic system according to claim 1,
wherein the subject information includes information on
race, gender and body type of the subject.

3. The ultrasonographic system according to claim 2,
wherein the subject information further includes information
on a body part to be examined by the ultrasound examination.

4. The ultrasonographic system according to claim 3,
wherein the subject information includes disease information
and subject condition.

5. The ultrasonographic system according to claim 1, fur-
ther comprising:

a sound wave generating unit to generate sound waves
corresponding to the examination frequency set by the
frequency setting unit,

wherein the examination frequency is adjusted based an
examination state.

6. The ultrasonographic system according to claim 5, fur-

ther comprising:

an examination unit to determine the examination state
based on an examination image.

7. The ultrasonographic system according to claim 5,

wherein the frequency setting unit specifies a range of fre-
quencies based on the selected subject information, and
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the examination frequency is adjusted to a frequency
within the range of frequencies based on the examina-
tion state.

8. The ultrasonographic system according to claim 6, fur-
ther comprising:

a notification unit to provide a notification based on the

examination state.

9. The ultrasonographic system according to claim 6,
wherein examination information is recorded in a storage
medium as reference examination information based on the
examination state.

10. The ultrasonographic system according to claim 9,
wherein the examination information includes an examina-
tion probe position and an examination probe inclination.

11. The ultrasonographic system according to claim 6,
wherein the examination state is determined based on a com-
parison of a clarity of the examination image with a predeter-
mined threshold.

12. The ultrasonographic system according to claim 11,
wherein the examination state is indicated as normal when the
clarity of the examination image is above the predetermined
threshold, and the examination state is indicated as not not-
mal when the clarity of the examination image is equal to or
below the predetermined threshold.

13. The ultrasonographic system according to claim 12,
wherein examination information is recorded in a storage
medium as reference examination information when on the
examination state is normal.

14. The ultrasonographic system according to claim 9,
further comprising:

a notification unit to provide a notification based on the

examination state or a notification based on the refer-
ence examination information.
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15. The ultrasonographic system according to claim 14,
wherein the notification based on the reference examination
information includes at least one of an examination probe
position and an examination probe inclination.

16. The ultrasonographic system according to claim 1,
wherein the selected subject information is selected based on
user operation.

17. The ultrasonographic system according to claim 1,
wherein the selected subject information is selected based on
communication with an external device.

18. An ultrasonographic imaging method, comprising:

storing a table relating subject information to a plurality of

frequencies in an electronic memory; and

setting, as an examination frequency, one of the plurality

one of the plurality of frequencies based on selection of
subject information from the table, the examination fre-
quency being used to perform an ultrasound examina-
tion on a subject corresponding to the selected subject
information.

19. A non-transitory computer-readable medium storing
computer-readable instructions thereon, the computer-read-
able instructions when executed by a computer cause the
computer to perform an ultrasonographic imaging method
comprising:

storing a table relating subject information to a plurality of

frequencies; and

setting, as an examination frequency, one of the plurality

one of the plurality of frequencies based on selection of
subject information from the table, the examination fre-
quency being used to perform an ultrasound examina-
tion on a subject corresponding to the selected subject
information.
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