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(57) ABSTRACT

Ultrasound diagnosis apparatus is provided which easily rec-
reates test conditions same as the past, comprising scanner,
signal processor, display controller, storage, detector, colla-
tor, and controller. Scanner scans a subject with ultrasound
waves through ultrasound probe. Storage previously stores
first relevant information in which operation of the scanner,
the signal processor, or the display controller in past test is
related to a first relative position which is the relative position
of ultrasound probe for the subject in the same past test.
Detector detects a second relative position which is the
present relative position of ultrasound probe for the subject.
Collator collates the first relative position and the second
relative position detected by the detector. Controller controls
the scanner, the signal processor or the display controller
based on the operation related to the first relative position,
when the first relative position and the second relative posi-
tion are matched in collation.
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FIG. 2
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FIG. 4
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ULTRASOUND DIAGNOSIS APPARATUS

TECHNICAL FIELD

[0001] The embodiments of the present invention relate to
an ultrasound diagnosis apparatus.

BACKGROUND ART

[0002] Ultrasound diagnosis apparatuses obtain biological
information of a subject by transmitting ultrasound waves to
the subject using an ultrasound probe and receiving the
reflected waves thereof. The ultrasound diagnosis appara-
tuses can perform tests repeatedly, since the apparatuses have
a high level of safety. Further, since the scale of their system
is smaller than the scales of the other diagnosis apparatuses,
such as X-ray diagnosis apparatuses, X-ray CT (Computed
Tomography) apparatuses, and MRI (Magnetic Resonance
Imaging) apparatuses, it is easy to use the ultrasound diagno-
sis apparatuses for performing tests by a bedside, for
example. Furthermore, the ultrasound diagnosis apparatuses
do not expose X-rays, therefore, can be used for obstetrics,
home medical care, and the like.

[0003] Operation content of the ultrasound diagnosis appa-
ratus includes content of many kinds, for example, depth of
focus, frequency, parallel reception number, contrast, gain,
operation of application software for analyzing biological
information obtained, and the like. Further, the operation
content and the relative position of the ultrasound probe for
the subject are updated in real time during the test in accor-
dance with the test circumstances. Therefore, in order to test
under the same conditions as the one in the past test, for
example, such a case that a test is required under the same
conditions again during the test, and a case that a test is
performed for follow-up observations, it is necessary to rec-
reate the operation content of the ultrasound diagnosis appa-
ratus and the relative position of the ultrasound probe for the
subject.

PRIOR ART DOCUMENT

Patent Document

[0004] [Patent Document 1] Japanese Unexamined Patent
Application Publication No. 11-206767

SUMMARY OF THE INVENTION

Problems to be Solved by the Invention

[0005] As described, it is necessary to recreate the opera-
tion content of the ultrasound diagnosis apparatus and the
relative position of the ultrasound probe for the subject, in
order to test under the same conditions as the one in the past
(in the present invention, the operational conditions and the
relative position are referred to as test conditions). However,
in order to recreate the operation content in the past, it is
necessary to set many kinds of operation content according to
the past operation content, and thus the setting work has been
complicated. It is also necessary to position the ultrasound
probe at the past relative position for the subject to recreate
the relative position. It has been difficult however to recreate
the relative position, since the ultrasound probe is manvally
operated by an operator.

[0006] The present invention is intended to provide an
ultrasound diagnosis apparatus which is able to easily recre-
ate test conditions which are the same as in the past.
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Means of Solving the Problems

[0007] The ultrasound diagnosis apparatus in the present
embodiments comprises a scanner, a signal processor, a dis-
play controller, a storage, a detector, a collator, and a control-
ler. The scanner scans a subject with ultrasound waves
through an ultrasound probe. The signal processor imple-
ments signal processing on signals from the scanner. The
display controller causes a display to display images, based
on the output from the signal processor. The storage previ-
ously stores first relevant information in which operation
content of at least one of the scanner, the signal processor, and
the display controller in the past test is related to a first relative
position which is the relative position of the ultrasound probe
for the subject in the same past test . The detector detects a
second relative position which is the present relative position
of the ultrasound probe for the subject. The collator collates
the first relative position represented in the first relevant infor-
mation and the second relative position detected by the detec-
tor. The controller controls at least one of the scanner, the
signal processor, and the display controller, based on the
operation content related to the first relative position, when
the first relative position and the second relative position are
matched in the collation by the collator.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1isablock diagram illustrating a configuration
of an ultrasound diagnosis apparatus of an embodiment.
[0009] FIG. 2 is a schematic view illustrating an outline of
the ultrasound diagnosis apparatus of the embodiment.
[0010] FIG. 3 is a schematic view illustrating an outline of
the ultrasound diagnosis apparatus of the embodiment.
[0011] FIG. 4 is a flowchart illustrating operation of the
ultrasound diagnosis apparatus of the embodiment.

[0012] FIG.5isablock diagram illustrating a configuration
of the ultrasound diagnosis apparatus of an embodiment.
[0013] FIG. 6isablock diagram illustrating a configuration
of the ultrasound diagnosis apparatus of an embodiment.

MODES FOR CARRYING OUT THE INVENTION

[0014] Hereinafter, it is described the ultrasound diagnosis
apparatus of the embodiments with reference to the drawings.

First Embodiment

Configuration

[0015] FIG. 1isablock diagram illustrating a configuration
of an ultrasound diagnosis apparatus 1 of the embodiment.
The ultrasound diagnosis apparatus 1 comprises a scanner 10,
a signal processor 11, a display controller 12, a storage 13, a
detector 14, a collator 15, a controller 16, a position index
display 17, a posture index display 18, an informing unit 150,
a display 2, and an operation unit 3. The display 2 and the
operation unit 3 are arranged either inside or outside of the
ultrasound diagnosis apparatus 1.

(Scanner 10)

[0016] The scanner 10 scans a subject with ultrasound
waves through an ultrasound probe 100. For the ultrasound
probe 100, for example, a one-dimensional array probe in
which a plurality of ultrasound transducers are arranged in a
row in the scanning direction, or a two-dimensional array
probe in which a plurality of ultrasound transducers are
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arranged two-dimensionally is used. A mechanical one-di-
mensional array probe in which a plurality of ultrasound
transducers arranged in a row in the scanning direction is
swung in the swinging direction orthogonal to the scanning
direction may also be used. The ultrasound probe 100 trans-
mits the ultrasound waves to the subject, and receives the
reflected waves from the subject as echo signals.

[0017] The scanner 10 supplies electric signals to the ultra-
sound probe 100, and causes the probe 100 to transmit beam-
formed (that is, transmission beamformed) ultrasound waves
to a predetermined focus point. Further, the scanner 10
receives the echo signals the ultrasound probe 100 received.
The scanner 10 implements delay processing on the echo
signals to convert the analog echo signals into phased (that is,
reception beamformed) digital data.

[0018] The scanner 10 comprises, for example, a not-
shown preamplifier circuit, an A/D converter, a reception
delay circuit, and an adder. For each reception channel, the
preamplifier circuit amplifies the echo signals output from
each of the ultrasound transducers of the ultrasound probe
100. The A/D converter converts amplified echo signals into
digital signals. The reception delay circuit gives delay time
required for determining reception directivity to the echo
signals which has been converted into the digital signals. The
adder adds the echo signals to which the delay time has been
given. The reflection component from the direction according
to the reception directivity is emphasized by the addition.

(Signal processor 11)

[0019] The signal processor 11 implements signal process-
ing on the signals from the scanner 10. For example, the signal
processor 11 comprises a B-mode processor. The B-mode
processor receives the signals from the scanner 10, and
images the amplitude information of the signals. Specifically,
the B-mode processor implements band pass filter processing
on the signals, and then performs envelop detection of the
signals to implements compression processing on the
detected data by logarithmic conversion.

[0020] The signal processor 11 may comprise a CFM
(Color Flow Mapping) processor. The CFM processor images
blood flow information. The blood flow information includes
information, such as velocity, distribution, and power, and is
obtained as binarization information.

[0021] The signal processor 11 may comprise a Doppler
processor. The Doppler processor performs phase detection
on the signals to take out the Doppler shift frequency com-
ponent therefrom, and implements FFT (Fast Fourier Trans-
form) processing thereon to generate a Doppler frequency
distribution representing the blood flow velocity.

[0022] Thesignal processor 11 generates ultrasound image
data based on the signals which have been subjected to the
signal processing (ultrasound raster data). The signal proces-
sor 11, for example, comprises a DSC (Digital Scan Con-
verter). The signal processor 11 converts the signals repre-
sented by a signal stream of the scanning line, on which the
signal processing has been implemented, into image data
represented by orthogonal coordinate system (scan conver-
sion processing). For example, the signal processor 11 gen-
erates B-mode image data representing the tissue form of a
subject P by implementing the scan conversion processing on
the signals subjected to the signal processing by the B-mode
processor. The signal processor 11 outputs the ultrasound
image data to the display controller 12. Further, the content of
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the signal processing performed by the signal processor may
be designated by using predetermined analysis application
software.

(Display controller 12)

[0023] The display controller 12 causes the display 2 to
display images based on the output from the signal processor
11. That is, the display controller 12 receives the ultrasound
image data from the signal processor 11 to cause the display
2 to display the ultrasound images based on the ultrasound
image data. Further, the display controller 12 may display the
signal processing result resulted by the signal processor 11
using predetermined analysis application software.

(Storage 13)

[0024] The storage 13 previously stores first relevant infor-
mation in which operation content of at least one of the
scanner 10, the signal processor 11, and the display controller
12 in a pasttest is related to afirst relative position which is the
relative position of the ultrasound probe 100 for the subject P
in the same past test . The first relative position represents the
position of the ultrasound probe 100 for the characteristic
point of the subject P. The operation content includes scan-
ning conditions for the ultrasound waves from the scanner 10,
signal processing conditions for the signal processor 11, and
display conditions for the images to be displayed by the
display controller 12. For example, the scanning conditions
may include conditions, such as depth of focus, a parallel-
simultaneous reception number, and the like. Further, the
signal processing conditions may include signal processing
conditions corresponding to operating modes, such as
B-mode, Doppler mode, and the like. Furthermore, the dis-
play conditions may include contrast and brightness of the
image, ON/OFF of a freezing display function of the image,
and the like. In addition, the storage 13 may previously store
the first relevant information including test item information
representing test items in the operation conditions.

[0025] Further, the firstrelative position in the first relevant
information previously stored in the storage 13 includes the
relative positions of plural parts of the ultrasound probe 100
for the subject P. For example, in the ultrasound probe 100,
the first relative position includes the relative positions of
three parts including the tip end part (a part of the ultrasound
transducer side), the base end part (the opposite side of the tip
end part), and the side face part (may be any arbitrary part
distinguishable from the tip end part and the base end part) for
the subject P, as one pair. That is, in the first relevant infor-
mation, operational information is related to one pair of rela-
tive positions of the plural parts of the ultrasound probe 100.
The relative positions of the plural parts represent an angle of
the ultrasound probe 100. Further, the storage 13 may store
the form of the ultrasound probe 100.

[0026] The storage 13 may also previously store posture
information representing the posture of the subject P in the
past test. At this time, the storage 13 stores the relative posi-
tions of the other characteristic points for a predetermined
point among a plurality of characteristic points (for example,
characteristic points such as neck region, pectoral region,
abdominal region, right shoulder, and left shoulder) of the
subject P, as the posture information. Further, the posture
information may include contour information representing
the contours of the body surface of the subject P.

[0027] The storage 13 may also previously store second
relevant information in which order information representing
the moving order of the ultrasound probe in the past test is
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related to the first relative position . For example, in a test
performed while the ultrasound probe 100 is moved, the
storage 13 may relate a plurality of positions representing the
moving process (positions to scan the subject) with the order
thereof to store.

(Detector 14)

[0028] The detector 14 detects a second relative position
which is the relative position of the ultrasound probe 100 for
the subject P in the present test. For example, the detector 14
may detect the second relative position by detecting prede-
termined parts of the subject P and the ultrasound probe 100
using a magnetic sensor. The detector 14 may also detect the
second relative position by detecting the positions of the
subject P and the ultrasound probe 100 using an optical sensor
and triangulation. Further, the detector 14 may detect the
relative positions of plural parts of the ultrasound probe 100
for the subject P as the second relative position. The relative
positions for the plural parts represent an angle of the ultra-
sound probe 100. The detector 14 may also detect the posture
of the subject P. The posture is a physical posture and form of
the subject P. The detector 14 may relate part information
and/or the detection conditions (such as sensor resolution)
representing the detected predetermined parts of the subject P
and the ultrasound probe 100 with the second relative position
to output.

(Collator 15)

[0029] The collator 15 collates the first relative position
represented in the first relevant information previously stored
in the storage 13 and the second relative position detected by
the detector 14. At this time, the collator 15 receives the first
relative position from the storage 13, and the second relative
position, as a comparable object, from the detector 14. The
collator 15 outputs a collation result whether the first relative
position and the second relative position are matched or not
by the collation. In the collation, the collator 15 outputs the
collation result such that the first relative position and the
second relative position are matched, when the second rela-
tive position exists within a predetermined range from the
first relative position. The predetermined range is, for
example, previously stored in the collator 15 as correspond-
ing information in which the test items and the detection
conditions for the detector 14 correspond to the predeter-
mined range. Also, the operator may designate a desired
range as the predetermined range. When the first relative
position and the second relative position are not matched, that
is, the second relative position does not exist within the pre-
determined range from the first relative position, the collator
15 may output the direction and/or the distance from the
second relative position to the first relative position included
in the collation result. The collator 15 may also collate the first
relative positions and the second relative positions for the
plural parts of the ultrasound probe 100.

(Controller 16)

[0030] When the first relative position and the second rela-
tive position are matched in the collation by the collator 15,
the controller 16 controls at least one of the scanner 10, the
signal processor 11, and the display controller 12, based on
the operation content related to the first relative position. That
is, during the test, when the ultrasound probe 100 is posi-
tioned at the same relative position as the first relative posi-
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tion, the operation content (that is, the operation content in the
past test) related to the first relative position is recreated by the
controller 16. For example, the controller 16 may recreate at
least one of the scanning conditions (frequency, depth of
focus) of the ultrasound waves from the scanner 10, the signal
processing conditions (B-mode, Doppler mode, and analysis
conditions for the analysis application software) for the signal
processor 11, and the display conditions (contrast of images,
and display conditions for the analysis result by the analysis
application software) for the display controller 12. Further,
when the first relative position and the second relative posi-
tion are not matched, the controller 16 controls each part in
accordance with the predetermined operation content, such as
the idling operation prior to test, for example.

(Position Index Display 17)

[0031] The position index display 17 displays a position
index representing the first relative position, based on the first
relevant information previously stored in the storage 13. FIG.
2 is a schematic view illustrating a display example of a
position index IP, and represents a scene that the operator
visually recognizes the subject P through the position index
display. The position index display 17 implements position
alignment of the characteristic points of the subject P stored in
the storage 13 and the characteristic points of the subject P
detected by the detector 14. The position index display 17
then displays the position index IP based on the position-
aligned characteristic points and the first relevant information
stored in the storage 13.

[0032] Further, the position index display 17 may have a
configuration such that the display 17 has a transparent
medium, displays the position index IP on a part of the
medium, and is wearable by the operator. At this time, the
position index display 17 may be configured as in a form of an
eyewear shape, for example.

[0033] Furthermore, the position index display 17 may dis-
play aplurality of position index IPs based on the first relevant
information and the second relevant information. FIG. 3 is a
schematic view illustrating an example that a plurality of
position index IPs are displayed. The plurality of position
index IPs illustrated in FIG. 3 are position index IPi (i=1 to n;
nis anumber of the position index IP displayed). The position
index display 17 also displays one of the plurality of position
index IPs in a display mode different from the others, for
example. The position index IP in the different display mode
may be configured to indicate a position at which the ultra-
sound probe 100 to be positioned at first among the plurality
of position index IPs, for example. It may be configured that
the display of the position index IP of which the ultrasound
probe 100 is positioned among the plurality of position index
IPs is sequentially terminated.

(Posture Index Display 18)

[0034] The posture index display 18 displays the posture
index imitating the posture of the subject P in the past test,
based on the posture information stored in the storage 13. The
posture index display 18 may also display characteristic
points of the subject P during a test in response to the detec-
tion result from the detector 14. Further, the posture index
display 18 may have a configuration such that the display 18
has a transparent medium, displays the posture index ona part
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of the medium, and is wearable by the operator. The posture
index display 18 may also be configured with the position
index display 17 as a whole.

(Informing Unit 150)

[0035] The informing unit 150 informs the collation result
from the collator 15. For example, as the result of the colla-
tion, when the first relative position and the second relative
position are matched, the collator 15 informs the matching by,
for example, beep sound, changing the color of the position
index IP, or the like. When the first relative position and the
second relative position are not matched, the collator 15, for
example, calculates the difference between the first relative
position and the second relative position, and outputs the
information representing the distance and/or direction from
the second relative position to the first relative position.

(Display 2)

[0036] The display 2 displays ultrasound images. The dis-
play 2 may be configured with a display device, such asa CRT
(Cathode Ray Tube), a LCD (Liquid Crystal Display), or the
like. The display 2 does not necessarily need to be integrally
arranged with the ultrasound diagnosis apparatus 1, but may
be configured such that the display 2 is controlled by the
display controller 12 via a general interface, and displays
ultrasound images.

(Operation Unit 3)

[0037] In response to an operation by the operator, the
operation unit 3 inputs the signals and the information
according to the content of the operation to each part of the
apparatus. The operation unit 3 may be configured with a
keyboard, a mouse, a touch panel, and the like. Further, the
operation unit 3 does not necessarily need to be integrally
arranged with the ultrasound diagnosis apparatus 1, but may
be configured such that the operation unit 3 inputs the signals
and the information to each part of the apparatus via a general
interface.

Operation

[0038] Itis described operation of the ultrasound diagnosis
apparatus of the embodiment. FIG. 4 is a flowchart represent-
ing the operation of the ultrasound diagnosis apparatus 1.

(S01)

[0039] The posture index display 18 displays the posture
index imitating the posture of the subject P in the past test,
based on the posture information stored in the storage 13. The
operator makes the posture of the subject P be matched with
the posture index.

(S02)

[0040] The position index display 17 displays the position
index representing the first relative position, based on the first
relevant information previously stored in the storage 13.

(S03)

[0041] The detector 14 detects the second relative position
which is the relative position of the ultrasound probe 100 for
the subject P in the present test.
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(S04, S05)

[0042] The collator 15 collates the first relative position
represented in the first relevant information with the second
relative position detected by the detector 14. At this time, the
collator 15 receives the first relative position from the storage
13, and receives the second relative position from the detector
14. In the collation, the collator 15 outputs whether the first
relative position and the second relative position are matched
or not as the collation result.

(S06)

[0043] Astheresultofthe collation by the collator 15, when
the first relative position and the second relative position are
not matched, the position index display 17 displays the direc-
tion and/or distance from the second relative position to the
first relative position, in response to the collation result. The
process is then returned to the process of step S03.

(S07)

[0044] Astheresult of the collation by the collator 15, when
the first relative position and the second relative position are
matched, the controller 16 controls at least one of the scanner
10, the signal processor 11, and the display controller 12,
based on the operation content related to the first relative
position.

(S08)

[0045] The ultrasound diagnosis apparatus 1 performs a
test based on the operation content.

(S09)

[0046] When thereisaneed to perform atest by positioning

the ultrasound probe 100 at the other positions, such as a case
when the test is performed by sequentially positioning the
ultrasound probe at a plurality of positions, the process is
returned to the process of step S02. When there is no need to
position the ultrasound probe 100 at the other positions to test,
the test is terminated. As stated above, the operation illus-
trated in FIG. 4 is completed.

Operation/Effect

[0047] Itis described operation and effect of the ultrasound
diagnosis apparatus of the embodiment.

[0048] Theultrasound diagnosis apparatus 1 of the embodi-
ment comprises the scanner 10, the signal processor 11, the
display controller 12, the storage 13, the detector 14, the
collator 15, and the controller 16. The scanner 10 scans the
subject P with the ultrasound waves through the ultrasound
probe 100. The signal processor 11 implements the signal
processing on the signals from the scanner 10. The display
controller 12 causes the display 2 to display images based on
the output from the signal processor 11. The storage 13 pre-
viously stores the first relevant information in which the
operation content of at least one of the scanner 10, the signal
processor 11, and the display controller 12 in the past test is
related to the first relative position which is the relative posi-
tion of the ultrasound probe 100 for the subject P in the same
past test. The detector 14 detects the second relative position
which is the relative position of the ultrasound probe 100 for
the subject P in the present test. The collator 15 collates the
first relative position represented in the first relevant informa-
tion and the second relative position detected by the detector.
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When the first relative position and the second relative posi-
tion are matched in collation by the collator 15, the controller
16 controls at least one of the scanner 10, the signal processor
11, and the display controller 12, based on the operation
content related to the first relative position. Further, the stor-
age 13 may previously store the first relevant information
including at least one of the scanning conditions of the ultra-
sound waves from the scanner 10, the signal processing con-
ditions for the signal processor 11, and the display conditions
of the images for the display controller 12, as the operation
content. Furthermore, in the first relevant information previ-
ously stored in the storage 13, the first relative position may
include the relative positions of the plural parts of the ultra-
sound probe 100 for the subject P, the detector 14 may detect
the relative positions of the plural parts of the ultrasound
probe 100 for the subject P as the second relative position, and
the collator 15 may collate the first relative position and the
second relative position for the plural parts of the ultrasound
probe 100. In this way, when the ultrasound probe 100 is
positioned at the same position as the one in the past test, the
ultrasound diagnosis apparatus 1 can recreate the operation
content of the past test to test. It is thereby possible to provide
an ultrasound diagnosis apparatus which can easily recreate
the same test conditions as the one in the past.

[0049] Also, based on the first relevant information, the
ultrasound diagnosis apparatus 1 may further comprise the
position index display 17 which displays the positionindex IP
representing the first relative position. Further, the position
index display 17 may have a configuration such that the
display 17 has a transparent medium, and displays the posi-
tion index IP on a part of the medium, and is wearable by the
operator. In this way, the ultrasound diagnosis apparatus 1 is
configured such that the subject P, the ultrasound probe 100,
and the position index IP are visible during the test. It is
therefore possible to provide an ultrasound diagnosis appa-
ratus which can easily position the ultrasound probe 100 at the
same position as the one in the past test.

[0050] Further, the storage 13 may previously store the
second relevant information in which the order information
representing the moving order of the ultrasound probe 100 in
the past test is related to the first relative position, and the
position index display 17 may display a plurality of position
index IPs based on the first relevant information and the
second relevant information. In this way, by displaying the
plurality of the position index IPs, the ultrasound diagnosis
apparatus 1 can represent the moving procedure of the ultra-
sound probe 100 even in a test performed during movement of
the ultrasound probe 100. Thereby, it is possible to provide an
ultrasound diagnosis apparatus which can easily recreate the
same test conditions as the one in the past, even in a test
performed during movement the ultrasound probe 100.

[0051] Furthermore, the storage 13 may previously store
posture information representing the posture of the subject P
in the past test, and further comprise a posture index display
18 representing the posture index imitating the posture of the
subject P in the past test, based on the posture information.
Also, the posture index display 18 may have a configuration
such that the display 18 has a transparent medium, displays
the posture index on a part of the medium, and is wearable by
the operator. The posture information may also include the
contour information representing the contours of the body
surface of the subject P. In this way, the operator can easily
recreate the posture of the subject P in the past test based on
the posture index. Thereby, it 1s possible to provide an ultra-
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sound diagnosis apparatus which can easily recreate the same
posture of the subject P as the one in the past, and further
easily recreate the same test conditions as the one in the past.
[0052] The informing unit 150 informs the collation result
resulted from the collator. Thereby, the operator can easily
recognize that the first relative position and the second rela-
tive position are matched. Further, when the first relative
position and the second relative position are not matched, the
operator can change the second relative position by referring
to the information representing the distance and/or direction
from the second relative position to the first relative position
represented by the informing unit 150, Itis therefore possible
to provide an ultrasound diagnosis apparatus which can easily
recreate the same test conditions as the one in the past, and
easily inform that the test conditions have been recreated.

Second Embodiment

[0053] An ultrasound diagnosis apparatus of a second
embodiment is an ultrasound diagnosis apparatus which can
test a subject whose somatotype (body shape) is different
from the subject in the past test, based on the operation
content corresponding to the past test.

Configuration

[0054] FIG. 5 is a block diagram representing the configu-
ration of an ultrasound diagnosis apparatus 1 of the second
embodiment. The ultrasound diagnosis apparatus 1 of the
embodiment comprises the storage 13, the detector 14, the
collator 15, and the controller 16, each forming the different
configuration from the ones in the first embodiment. The
ultrasound diagnosis apparatus 1 of the embodiment further
comprises a relevant information creator 19 in addition to
what the ultrasound diagnosis apparatus comprises in the first
embodiment. The other configuration of the ultrasound diag-
nosis apparatus 1 of the embodiment is the same as the one in
the first embodiment.

(Storage 13)

[0055] The storage 13 previously stores first somatotype
information representing the somatotype of the subject P in
the past test. The storage 13, for example, stores a plurality of
position information of characteristic points of the abdominal
girth of the subject P in the past test. Also, the first somatotype
information may include the contour information represent-
ing the contours ofthe body surface of the subject P in the past
test.

(Detector 14)

[0056] Thedetector 14 detects second somatotype informa-
tion representing the somatotype of the subject P. The detec-
tor 14, for example, detects the plurality of position informa-
tion of characteristic points of the abdominal girth of the
subject P. The second somatotype information may also
include the contour information representing the contours of
the body surface of the subject P. The detector 14 may detects
the positional information of the characteristic points using
the same technique used in the first embodiment.

(Collator 15)

[0057] The collator 15 collates the first somatotype infor-
mation with the second somatotype information. The collator
15, for example, detects the characteristic points correspond-
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ing to the characteristic points represented in the first soma-
totype information from the second somatotype information,
and calculates the positional difference (distance and direc-
tion) between the characteristic points represented in the first
somatotype information and the detected characteristic points
in the second somatotype information.

(Relevant Information Creator 19)

[0058] The relevant information creator 19 creates third
relevant information in which a third relative position corre-
sponding to the first relative position for the second somato-
type information is related to the operation content, based on
the collation result resulted from the collator 15 and the first
relevant information. The relevant information creator 19
calculates the third relative position which should be related
to the operation content represented in the first relevant infor-
mation in the first embodiment, based on the difference cal-
culated by the collator 15 and the first relative position. The
relevant information creator 19 relates the calculated third
relative position with the operation content represented in the
first relevant information to create the third relevant informa-
tion.

(Controller 16)

[0059] In the collation by the collator 15, when the second
relative position detected by the detector 14 and the third
relative position are matched, the controller 16 controls at
least one of the scanner 10, the signal processor 11, and the
display controller 12, based on the operation content related
to the third relative position.

Effect

[0060] Effectofthe ultrasound diagnosis apparatus 1 of the
embodiment is described.

[0061] In the ultrasound diagnosis apparatus 1 of the
embodiment, the storage 13 previously stores the first soma-
totype information representing the somatotype of the subject
P in the past test. The detector 14 detects the second somato-
type information representing the somatotype of the subject P.
The collator 15 collates the first somatotype information with
the second somatotype information. The relevant information
creator 19 creates the third relevant information in which the
third relative position corresponding to the first relative posi-
tion for the second somatotype information is related to the
operation content, based on the collation result resulted from
the collator 15 and the first relevant information. When the
second relative position and the third relative position are
matched in the collation by the collator 15, the controller 16
controls at least one of the scanner 10, the signal processor 11,
and the display controller 12, based on the operation content
related to the third relative position. In this way, even when
testing the subject P whose somatotype is different from what
he was like in the past test, the ultrasound diagnosis apparatus
1 can test the subject P according to the same operation
content as the one in the past test. Thereby, even when testing
the subject P whose somatotype is different from what he was
like in the past test, it is possible to provide an ultrasound
diagnosis apparatus which can easily and precisely recreate
the same test conditions as the one in the past.

Third Embodiment

[0062] An ultrasound diagnosis apparatus of a third
embodiment is an ultrasound diagnosis apparatus which can
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read out the operation content in the past tests from an exter-
nal storage, and test according to the same operation content.

Configuration

[0063] FIG. 6 is a block diagram representing the configu-
ration of an ultrasound diagnosis apparatus 1 a of the third
embodiment. The ultrasound diagnosis apparatus la of the
embodiment reads out the relative position and the operation
content in the past test from a storage 13a externally arranged
in the apparatus. The ultrasound diagnosis apparatus 1a and
the storage 13a may be connected through a general commu-
nication interface. Hereinafter, the descriptions of the same
items as in the first embodiment may be omitted.

[0064] The storage 13a relates the operation content of at
least one of the scanner 10, the signal processor 11, and the
display controller 12 in a past test to the relative position of
the ultrasound probe 100 for the subject P in the past test to
store in advance. The storage 13a may also store the posture
information representing the posture of the subject P in the
past test. The past test includes the past test performed by the
ultrasound diagnosis apparatus 1a, or the past test performed
by an ultrasound diagnosis apparatus different from the ultra-
sound diagnosis apparatus 1a, or both of those.

[0065] The scanner 10 scans the subject P with ultrasound
waves through the ultrasound probe 100. The signal processor
11 implements the signal processing on the signals from the
scanner 10. The display controller 12 causes the display 2 to
display images based on the output from the signal processor
11. The detector 14 detects the relative position of the ultra-
sound probe 100 for the subject P in the present test.

[0066] The collator 15 collates the relative position
detected by the detector 14 with the relative position in the
past test. At this time, the collator 15 receives the relative
position in the present test from the detector 14, and reads out
the relative position in the past test from the storage 13a. In
this collation, the collator 15 outputs whether the relative
position in the present test is matched with the relative posi-
tion in the past test or not as the collation result. Further, when
the relative position in the present test and the relative posi-
tion in the past test are matched, the collator 15 reads out the
operation content related to the relative position in the past
test from the storage 13a to output the content to the controller
16.

[0067] The controller 16 controls at least one of the scanner
10, the signal processor 11, and the display controller 12,
based on the operation content of the relative position in the
past test, when the relative position detected by the detector
14 is matched with the relative position in the past test in the
collation by the collator 15. That is, during the test, when the
ultrasound probe 100 is positioned at the same relative posi-
tion as the one in the past test, the operation content related to
the relative position (that is, the operation content in the past
test) 1s recreated by the controller 16.

[0068] Based on the relative position of the ultrasound
probe 100 for the subject P in the past test previously stored in
the storage 13q, the position index display 17 displays the
position index representing the relative position. The posture
index display 18 displays the posture index imitating the
posture of the subject P in the past test, based on the posture
information stored in the storage 13a.

Effect

[0069] Effect of the ultrasound diagnosis apparatus 1a of
the embodiment is described.
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[0070] The ultrasound diagnosis apparatus la of the
present embodiment comprises the scanner 10, the signal
processor 11, the display controller 12, the detector 14, the
collator 15, and the controller 16. The scanner 10 scans the
subject P with ultrasound waves through the ultrasound probe
100. The signal processor 11 implements the signal process-
ing on the output from the scanner 10. The display controller
12 causes the display 2 to display images based on the output
from the signal processor 11. The detector 14 detects the
relative position of the ultrasound probe 100 for the subject P
in the present test. The collator 15 collates the relative posi-
tion detected by the detector 14 with the relative position in
the past test. In the collation by the collator 15, when the
relative position detected by the detector 14 is matched with
the relative position in the past test, the controller 16 controls
at least one of the scanner 10, the signal processor 11, and the
display controller 12, based on the operation content of the
relative position in the past test. Further, the storage 13a is
externally arranged in the ultrasound diagnosis apparatus 1a,
and relates the operation content of at least one of the scanner
10, the signal processor 11, and the display controller 12 in
the past test with the relative position of the ultrasound probe
100 for the subject P in the same past test to store in advance.
In this way, the ultrasound diagnosis apparatus la can test by
recreating the operation content of the past test, when the
ultrasound probe 100 is positioned at the same position as the
one in the past test. Thereby, it is possible to provide an
ultrasound diagnosis apparatus which can easily recreate the
same test conditions as in the past.

[0071] While certain embodiments have been described,
these embodiments have been presented by way of example
only, and are not intended to limit the scope of the inventions.
Indeed, the novel embodiments described herein may be
embodied in a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
claims and their equivalents are intended to cover such forms
or modifications as would fall within the scope and spirit of
the inventions.

EXPLANATION OF SYMBOLS

[0072] 1 1a Ultrasound diagnosis apparatus
[0073] 2 Display

[0074] 3 Operation unit

[0075] 10 Scanner

[0076] 11 Signal processor

[0077] 12 Display controller

[0078] 13 134 Storage

[0079] 14 Detector

[0080] 15 Collator

[0081] 16 Controller

[0082] 17 Position index display
[0083] 18 Posture index display

[0084] 19 Relevant information creator
[0085] 100 Ultrasound probe

[0086] 150 Informing unit

[0087] IP IPi Position index

[0088] P Subject

1. An ultrasound diagnosis apparatus comprising:

a scanner configured to scan a subject with ultrasound
waves through an ultrasound probe;

asignal processor configured to implement signal process-
ing on the signals from the scanner;
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adisplay controller configured to cause a display to display
images based on the output from the signal processor;

a storage configured to previously store first relevant infor-
mation in which operation content of at least one of the
scanner, the signal processor, and the display controller
in a past test is related to a first relative position which is
the relative position of the ultrasound probe for the sub-
ject in the past test;

a detector configured to detect a second relative position
which is the relative position of the ultrasound probe for
the subject in the present test;

a collator configured to collate the first relative position
represented in the first relevant information and the sec-
ond relative position detected by the detector; and

a controller configured to control at least one of the scan-
ner, the signal processor, and the display controller
based on the operation content related to the first relative
position, when the first relative position and the second
relative position are matched in the collation by the
collator.

2. The ultrasound diagnosis apparatus according to claim

1, wherein the storage is configured to previously store the
first relevant information in which at least one of scanning
conditions of the ultrasound waves from the scanner, signal
processing conditions for the signal processor, and display
conditions of the images for the display controller are
included as the operation content.

3. The ultrasound diagnosis apparatus according to claim
1, wherein

in the first relevant information previously stored in the
storage, the first relative position includes relative posi-
tions of plural parts of the ultrasound probe for the
subject;

the detector is configured to detect the relative positions of
the plural parts of the ultrasound probe for the subject as
the second relative position; and

the collator is configured to collate the first relative posi-
tions and the second relative positions for the plural parts
of the ultrasound probe.

4. The ultrasound diagnosis apparatus according to claim

1, further comprising a position index display configured to
display a position index representing the first relative posi-
tion, based on the first relevant information.

5. The ultrasound diagnosis apparatus according to claim
4, wherein the position index display has a transparent
medium and is configured to display the position index on a
part of the medium, and be wearable by an operator.

6. The ultrasound diagnosis apparatus according to claim
4, wherein

the storage is configured to previously store second rel-
evant information in which order information represent-
ing the moving order of the ultrasound probe in a past
test is related to the first relative position , and

the position index display is configured to display a plural-
ity of position indexes based on the first relevant infor-
mation and the second relevant information.

7. The ultrasound diagnosis apparatus according to claim

1, wherein

the storage is configured to previously store posture infor-
mation representing the posture of the subject in the past
test, and

further comprises a posture index display configured to
display a posture index imitating the posture of the sub-
ject in the past test, based on the posture information.
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8. The ultrasound diagnosis apparatus according to claim
7, wherein

the posture index display has a transparent medium, and is

configured to display the posture index on a part of the
medium, and be wearable by the operator.

9. The ultrasound diagnosis apparatus according to claim
7, wherein the posture information includes contour informa-
tion representing the contours of the body surface of the
subject.

10. The ultrasound diagnosis apparatus according to claim
1, wherein

the storage is configured to previously store first somato-

type information representing the somatotype of the
subject in the past test;
the detector is configured to detect second somatotype
information representing the somatotype of the subject;

the collator is configured to collate the first somatotype
information and the second somatotype information;

the collator further comprises a relevant information cre-
ator configured to create third relevant information in
which third relative position corresponding to the first
relative position for the second somatotype information
is related to the operation content, based on the collation
result resulted from the collator and the first relevant
information;

the collator is configured to collate the second relative

position and the third relative position, and

the controller is configured to control at least one of the

scanner, the signal processor, and the display controller,
based on the operation content related to the third rela-
tive position, when the second relative position and the
third relative position are matched in the collation by the
collator.

11. The ultrasound diagnosis apparatus according to claim
10, wherein,

the posture information includes contour information rep-

resenting the contours of the body surface of the subject.

12. The ultrasound diagnosis apparatus according to claim
1, further comprising,

an informing unit configured to inform the collation result

resulted from the collator.

13. An ultrasound diagnosis apparatus comprising;

a scanner configured to scan a subject with ultrasound

waves through an ultrasound probe;

asignal processor configured to implement signal process-

ing on the signals from the scanner;

adisplay controller configured to cause adisplay to display

images based on the output from the signal processor;
and

astorage configured to previously store first relevant infor-

mation in which operation content of at least one of the
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scanner, the signal processor, and the display controller
in apast test is related to a first relative position which is
the relative position of the ultrasound probe for the sub-
ject in the past test.

14. The ultrasound diagnosis apparatus according to claim
13, wherein the storage is configured to previously store the
first relevant information in which at least one of scanning
conditions of the ultrasound waves from the scanner, signal
processing conditions for the signal processor, and display
conditions of the images for the display controller are
included as the operation content.

15. The ultrasound diagnosis apparatus according to claim
13, further comprising a position index display configured to
display a position index representing the first relative posi-
tion, based on the first relevant information.

16. The ultrasound diagnosis apparatus according to claim
15, whetrein

the storage is configured to previously store second rel-
evant information in which order information represent-
ing the moving order of the ultrasound probe in the past
test is related to the first relative position , and

the position index display is configured to display a plural-
ity of position indexes based on the first relevant infor-
mation and the second relevant information.

17. The ultrasound diagnosis apparatus according to claim

13, wherein

the storage is configured to previously store posture infor-
mation representing the posture of the subject in the past
test, and

further comprises a posture index display configured to
display a posture index imitating the posture of the sub-
ject in the past test, based on the posture information.

18. An ultrasound diagnosis apparatus comprising:

a scanner configured to scan a subject with ultrasound
waves through an ultrasound probe;

a signal processor configured to implement signal process-
ing on the signals from the scanner;

adisplay controller configured to cause a display to display
images based on the output from the signal processor;

a detector configured to detect a relative position of the
ultrasound probe for the subject in the present test;

a collator configured to collate the relative position
detected by the detector and the relative position ina past
test; and

a controller configured to control at least one of the scan-
ner, the signal processor, and the display controller
based on the operation content of the relative position in
the past test, when the relative position detected by the
detector and the relative position in the past test are
matched in the collation by the collator.
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