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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The present invention relates to an ultrasound
diagnosis apparatus, and in particular to a technique for
supporting a probe operation (position and/or orientation
adjustment) by a user.

2. Description of the Related Art

[0002] An ultrasound diagnosis apparatus has a func-
tion to display, on a screen of a display device, "a body
mark (body symbol)" and a "probe mark (probe symbol)"
as reference images along with an ultrasound image (im-
age of living tissue, or living body image). The body mark
is typically a simple, two-dimensional figure schematical-
ly representing a partial shape within a living body. A user
may operate the device to select a specific body mark
corresponding to a body part to be diagnosed using ul-
trasound from among a plurality of body marks which are
prepared in advance. The body mark is displayed near
the living body image. In order to identify a position and
direction of the probe during ultrasound diagnosis, a
probe mark is displayed overlapping the body mark. The
probe mark is typically a figure of a simple line or simple
box. The user can freely set the position and direction of
the probe mark on the body mark. These marks are im-
portant information for identifying the part for which the
living body image is obtained, on the display screen or
in an examination report.

[0003] In order to evaluate progress of a disease and
status of healing, comparative observation of a past ul-
trasound image and a current ultrasound image for a
same patient is performed. During this process, it is nec-
essary to match, to the highest possible degree, the cur-
rent position and the current orientation of the probe with
the past position and the past orientation of the probe
corresponding to the time when the past ultrasound im-
age is obtained, because it is necessary to perform the
current ultrasound diagnosis with respect to a same part
as the part to which the past ultrasound diagnosis isap-
plied. For this purpose, a two-screen display function pro-
vided in the ultrasound diagnosis apparatus is utilized.
For example, a past ultrasound image is displayed on
the left half of the display screen and a current ultrasound
image is simultaneously displayed on the right half of the
display screen. The user operates the probe while com-
paratively observing both images so that the content of
the current ultrasound image becomes closer to the past
ultrasound image. In this manner, it is possible for the
user to find an appropriate position and an appropriate
orientation of the probe in the current ultrasound exam-
ination through a trial and error process.

[0004] Japanese Patent Laid-Open Publication No.
2000-201926 discloses an apparatus in which a three-
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dimensional body mark and a three-dimensional probe
mark are displayed. In this apparatus, when a user
changes a position of a probe mark, display content of a
body mark is automatically changed so that the position
of the probe mark is at a center position of the body mark.
Japanese Patent Laid-Open Publication No.
2001-017433 also discloses an apparatus in which a
three-dimensional body mark and a three-dimensional
probe mark are displayed. In this apparatus, a body mark
and a probe mark seen from a viewing direction desig-
nated by the user using an input unit are generated. A
probe mark is displayed on an appropriate position on a
body mark based on an actual positional relationship be-
tween a living body and the probe. In this case, the actual
positional relationship is measured using a magnetic sen-
sor (refer to paragraph 0025 of Japanese Patent Laid-
Open Publication No. 2001-017433).

[0005] Inthe publication WO 02/24049, a device is dis-
closed which comprises an ultrasound probe, a tracker
for measuring the position and orientation of the probe
relative to a frame of reference, i.e. a coordinate meas-
uring unit, a tracker for measuring the position and ori-
entation of the patient relative to a frame of reference
and a memory for storing a map, means for determining
the position and orientation of the probe relative to the
body and means for associating with an image taken with
the probe and to be stored an indication of this position
and orientation. This indication is helpful to find the same
probe position and orientation relative to the body in a
later examination.

[0006] None of the references, however, discloses a
technique for supporting a probe operation to match the
current diagnosis part to the past diagnosis part.
[0007] Generally, users, such as a physician, an ultra-
sound examination technician, or the like, require signif-
icant experience to operate the probe to quickly and pre-
cisely match the current diagnosis part to the past diag-
nosis part. In addition, even for an expert user, the probe
operations are complex. Further, even for an expert user,
the optimum probe position and the optimum probe ori-
entation may not be easily found. In particular, when the
user during the past ultrasound diagnosis differs from the
user in the current ultrasound diagnosis,these prob-
lemsbecome moresignificant. When the diagnosis part
of the past and the diagnosis part of the current differ,
there is a problem in that an accurate diagnosis is not
possible. This problem occurs because of a deviation of
the probe position, deviation of the probe orientation, or
both. Therefore, in order to prevent or reduce these prob-
lems, a support for the probe operations is desired.

SUMMARY OF THE INVENTION

[0008] The present invention advantageously pro-
vides an ultrasound diagnosis apparatus in which probe
operation is supported to reduce load of the user.

[0009] The present invention advantageously pro-
vides an ultrasound diagnosis apparatus in which the cur-



3 EP 1 525 850 B1 4

rent diagnosis part can be quickly and easily matched or
approximated to the past diagnosis part.

[0010] The present invention advantageously pro-
vides an ultrasound diagnosis apparatus in which a dis-
ease can be properly evaluated or diagnosed based on
a comparative observation between a past ultrasound
image and a current ultrasound image.

(1) According to one aspect of the present invention,
there is provided an ultrasound diagnosis apparatus
comprising a probe which transmits and receives ul-
trasound and outputs received data, a coordinate
measuring unit which measures at least one of a
spatial position and orientation of the probe and out-
puts coordinate data representing a result of meas-
urement, a coordinate storage unit which records re-
corded coordinate data, an information generator
unit which generates probe operation support infor-
mation based on the recorded coordinate data re-
corded in the coordinate storage unit and current co-
ordinate data which is coordinate data currently out-
put from the coordinate measuring unit, and an in-
formation provision unit which provides the probe
operation support information to a user.

[0011] With the above-described structure, recorded
coordinate data is stored in advance through an instruc-
tion by a user orin an automatic manner. Probe operation
support information is generated based on the recorded
coordinate data and the current coordinate data which is
currently obtained. The probe operation support informa-
tion is provided to a user using a display device, a speak-
er, etc. Thus, because it is possible to provide, to a user,
information for re-creating the past probe position and/or
past probe orientation, the load to the user during a po-
sition adjustment process and/or an orientation adjust-
ment process of the probe is reduced. In addition, it is
possible to precisely identify a part which is diagnosed
with ultrasound in the past.

[0012] In the above-described configuration, a probe
is, for example, a probe for measuring two-dimensional
data or a probe for measuring three-dimensional data.
As the coordinate measuring unit, it is preferable to use
a magnetic field measurement system as will be de-
scribed below. Alternatively, it is also possible to use, as
the coordinate measuring unit, a mechanical measure-
ment system, an optical measurement system, a meas-
urement system which uses electric waves, and a meas-
urement system which uses ultrasound, forexample. The
magnetic field measurement system preferably has a
magnetic field generator provided on one of the probe
and a predetermined fixed location, a magnetic sensor
provided on the other one of the probe and the predeter-
mined fixed location, and a coordinate data calculator
which calculates the coordinate data based on an output
of the magnetic sensor. Typically, a magnetic sensor of
a relatively small size is provided within the probe and a
magnetic field generator of a relatively large size is pro-
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vided on a fixed location near a bed.

[0013] In the above-described structure, it is possible
to record a plurality of sets of recorded coordinate data
in the coordinate storage unit and to select one of the
recorded coordinate data from among the plurality of sets
of recorded coordinate data, according to the subject and
part to be diagnosed. The probe operation support infor-
mation may be information for supporting only one of the
position adjustment operation and the orientation adjust-
ment operation of the probe, but is preferably information
for supporting both the position adjustment operation and
the orientation adjustment operation of the probe. The
probe operation support information can be provided
through an image display, an acoustic output, an optical
output, or one or a plurality of other means. The probe
operation support information may be information spa-
tially representing the recorded probe coordinate and the
current probe coordinate or be information representing
a relationship among the recorded probe coordinate and
the current probe coordinate (such as, for example, dif-
ference and proximity direction).

[0014] According to another aspect of the present in-
vention, it is preferable that, in the ultrasound diagnosis
apparatus, the information generator unit generates the
probe operation support information by comparing the
recorded coordinate data and the current coordinate da-
ta. According to another aspect of the present invention,
it is preferable that, in the ultrasound diagnosis appara-
tus, the probe operation support information contains a
guidance display and the guidance display indicates at
least one of match or proximity between the recorded
coordinate data and the current coordinate data. Accord-
ing to another aspect of the present invention, it is pref-
erable that, in the ultrasound diagnosis apparatus, the
guidance display contains an indicator array indicating,
for each coordinate component, a match and a proximity
between the recorded coordinate data and the current
coordinate data. According to another aspect of the
present invention, it is preferable that, in the ultrasound
diagnosis apparatus, the indicator array further indicates,
for each coordinate component, a polarity of a direction
of proximity.

[0015] According to another aspect of the present in-
vention, it is preferable that, in the ultrasound diagnosis
apparatus, the probe operation support information con-
tains a reference image, and the reference image is an
image which represents the recorded coordinate data
and the current coordinate data in a three-dimensional
coordinate system based on a subject. According to an-
other aspect of the present invention, it is preferable that,
in the ultrasound diagnosis apparatus, the reference im-
age contains a recorded probe mark which is generated
based on the recorded coordinate data and a current
probe mark which is generated based on the current co-
ordinate data. According to another aspect of the present
invention, itis preferable that, in the ultrasound diagnosis
apparatus, each of the recorded probe mark, the current
probe mark, and the body mark is a three-dimensional
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image.

(2) According to another aspect of the presentinven-
tion, there is provided an ultrasound diagnosis ap-
paratus comprising a transportable probe which is
operated by a user and which transmits and receives
ultrasound and outputs received data, a coordinate
measuring unit which measures a spatial position
and orientation of the probe and outputs coordinate
data representing a result of measurement, an in-
struction generator unit which generates a recording
instruction, a coordinate storage unit which records
recorded coordinate data at a timing in which the
recording instruction is generated, an information
generator unit which generates probe operation sup-
port information for approximating or matching,
based on a comparison between the recorded coor-
dinate data recorded in the coordinate storage unit
and current coordinate data which is coordinate data
currently output from the coordinate measuring unit,
the current coordinate data to the recorded coordi-
nate data, and an information provision unit which
provides the probe operation support information to
the user.

[0016] According to another aspect of the present in-
vention, it is preferable that the ultrasound diagnosisap-
paratusfurthercomprises a display device which displays
a current ultrasound image and the probe operation sup-
port information. According to another aspect of the
present invention, it is preferable that the ultrasound di-
agnosis apparatus further comprises a display device
which displays a current ultrasound image, a past ultra-
sound image, and the probe operation support informa-
tion. According to another aspect of the present inven-
tion, it is preferable that, in the ultrasound diagnosis ap-
paratus, the probe operation support information con-
tains a reference image, the reference image contains a
first graphical object generated based on the recorded
coordinate data and a second graphical object generated
based on the current coordinate data, and the second
graphical object moves corresponding to a movement of
the probe. According to another aspect of the present
invention, itis preferable that, in the ultrasound diagnosis
apparatus, the probe operation support information con-
tains a guidance display, and the guidance display indi-
cates arelationship between the recorded coordinate da-
ta and the current coordinate data for each coordinate
component.

[0017] Itis preferable to execute calibration before co-
ordinate measurement in order to define a coordinate
system which reflects the size and orientation of the sub-
ject. Inthe calibration, an operation is performed to adjust
the size and scale of the body mark to conform with the
actual size and scale of the subject. As a result of this
process, it is possible to generate a reference image
which accurately reflects the position of the probe (actual
measurement part) on the subject. In the calibration, a
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method is preferably used in which a center position on
the transmission/reception surface of the probe is se-
quentially contacted with a plurality of parts on the subject
for calibration which are set in advance and the size of
the subject is measured (alternatively, it is also possible
to use a method as described in Japanese Patent Appli-
cation No. 2002-218497 made public as JP 2004-57379.)

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] A preferred embodiment of the present inven-
tion will be described in detail based on the following
figures, wherein:

Fig. 1is ablock diagram showing an overall structure
of an ultrasound diagnosis apparatus according to a
preferred embodiment of the present invention;
Fig. 2 is a diagram showing an example of a specific
structure of a coordinate data table shown in Fig. 1;
Fig. 3 is a conceptual diagram for explaining a gen-
eration process of a reference image;

Fig. 4 is adiagramfor explaining a coordinate system
defined through calibration;

Fig. 5 is a diagram for explaining a reference image,
a living body image, and a guidance display; and
Fig. 6 is a flowchart showing an operation of the ap-
paratus shown in Fig. 1.

DESCRIPTION OF PREFERRED EMBODIMENT

[0019] A preferred embodiment (hereinafter referred
to simply as "embodiment") of the present invention will
now be described.

[0020] Fig. 1 is a block diagram showing an overall
structure of an ultrasound diagnosis apparatus according
to a preferred embodiment of the present invention. As
will be described later, the ultrasound diagnosis appara-
tus has afunction to display a reference image, a function
to display a guidance display, etc. for supporting opera-
tions of the probe by the user.

[0021] A probe 10 is a transportable device for trans-
mitting and receiving ultrasound. The probe 10 has a
transducer array including a plurality of transducer ele-
ments in the structure exemplified in Fig. 1. The trans-
ducer array generates an ultrasound beam B. By elec-
tronically scanning with the ultrasound beam B, a two-
dimensional scanning plane S is generated. As a method
of electronic scanning, it is possible to employ, for exam-
ple, an electronic sector scanning system or an electronic
linear scanning system. It is also possible to provide a
2D (two-dimensional) transducer array in the probe 10
to form a 3D (three-dimensional) data obtaining space.
[0022] An ultrasound diagnosis apparatus according
to the embodiment comprises, as means for measuring
coordinates, a magnetic field generator 14, a magnetic
sensor 12, and a coordinate calculator unit 16. In the
configuration shown in Fig. 1, the magnetic field gener-
ator 14 is provided at a predetermined fixed location, such
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as a position near a bed (not shown) on which a patient
is located. The magnetic sensor 12, on the other hand,
is provided on the probe 10 in the example configuration
of Fig. 1. More specifically, the magnetic sensor 12 is
stored and located within a resin case in the probe 10.
Various devices may be used as the magnetic field gen-
erator 14 and the magnetic sensor 12, as long as these
devices can measure a three-dimensional position and
a three-dimensional orientation of the probe 10. The
magnetic field generator 14 has, for example, three mag-
netic field generator coils provided corresponding to
three axes which are perpendicular to each other. These
three coils are driven in a time divisional manner. The
magnetic sensor 12 comprises, for example, three mag-
netic filed detector coils provided corresponding to three
axes which are perpendicular to each other. The coordi-
nate calculator unit 16 calculates a spatial position (x, y,
z) of the probe 10 and a rotational angle (o, B, y) of the
probe 10 with respect to the axes based on output signals
of the coils output from the magnetic sensor 14. The co-
ordinate measurement technique itself is a known tech-
nique. The definition of the components of the coordinate
system may be other than those described above.
[0023] The probe 10 is connected to a main system of
the apparatus through a cable 18. That is, the probe 10
in the embodiment is transportable and is, in general,
used in contact with a surface of the body of the subject.
Alternatively, it is also possible to use a probe 10 which
is inserted into a body orifice, such the esophagus.
[0024] A structure of the main system of the apparatus
will now be described. A transmitter unit 20 functions as
atransmission beam former. The transmitter unit 20 sup-
plies, to the plurality of transducer elements, a plurality
of transmission signals to which a delay process is ap-
plied, under the control of a controller unit 38. A receiver
unit 22 functions as a reception beam former. The re-
ceiver 22 applies a phase adjusting and summing proc-
ess to a plurality of reception signals output from the plu-
rality of transducer elements under a control of the con-
troller unit 38.

[0025] A signal processor unit 24 applies processes
such as detection and logarithmic compression to the
phase adjusted and summed reception signal output
from the receiver unit 22. These processes may alterna-
tively be applied downstream of a storage unit 26 which
will be described below. In this configuration, an RF signal
is stored in the storage unit 26. The storage unit 26 stores
reception signal (received data) before coordinates are
converted. Alternatively, it is also possible to store, in the
storage unit 26, received data after coordinates are con-
verted.

[0026] In the embodiment, the storage unit 26 has a
cine-memory 28 and a coordinate data table 30. The cine-
memory 28 stores received data of a plurality of frames
which are input in time series. The cine-memory 28 has
a storage structure similar to aring buffer. The cine-mem-
ory 28 always stores a sequence of received data from
a most recent frame to a frame of a predetermined time
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before. As is known, when a user applies a freeze oper-
ation, transmission and reception of the ultrasound is ter-
minated. Atthis point, the stored contentin the cine-mem-
ory 28 is frozen. When an ultrasound image is to be dis-
playedinreal time, itis possible to employ a configuration
in which received data output from the signal processor
unit 24 is temporarily stored in the cine-memory 28 and
the received data isimmediately read from the cine-mem-
ory 28. Alternatively, it is also possible to output the re-
ceived data output from the signal processor unit 24 di-
rectly to an image generator unit 32 which will be de-
scribed later and, at the same time, store the received
data in the cine-memory 28.

[0027] The coordinate data table 30 is a table which
stores a plurality of coordinate data correlated to a plu-
rality of received data stored in the cine-memory 28.
When certain received data is stored in the cine-memory
28, coordinate data correlated to the received data is
stored in the coordinate data table 30. The coordinate
data represents a position and an orientation of the probe
10 at the time when the received data is obtained. In the
present embodiment, one item of coordinate data is cor-
related to and stored with one item of received data.
Therefore, similar to the cine-memory 28, the coordinate
data table 30 also has a storage structure similar to a
ring buffer.

[0028] The management unit of the received data in
the cine-memory 28 may be, for example, beams,
frames, or volumes. The management unit of coordinate
data in the coordinate data table 30 may also be a unit
such as beams, frames, or volumes, similar to the man-
agement unitofthereceiveddata. In the present embodi-
ment, thecorrelation between the received data and the
coordinate data is managed with one frame composed
of a plurality of beams as the management unit, Alterna-
tively, in this configuration, one coordinate data may be
correlated to a plurality of received data. Alternatively, a
plurality of coordinate data may be correlated to one re-
ceived data. In the present embodiment, the coordinate
data is formed as a set of parameter values of x, y, z, o,
B, and v, as already described above. Among these pa-
rameters, measurement and storage of, for example,
known values or constant values may be omitted. Alter-
natively, it is also possible to form the coordinate data
with only parameter values, among the six parameter
values, necessary for generation of the reference image.
In any case, because the coordinate data is correlated
to and stored with the received data, it is possible to use
the coordinate data correlated to the received data when
the received data is replayed, as will be described later.
In other words, the present embodiment has an advan-
tage that the body mark and the probe mark can be au-
tomatically generated and displayed using the coordinate
data. Control to write data and control to read data to and
from the storage unit 26 are executed by the controller
unit 38 which will be described later. It is also possible
to store an electrocardiographic signal in the cine-mem-
ory 28 along with the received data.
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[0029] In the present embodiment, coordinate data of
past diagnoses is separately stored as recorded coordi-
nate data, and probe operation support information, de-
scribed later, is generated using the recorded coordinate
data.

[0030] The image generator unit 32 is means for gen-
erating an ultrasound image as a living body image based
on the received data and has, for example, a digital scan
converter (DSC). In the present embodiment, a two-di-
mensional ultrasound image (image of tissue and image
of blood stream, etc.) are generated. Alternatively, a
three-dimensional image may be generated or an M
mode image or a Doppler waveform image may be gen-
erated.

[0031] A display processor unit 34 synthesizes image
data as living body image output from the image gener-
ator unit 32 and graphical data output from a graphics
generator unit 42 which will be described below and out-
puts data which represents a synthesized image. The
image data output from the display processor unit 34 is
sent to a display unit 36. A synthesized image including
the living body image and the graphical image is dis-
played on a screen of a display unit 36.

[0032] The graphical image contains a reference im-
age. In the present embodiment, the reference image
contains a body mark and one or a plurality of probe
marks. Inthe presentembodiment, itis possible to display
arecorded or registered probe mark along with a current
probe mark as necessary. As will be described in more
detail later, the recorded probe mark is a graphical object
generated based on the recorded coordinate data
(graphical object re-creating a past position and a past
orientation of the probe during past examination) . The
current probe mark is a graphical object generated based
on the current coordinate data (graphical object repre-
senting a current position and a current orientation of the
probe) . By simultaneously displaying the recorded probe
mark and the current probe mark, it is possible to quickly
and easily match the current position and the current ori-
entation of the probe to the position and the orientation
of the probe during the past examination. In particular,
when a past ultrasound image and a current ultrasound
image are to be display side by side using a two-screen
display function, such a reference image is used as the
probe operation support information. Inaddition, aguid-
ancedisplaywhichwillbedescribed later is also used as
the probe operation support information.

[0033] The display unit 36 may alternatively be formed
with two display devices (main display device and auxil-
iary display device). In this configuration, the living body
image may be displayed on one of the two display devices
and the graphical image may be displayed on the other
of the two display devices. The synthesized image can
be recorded on a recording medium such as a VTR and
CD-ROM, printed on paper, or captured as a photograph.
Because the synthesized image contains the reference
image, it is possible to record the reference image along
with the living body image.
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[0034] The controller unit 38 has a CPU for executing
software instructions. The controller unit 38 controls op-
erations of the structures shown in Fig. 1 and, in partic-
ular, supplies a graphics generation condition to the
graphics generator unit 42 which is substantially formed
by a software.

[0035] The controller unit 38 has a calibration function,
here embodied within a calibration execution unit 40. A
calibration process is executed before measurement in
order to correlate (conform) a scale or a size in the body
mark to a real scale or a real size in the subject by iden-
tifying a coordinate system in the subject.

[0036] When one partofone patientis to be repeatedly
examined with ultrasound, it is desirable to execute, in
each examination, calibration before the actual ultra-
sound measurement. With this configuration, it is possi-
ble to accurately match the coordinate system in the past
examination and the coordinate system of the current
examination. As a result, even when the position or the
orientation of the patient lying on the bed differ between
the past examination and the current examination, it is
possible to provide, to the user, probe operation support
information in the current examination according to the
corrected coordinate system.

[0037] A specific example of calibration will now be
described. In the present embodiment, with an operation
by the user, a center position of a transmission/reception
surface of the probe 10 is contacted to a plurality of spe-
cific positions for calibration defined on the subject and
coordinate data of the probe is obtained at each cf the
specific positions. A coordinate system in the subj ect is
then identified based on the plurality of coordinate data
corresponding to the plurality of specific positions. Ac-
cording to this identification, it is possible to conform the
coordinate system with respect to the body mark to the
coordinate system with respect to the subject. The con-
forming of coordinate systems includes matching of ori-
gins, matching of the scales or sizes, etc. When mismatch
of coordinate systems between the subject and the body
mark does not pose a problem, it is not necessary to
apply the calibration process.

[0038] When the calibration process as described
above is executed, a result of the calibration is supplied
from the controller unit 38 to the coordinate calculator
unit 16. In an ultrasound diagnosis after the calibration,
the coordinate calculator unit 16 calculates the probe co-
ordinates based on an output signal of the magnetic sen-
sor 12 and according to a coordinate system based on
the subject defined through the calibration. The coordi-
nate calculator unit 16 outputs the coordinate data which
is the result of the calculation, to the coordinate data table
30 of the storage unit 26 and also to the controller unit
38. The controller unit 38 receives the coordinate data
output from the coordinate calculator unit 16 when the
ultrasound image is to be displayed in real time. When,
on the other hand, an image is to be replayed using the
cine-memory 28, the controller unit 38 receives coordi-
nate data read from the coordinate data table 30. The
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controller unit 38 controls generation of the body mark
and generation of the probe mark based on the received
coordinate data, as will be described below. In the
present embodiment, the three-dimensional body mark
and the three-dimensional probe mark can be automat-
ically displayed both in a configuration in which the ultra-
sound image is to be displayed in real time (real time
display mode) and in a configuration in which the ultra-
sound image is to be replayed and displayed using re-
ceived data which is stored in the cine-memory function-
ing as a storage device (replay display mode).

[0039] In the present embodiment, the controller unit
38 comprises an evaluator unit 41. The evaluator unit 41
evaluates proximity, proximity direction, and match, by
comparing the recorded coordinate data and the current
coordinate data. The controller unit 38 reads coordinate
data output from the coordinate calculator unit 16 at a
timing in which an explicit instruction is given by the user
or at atiming when a predetermined condition is satisfied
and stores the read coordinate data to an external stor-
age device 50 as recorded coordinate data 50A. Alter-
natively, the controller unit 38 stores, during the period
when an ultrasound image is replayed and a specific ul-
trasound image is selected and stored for examination
report, coordinate data corresponding to the specific ul-
trasound image to the external storage device 50 as the
recorded coordinate data 50A. With this configuration,
coordinate data read from the coordinate data table 30
is utilized. It is also possible to store the recorded coor-
dinate data 50A to a storage device different from the
external storage device 50. The recorded coordinate data
represents a position and an orientation of the probe dur-
ing the past examination. The evaluator unit41 compares
the stored recorded coordinate data and the current co-
ordinate data which is currently obtained in real time and
outputs a result of comparison to a guidance display gen-
erator unit 47 provided in the graphics generator unit 42.
In addition, the evaluator unit 41 uses a speaker 49 to
notify, with a predetermined sound, the user of informa-
tion such as proximity and matching, based on the result
of comparison. This configuration is one form of provision
of the probe operation support information.

[0040] Inthe example of the present embodiment, the
graphics generator unit 42 comprises a body mark gen-
erator unit 44, a probe mark generator unit 46, and a
guidance display generator unit 47. These generator
units 44 and 46 are substantially realized by software in
the present embodiment. In the generator units 44 and
46, a mark corresponding to the condition output by the
controller unit 38 is selected from among a plurality of
marks which are provided in advance or a mark is gen-
erated based on the condition output by the controller
unit 38 when the controller unit 38 outputs the condition.
In the present embodiment, the body mark generator unit
44 generates a monochrome or color three-dimensional
body mark and the probe mark generator unit 46 gener-
ates a monochrome or color three-dimensional probe
mark (recorded probe mark and current probe mark). The
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body mark and the probe mark may alternatively be digital
images captured by a digital camera.

[0041] The guidance display generator unit 47 gener-
ates a guidance display reflecting a result of evaluation
in the evaluator unit 41. An example of this display will
be described later. In the present embodiment, the guid-
ancedisplay contains a plurality ofindicators correspond-
ing to a plurality of coordinate components forming the
coordinate data. More specifically, the plurality of indica-
tors correspond to all or a portion of coordinate compo-
nents of x, y, z, o, B, and y. In the present embodiment,
eachindicator executes adisplay operation foridentifying
three forms of proximity in a positive direction, matching,
and proximity in a negative direction. This display oper-
ation will be described later referring to Fig. 5, etc. Alter-
natively, it is also possible to employ a configuration in
which each indicator only displays matching.

[0042] In the present embodiment, the graphics gen-
erator unit42 functions both in the real time display mode
and replay display mode. In other words, in both display
modes, the body mark and the probe mark can be auto-
matically generated according to a display condition out-
put from the controller unit 38. Graphical data containing
these marks is supplied to the display processor unit 34.
The display processor unit 34 executes a process to syn-
thesize the living body image data and the graphical data
and supplies the data of the synthesized image generat-
ed in this process to the display unit 36.

[0043] More specifically, the body mark generator unit
44 can generate a plurality of types of body marks. More
specifically, the body mark generator unit 44 can gener-
ate athree-dimensional body mark having a suitable form
corresponding to the diagnosis item, diagnosis part, type
of patient, and size of patient. Information indicating the
type of body mark is stored in the coordinate data table
30 as will be described below. The probe mark generator
unit 46, on the other hand, can generate a plurality of
types of probe marks. More specifically, the probe mark
generator unit 46 can generate a three-dimensional
probe mark having a shape corresponding to the type of
probe. Information indicating the type of the probe mark
is stored in the coordinate data table 30 as will be de-
scribed later. It is also possible to allow the direction for
displaying the body mark (direction of view line) to be
variable. The position and orientation of the probe mark
is adaptively set based on the actual position and orien-
tation of the probe. On the display screen, the probe mark
is displayed overlapping the body mark. In this manner,
the actual usage state of the probe is simulated and re-
created on the display screen. In order to automatically
generate a three-dimensional mark, it is possible to em-
ploy a known three-dimensional image constructing
method such as, for example, volume rendering and sur-
facing method.

[0044] An external storage device 50 is connected to
the controller unit 38 and stores various data necessary
for control of operations by the controller unit 38. In ad-
dition, an operation panel 48 is connected to the controller
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unit 38. A user can set and input various parameters us-
ing the operation panel 48.

[0045] In the present embodiment, the external stor-
age device 50 stores one or a plurality of sets of recorded
coordinate data. The plurality of sets of recorded coordi-
nate data are managed, for example, for each subject
and for each diagnosis part and one set of recorded co-
ordinate data is selected by specifying a subject and a
diagnosis part. It is also possible to employ a configura-
tion in which one of the coordinate data stored in the
coordinate data table 30 is used as the recorded coordi-
nate data. The user can input a recording instruction of
coordinate data using the operation panel 48. In addition,
using the operation panel 48, the user can input an in-
struction for storing one of the ultrasound images (or re-
ceived data for generating the ultrasound image) as an
ultrasound image for examination report. It is also pos-
sible to employ a configuration in which, when this in-
struction is input, the coordinate data correlated to the
ultrasound image to be stored is automatically stored as
the recorded coordinate data. When a stored past ultra-
sound image is replayed and displayed for a comparison
purpose, the recorded coordinate data correlated to the
ultrasound image is identified and user operation support
information is generated based on the recorded coordi-
nate data. For this purpose, a correlation relationship be-
tweenthe ultrasound image to be stored and the recorded
coordinate data is managed. The ultrasound image can
be stored in the storage unit 26, the external storage de-
vice 50, or any other storage medium.

[0046] Fig. 2 shows a specific example structure of the
coordinate data table 30 shown in Fig. 1. In the structure
exemplified in Fig. 2, the received data is managed in
units of frames. Specific coordinate data 30A is correlat-
ed to the frame number. The coordinate data is made of
data x, y, and z representing the spatial position of the
probe and data a, B, and y representing the orientation
of the probe. This configuration, however, is only exem-
plary, and coordinate data of various forms may be used
as long as the coordinate data allows appropriate display
of the marks.

[0047] Inthe presentembodiment, the coordinate data
table 30 stores body mark type information 30B and
probe mark type information 30C in addition to the coor-
dinate data. The type of the body mark is automatically
selected based on medical information and patient infor-
mation or is selected by the user. The type of the probe
mark is automatically identified or is registered by the
user. Because the information 30B and 30C are stored
in the coordinate data table, the types of marks can be
automatically selected using the information 30B and
30C both in the real time display mode and in the replay
display mode. Alternatively, it is also possible to employ
a configuration in which the user designates one or both
of the body mark type and the probe mark type after the
freeze operation as necessary.

[0048] Fig. 3 is a conceptual diagram showing a proc-
ess for generating a reference image. This example proc-
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ess shows a procedure for generating a reference image
for matching a position and an orientation of a probe in
current examination (that is, current diagnosis part) to a
position and an orientation of a probe in a past examina-
tion (that is, past diagnosis part) . When the ultrasound
image is displayed in real time or when the ultrasound
image is replayed and displayed using a cine-memory
also, a reference image is generated basically through
the process shown in Fig. 3.

[0049] Step S10indicates a calibration step in the past
examination and in the current examination. Either prior
to or following the calibration, in step S12, a body mark
type is designated and, in step S14, a probe mark type
is designated. The mark types are designated automat-
ically or by the user. In this configuration, it is preferable
that a control is applied such that the body mark type and
the probe mark type designated in the past examination
are automatically selected in the current examination. In
step 516, a body mark is generated and, in step S18, a
recorded probe mark and a current probe mark are gen-
erated. In this process, the recorded probe mark is gen-
erated based on the recorded coordinate data as de-
scribed above. More specifically, the recorded probe
mark is generated such that the recorded probe mark is
synthesized on the body mark at a position indicated by
the recorded coordinate data and with an orientation in-
dicated by the recorded coordinate data. The current
probe mark is generated in real time based on the coor-
dinate data currently obtained in real time. More specif-
ically, the current probe mark is generated such that the
current probe mark is synthesized on the same body
mark at a position indicated by the current coordinate
data and with an orientation indicated by the current co-
ordinate data. In this configuration, itis preferable to apply
a display process to allow visual distinction between the
recorded probe mark and the current probe mark. For
example, it is possible to use a different brightness, dif-
ferent color, or the like between the probe marks. The
recorded probe mark may be a simulation of the actual
formof the probe, or, alternatively, may be represented
by a mark or a symbol such as an arrow indicating the
position of contact and direction of contact of the probe.
[0050] Inthe above-described step S18, the recorded
probe mark and current probe mark are generated ac-
cording to a probe mark type designated in step S14. In
this process, results of execution of the calibration in the
past examination and in the current examination are con-
sidered. Similarly, in the above-described step S16, the
body mark is generated based on the body mark type
designated in step S12. In this process, results of exe-
cution of the calibration in the past examination and in
the current examination are considered and the recorded
coordinate data and the current coordinate data are con-
sidered as necessary. For example, a specific body mark
is selected from among a plurality of body marks belong-
ing to the designated body mark type, according to the
current coordinate data.

[0051] In step S20, a graphical image (reference im-
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age) is generated by synthesizing the body mark (graph-
ical data) and the recorded probe mark and the current
probe mark (graphical data). More specifically, the refer-
ence image is generated according to the display condi-
tion. For example, a color coding process of skin color
may be applied to the body mark and a color coding proc-
ess reflecting the actual colors of the probe may be ap-
plied to the recorded probe mark and the current probe
mark. In step S22, a graphical image (that is, a reference
image) is displayed on the screen along with the living
body image according to the display condition which is
set by the controller unit.

[0052] The above-described processes are executed
for each frame. For example, when the received data
from the cine-memory is to be displayed as an animation
image, the movement of the probe when the received
data is obtained is re-created as the movement of the
probe mark.

[0053] Fig. 4 shows a coordinate system 60 defined
regarding the body mark (or the subject) . The coordinate
system 60 is defined in the calibration process described
above. Fig. 4 shows a typical body mark 62. The coordi-
nate system 60 has three perpendicular axes X, Y, and
Z which pass though a coordinate origin O. The position
and orientation of the probe in such coordinate system
60 is measured in real time by the above-described co-
ordinate measuring means. It is also possible to three-
dimensionally display, on the screen, the coordinate sys-
tem as shown in Fig. 4 to achieve a representation to
allow comparison between the position and orientation
of the probe (or diagnosis part) during past examination
and the current position and the current orientation of the
probe (or diagnosis part).

[0054] Fig. 5 shows an example of a display screen
64. Aliving body image 66 and a reference image 68 are
shown on the display screen 64. As described above,
the reference image 68 includes a body mark 70, a re-
corded probe mark 73, and a current probe mark 72.
These marks are three-dimensional images having a per-
ceived depth. The recorded probe mark 73 re-creates
the position and the orientation of the probe in the past
diagnosis and is displayed on the body mark 70 at a po-
sition based on the recorded coordinate data and with
an orientation based on the recorded coordinate data. In
the exampleillustrated in Fig. 5, the recorded probe mark
73 is represented as a halftone image such that the re-
corded probe mark 73 is visually distinguishable from the
current probe mark which is displayed with a normal
brightness. The current probe mark 72 represents the
current position and the current orientation of the probe
and is displayed on the body mark 70 at a position based
on the current coordinate data and with an orientation
based on the current coordinate data. When the contact
position of the probe is moved on the subject or the con-
tact orientation of the probe is changed on the subject,
the position or the orientation of the current probe mark
is changed corresponding to the movement of he probe.
With such a structure, the user can change the contact
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position and contact orientation of the probe to match the
current probe mark 72 to the recorded probe mark 73 to
easily approximate or match the diagnosis part in the
current diagnosis to the diagnosis part in the past diag-
nosis. When the past ultrasound image (still image) and
the current ultrasound image (real time image) are simul-
taneously displayed using a two-screen display function
also, it is desirable to display the reference image 68.
[0055] A display position of the reference image 68 on
the display screen 64 can be arbitrarily set by the user.
It is desirable to allow the user to arbitrarily set the size
of the reference image. Alternatively, it is also possible
to prepare a plurality of body marks representing the
same part and having different directions and to auto-
matically select the body mark to be displayed according
to the position of the probe. It is also possible to allow
generation of a plurality of body marks which can repre-
sents the state of a patient lying on a bed.

[0056] The referenceimage as described above is one
form of probe operation support information. In the
present embodiment, other probe operation support in-
formation may be provided. Specifically, as will be de-
scribed below, it is also possible to provide a guidance
display which notifies that the current coordinate data
becomes close to or matches the recorded coordinate
data.

[0057] A guidance display 74 shown on Fig.5 has an
indicator array having three indicators 76 corresponding
to three coordinate components. Specifically, the indica-
tor array has three indicators 76 corresponding to the
three coordinate components of X, Y, and Z. Each indi-
cator 76 has a pair of triangular elements 80 and 82 which
oppose each other in orientations opposite to each other
and acircular element 78 provided between the triangular
elements 80 and 82. For example, regarding the X coor-
dinate, when the current X coordinate of the probe be-
comes close to the recorded X coordinate, the triangular
element corresponding to the closing direction is dis-
played with a higher brightness. With this configuration,
it is possible to recognize that the probe is close in the X
direction and the closing or proximate direction. When
the current X coordinate of the probe matches the re-
corded X coordinate, the circular element at the center
is displayed with a higher brightness. With this configu-
ration, it is possible to notify that the coordinates match
with respect to the X direction. This operation is also sim-
ilarly applied in the Y and Z directions.

[0058] The indicator array shown in Fig . 5 is for eval-
uating the current probe position. An additional indicator
array may be provided for evaluating the current probe
orientation. In either case, with the guidance display 74,
the user can be notified of the direction and an amount
of movement the probe should be moved in real time.
With either configuration, itis possible to quickly and eas-
ily match the current diagnosis part to the past diagnosis
part and there is an advantage that the matched state
can be visually and easily confirmed. The illustrated guid-
ance display of Fig. 5 is only exemplary and other display
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forms may be employed. In the present embodiment,
when matching is achieved for all coordinate compo-
nents, a predetermined sound is output and recording,
etc. of the ultrasound image is performed manually or
automatically when the sound is output.

[0059] When the same diagnosis part of the same sub-
ject is examined two or more times, or when the past
ultrasound image and the current ultrasound image are
displayed side by side in a two-screen display, it is pos-
sible to support the probe operations of the user by dis-
playing the reference image and/or providing the guid-
ance display as described above.

[0060] Fig. 6 shows a flowchart of an operation to pro-
vide probe operation support information. In steps S30
and S32, a recorded probe mark and a current probe
mark are displayed. These steps are normally executed
simultaneously, but are shownin Fig. 6 as separate steps
forpurposes of explaining the operation. In step 534, re-
corded coordinate data and current coordinate data are
compared and a difference value is calculated for each
coordinate component. In step S36, a guidance display
is generated based on these difference values or the con-
tent of the guidance display which is already displayed
is updated. When an exact match is determined between
the past diagnosis part and the current diagnosis part in
step S38, a predetermined sound is output in step S40.
When, on the other hand,an exact is not determined, the
process jumps from step S42 back to step S32 and the
steps described above are repeated. That is, the display
position and display orientation of the current probe mark
are changed in real time according to coordinate data
measured in real time (step S32) and the display content
(form of display of the indicator for each coordinate com-
ponent) of the guidance display is updated according to
a result of difference calculation which is calculated in
real time. The user can easily match the current probe
position and orientation to the recorded probe position
and orientation by observing the reference image and
the guidance display. A sound is output in step S40 when
an exact match is achieved, and the image recording
process is automatically or manually executed at that
point. When another recorded coordinate data is select-
ed, the sequence of steps from the step S30 is executed
in a manner similar to that described above.

[0061] The probe operation support information gen-
erated based on the recorded coordinate data and the
current coordinate data is not limited to that described
above. It is also possible, for example, to configure to
allow a plurality of types of probe operation support in-
formation to be generated and allow the user to select
one or a plurality of information from among these infor-
mation.

[0062] According to the present embodiment, probe
operations by a user are supported and a load of the user
can be reduced. In addition, itis possible to quickly match
or approximate the current diagnosis part to the past di-
agnosis part. An appropriate evaluation and an appro-
priate diagnosis can be provided based on a comparative
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observation of the past ultrasound image and the current
ultrasound image.

Claims
1. Anultrasound diagnosis apparatus comprising:

a probe (10) which transmits and receives ultra-
sound and outputs received data;

a coordinate measuring unit (12, 14, 16) which
measures at least one of a spatial position and
orientation of the probe and outputs coordinate
data representing a result of measurement;

a coordinate storage unit (26, 30) which records
measured coordinate data;

an information generator unit (42) which, gen-
erates probe operation support information
based on the recorded coordinate data recorded
in the coordinate storage unit and current coor-
dinate data which is coordinate data currently
output from the coordinate measuring unit; and
an information provision unit which provides the
probe operation support information to a user.

2. An ultrasound diagnosis apparatus according to
Claim 1, wherein

the information generator unit generates the
probe operation support information by compar-
ing the recorded coordinate data and the current
coordinate data.

3. An ultrasound diagnosis apparatus according to
Claim 2, wherein

the probe operation support information con-
tains a guidance display (74), and

the guidance display indicates at least one of
match and proximity between the recorded co-
ordinate data and the current coordinate data.

4. An ultrasound diagnosis apparatus according to

Claim 3, wherein

the guidance display contains an indicator array
(76) indicating, for each coordinate component,
a match and a proximity between the recorded
coordinate data and the current coordinate data.

5. An ultrasound diagnosis apparatus according to
Claim 4, wherein

the indicator array further indicates, for each co-
ordinate component, a polarity of a direction of

proximity.

6. An ultrasound diagnosis apparatus according to
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Claim 1, wherein

the probe operation support information con-
tains a reference image (68), and

the reference image is an image which repre-
sents the recorded coordinate data and the cur-
rent coordinate data in a three-dimensional co-
ordinate system based on a subject.

An ultrasound diagnosis apparatus according to
Claim 6, wherein

the reference image contains a recorded probe
mark (73) which is generated based on the re-
corded coordinate data and a current probe
mark (72) which is generated based on the cur-
rent coordinate data.

An ultrasound diagnosis apparatus according to
Claim 7, wherein

the reference image further contains a body
mark (70) representing the subject.

An ultrasound diagnosis apparatus according to
Claim 8, wherein

each of the recorded probe mark, the current
probe mark, and the body mark is a three-di-
mensional image.

An ultrasound diagnosis apparatus comprising:

a transportable probe (10) which is operated by
a user and which transmits and receives ultra-
sound and outputs received data;

a coordinate measuring unit (12, 14, 16) which
measures a spatial position and orientation of
the probe and outputs coordinate data repre-
senting a result of measurement;

an instruction generator unit which generates a
recording instruction;

a coordinate storage unit (26, 30), which records
measured coordinate data at a timing in which
the recording instruction is generated;

an information generator unit (42) which gener-
ates probe operation support information for ap-
proximating or matching, based on a compari-
son between the recorded coordinate data re-
corded inthe coordinate storage unitand current
coordinate data which is coordinate data cur-
rently output from the coordinate measuring
unit, the current coordinate data to the recorded
coordinate data, and

an information provision unit which provides the
probe operation support information to the user.

11. An ultrasound diagnosis apparatus according to
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Claim 10, further comprising:

a display device (36) which displays a current
ultrasound image and the probe operation sup-
port information.

12. An ultrasound diagnosis apparatus according to

Claim 10, further comprising:

a display device which displays a current ultra-
sound image, a past ultrasound image, and the
probe operation support information.

13. An ultrasound diagnosis apparatus according to

Claim 10, wherein

the probe operation support information con-
tains a reference image (68),

the reference image contains a first graphical
object (73) generated based on the recorded co-
ordinate data and a second graphical object (72)
generated based on the current coordinate data,
and

the second graphical object moves correspond-
ing to a movement of the probe.

14. An ultrasound diagnosis apparatus according to

Claim 10, wherein

the probe operation support information con-
tains a guidance display (74), and

the guidance display indicates a relationship be-
tween the recorded coordinate data and the cur-
rent coordinate data for each coordinate com-
ponent.

Patentanspriiche

Ultraschalldiagnostikgerat mit:

einer Sonde (10), die Ultraschall sendet und
empfangt sowie empfangene Daten ausgibt;
einer Koordinatenmesseinheit (12, 14, 16), die
zumindest eine raumliche Position oder Aus-
richtung der Sonde misst und Koordinatendaten
ausgibt, die ein Messergebnis darstellen;

einer Koordinatenspeichereinheit (26, 30), die
gemessene Koordinatendaten aufzeichnet;
einer Informationserzeugereinheit (42), die eine
Sondenbetriebsunterstiitzungsinformation er-
zeugt, die auf den aufgezeichneten Koordina-
tendaten, die in der Koordinatenspeichereinheit
aufgezeichnet sind, und aktuellen Koordinaten-
daten, welche von der Koordinatenmesseinheit
aktuell ausgegebene Koordinatendaten sind,
basieren; und

einer Informationsbereitstellungseinheit, die die
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Sondenbetriebsunterstltzungsinformation ei-
nem Anwender bereitstellt.

Ultraschalldiagnostikgerat nach Anspruch 1,
wobei die  Informationserzeugereinheit  die
Sondenbetriebsunterstitzungsinformation  durch
Vergleichen der aufgezeichneten Koordinatendaten
und der aktuellen Koordinatendaten erzeugt.

Ultraschalldiagnostikgerat nach Anspruch 2,
wobei die Sondenbetriebsunterstiitzungsinformati-
on eine Leitanzeige (74) enthalt, und die Leitanzeige
zumindest eine Ubereinstimmung oder Anniherung
zwischen den aufgezeichneten Koordinatendaten
und den aktuellen Koordinatendaten anzeigt.

Ultraschalldiagnostikgerat nach Anspruch 3,

wobei die Leitanzeige eine Anzeigeanordnung (76)
enthalt, die fiir jede Koordinatenkomponente eine
Ubereinstimmung und eine Annaherung zwischen
den aufgezeichneten Koordinatendaten und den ak-
tuellen Koordinatendaten anzeigt.

Ultraschalldiagnostikgerat nach Anspruch 4,

wobei die Anzeigeanordnung ferner fiir jede Koordi-
natenkomponente eine Polaritdt einer Anndhe-
rungsrichtung anzeigt.

Ultraschalldiagnostikgerat nach Anspruch 1,

wobei die Sondenbetriebsunterstiitzungsinformati-
on ein Referenzbild (68) enthalt, und

das Referenzbild ein Bild ist, welches die aufge-
zeichneten Koordinatendaten und die aktuellen Ko-
ordinatendaten in einem dreidimensionalen Koordi-
natensystem bezliglich einem Objekt darstellt.

Ultraschalldiagnostikgerat nach Anspruch 6,

wobei das Referenzbild eine aufgezeichnete Son-
denmarkierung (73) enthalt, die basierend auf den
aufgezeichneten Koordinatendaten und einer aktu-
ellen Sondenmarkierung (72), die basierend auf den
aktuellen Koordinatendaten erzeugt ist, erzeugt ist.

Ultraschalldiagnostikgerat nach Anspruch 7,
wobei das Referenzbild ferner eine Kérpermarkie-
rung (70) enthalt, welche das Objekt darstellt.

Ultraschalldiagnostikgerat nach Anspruch 8,

wobei jede aufgezeichnete Sondenmarkierung, ak-
tuelle Sondenmarkierung und Kérpermarkierung ein
dreidimensionales Bild ist.

10. Ultraschalldiagnostikgerat mit:

einer transportierbaren Sonde (10), die durch
einen Anwender betrieben wird, und die Ultra-
schall sendet und empfangt sowie empfangene
Daten ausgibt;
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einer Koordinatenmesseinheit (12, 14, 16), die
eine raumliche Position und Ausrichtung der
Sonde misst und Koordinatendaten, die ein
Messergebnis darstellen, ausgibt;

einer Befehlserzeugereinheit, die einen Auf-
zeichnungsbefehl erzeugt;

einer Koordinatenspeichereinheit (26, 30), die
gemessene Koordinatendaten zu einer Zeitvor-
gabe aufzeichnet, zu der der Aufzeichnungsbe-
fehl erzeugt wird;

einer Informationserzeugereinheit (42), die eine
Sondenbetriebsunterstiitzungsinformation zur
Annaherung oder Ubereinstimmung der aktuel-
len Koordinatendaten an die aufgezeichneten
Koordinatendaten erzeugt, basierend auf einem
Vergleich zwischen den aufgezeichneten Koor-
dinatendaten, die in der Koordinatendatenspei-
chereinheit aufgezeichnet sind, und aktuellen
Koordinatendaten, welche von der Koordinaten-
datenmesseinheit aktuell ausgegebene Koordi-
natendaten sind, und

einer Informationsbereitstellungseinheit, die
dem Anwender die Sondenbetriebsunterstit-
zungsinformation bereitstellt.

Ultraschalldiagnostikgerat nach Anspruch 10, ferner
mit:

einer Anzeigeeinrichtung (36), die ein aktuelles
Ultraschallbild und die Sondenbetriebsunter-
stiitzungsinformation anzeigt.

Ultraschalldiagnostikgerat nach Anspruch 10, ferner
mit:

einer Anzeigeeinrichtung, die ein aktuelles Ul-
traschallbild, ein vorheriges Ultraschallbild und
die Sondenbetriebsunterstitzungsinformation
anzeigt.

Ultraschalldiagnostikgerat nach Anspruch 10,
wobei die Sondenbetriebsunterstiutzungsinformati-
on ein Referenzbild (68) enthalt,

das Referenzbild ein erstes graphisches Objekt (73),
das basierend auf den aufgezeichneten Koordina-
tendaten erzeugt ist, und ein zweites graphisches
Objekt (72), das basierend auf den aktuellen Koor-
dinatendaten erzeugt ist, enthalt, und

das zweite graphische Objekt sich entsprechend ei-
ner Bewegung der Sonde bewegt.

Ultraschalldiagnostikgerat nach Anspruch 10,
wobei die Sondenbetriebsunterstitzungsinformati-
on eine Leitanzeige (74) enthalt, und

die Leitanzeige eine Beziehung zwischen den auf-
gezeichneten Koordinatendaten und den aktuellen
Koordinatendaten fiir jede Koordinatenkomponente
anzeigt.
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Revendications

1.

Appareil de diagnostic a ultrasons comprenant:

une sonde (10) qui émet et recoit des ultrasons
et restitue les données recgues ;

une unité de mesure (12, 14, 16) de coordon-
nées qui mesure au moins I'une d’entre une po-
sition spatiale et une orientation de la sonde et
restitue des données de coordonnées représen-
tant un résultat de mesure;

une unité de stockage (26, 30) des coordonnées
qui enregistre les données de coordonnées me-
surées;

une unité génératrice (42) d’informations qui gé-
nere des informations d’assistance au manie-
ment de la sonde sur la base des données de
coordonnées enregistrées qui ont été enregis-
trées dansI'unité de stockage des coordonnées,
et de données de coordonnées actuelles qui
sont des données de coordonnées en cours de
restitution par I'unité de mesure des coordon-
nées; et

une unité de fourniture d’'informations qui fournit
des informations d’assistance au maniement de
la sonde a un utilisateur.

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel l'unité génératrice d’'informa-
tions génére les informations d’assistance au ma-
niement de la sonde par comparaison des données
de coordonnées enregistrées et des données de
coordonnées actuelles.

Appareil de diagnostic a ultrasons selon la revendi-
cation 2, dans lequel les informations d’assistance
au maniement de la sonde contiennent un affichage
de guidage, et

I'affichage de guidage indique au moins I'un d’entre
couplage et proximité entre les données de coordon-
nées enregistrées et les données de coordonnées
actuelles.

Appareil de diagnostic a ultrasons selon la revendi-
cation 3, dans lequel I'affichage de guidage contient
un réseau indicateur (76) indiquant, pour chaque
composante des coordonnées, un couplage et une
proximité entre les données de coordonnées enre-
gistrées et les données de coordonnées actuelles.

Appareil de diagnostic a ultrasons selon la revendi-
cation 4, dans lequel le réseau indicateur indique en
plus, pour chaque composante des coordonnées,
une polarité d’une direction de proximité.

Appareil de diagnostic a ultrasons selon la revendi-
cation 1, dans lequel
les informations d’assistance au maniement de la
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10.

1.

12,

sonde contiennent une image de référence (68) et
'image de référence est une image qui représente
les données de coordonnées enregistrées et les
données de coordonnées actuelles dans un systéme
de coordonnées tridimensionnel basé sur un sujet.

Appareil de diagnostic a ultrasons selon la revendi-
cation 6, dans lequel 'image de référence contient
un tracé de sonde enregistré (73) qui est généré sur
la base des données de coordonnées enregistrées
et un tracé de sonde actuel (72) qui est généré sur
la base des données de coordonnées actuelles.

Appareil de diagnostic a ultrasons selon la revendi-
cation 7, dans lequel 'image de référence contient
en plus un tracé corporel (70) représentant le sujet.

Appareil de diagnostic a ultrasons selon la revendi-
cation 8, dans lequel chacun d’entre le tracé de son-
de enregistré, le tracé de sonde actuel, et le tracé
corporel, est une image tridimensionnelle.

Appareil de diagnostic a ultrasons comprenant;
une sonde portative (10) qui est mise en oeuvre par
un utilisateur et qui émet et regoit des ultrasons et
restitue les données regues;

une unité de mesure (12, 14, 16) de coordonnées
qui mesure une position spatiale et une orientation
de la sonde et restitue des données de coordonnées
représentant un résultat de mesure;

une unité génératrice d’instructions qui génére une
instruction d’enregistrement; une unité de stockage
(26, 30) des coordonnées qui enregistre les données
de coordonnées mesurées a un momentou l'instruc-
tion d’enregistrement est générée;

une unité génératrice (42) d’informations qui génére
des informations d’assistance au maniement de la
sonde pour approximer ou faire correspondre, sur la
base d’'une comparaison entre les données de coor-
données enregistrées qui ont été enregistrées dans
I'unité de stockage des coordonnées et les données
de coordonnées actuelles qui sont des données de
coordonnées en cours de restitution par l'unité de
mesure des coordonnées, les données de coordon-
nées actuelles et les données de coordonnées en-
registrées; et

une unité de fourniture d’informations qui fournit les
informations d’assistance au maniementde lasonde
a l'utilisateur.

Appareil de diagnostic a ultrasons selon la revendi-
cation 10, comprenant de plus un dispositif d’afficha-
ge (36) qui affiche une image ultrasonore actuelle et
les informations d’assistance au maniement de la
sonde.

Appareil de diagnostic a ultrasons selon la revendi-
cation 10, comprenant de plus un dispositif d’afficha-
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ge qui affiche une image ultrasonore actuelle, une
image ultrasonore passée, et les informations d’as-
sistance au maniement de la sonde.

13. Appareil de diagnostic a ultrasons selon la revendi- 5
cation 10, dans lequel:

les informations d’assistance au maniement de

la sonde contiennent une image de référence
(68); 10
l'image de référence contient un premier objet
graphique (73) généré sur la base des données

de coordonnées enregistrées et un deuxiéme
objet graphique (72) généré surlabase des don-
nées de coordonnées actuelles, et 15
le deuxiéme objet graphie se déplace en fonc-

tion d’'un déplacement de la sonde.

14. Appareil de diagnostic a ultrasons selon la revendi-
cation 10, dans lequel: 20

les informations d’assistance au maniement de

la sonde contiennent un affichage de guidage
(74), et

I'affichage de guidage indique une relationentre 25
les données de coordonnées enregistrées etles

données de coordonnées actuelles pour chaque
composante des coordonnées.
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