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(7) ABSTRACT

An ultrasonic diagnosis apparatus according to one embodi-
ment includes an ultrasonic probe, an image generating pro-
cessor, a monitor, a database, and a calibration information
generation processor. The image generating processor genet-
ates an ultrasonic image, based on an echo signal obtained
through the ultrasonic probe. The monitor displays the ultra-
sonic image. The database stores image data including the
ultrasonic image displayed on a screen of the monitor. The
calibration information generation processor generates cali-
bration information including a conversion value for per-
forming a predetermined measurement with respect to the
ultrasonic image included in the image data, based on the
database storing image data including the ultrasonic image
displayed on a screen of the monitor, and a positional rela-
tionship between at least one scale mark existing in the image
data and the ultrasonic image.
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ULTRASONIC DIAGNOSIS APPARATUS,
MEDICAL IMAGE PROCESSING APPARATUS
AND MEDICAL IMAGE PROCESSING
METHOD

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation Application of
PCT Application No. PCT/JP2013/084515, filed Dec. 24,
2013 and based upon and claiming the benefit of priority from
Japanese Patent Application No. 2012-279562, filed Dec. 21,
2012 the entire contents of all of which are incorporated
herein by reference.

FIELD

[0002] Embodiments of the present invention relate to an
ultrasonic diagnosis apparatus, a medical image processing
apparatus and a medical image processing method.

BACKGROUND

[0003] An ultrasonic diagnosis apparatus is a diagnosis
apparatus which displays an image of intravital information.
Compared to other image diagnosis apparatuses such as an
X-ray diagnosis apparatus and an X-ray computed tomogra-
phy apparatus, the ultrasonic diagnosis apparatus is inexpen-
sive and 1s free from exposure, and is utilized as a useful
apparatus for observation in real time in a non-invasive man-
ner. The range of applications of the ultrasonic diagnosis
apparatus is wide, and the ultrasonic diagnosis apparatus is
applied to diagnosis of a circulatory organ such as the heart,
the abdominal region such as the liver and kidney, peripheral
blood vessels, obstetrics and gynecology, and breast cancer.
[0004] In the meantime, in the ultrasonic diagnosis appa-
ratus, an ultrasonic image, which is obtained by transmitting/
receiving ultrasonic to/from a subject by using an ultrasonic
probe, is displayed on a monitor. The ultrasonic diagnosis
apparatus includes a function of storing (saving) the image
data, which is displayed on the screen of the monitor, in a
database as still images or a moving picture.

[0005] Insome cases, calibration information (information
relating to a living body, and setting information of the sys-
tem) is set as additional information for the image data stored
in the database, for an occasion of measuring an intravital
conversion distance or a blood flow velocity by using this
image data. In the case where the image data, for which the
calibration information is set, is displayed, each of locations
on the ultrasonic image can be measured.

[0006] On theotherhand, for example, inorder to rearrange
cases on a personal computer, it is possible to remove the
calibration information from the image data stored in the
database, and to output only the image data in a format which
enables read-out on the personal computer (e.g. bitmap for-
mat, JPEG format, AV] format, MPEG format).

[0007] Furthermore, if the calibration information is set,
the amount of data increases. Thus, in some cases, the image
data is stored in the database in a state in which the calibration
information is not set.

[0008] In the meantime, when image data, for which the
calibration informationis set, is displayed as described above,
a predetermined measurement process cannot be executed on
the ultrasonic image.

[0009] For example, if an operator tries to perform mea-
surement by himself'herself in the state in which such image
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data is displayed, the operator will count, for instance, scale
marks (e.g. pixel intervals) or the like on the screen by him-
self/herself, collates them with corresponding indices of
length and perform calibration, and will then estimate an
actual size, etc. In this case, a great deal of time and labor is
required, and it is possible that the result is not accurate.
[0010] In addition, in the ultrasonic diagnosis apparatus,
since a plurality of images can be displayed at the same time
on one screen, it is very time-consuming to perform the
above-described work for each image displayed on the
screen, and more time and labor will be needed.

[0011] Thus, the object of the present invention is to pro-
vide an ultrasonic diagnosis apparatus and a medical image
processing apparatus, which can automatically generate cali-
bration information from image data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1isa view illustrating a block configuration of
an ultrasonic diagnosis apparatus according to an embodi-
ment.

[0013] FIG. 2 is a block diagram which mainly illustrates a
functional configuration of a control processor 26 shown in
FIG. 1.

[0014] FIG. 3isa flowchart illustrating a process procedure
of the ultrasonic diagnosis apparatus according to the
embodiment.

[0015] FIG. 4is a flowchart illustrating a process procedure
of a calibration information generation process.

[0016] FIG. 5 is a view illustrating an example of image
data selected by an operator, among image data stored in a
database 25.

[0017] FIG. 6 is a view illustrating an example of a result of
a binarization process executed on the image data shown in
FIG. 5.

[0018] FIG. 7isa view illustrating an example of a display
screen of a monitor 14 at a time when calibration information,
together with image data, was displayed.

[0019] FIG. 8 is a flowchart illustrating a flow of a genera-
tion method of calibration information according to Modifi-
cation 1.

[0020] FIG. 9 is a flowchart illustrating a flow of a genera-
tion method of calibration information according to a second
embodiment.

DESCRIPTION OF EMBODIMENTS

Detailed Description

[0021] An ultrasonic diagnostic apparatus disclosed by this
embodiment comprises; an ultrasonic probe, an image gen-
erating processor configured to generate an ultrasonic image,
based on an echo signal which is obtained through the ultra-
sonic probe, a monitor configured to display the ultrasonic
image, amemory configured to store image data including the
ultrasonic image displayed on a screen of the monitor, and a
calibration information generation processor configured to
generate calibration information including a conversion value
for performing a predetermined measurement with respect to
the ultrasonic image included in the image data, based on a
positional relationship between at least one scale mark exist-
ing in the image data and the ultrasonic image.

[0022] Embodiments will be described hereinafter with ref-
erence to the accompanying drawings. Incidentally, in a first
embodiment and a second embodiment below, an example of
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application to an ultrasonic diagnosis apparatus is described.
However, the embodiments are not limited to this example,
and a generation method of calibration information, which
will be described in each embodiment, is also applicable to
various medical image diagnosis apparatuses such as an
X-ray computed tomography apparatus, a magnetic reso-
nance imaging apparatus, an X-ray diagnosis apparatus and a
nuclear medicine diagnosis apparatus, or to a medical image
processing apparatus for, for example, observing a medical
image captured by various medical image diagnosis appara-
tuses.

First Embodiment

[0023] FIG.1isa view illustrating a block configuration of
an ultrasonic diagnosis apparatus according to the present
embodiment. As illustrated in FIG. 1, the ultrasonic diagnosis
apparatus includes an ultrasonic diagnosis apparatus body
(hereinafter, simply referred to as “apparatus body”) 11, an
ultrasonic probe 12, an input device 13, and a monitor 14. In
addition, the apparatus body 11 includes a transmitter/re-
ceiver 21, a B mode processor 22, a Doppler processor 23, an
image generator 24, a database 25, a control processor (CPU)
26, and an interface unit 27. Incidentally, the transmitter/
receiver unit 21, etc. included in the apparatus body 11 may be
configured as hardware such as integrated circuits, or may be
configured as software programs which are implemented as
software modules. The functions of the respective structural
elements will be described below.

[0024] The ultrasonic probe 12 includes a plurality of
piezoelectric transducers which generate ultrasonic waves,
based ona driving signal from the transmitter/receiver 21, and
convert reflective waves from a subject P to electric signals; a
matching layer provided on the piezoelectric transducers; and
a backing member which prevents backward propagation of
ultrasonic waves from the piezoelectric transducers. If ultra-
sonic waves are transmitted from the ultrasonic probe 12, the
ultrasonic waves are successively reflected by discontinuous
planes of acoustic impedance of intravital tissues, and are
received by the ultrasonic probes 12 as an echo signal. The
amplitude of this echo signal depends on a difference of the
acoustic impedance in the discontinuous planes at which the
reflection occurred. In addition, an echo in a case where
transmitted ultrasonic pulses were reflected by a moving
blood flow or by the wall of the heart, etc. undergoes fre-
quency deviation, depending on a velocity component in an
ultrasonic transmission direction of a moving body by a Dop-
pler effect.

[0025] The input device 13 includes a trackball 13, vari-
ous switch buttons 135, a mouse 13¢ and a keyboard 134 for
inputting to the apparatus body 11 various instructions from
the operator, conditions, a region-of-interest (ROI) setting
instruction, various image quality condition setting instruc-
tions, etc.

[0026] The monitor 14 displays intravital morphological
information and blood flow information as images, based on
a video signal from the image generator 24.

[0027] The transmitter/receiver 21 includes a pulse genera-
tor, a transmission delay unit and a pulser, which are not
shown. The pulse generator repeatedly generates rate pulses
for forming ultrasonic waves at a predetermined rate fre-
quency fr Hz (cycle; 1/fr second). The transmission delay unit
imparts to a rate pulse of each channel a delay time which is
necessary for focusing ultrasonic waves in a beam shape for
each channel and for determining directivity of transmission.
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The pulser applies a driving pulse to the ultrasonic probe 12 at
a timing based on the rate pulse for each channel.

[0028] In addition, the transmitter/receiver 21 includes a
pre-amplifier, a reception delay unit and an adder, which are
not shown. The pre-amplifier amplifies an echo signal, which
was taken in through the ultrasonic probe 12, for each chan-
nel. The reception delay unit imparts a delay time, which is
necessary for determining directivity of reception, to the
amplified echo signal, and then executes an addition process
in the adder. By this addition, a reflected component from a
direction corresponding to the directivity of reception of the
echo signal is emphasized, and a comprehensive beam of
ultrasonic transmission/reception is formed by the reception
directivity and transmission directivity.

[0029] The B mode processor 22 executes a B mode pro-
cess on the echo signal from the transmitter/receiver 21. Spe-
cifically, the B mode processor 22 executes envelope detec-
tion of the echo signal from the transmitter/receiver 21, and
executes logarithmic compression of the envelope-detected
echo signal. Thereby, the B mode processor 22 generates data
of a B mode image which represents the intensity of the echo
signal by luminance. The generated data ofthe B-mode image
is supplied to the image generator 24.

[0030] The Doppler processor 23 executes a Doppler pro-
cess on the echo signal from the transmitter/receiver 21, and
generates data of a Doppler spectrum image (an image of a
Doppler mode) in a range gate. Specifically, the Doppler
processor 23 executes orthogonal detection of the echo signal
from the transmitter/receiver 21. The Doppler processor 23
extracts a signal in a preset range gate from the orthogonal-
detected echo signal. The Doppler processor 23 executes
spectrum analysis of the signal in the range gate by FFT (Fast
Fourier Transform), and calculates a flow velocity value (flow
velocity spectrum). The Doppler processor 23 generates data
ofaDoppler spectrum image which is indicative of a variation
with time of the flow velocity spectrum. The generated data of
the Doppler spectrum image is supplied to the image genera-
tor 24. Incidentally, for example, a color Doppler mode pro-
cess for generating data of a color Doppler image may be
executed on the echo signal from the transmitter/receiver 21.
[0031] The image generator 24 is composed of a DSC
(Digital Scan Converter). The image generator 24 converts
the data of the B mode image from the B mode processor 22
to image data which can be displayed on the monitor 14.
Similarly, the image generator 24 converts the data of the
Doppler spectrum image from the Doppler processor 23 to
image data which can be displayed on the monitor 14.
[0032] In the meantime, in the present embodiment, the
image data (display image data on the monitor 14) including
the ultrasonic image displayed on the screen of the above-
described monitor 14 is stored (accumulated) in the database
25, and can be accessed by the operator, for example, after
diagnosis. In the ultrasonic diagnosis apparatus, there is a
case in which a plurality of ultrasonic images are simulta-
neously displayed on one screen, and a plurality of ultrasonic
images, for example, may be included in the image data
stored in the database 25. In addition, it is assumed that, in the
image data stored in the database 25, numerical values or
scale marks for representing an intravital conversion distance,
etc. in the ultrasonic image included in the image data are
depicted (embedded).

[0033] Incidentally, in the present embodiment, image
data, for which information that is used when a predetermined
measurement is executed on an ultrasonic image is not set as
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additional information, may be stored in the database 25.
Here, the additional information refers to, for example, infor-
mation relating to a living body, such as depth of field, infor-
mation as to how many ultrasonic images are included (dis-
played) in the image data and in what combination of modes
(e.g. B mode, Doppler mode) the ultrasonic images are
included, or information of a conversion value per pixel, etc.
in the ultrasonic image.

[0034] The control processor 26 includes a function as an
information processing device (computer), and controls the
operation of the apparatus body 11. The control processor 26
reads out, for example, a control program for executing an
image process, etc. (to be described later) from an internal
storage device (not shown), and executes arithmetic opera-
tions, control, etc. relating to various processes. Incidentally,
the details of the processes, which are executed by the control
processor 26, will be described later.

[0035] The interface unit 27 is an interface relating to the
input device 13, a network, and a new external storage device
(not shown). The data, analysis results, etc. of the ultrasonic
images, etc. obtained in the ultrasonic diagnosis apparatus
can be transferred to other devices by the interface unit 27
over the network.

[0036] Next, referring to FIG. 2, a description is given of a
process which is executed by the control processor 26 illus-
trated in FIG. 1. As illustrated in FIG. 2, the control processor
26 includes a controller 261, an image management processor
262, an image processor 263, a calibration information gen-
eration processor 264, and an image display processor 265. It
is assumed that these components 261 to 265 are realized by
the control processor 26 executing the above-described con-
trol program.

[0037] Based on an operation of an operator for selecting
arbitrary image data from among image data stored in the
database 25, the controller 261 instructs the image manage-
ment processor 262 to read out the image data, which was
selected by the operator, from the database 25. Incidentally,
the operation for selecting arbitrary image data can be per-
formed, for example, by using the input device 13.

[0038] In accordance with an instruction from the control-
ler 261, the image management processor 262 reads out the
image data, which was selected by the operator, from the
database 25. The image data, which was read out of the
database 25, is temporarily stored in the inside of the image
management processor 262.

[0039] The image processor 263 determines whether addi-
tional information is set for the image data that was read out
of the database 25 by the image management processor 262.
If additional information is not set, the image processor 263
acquires the image data which is temporarily stored in the
image management processor 262, and delivers the image
data to the calibration data generation processor 264. On the
other hand, if additional information is set, the image data,
which is temporarily stored in the image management pro-
cessor 262, is delivered to the image display processor 265
and displayed on the monitor 14.

[0040] Based on a plurality of numerical values existing in
the image data delivered from the image management pro-
cessor 262 and the positions of a plurality of scale marks
existing near the respective numeral values, the calibration
information generation processor 264 generates calibration
information including a conversion value (hereinafter
referred to as “calibration value”) per pixel in an ultrasonic
image included in the image data. When a plurality of ultra-
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sonic images are included in the image data delivered from
the image management processor 262, the calibration infor-
mation generation processor 264 generates the calibration
information for each image. The calibration information gen-
eration processor 264 sets the generated calibration informa-
tion in the inside of the image management processor 262 as
the additional information of the image data delivered from
the image management processor 262.

[0041] The image display processor 265 displays on the
monitor 14 the image data selected by the operator (the image
data read out of the database 25). At this time, the image
display processor 265 displays the calibration information,
which was set as the additional information of the image data
selected by the operator, together with the image data.
[0042] Next, referring to a flowchart of F1G. 3, a description
is given of a process procedure of the ultrasonic diagnosis
apparatus according to the present embodiment. Here, a
description is given of a process at a time of generating the
above-described calibration information from the image data
stored in the database 25. Incidentally, the image data stored
in the database 25 is image data at a time when an ultrasonic
image was displayed on the screen of the monitor 14, as
described above, and includes at least one ultrasonic image.
[0043] As described above, the operator can select desired
image data from among a list of image data stored in the
database 25, by operating the input device 13. Hereinafter, the
image data selected by the operation is referred to as “selected
image data”.

[0044] In this case, the controller 261 receives operation
information from the input device 13, and instructs the image
management processor 262 to read in the selected image data.
[0045] Next, in accordance with the instruction from the
controller 261, the image management processor 262 reads in
the selected image data from the database 25 (step S1). At this
time, the image management processor 262 temporarily
stores the selected image data, which was read in from the
database 25, in the inside of the image management processor
262. In addition, the image management processor 262 deliv-
ers the selected image data to the image display processor
265, and delivers to the image processor 263 information of
the memory (e.g. address) in which the selected image data is
temporarily stored.

[0046] Forexample, referring to the database 25, the image
processor 263 determines whether additional information
exists (i.e. additional information is set) for the selected
image data (step S2). Incidentally, the additional information
is information which is used when a predetermined measure-
ment is executed for an ultrasonic image included in the
selected image data, and is, for instance, information relating
to a living body or setting information of the system.

[0047] Here, when no additional information exists for the
selected image data, a predetermined measurement process
cannot be executed for the ultrasonic image included in the
selected image data. In other words, in order to execute a
predetermined measurement process on the ultrasonic image
included in the selected image data, it is necessary to set
(generate) calibration information which is used in this mea-
surement process.

[0048] Thus, when it has been determined that the addi-
tional information does not exist for the selected image data
(NO in step S2), the image processor 263 acquires the
selected image data, which is temporarily stored in the inside
of the image management processor 262, by using the infor-
mation delivered from the image management processor 262,
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in order to generate calibration information, and delivers this
selected image data to the calibration information generation
processor 264.

[0049] Next, based on the selected image data delivered
from the image processor 263, the calibration information
generation processor 264 executes a process (hereinafter
referred to as “calibration information generation process”™)
for generating calibration information which is used to mea-
sure, for example, an intravital conversion distance, blood
flow velocity, etc. (step S3). The calibration information gen-
erated here includes, for example, a conversion value (cali-
bration value) per pixel in the ultrasonic image included in the
selected image data. Incidentally, the details of the calibration
information generation process will be described later.

[0050] When the calibration information generation pro-
cess has been executed, the calibration information genera-
tion processor 264 sets the generated calibration information
as the additional information in the inside of the image man-
agement processor 262 (step S4).

[0051] In addition, in order to cause the generated calibra-
tion information to be displayed, the calibration information
generation processor 264 delivers to the image display pro-
cessor 265 information in which the calibration value
included in the calibration information is converted to a char-
acter string (i.e. a character string representing the calibration
value).

[0052] The image display processor 265 displays on the
monitor 14 the selected image data which was delivered from
the image management processor 262, for example, in accor-
dance with an instruction from the controller 261 (step S5).
Here, the information (the character string representing the
calibration value), which was delivered from the calibration
information generation processor 264, is displayed on the
monitor 14 together with the selected image data.

[0053] On the other hand, when it has been determined in
the above-described step S2 that the additional information
exists, the process of step S3 and S4 is not executed, and the
process of step S5 is executed.

[0054] By the execution of the above-described process,
even with respect to the image data stored in the database 25
in the state in which no additional information is set, calibra-
tion information can automatically be generated and the cali-
bration information can be set as additional information.

[0055] Next, referring to a flowchart of F1G. 4, a description
is given of a process procedure of the above-described cali-

bration information generation process (the process of step
S3 illustrated in FIG. 3).

[0056] To start with, the calibration information generation
processor 264 acquires the selected image data delivered
from the image processor 263 (that image data, among the
image data stored in the database 25, which was selected by
the operator). In the meantime, as described above, the
numerical values (character string) and scale marks for rep-
resenting, for example, the intravital conversion distance in
the ultrasonic image included in the selected image data are
depicted in the selected image data.

[0057] Next, the calibration information generation proces-
sor 264 executes a binarization process on the acquired
selected image data (step S11). This binarization process is
executed based on luminance which can distinguish the ultra-
sonic image included in the image data and the character
string, such as numerical values, and scale marks.
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[0058] The calibration information generation processor
264 extracts numerical values existing in the selected image
data which was subjected to the binarization process (step
S12).

[0059] Specifically, the calibration information generation
processor 264 extracts a numerical value group arranged in a
row in an X-axis direction (horizontal direction) (hereinafter
referred to as “X-axis directional numerical value group™) in
the selected image data which was subjected to the binariza-
tion process. Similarly, the calibration information genera-
tion processor 264 extracts a numerical value group arranged
in a row in a Y-axis direction (vertical direction) (hereinafter
referred to as “Y-axis directional numerical value group”) in
the selected image data which was subjected to the binariza-
tion process. [f the intervals of the extracted numerical values
are equal, it is highly possible that these numerical values are
numerical values for representing, for example, the intravital
conversion distance. Incidentally, a plurality of X-axis direc-
tional numerical value groups and Y-axis directional numeri-
cal value groups may be extracted.

[0060] Next, the calibration information generation proces-
sor 264 extracts a scale mark near the extracted numerical
values, in the selected image data which was subjected to the
binarization process (step S13). In this case, a predetermined
mark disposed at a nearest position in the up-and-down direc-
tion or left-and-right direction of the numeral values is
extracted as a scale mark.

[0061] Specifically, the calibration information generation
processor 264 extracts a scale mark group existing at regular
intervals in the X-axis direction (hereinafter referred to as
“X-axis directional scale mark group”) along the X-axis
directional numerical value group extracted in step S12.
Similarly, the calibration information generation processor
264 extracts a scale mark group existing at regular intervals in
the Y-axis direction (hereinafter referred to as “Y-axis direc-
tional scale mark group™) along the Y-axis directional numeri-
cal value group extracted in step S12. In the meantime, the
scale marks include, for instance, a mark of a predetermined
shape, and a straight line defined by a specific length. Inci-
dentally, a plurality of X-axis directional scale mark groups
and Y-axis directional scale mark groups may be extracted.
[0062] Inaddition, when a mark, which is different from the
extracted scale marks, exists on astraight line (an extension of
a straight line) connecting the extracted scale marks, the
calibration information generation processor 264 extracts this
mark as a supplementary mark. In this case, by presetting a
supplementary mark existing for the extracted scale marks, it
becomes possible to extract a proper supplementary mark.
For example, if extracted supplementary marks are present at
regular intervals, it is highly possible that the scale marks
extracted by the calibration information generation processor
264 are scale marks for representing, for instance, an intravi-
tal conversion distance. Incidentally, a supplementary mark
group existing on a straight line connecting the X-axis direc-
tional scale mark group is referred to as “X-axis directional
supplementary mark group”, and a supplementary mark
group existing on a straight line connecting the Y-axis direc-
tional scale mark group is referred to as “Y-axis directional
supplementary mark group”.

[0063] The calibration information generation processor
264 stores intervals of extracted scale marks (the interval of
the X-axis directional scale mark group and the interval of the
Y-axis directional scale mark group), for example, in the
inside of this calibration information generation processor
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264 (step S14). Incidentally, the interval of the X-axis direc-
tional scale mark group includes the number of pixels
between neighboring scale marks of the X-axis directional
scale mark group. Similarly, the interval of the Y-axis direc-
tional scale mark group includes the number of pixels
between neighboring scale marks of the Y-axis directional
scale mark group.

[0064] In addition, the calibration information generation
processor 264 stores the positions (X coordinate, Y coordi-
nate) of marks existing at both ends in the selected image data,
among the extracted scale marks and supplementary marks.
Specifically, the position of a mark existing on the leftmost
side and the position of a mark existing on the rightmost side
(hereinafter referred to as “X-axis directional both-end posi-
tions) of the X-axis directional scale mark group and supple-
mentary mark group are stored. Similarly, the position of a
mark existing on the uppermost side and the position of a
mark existing on the lowermost side (hereinafter referred to
as “Y-axis directional both-end positions) of the Y-axis direc-
tional scale mark group and supplementary mark group are
stored.

[0065] In the meantime, in the description below, a combi-
nation pattern of the X-axis directional numerical value group
extracted in step S12 and X-axis directional scale mark group
(and supplementary mark group) extracted in step S13 is
referred to as “X-axis directional pattern”. Similarly, a com-
bination pattern of the Y-axis directional numerical value
group extracted in step S12 and Y-axis directional scale mark
group (and supplementary mark group) extracted in step S13
is referred to as “Y-axis directional pattern”. In addition, as
described above, there is a case in which a plurality of X-axis
directional numerical value groups and scale mark groups and
a plurality of Y-axis directional numerical value groups and
scale mark groups are extracted. In this case, a plurality of
X-axis directional patterns and Y-axis directional patterns
exist in the selected image data.

[0066] Next, the calibration information generation proces-
sor 264 calculates a calibration value (a conversion value per
pixel) for each of the X-axis directional pattern and Y-axis
directional pattern (step S15). In this case, the calibration
information generation processor 264 calculates a calibration
value for the X-axis directional pattern (hereinafter referred
to as “X-axis directional calibration value”) by dividing the
difference between neighboring numerical values of the
X-axis directional numerical value group by a pixel number
(an interval of the X-axis directional scale mark group)
between scale marks existing near the respective neighboring
numerical values. Similarly, the calibration information gen-
eration processor 264 calculates a calibration value for the
Y-axis directional pattern (hereinafter referred to as “Y-axis
directional calibration value™) by dividing the difference
between neighboring numetrical values of the Y-axis direc-
tional numerical value group by a pixel number (an interval of
the Y-axis directional scale mark group) between scale marks
existing near the respective neighboring numerical values.
The calibration values calculated here are used as calibration
information at a time of executing a predetermined measure-
ment with respect to an ultrasonic image included in the
selected image data.

[0067] Incidentally, when a character string representing a
unit exists near the X-axis directional pattern, this character
string is used as a unit of the X-axis directional calibration
value. Similarly, when a character string representing a unit
exists near the Y-axis directional pattern, this character string
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is used as a unit of the Y-axis directional calibration value. On
the other hand, when a character string representing a unit
does not exist near the X-axis directional or Y-axis directional
pattern, a preset unit, for example, is used as the X-axis
directional or Y-axis directional calibration value.

[0068] The calibration information generation processor
264 specifies a region of an ultrasonic image included in the
selected image data (hereinafter, simply referred to as “image
region”), based on the X-axis directional both-end positions
and Y-axis directional both-end positions stored in the inside
of this calibration information generation processor 264 (step
S16). This image region is a rectangle (rectangular region)
which s set such that, for example, a starting point is set at the
X-coordinate of a mark exiting on the leftmost side in the
X-axis direction and the Y-coordinate of a mark existing on
the uppermost side in the Y-axis direction, an end point is set
at the X-coordinate of a mark exiting on the rightmost side in
the X-axis direction and the Y-coordinate of a mark existing
on the lowermost side in the Y-axis direction, and a straight
line connecting the starting point and the end point is set as a
diagonal of the rectangle.

[0069] In the meantime, when a plurality of X-axis direc-
tional patterns and Y-axis directional patterns exit in the
selected image data, as described above, an image region is
specified with respect to each combination of the X-axis
directional pattern and Y-axis directional pattern (both-end
positions of these patterns) which are in contact with each
other (i.e. have a common part).

[0070] The calibration information generation processor
264 generates calibration information including the X-axis
directional calibration value and Y-axis directional calibra-
tion value with respect to the image region specified in step
S16 (i.e. the combination of the X-axis directional pattern and
Y-axis directional pattern).

[0071] The calibration information generated in the cali-
bration information generation process is set in the inside of
the image management processor 262 as additional informa-
tion of the selected image data, as described above. In this
manner, with calibration information being set in the inside of
the image management processor 262, this calibration infor-
mation can be used at a time of executing a predetermined
measurement with respect to the ultrasonic image included in
the selected image data.

[0072] Hereinafter, referring to FIG. 5 to FIG. 7, the cali-
bration information generation process in the present
embodiment is concretely described.

[0073] FIG. Sillustrates an example of image data (selected
image data) selected by an operator, among image data stored
in the database 25. Incidentally, the selected image data illus-
trated in FIG. 5 is image data at a time when two ultrasonic
images are simultaneously displayed on the monitor 14. An
ultrasonic image, which exists in an upper part of FIG. 5, isa
B mode image. An ultrasonic image, which exists in a lower
part of FIG. 5, is a Doppler mode image.

[0074] In the calibration information generation process, a
binarization process is executed on the selected image data.
FIG. 6 illustrates an example of a result of the binarization
process executed on the image data shown in FIG. 5. Accord-
ing to the selected image data illustrated in FIG. 6, compared
to the selected image data illustrated in FIG. 5, numerical
values and scale marks existing in the selected image data
become easier to recognize.

[0075] Next, an X-axis directional numerical value group
and a Y-axis directional numerical value group, which exist in
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the selected image data (the selected image data that was
subjected to the binarization process), are extracted.

[0076] In this case, as the X-axis directional numerical
value group, “-6.0”, “-5.0”, “~4.0”, “-3.0”, “-2.0”, “~1.0”,
and “0”, which exist in a lower part of the selected image data
illustrated in FIG. 6, are extracted. On the other hand, as the
Y-axis directional numerical value group, “40” and “20”,
which exist in a right part of the selected image data illus-
trated in FIG. 6, are extracted. Furthermore, as the Y-axis
directional numerical value group, “0”, “1”, “2”,“3”and “4”,
which exist near an upper middle part of the selected image
data illustrated in FIG. 6, are extracted.

[0077] Hereinafter, for convenience’ sake, the X-axis
directional numerical value group, i.e. “~6.0”, “=5.0”, “~4.
07, “=3.07, “=2.0”, “~1.0” and “0”, is referred to as “first
X-axis directional numerical value group”. In addition, for
convenience’ sake, the Y-axis directional numerical value
group, i.e. “40” and “20”, is referred to as “first Y-axis direc-
tional numerical value group”. Similarly, for convenience’
sake, the Y-axis directional numerical value group, i.e. “0”,
“17, %27, “3” and “4”, is referred to as “second Y-axis direc-
tional numerical value group”.

[0078] Next, in the selected image data, a scale mark group
(hereinafter referred to as “first X-axis directional scale mark
group”), which exists near the first X-axis directional numeri-
cal value group, is extracted. In this case, in the selected
image data illustrated in FIG. 6, as the first X-axis directional
scale mark group, for example, a plurality of scale marks
including a scale mark 100 existing on the upper side of
numerical value “~6.0” are extracted. Incidentally, the first
X-axis directional scale mark group also includes scale marks
similar to the scale mark 100, which exist near the other
numerical values “~5.0”, “~4.0”, “-3.0”, “-2.0”,“~1.0”, and
“0”. At this time, a plurality of supplementary marks (here-
inafter referred to as “first X-axis directional supplementary
mark group”), which include a supplementary mark 101
existing on a straight line (an extension line of a straight line)
connecting the first X-axis directional scale mark group, are
also extracted. Hereinafter, a combination pattern of the first
X-axis directional numerical value group, scale mark group
and supplementary mark group is referred to as “first X-axis
directional pattern 103” for convenience’ sake.

[0079] Similarly, in the selected image data, a scale mark
group (hereinafter referred to as “first Y-axis directional scale
mark group”), which exists near the first Y-axis directional
numerical value group, is extracted. In this case, in the
selected image data illustrated in FIG. 6, as the first Y-axis
directional scale mark group, for example, a plurality of scale
marks including a scale mark 110 existing on the left side of
numerical value “40” are extracted. Incidentally, the first
Y-axis directional scale mark group also includes scale marks
similar to the scale mark 110, which exist near the other
numerical value “20”. Hereinafter, a combination pattern of
the first Y-axis directional numerical value group and scale
mark group is referred to as “first Y-axis directional pattern
111” for convenience’ sake.

[0080] Furthermore, in the selected image data, a scale
mark group (hereinafter referred to as “second Y-axis direc-
tional scale mark group”), which exists near the second Y-axis
directional numerical value group, is extracted. In this case, in
the selected image data illustrated in FIG. 6, as the second
Y-axis directional scale mark group, for example, a plurality
of scale marks including a scale mark 120 existing on the left
side of numerical value “0” are extracted. Incidentally, the
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second Y-axis directional scale mark group also includes
scale marks similar to the scale mark 120, which exist nearthe
other numerical values “17, “2”, “3” and “4”. At this time, a
plurality of supplementary marks (hereinafter referred to as
“second Y-axis directional supplementary mark group”),
which include a supplementary mark 121 existing on a
straight line connecting the second Y-axis directional scale
mark group, are also extracted. Hereinafter, a combination
pattern of the second Y-axis directional numerical value
group, scale mark group and supplementary mark group is
referred to as “second Y-axis directional pattern 122” for
convenience’ sake.

[0081] Here, inthe selected image data illustrated in FIG. 6,
an X-axis directional numerical value, which corresponds to
the above-described second Y-axis directional numerical
value group, does not exist. However, there exists an X-axis
directional scale mark group (hereinafter referred to as “sec-
ond X-axis directional scale mark group”) which is composed
of a scale mark 120 and a scale mark 130 that is similar in
shapeto the scale mark 120. In this case, in the selected image
data, a second X-axis directional scale mark group is
extracted. At this time, a plurality of supplementary marks
(hereinafter referred to as “second X-axis directional supple-
mentary mark group”), which include a supplementary mark
131 existing on a straight line (an extension line of a straight
line) connecting the second X-axis directional scale mark
group, are also extracted. Hereinafter, a combination pattern
ofthe second X-axis directional scale mark group and supple-
mentary mark group is referred to as “second X-axis direc-
tional pattern 132” for convenience’ sake.

[0082] Next, the interval of the scale marks in the above-
described first X-axis directional pattern 103 is stored in the
inside of the calibration information generation processor
264. In this case, the number of pixels between neighboring
scale marks (here, scale marks existing on the upper side of,
e.g. numerical value “~6.0” and numerical value “-5.0”) of
the first X-axis directional scale mark group is stored.
[0083] Although a detailed description is omitted here, the
interval (pixel number) between scale marks is similarly
stored with respect to the second X-axis directional pattern,
first Y-axis directional pattern 111 and second Y-axis direc-
tional pattern 122.

[0084] Next, the positions of both ends of the first X-axis
directional pattern 103, first Y-axis directional pattern 111,
second X-axis directional pattern 132 and second Y-axis
directional pattern 122 (hereinafter referred to as “first X -axis
directional both-end positions”, “first Y-axis directional both-
end positions”, “second X-axis directional both-end posi-
tions”, and “second Y-axis directional both-end positions”)
are stored.

[0085] Here, as the second X-axis directional both-end
positions, as described above, the positions of marks (scale
marks or supplementary marks) existing at both ends in the
second X-axis directional pattern 132 are stored. Incidentally,
the same applies to the second Y-axis directional both-end
positions.

[0086] On the other hand, as regards the first X-axis direc-
tional both-end positions and first Y-axis directional both-end
positions, it is assumed that an exceptional process is
executed. If a concrete description is given of the first X-axis
directional both-end positions, in the selected image data
illustrated in FIG. 6, a straight line connecting the first X-axis
directional scale mark group (and supplementary mark
group) is depicted. In such a case, it is assumed that the
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positions of both ends of the straight line connecting the first
X-axis directional scale mark group and supplementary mark
group are stored. Incidentally, it is assumed that the same
applies to the first Y-axis directional both-end positions.
[0087] Next, a calibration value for the first X-axis direc-
tional pattern 103 (hereinafter referred to as “first X-axis
directional calibration value”) is calculated. This first X-axis
directional calibration value is calculated by dividing the
difference between neighboring numerical values (in this
case, for example, numerical value “-6.0” and numerical
value “-5.0”) of the above-described first X-axis directional
numerical value group by the interval (pixel number) between
scale marks in the first X-axis directional pattern 103 (scale
marks existing near the respective neighboring numerical
values). Here, in the selected image data illustrated in FIG. 6,
a character string representing a unit does not exist near the
first X-axis directional pattern. In this case, since the X-axis
direction represents a time axis in many cases, the unit of the
first X-axis directional calibration values is set to be “sec/
pix”.

[0088] In addition, like the above-described first X-axis
directional calibration value, a calibration value for the first
Y-axis directional pattern (hereinafter referred to as “first
Y-axis directional calibration value”) is calculated. Here, in
the selected image data illustrated in FIG. 6, a character string
“cm/sec” representing a unit exists near the first Y-axis direc-
tional pattern. Thus, the unit of the first Y-axis directional
calibration values is set to be “cm/secpix”. Incidentally,
when the unit of Y axis is “cm/sec-pix”, the unit of the corre-
sponding X axis is, in many cases, “sec/pix”. Accordingly,
based on the unit “cm/sec-pix” of the first Y-axis directional
calibration value, the unit of the above-described first X-axis
directional calibration value may be determined to be “sec/
pix”.

[0089] In addition, like the above-described first X-axis
directional calibration value, a calibration value for the sec-
ondY-axis directional pattern (hereinafter referred to as “sec-
ondY-axis directional calibration value™) is calculated. Here,
in the selected image data illustrated in FIG. 6, a character
string representing a unit does not exist near the second Y-axis
directional pattern. In this case, since the Y-axis direction
indicates a length a living body or the like in many cases, the
unit ofthe second Y-axis directional calibration values is set to
be “cm/pix”.

[0090] On the other hand, as described above, no numerical
value exists in the second X-axis direction pattern 132. In this
case, the calibration value for the second X-axis directional
pattern 132 (hereinafter referred to as “second X-axis direc-
tional calibration value™) is set to be the same value as the
calibration value for the pattern (in this case, the second
Y-axis directional pattern 122) which is in contact with the
second X-axis directional pattern 132 in the selected image
dataillustrated in FIG. 6. In addition, since the scale mark 120
is common between the second X-axis directional pattern 132
and second Y-axis directional pattern 122, the unit of the
second X-axis directional calibration value is set to be the
same as the unit of the second Y-axis directional calibration
value.

[0091] In the meantime, when no character string repre-
senting a unit exists in each pattern, it is possible to adopt such
aconfiguration that the operator is prompted to input the unit.
Similarly, when no numerical value exists in each pattern, it is
possible to adopt such a configuration that the operator is
prompted to input the calibration value for each pattern.
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[0092] Next, aregion (image region) of an ultrasonic image
included in the selected image data is specified. In the
selected image data illustrated in FIG. 6, two ultrasonic
images are included as described above. Here, accordingly,
two image regions (hereinafter referred to as “first and second
image regions”) are specified.

[0093] The first image region specified here is a rectangular
region formed by the first X-axis directional both-end posi-
tions and first Y-axis directional both-end positions. On the
other hand, the second image region specified here is a rect-
angular region formed by the second X-axis directional both-
end positions and second Y-axis directional both-end posi-
tions.

[0094] In the meantime, as illustrated in FIG. 6, when a
frame 140 is depicted in the selected image data in association
with the first X-axis directional pattern and first Y-axis direc-
tional pattern, a region inside the frame 140, for example, may
be specified as the first image region by utilizing this frame
140.

[0095] In addition, in the selected image data illustrated in
FIG. 6, for example, if the second X-axis directional scale
mark group and supplementary mark group do not exit and
the second image region cannot be specified, a region other
than the above-described first image region may be specified
as the second image region, or, for example, such a configu-
ration may be adopted that the operator is prompted to input
the second image region.

[0096] Next, calibration information (hereinafter referred
to as “first calibration information”) including the first X-axis
directional calibration value and first Y-axis directional cali-
bration value is generated. The first calibration information is
information which is used at a time of executing a predeter-
mined measurement with respect to the ultrasonic image cor-
responding to the above-described first image region.

[0097] Similarly, calibration information (hereinafter
referred to as “second calibration information”) including the
second X-axis directional calibration value and second Y-axis
directional calibration valueis generated. The second calibra-
tion information is information which is used at a time of
executing a predetermined measurement with respect to the
ultrasonic image corresponding to the above-described sec-
ond image region.

[0098] In the meantime, the first and second calibration
information, which was generated as described above, is set
as additional information of the selected image data in the
inside of the calibration information generation processor
264.

[0099] Inaddition, the first and second calibration informa-
tion, together with the selected image data, is displayed on the
monitor 14.

[0100] Specifically, the first X-axis directional calibration
value and first Y-axis directional calibration value (the char-
acter strings representing these calibration values), which are
included in the first calibration information, and the second
X-axis directional calibration value and second Y-axis direc-
tional calibration value (the character strings representing
these calibration values), which are included in the second
calibration information, are displayed together with the
selected image data.

[0101] Here, FIG. 7 illustrates an example of a display
screen of the monitor 14 at a time when the first and second
calibration information, together with the selected image
data, was displayed. Incidentally, in FIG. 7, for convenience’s
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sake, it is assumed that Areal represents the above-described
second image region, and Area2 represents the above-de-
scribed first image region.

[0102] Asillustrated in FIG. 7, on the screen of the monitor
14, “x=0.008 sec/pix (first X-axis directional calibration
value)” and “y=0.286 cm/sec-pix (first Y-axis directional cali-
bration value)” are displayed as the calibration information of
Area2 which represents the above-described first image
region.

[0103] Similarly, on the screen of the monitor 14, “x=0.014
cm/pix (second X-axis directional calibration value)” and
“y=0.014 cm/pix (second Y-axis directional calibration
value)” are displayed as the calibration information of Areal
which represents the above-described second image region.
[0104] Inthis manner, since the first and second calibration
information is displayed, the operator can easily recognize
the calibration values which are applied to each ultrasonic
image displayed on the screen.

[0105] Ashasbeen described above, in the configuration of
the present embodiment, based on the positions of the plural
numerical values existing in the image data stored in the
database 25 and the plural scale marks existing near the
respective numerical values, the calibration information
including the conversion value (conversion value per pixel)
for executing a predetermined measurement with respect to
the ultrasonic image included in this image data is generated.
By this configuration, for example, exact measurement can be
executed by using the calibration information, even with
respect to the image data for which no additional information
is set. Furthermore, a work load for manually setting the
calibration information can be reduced.

[0106] In addition, in the present embodiment, even in the
case where the image data stored in the database 25 includes
a plurality of ultrasonic images, by specifying an image
region with respect to each ultrasonic image, proper calibra-
tion information can be generated with respect to each image
region.

[0107] In the meantime, in the present embodiment, the
description has been mainly given of the automatic genera-
tion of calibration information which is used when a prede-
termined measurement is executed for the ultrasonic image.
However, with a program for this measurement running on
the above-described control processor 26, it is also possible to
execute a predetermined measurement process on an ultra-
sonic image included in image data selected by the operator
(e.g. a measurement process of an internal organ or diseased
part, blood flow velocity, etc. displayed on the ultrasonic
image), for example, based on marks (caliper) for measure-
ment setby the operator and the calibration information set as
additional information, on the ultrasonic diagnosis apparatus
according to the present embodiment.

[0108] In this case, in the present embodiment, since the
regions (first and second image regions) of the respective
ultrasonic images included in the above-described image data
are specified, it is also possible to execute a process of detect-
ing an error, for instance, in such a case that the marks for
measurement set by the operator fall out of a predetermined
region.

[0109] Incidentally, inthis embodiment, the descriptionhas
been given on the assumption that the calibration information
is generated in the apparatus body 11. However, the calibra-
tion information may be generated, for example, in a medical
image processing apparatus on the outside of the ultrasonic
diagnosis apparatus.
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[0110] (Modification 1)

[0111] In the above, for example, as illustrated in FIG. 5
and FIG. 6, the description has been given of the method of
generating calibration information in the case where both the
numerical values (character strings) and the scale marks are
included in the selected image data. In Modification 1, a
description is given of a method of generating calibration
information in the case where numerical values (character
strings) are not included in the selected image data, and only
scale marks are included in the selected image data.

[0112] FIG. 8 is a flowchart illustrating a flow of a genera-
tion method of calibration information according to Modifi-
cation 1. Incidentally, the flowchart illustrated in FIG. 8 dif-
fers from the flowchart illustrated in FIG. 4 in that steps S22
and S23 are added.

[0113] Ifabinarization process is executed on the acquired
selected image data (step S21), the calibration information
generation processor 264 determines whether numerical val-
ues exist in the selected image data (step S22). If it is deter-
mined that numerical values exist in the selected image data,
the calibration information generation processor 264
executes, in steps S23a to S28, the same process as in the
above-described steps S12 to S17.

[0114] On the other hand, if it is determined that numerical
values do not exist in the selected image data, the control
processor 26 displays, for example, on the monitor 14, sucha
message that “Numerical values indicating the interval of
scale marks (distance per interval, time, velocity, etc.) do not
exist on the selected image. Input numerical values for deter-
mining the interval of scale marks (distance per interval, time,
velocity, etc.).” Responding to this message, the user inputs
desired numerical values from the input device 13. The cali-
bration information generation processor 264 determines the
interval of scale marks (distance per interval, time, velocity,
etc.) by using the input numerical values (step S235), and
executes the process of steps S24 to S28.

[0115] According to Modification 1, even in the case where
numerical values are not included in the selected image data
and only scale marks are included in the selected image data,
calibration information can easily and quickly be generated.
Incidentally, in the configuration of Modification 1, in step
S23b, numerical values for determining the unit of scale
marks are input by a manual operation of the user. However,
the method is not restricted to this example. From the stand-
point of reducing an input work load on the user, the user may
select desired numerical values, for example, from among a
plurality of preset numerical values. Besides, numerical val-
ues for determining the unit of scale marks may be set by
using default values which are preset in the apparatus.
[0116] (Modification 2)

[0117] The generation method of calibration information
illustrated in FIG. 4 and FIG. 8 has been described as being
executed in such an order that, after the selected image data is
subjected to the binarization process, the numerical values in
the image are extracted, and the scale marks near them are
extracted. However, the method is not restricted to this
example. After the scale marks in the binarized selected
image are extracted, the numerical values near them may be
extracted.

[0118] (Modification 3)

[0119] Instep S13 of FIG. 4 and step 24 of FIG. 8, a typical
extraction process of scale marks was described. Meanwhile,
for example, when an ultrasonic image is a Doppler wave-
form, there exists character information inherent to the Dop-
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pler mode, such as a unit of velocity of cm/s (m/s), etc., and
numerical values (time instants) of “0, -1, =2, . . . ”. Such
inherent character information may be extracted, scale marks
existing near this information may be extracted as a baseline
of the Doppler waveform, and calibration information may be
generated by using this.

Second Embodiment

[0120] In an ultrasonic diagnosis apparatus according to a
second embodiment, in addition to the calculation of the
calibration values, calibration information including an
imaging mode of an ultrasonic image included in the selected
image is generated and presented.

[0121] FIG. 9is a flowchart illustrating a flow of a genera-
tion method of calibration information according to the sec-
ond embodiment. Incidentally, the flowchart illustrated in
FIG. 9 differs from the flowchart illustrated in FIG. 4 in that
a process of step S37 is added.

[0122] Forexample, the same process as in steps S11 to S16
illustrated in FIG. 4 is executed in steps S31 to S36 illustrated
in FIG. 8. Thereafter, the calibration information generation
processor 264 determines an imaging mode of each ultrasonic
image included in the image data, by using the numerical
value (character string ) information extracted in step S32 and
the calibration value (physical unit per pixel) calculated in
step S35.

[0123] Forexample, if character information inherent to the
Doppler mode, such as the unit of velocity of cm/s (m/s), etc.,
is included in the numerical values extracted in step S35, and
character information inherent to the Doppler mode, such as
numerical values (time instants) of “0, -1, =2, . . . ”, are
included in the numerical values extracted in step S32, the
calibration information generation processor 264 determines
that the imaging mode of the ultrasonic image, to which these
numerical values are allocated, is the Doppler mode.

[0124] In addition, if the calibration values calculated in
step S35 are equal between the X axis and Y axis (i.e. if the
scale of numerical values is equal between the X axis and Y
axis), the calibration information generation processor 264
determines that the ultrasonic image corresponding to the
calibration values is a B mode. On the other hand, if the
calibration values calculated in step S35 do not agree between
the X axis and Y axis (i.e. if the scale of numerical values is
different between the X axis and Y axis), the calibration
information generation processor 264 determines that the
ultrasonic image corresponding to the calibration values is an
M mode (step S37).

[0125] In the meantime, when no numerical value is
included inthe selected image, the imaging mode may also be
determined based on a manual operation of the user, etc., like
the above-described Modification 1.

[0126] The calibration information generation processor
264 generates calibration information including the imaging
mode determined in step S37 and the calibration values cal-
culated in step S35, and displays the calibration information
in a predetermined mode in which the association with each
ultrasonic image included in the selected image is explicitly
indicated (step S38).

[0127] According to the above-described configuration, the
calibration information, which includes not only the calibra-
tion values as the physical unit per pixel, but also the imaging
mode of each ultrasonic image included in the selected image,
can be provided to the user. Accordingly, for example,
because of secondary storage data, even if image reproduc-
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tion is possible by a personal computer but calibration infor-
mation cannot be reproduced, the calibration information of
each ultrasonic image included in the selected image and the
imaging mode can be provided, as needed, as the calibration
information. As a result, even in the case where an image,
which does not conform to specific standards, is handled by a
personal computer or a tablet computer, the calibration infor-
mation can be acquired and used on the spot. As a result, the
range of general-purpose uses of medical images can be
increased, contributing to an improvement in the quality of
diagnosis with imaging, and medical services.

[0128] The above described “processor” means, for
example, a central processing unit (CPU), a graphics process-
ing unit (GPU), an application specific integrated circuit
(ASIC), a programmable logical device (e.g., a simple pro-
grammable logic device (SPLD), a complex programmable
logic device (CPLD), and a field programmable gate array
(FPGA)), or the like.

[0129] Note that programs may be directly incorporated in
processing circuitry instead that programs are stored in stor-
age memory 12. In this case, the processing circuitry reads
programs incorporated in circuitry and executes the programs
to realize predetermined functions.

[0130] Each function (each component) in the present
embodiment is not necessary to be corresponded to a single
processing circuit and may be realized by a plurality of pro-
cessing circuits. To the contrary, for example, at least two
functions (at least two components) may be realized by a
single processing circuit. Further, a plurality of functions (a
plurality of components) may be realized by a single process-
ing circuit.

[0131] While certain embodiments of the invention have
been described, these embodiments have been presented by
way of example only, and are not intended to limit the scope
of the invention. Indeed, the novel embodiments described
herein may be embodied in a variety of other forms; further-
more, various omissions, substitutions and changes in the
form of the embodiments described herein may be made
without departing 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.

1. An ultrasonic diagnosis apparatus comprising:

an ultrasonic probe;

an image generating processor configured to generate an
ultrasonic image, based on an echo signal which is
obtained through the ultrasonic probe;

a monitor configured to display the ultrasonic image;

a memory configured to store image data including the
ultrasonic image displayed on a screen of the monitor;
and

a calibration information generation processor configured
to generate calibration information including a conver-
sion value for performing a predetermined measurement
with respect to the ultrasonic image included in the
image data, based ona positional relationship between at
least one scale mark existing in the image data and the
ultrasonic image.

2. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to determine whether a plurality of numerical values
exist near the at least one scale mark, and to generate, if it is
determined that the plurality of numerical values exist, the
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calibration information, based on the plurality of numerical
values and the at least one scale mark.

3. The ultrasonic diagnosis apparatus of claim 2, wherein
the calibration information generation processor is config-
ured to generate, if it is determined that a plurality of numeri-
cal values do not exist near the at least one scale mark, the
calibration information, based on numerical values which are
input through an input unit.

4. The ultrasonic diagnosis apparatus of claim 2, wherein
the calibration information generation processor is config-
ured to generate, if it is determined that a plurality of numeri-
cal values do not exist near the at least one scale mark, the
calibration information, based on preset numerical values.

5. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to determine an imaging mode of the ultrasonic image
included in the image data, based on the at least one scale
mark and a plurality of numerical values existing near the at
least one scale mark, and to generate the calibration informa-
tion including the determined imaging mode.

6. The ultrasonic diagnosis apparatus of claim 1, wherein
the image data stored in the memory includes a plurality of
ultrasonic images, and

the calibration information generation processor is config-

ured to specify each of regions of the ultrasonic images
included in the image data, based on a position of the at
least one scale mark existing in the image data, and to
generate the calibration information corresponding to
each of the regions.

7. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to extract a position of a first numerical value group
arranged in a row in an X-axis direction in the image data and
a position of a first scale mark group existing near each
numerical value of the first numerical value group, and to
calculate a conversion value in the X-axis direction, based on
the extracted positions of the first numerical value group and
the first scale mark group,

to extract a position of a second numerical value group

arranged in a row in a Y-axis direction in the image data
and a position of asecond scale mark group existing near
each numerical value of the second numerical value
group, and to calculate a conversion value in the Y-axis
direction, based on the extracted positions of the second
numerical value group and the second scale mark group,
and

to generate the calibration information including the cal-

culated conversion value in the X-axis direction and the
calculated conversion value in the Y-axis direction.

8. The ultrasonic diagnosis apparatus of claim 7, wherein
the calibration information generation processor is config-
ured to calculate the conversion value in the X-axis direction
by dividing a difference between neighboring numerical val-
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ues of the extracted first numerical value group by a number
of pixels between scale marks of the extracted first scale mark
group, which exist near the respective neighboring numerical
values, and

to calculate the conversion value in the Y-axis direction by

dividing a difference between neighboring numerical
values of the extracted second numerical value group by
anumber of pixels between scale marks of the extracted
second scale mark group, which exist near the respective
neighboring numerical values.

9. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to set a character string representing a unit, which exists
near the at least one scale mark existing in the image data, to
be a unit of the conversion value.

10. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to set a preset unit to be a unit of the conversion value, if
a character string representing a unit does not exist near the
plurality of scale marks existing in the image data.

11. The ultrasonic diagnosis apparatus of claim 1, wherein
the generated calibration information, together with the
image data, is displayed on the monitor.

12. The ultrasonic diagnosis apparatus of claim 1, further
comprising a measurement processor configured to execute a
predetermined measurement process with respect to the ultra-
sonic image included in the image data, by using the conver-
sion value included in the generated calibration information.

13. The ultrasonic diagnosis apparatus of claim 1, wherein
the calibration information generation processor is config-
ured to set a character string representing a unit, which exists
near the at least one scale mark existing in the image data, to
be a unit of the conversion value.

14. A medical image processing apparatus comprising;

amemory configured to store image data including a medi-

cal image displayed on a screen of a monitor; and

a calibration information generation processor configured

to generate calibration information including a conver-
sion value for performing a predetermined measurement
with respect to the medical image included in the image
data, based on a positional relationship between a plu-
rality of scale marks existing in the image data stored in
the memory and the medical image.

15. A medical image processing method comprising:

displaying a medical image on a screen of a monitor; and

generating calibration information including a conversion
value for performing a predetermined measurement
with respect to the medical image included in image
data, based on a positional relationship between a plu-
rality of scale marks existing in the image data and the
medical image, the image data being stored in a memory
and including the displayed medical image.
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