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(57 ABSTRACT

The invention provides an ultrasonic diagnostic apparatus
and an ultrasonic diagnostic image generating method real-
izing improvement in picture quality to thereby improve
diagnosis efficiency in a diagnosis using images. An extract-
ing process of extracting a sound ray vector image extending
in a sound ray direction in which an ultrasonic beam is
transmitted in an ultrasonic diagnosis image from the ultra-
sonic diagnosis image is performed. After that, a correcting
process is performed so as to eliminate the sound ray vector
image extracted by the extracting process from the ultra-
sonic diagnosis image.
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ULTRASONIC DIAGNOSTIC APPARATUS AND
ULTRASONIC DIAGNOSTIC IMAGE
GENERATING METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of Japanese
Application No. 2006-174470 filed Jun. 23, 2006.

BACKGROUND OF THE INVENTION

[0002] The present invention relates to an ultrasonic diag-
nostic apparatus and an ultrasonic diagnostic image genet-
ating method and, more particularly, to an ultrasonic diag-
nostic apparatus and an ultrasonic diagnostic image
generating method for performing a scan of transmitting an
ultrasonic beam to an image capture region in a subject and
receiving an ultrasonic echo reflected from the image cap-
ture region and, on the basis of sound ray data obtained by
executing the scan, generating an ultrasonic diagnostic
image of the image capture region.

[0003] An ultrasonic diagnostic apparatus can easily dis-
play ultrasonic diagnosis images in a real-time manner at the
time of performing a scan, so that it is often used in the
medical field for fetal medical check, heart check, and the
like.

[0004] In the case of displaying an ultrasonic diagnostic
image by using the ultrasonic diagnostic apparatus, first, by
performing a scan for transmitting an ultrasonic beam to an
image capture region in a subject and receiving an ultrasonic
echo reflected from the image capture region, sound ray data
is obtained. For example, the scan is performed by a sector
scan method, a linear scan method, a convex scan method,
a radial scan method, or the like.

[0005] On the basis of the sound ray data obtained by
execution of the scan, an ultrasonic diagnostic image of the
image capture region is generated and displayed on a display
screen (refer to Patent Documents 1 and 2). The ultrasonic
diagnostic apparatus has various display modes such as A
mode, B mode, C mode, CFM (Color Flow Mapping) mode,
and the like. An ultrasonic diagnosis image corresponding to
a mode is displayed. For example, by interpolating sound
ray data obtained by the sector scan or convex scan, an
ultrasonic diagnosis image is generated and displayed on a
display screen (refer to, for example, Patent Document 3).

[0006] Patent Document [1] Japanese Patent Laid-open
No. 2005-87266[ Patent Document 2] Japanese Patent Laid-
open No. 2005-253852[Patent Document 3] Japanese Patent
Laid-open No. 2005-58587

[0007] However, in an ultrasonic diagnostic image, there
is a case that a sound ray vector image is generated as artifact
so as to extend in the sound ray direction in which an
ultrasonic beam is transmitted. The sound ray vector image
is generated because adjacent ultrasonic beams interfere
each other when a scan is performed.

[0008] Inparticular, when a color image like a CFM image
is generated and displayed as an ultrasonic diagnostic image
on a display screen, there is a case such that the inconve-
nience of generation of a sound ray vector image is con-
spicuous.
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[0009] When a sound ray vector image is generated in an
ultrasonic diagnostic image as described above, the picture
quality deteriorates. Consequently, at the time of conducting
a diagnosis with an image, the diagnosis efficiency is low.

SUMMARY OF THE INVENTION

[0010] Tt is desirable that the problem described previ-
ously is solved.

[0011] One aspect of the invention provides an ultrasonic
diagnostic apparatus for repeatedly performing a scan of
transmitting ultrasonic beams to an image capture region in
a subject and receiving an ultrasonic echo reflected from the
image capture region, in a scan direction so as to correspond
to the image capture region and, after that, on the basis of
sound ray data obtained by performing the scans, generating
an ultrasonic diagnosis image of the image capture region,
including: an image correcting unit for performing a cor-
recting process on the ultrasonic diagnosis image, wherein
the image correcting unit executes an extracting process for
extracting a sound ray vector image extending in a sound ray
direction in which the ultrasonic beam is transmitted in the
ultrasonic diagnosis image from the ultrasonic diagnosis
image and, after that, performs the correcting process so as
to eliminate the sound ray vector image extracted by the
extracting process from the ultrasonic diagnosis image.

[0012] Another aspect of the invention provides an ultra-
sonic diagnostic image generating method for repeatedly
performing a scan of transmitting ultrasonic beams to an
image capture region in a subject and receiving an ultrasonic
echo reflected from the image capture region, in a scan
direction so as to correspond to the image capture region
and, after that, on the basis of sound ray data obtained by
performing the scans, generating an ultrasonic diagnosis
image of the image capture region, including: an image
correcting step of performing a correcting process on the
ultrasonic diagnosis image, wherein in the image correcting
step, an extracting process for extracting a sound ray vector
image extending in a sound ray direction in which the
ultrasonic beam is transmitted in the ultrasonic diagnosis
image from the ultrasonic diagnosis image is executed and,
after that, the correcting process is performed so as to
eliminate the sound ray vector image extracted by the
extracting process from the ultrasonic diagnosis image.

[0013] According to the invention, an ultrasonic diagnos-
tic apparatus and an ultrasonic diagnostic image generating
method realizing improvement in diagnostic efficiency by
improving the quality of an ultrasonic diagnostic image can
be provided.

[0014] Further objects and advantages of the present
invention will be apparent from the following description of
the preferred embodiments of the invention as illustrated in
the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a block diagram showing the configura-
tion of the ultrasonic diagnostic apparatus 1 in the embodi-
ment according to the invention.

[0016] FIG. 2 is a flowchart showing operations of the
ultrasonic diagnostic apparatus 1 in the embodiment accord-
ing to the invention.
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[0017] 3(a), 3(b), 3(c), and 3(d) are diagrams for explain-
ing the operations of the ultrasonic diagnostic apparatus 1 in
the embodiment according to the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0018]

[0019] An ultrasonic diagnostic apparatus 1 of an embodi-
ment according to the invention will be described.

[0020] FIG. 1 is a block diagram showing the configura-
tion of an ultrasonic diagnostic apparatus 1 in the embodi-
ment of the invention.

[0021] As shown in FIG. 1, the ultrasonic diagnostic
apparatus 1 of the embodiment has an ultrasonic probe 31,
an operation console 32, and a display unit 41. The ultra-
sonic diagnostic apparatus 1 repeatedly scans an image
capture region in a subject, by transmitting an ultrasonic
beam to the image capture region and receiving an ultrasonic
echo reflected from the image capture region in the scan
direction and, after that, on the basis of sound ray data
obtained by executing the scans, generates ultrasonic diag-
nosis images of the image capture region. The components
will be described one by one.

[0022] The ultrasonic probe 31 is, for example, of a sector
type and includes ultrasonic transducers (not shown). The
ultrasonic transducers in the ultrasonic probe 31 are con-
structed so as to include, for example, a piezoelectric
material such as lead zirconate titanate (PZT) ceramics. The
ultrasonic transducers convert an electric signal to a sound
wave, transmit the received sound wave, convert the
received sound wave to an electric signal, and output the
electric signal as an echo signal. The ultrasonic probe 31 is
used in a state where the surface in which the ultrasonic
transducers are formed is in contact with the surface of a
subject. The ultrasonic probe 31 performs a scan by trans-
mitting an ultrasonic beam into the subject in accordance
with a drive signal from a transmitting/receiving unit 321
based on a control signal output from a control unit 324 in
the operation console 32 and receiving an ultrasonic echo
reflected from the subject to which the ultrasonic beam was
transmitted, thereby obtaining an echo signal as raw data.
The ultrasonic probe 31 outputs the echo signal to the
transmitting/receiving unit 321.

[0023] The operation console 32 has, as shown in FIG. 1,
the transmitting/receiving unit 321, an image generating unit
322, the control unit 324, and an operation unit 325. Each of
the components of the operation console 32 includes a data
processor, and the operation console 32 executes processes
on various data.

[0024] The transmitting/receiving unit 321 includes a
transmission/reception circuit for making the ultrasonic
probe 31 transmit/receive an ultrasonic wave. On the basis
of a control signal from the control unit 324, the transmit-
ting/receiving unit 321 makes the ultrasonic probe 31 trans-
mit an ultrasonic beam from the ultrasonic transducers to the
subject, and makes the ultrasonic transducers receive an
ultrasonic echo reflected from the subject, thereby generat-
ing an echo signal. For example, the transmitting/receiving
unit 321 performs a scan on the subject by an electronic
sector scan method and obtains an echo signal and outputs
the obtained echo signal as sound ray data to the image

Apparatus
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generating unit 322. Concretely, the transmitting/receiving
unit 321 obtains an echo signal by driving while switching
the positions of the plurality of ultrasonic transducers in the
ultrasonic probe 31 so as to scan the subject while moving
an ultrasonic beam. The transmitting/receiving unit 321
performs processes such as amplification, delay, and addi-
tion on the echo signal, and outputs the resultant signal as
sound ray data to the image generating unit 322.

[0025] The image generating unit 322 generates an ultra-
sonic diagnosis image of the image capture region in the
subject on the basis of the sound ray data which is output
from the transmitting/receiving unit 321. The image gener-
ating unit 322 is controlled by the control unit 324 in
response to an instruction entered to the operation unit 325
and generates a B mode image, a CFM image, and the like
as ultrasonic diagnosis images. The generated ultrasonic
diagnosis images are temporarily stored in, for example, a
cine memory (not shown) and, after that, are output and
stored into an HDD (not shown).

[0026] In the embodiment, as shown in FIG. 1, the image
generating unit 322 includes an image correcting unit 322q.
The image correcting unit 322a executes a correcting pro-
cess on the ultrasonic diagnosis image generated as
described above. Concretely, after execution of an extracting
process for extracting, from the ultrasonic diagnosis image,
a sound ray vector image extending in the sound ray
direction in which an ultrasonic beam is transmitted in the
ultrasonic diagnosis image, the image correcting unit 322a
performs the correcting process so as to eliminate the sound
ray vector image extracted by the extracting process from
the ultrasonic diagnosis image. For example, the correcting
process is performed on the ultrasonic diagnosis image
generated as a CFM image. As the details will be described
later, first, at the time of performing the extracting process,
a comparing process for comparing the pixel value of a first
pixel arranged in the sound ray direction in the ultrasonic
diagnosis image with the pixel value of a second pixel
adjacent to the first pixel in the scan direction in the
ultrasonic diagnosis image is sequentially executed on pixels
arranged in the scan direction. After that, on the basis of the
result of the comparing process, the first pixels are extracted
as a sound ray vector image. At the time of performing the
correcting process, the pixel values of the sound ray vector
image extracted by the extracting process are corrected on
the basis of sound ray data corresponding to the pixels
adjacent to the sound ray vector image in the scan direction.

[0027] The control unit 324 includes, for example, a
computer and a program for making the computer execute a
predetermined data process and, on the basis of an operation
signal from the operation unit 325, supplies control signals
to the components to control the operations of the compo-
nents.

[0028] The operation unit 325 includes, for example, a
keyboard (not shown) and a track ball (not shown). Opera-
tion information is input by the operator to the operation unit
325. Based on the operation information, the operation unit
325 outputs an operation signal to the control unit 324. The
operation unit 325 may be constructed by an input device
such as a touch panel, a foot switch, or an audio input device.

[0029] The display unit 41 includes, for example, an LCD
device (not shown) having a flat display screen and a DSC
(Digital Scan Converter) (not shown), and displays an
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ultrasonic diagnosis image generated by the image generat-
ing unit 322. In the embodiment, a CFM image subjected to
the correcting process of the image correcting unit 322a is
displayed so as to be superposed on a B-mode image on the
display screen.

[0030]

[0031] Operations of the ultrasonic diagnostic apparatus 1
of the embodiment according to the invention will be
described below.

[0032] FIG. 2 is a flowchart showing operations of the
ultrasonic diagnostic apparatus 1 in the embodiment accord-
ing to the invention. FIGS. 3A to 3D are diagrams for
explaining the operations of the ultrasonic diagnostic appa-
ratus 1 in the embodiment according to the invention.

Operations

[0033] First, as shown in FIG. 2, a scan is performed
(S11).
[0034] The operator makes the surface in which the ultra-

sonic transducers are provided in the ultrasonic probe 31
come into contact with an image capture region in the
subject. By performing a scan of transmitting an ultrasonic
beam from the ultrasonic probe 31 into the subject and
receiving an ultrasonic echo reflected from the subject to
which the ultrasonic beam was sent by the ultrasonic probe
31, an echo signal is obtained as raw data. The echo signal
is output to the transmitting/receiving unit 321. The trans-
mitting/receiving unit 321 processes the echo signal as
sound ray data and outputs the resultant.

[0035] FIG. 3A is a diagram showing a state where the
scan is performed in the embodiment according to the
invention.

[0036] Inthe embodiment, as shown in FIG. 3A, a scan is
performed in the sector scan method. In this case, a scan of
transmitting an ultrasonic beam UB to an image capture
region HR in the subject along the sound ray direction “x”
and receiving an ultrasonic echo reflected from the image
capture region HR is repeatedly performed in the scan
direction “y” so as to correspond to the image capture
region. In other words, the ultrasonic beam UB is transmit-
ted while being sequentially moved in a sector form in the
scan direction “y” so as to be along the sound ray direction
“x” corresponding to the depth direction of the subject in a
position where the ultrasonic probe 31 is in contact with the
image capture region HR in the subject. By receiving the
ultrasonic echo reflected from the image capture region to
which the ultrasonic beam UB was transmitted in predeter-
mined time intervals, echo signals are sampled. The echo
signal is processed as sound ray data by the transmitting/
receiving unit 321 and the sound ray data is output to the
image generating unit 322.

[0037] Next, as shown in FIG. 2, an ulirasonic diagnosis
image is generated (S21).

[0038] In the embodiment, the image generating unit 322
generates an ultrasonic diagnosis image of the image capture
region in the subject on the basis of the sound ray data which
is output from the transmitting/receiving unit 321. For
example, a B-mode image and a CFM image are generated
as ultrasonic diagnosis images.

[0039] Next, as shown in FIG. 2, the process for correcting
the ultrasonic diagnosis image is performed (S31).
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[0040] The image correcting unit 322a corrects the ultra-
sonic diagnosis image generated as described above. Con-
cretely, the extracting process for extracting a sound ray
vector image extending in the sound ray direction in which
the ultrasonic beam is transmitted in the ultrasonic diagnosis
image from the ultrasonic diagnosis image is executed. After
that, the correcting process is performed so as to eliminate
the sound ray vector image extracted by the extracting
process from the ultrasonic diagnosis image. In the embodi-
ment, the correcting process is performed on an ultrasonic
diagnosis image generated as a CFM image by performing
a vector interpolation process.

[0041] FIG. 3B is a diagram showing an ultrasonic diag-
nosis image obtained by superposing a CFM image on a
B-mode image generated in the embodiment according to
the invention. In the image, a sound ray vector image
included in the CFM image is emphasized.

[0042] Since there is a case that ultrasonic beams neigh-
boring in the scan direction “y” interfere each other on
execution of the scan in an ultrasonic diagnosis image U], as
shown in FIG. 3B, a sound ray vector image BI may be
generated as artifact extending in the sound ray direction “x”
in which the ultrasonic beam is transmitted.

[0043] Consequently, first, an extracting process for
extracting the sound ray vector image from the ultrasonic
diagnosis image is performed.

[0044] 1In the embodiment, a comparing process for com-
paring the pixel value of a first pixel arranged in the sound
ray direction in the ultrasonic diagnosis image and the pixel
value of a second pixel adjacent to the first pixel in the scan
direction in the ultrasonic diagnosis image is performed
sequentially on pixels arranged in the scan direction. After
that, on the basis of the result of the comparing process, the
first pixels are extracted as a sound ray vector image.

[0045] FIG. 3C is a diagram for explaining a state in which
the sound ray vector image is extracted in the embodiment
according to the invention.

[0046] In the embodiment, as shown in FIG. 3C, each of
pixels arranged in the sound ray direction “x” and in the scan
direction “y” in the ultrasonic diagnosis image is defined as
ov[x][y]- A pixel position is specified in which the pixel
value ov[x][v] of each of the first pixels in the ultrasonic
diagnosis image satisfies the following mathematic expres-
sions (1) and (2) in relation with the pixel values ov[x][y-1]
and ov[x][y+1] of the second pixels adjacent to the first
pixel. When the ov[x]y]is a positive value and mathemati-
cal expressions (3), (4), and (5) are satisfied, or when the
ov[x][y] is a negative value and mathematical expressions
(6), (7), and (8) are satisfied, the pixel position correspond-
ing to the pixel value ov[x][y] is regarded as a start position
for extracting a sound ray vector image.

[0047] In each of the mathematical expressions, q denotes
a preset threshold, and abs( ) expresses a function for
obtaining an absolute value. “i” is determined by an inter-
ference fringe pattern. The pattern varies depending on the
apparatus, the presence or absence of simultaneous sound
ray reception, the number of simultaneous reception times of
sound rays, and the like. For example, when neighboring
sound ray vectors cause an interference fringe in the sound
ray direction due to acoustic interference, the brightness
value is set according to a pattern such as a pattern (pattern
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A) in which brightness changes like 10, 5, 10, 5, . . . or a
pattern (pattern B) in which brightness changes like 10, 8, 5,
8 10,8,5,810,...).

abs (ov[x][y])=abs{ov[x[y-1]) oy
abs (ov[x][y])=abs{ov[x[y+1]) @
[0048] (in the case where ov[x][y] is a positive value)
ov[x]ly12q &)
ox][y+2i]12q 4)
abs(ov[x[[y+i])<abs(ov]x[[y]+ov[x][v+2i])*0.5 3)
[0049] (in the case where ov[x][y] is a negative value)
oV[xllyl=-¢ (6)
o[x][y+2i]E-q @)
abs(ov[x[[y+i])<abs(ov[x][y+ov[x][v+2i])*0.5 (8
[0050] After that, the number of pixels included from the

start position of extraction of the sound ray vector image
specified as described above to the end of the sound ray
vector image is counted. The counting is continued to the
pixel having the pixel value satisfying the mathematical
expressions (3), (4), (5), (6), (7), and (8), and a pixel group
specified by the process is specified as a sound ray vector
image. For example, as shown in FIG. 3C, in the case where
the pixel of ov[x]y] is in the start position, the process is
executed on pixels arranged in the sound ray direction “x”
from the pixel in the start position, and a sound ray vector
image is extracted from the ultrasonic diagnosis image.

[0051] Next, the correcting process is executed so as to
eliminate the sound ray vector image extracted by the
extracting process from the ultrasonic diagnosis image.

[0052] The pixel values of the sound ray vector image
extracted by the extracting process are corrected on the basis
of sound ray data corresponding to pixels adjacent to the
sound ray vector image in the scan direction. For example,
the correcting process is executed by a weighted average
process.

[0053] In the embodiment, in the case where the number
of pixels counted by the sound ray vector image extracted by
the extracting process exceeds a predetermined threshold,
the correcting process is performed. For example, in the case
where the corrected pixel is defined as nv[x][y], with respect
to an integer value “j” which is less than i and equal to or
larger than 1, the correcting process is performed so as to
satisfy the following mathematical expression (9). Xj and
Xj' denote weighting functions proportional to distances
from ov[x][y+j] to ov[x][yJov[x] y+2i] to be corrected. For
example, as described above, in the case where the bright-
ness value sequentially changes like 10, 5, 10, 5, .. . (pattern
A) when an interference fringe occurs in the neighboring
sound ray vectors in the sound ray direction due to the
acoustic interference, each of xj and xj' is set to 0.5 (xj=0.5
and xj'=0.5). On the other hand, in the case where the
brightness value sequentially changes like 10, 8, 5, 8, 10, §,
5, 8,10, . .. (pattern B) when an interference fringe occurs
in neighboring sound ray vectors in the sound ray direction
by the acoustic interference, the correcting process is
executed so as to satisfy the following mathematical expres-
sions (10), (11), and (12). That is, by varying the weighting
functions for the pixel values of pixels neighboring the
sound ray vector image in the scan direction in accordance
with the distances from the sound ray vector image, the
correcting process is performed.
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Iy S +ov[x ]I+ 255" ©
w[x[y+1]=ox][¥]%0.75+0v|x] y+2i]*0.25 (10)
w[x[y+2]=ox][¥]%0.5+ov[x |[y+2i]%0.5 11
w[x[y+3]=ox][y]*0.25+0V| x| y+2i]*0.75 (12)
[0054] As shown in FIG. 2, an ultrasonic diagnosis image

is displayed (S41).

[0055] In the embodiment, the corrected ultrasonic diag-
nosis image is displayed on the display unit 41.

[0056] FIG. 3D is a diagram showing an ultrasonic diag-
nosis image displayed on the display unit 41 in the embodi-
ment according to the invention.

[0057] Inthe embodiment, as shown in FIG. 3D, the CFM
image corrected by the image correcting unit 322a is dis-
played so as to be superimpose on a B-mode image on the
display screen.

[0058] As described above, in the embodiment, the
extracting process is performed, for extracting a sound ray
vector image extending in the sound ray direction “x” in
which an ultrasonic beam is transmitted in the ultrasonic
diagnosis image from the ultrasonic diagnosis image. After
that, the correcting process is performed so as to eliminate
the sound ray vector image extracted by the extracting
process from the ultrasonic diagnosis image. Consequently,
in the embodiment, the picture quality can be improved, so
that the diagnosis efficiency at the time of performing an
image diagnosis can be improved. It is particularly effective
in the case where the ultrasonic diagnosis image is a color
image such as a CFM image.

[0059] The invention is not limited to the foregoing
embodiment but various modifications can be employed.

[0060] For example, although the case of correcting a
CFM image as an ultrasonic diagnosis image has been
described in the foregoing embodiment, the invention is not
limited to the case. The invention can be also excellently
applied to, for example, a B-mode image.

[0061] Many widely different embodiments of the inven-
tion may be configured without departing from the spirit and
the scope of the present invention. It should be understood
that the present invention is not limited to the specific
embodiments described in the specification, except as
defined in the appended claims.

1. An ultrasonic diagnostic apparatus for repeatedly per-
forming a scan of transmitting ultrasonic beams to an image
capture region in a subject and receiving an ultrasonic echo
reflected from the image capture region, in a scan direction
so as to correspond to the image capture region and, after
that, on the basis of sound ray data obtained by performing
the scans, generating an ultrasonic diagnosis image of the
image capture region, comprising:

an image correcting unit for performing a correcting
process on the ultrasonic diagnosis image,

wherein the image correcting unit executes an extracting
process for extracting from the ultrasonic diagnosis
image a sound ray vector image extending in a sound
ray direction in which the ultrasonic beam is transmit-
ted in the ultrasonic diagnosis image, and thereafter,
performs the correcting process so as to eliminate the
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sound ray vector image extracted by the extracting
process from the ultrasonic diagnosis image.
2. The ultrasonic diagnosis apparatus according to claim
1, wherein at the time of executing the extracting process,
the image correcting unit sequentially performs a comparing
process of comparing a pixel value of a first pixel in the
sound ray direction in the ultrasonic diagnosis image and a
pixel value of a second pixel adjacent to the first pixel in the
scan direction in the ultrasonic diagnosis image, so as to
correspond to pixels arranged in the scan direction and, after
that, extracts the first pixels as the sound ray vector image
on the basis of the result of the comparing process.
3. The ultrasonic diagnostic apparatus according to claim
2, wherein at the time of performing the correcting process,
the image correcting unit corrects the pixel values of the
sound ray vector image extracted by the extracting process
on the basis of the sound ray data corresponding to the pixels
adjacent to the sound ray vector image in the scan direction.
4. The ultrasonic diagnostic apparatus according to claim
3, wherein the image correcting unit specified a pixel

(A1}

position in which the pixel value in ov[x][y], where “x” is
the sound ray direction and “y” is the scan direction in the
ultrasound diagnosis image, of each of the first pixels in the
ultrasound diagnosis image satisfies the following math-
ematic expressions (1) and (2) in relation with the pixel
values ov[x]y-1] and ov[x]y+1] of the second pixels

adjacent to the first pixel.

abs(ov[x][yD>abs(ov[x][y-1]) oy
abs(ov[x[[y])>abs(ov[x][y+1]) 2)

where, abs( ) expresses a function for obtaining an abso-
lute value.

5. The ultrasonic diagnostic apparatus according to claim
4, wherein, when the ov[x][y] is a positive value and the
following mathematic expressions (3), (4) and (5) are sat-
isfied, the image correcting unit regards the pixel position
corresponding to the pixel value ov[x][v] as a start position
for extracting a sound ray vector image.

ox]ly]zq. (€)
ox][y+2{]12q (©)
abs(ov[x[[y+i])<abs(ov[x][y+ov[x][v+2i])*0.5 3

6. The ultrasonic diagnostic apparatus according to claim
4, wherein, when the ov[x][y] is a negative value and the
following mathematic expressions (6), (7) and (8) are sat-
isfied, the image correcting unit regards the pixel position
corresponding to the pixel value ov[x][y] as a start position
for extracting a sound ray vector image.

ov[x]ly]=-¢ (6)
ox][y+2(]E-q @)
abs(ov[x[[y+i])<abs(ov[x][y[+ov[x[v+2i])*0.5 (8)

7. The ultrasonic diagnostic apparatus according to claim
5, wherein the image correcting unit executes the extracting
process on pixels arranged in the sound ray vector “x” from
the pixel in the start position and extracts a sound ray vector
image from the ultrasonic diagnostic image.

8. The ultrasonic diagnostic apparatus according to claim
6, wherein the image correcting unit executes the extracting
process on pixels arranged in the sound ray vector “x” from
the pixel in the start position and extracts a sound ray vector
image from the ultrasonic diagnostic image.

9. The ultrasonic diagnostic apparatus according to claim
1, wherein the ultrasonic diagnosis image is a CFM image.
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10. The ultrasonic diagnostic apparatus according to
claim 2, wherein the ultrasonic diagnosis image is a CFM
image.

11. An ultrasonic diagnostic image generating method for
repeatedly performing a scan of transmitting ultrasonic
beams to an image capture region in a subject and receiving
an ultrasonic echo reflected from the image capture region,
in a scan direction so as to correspond to the image capture
region and, after that, on the basis of sound ray data obtained
by performing the scans, generating an ultrasonic diagnosis
image of the image capture region, comprising:

an image correcting step of performing a correcting
process on the ultrasonic diagnosis image,

wherein in the image correcting step, an extracting pro-
cess for extracting from the ultrasonic diagnosis image
a sound ray vector image extending in a sound ray
direction in which the ultrasonic beam is transmitted in
the ultrasonic diagnosis image from the ultrasonic
diagnosis image is executed and, after that, the correct-
ing process is performed so as to eliminate the sound
ray vector image extracted by the extracting process
from the ultrasonic diagnosis image.

12. The ultrasonic diagnosis image generating method
according to claim 11, wherein at the time of executing the
extracting process in the image correcting step, by repeating
a comparing process of comparing a pixel value of a first
pixel in the sound ray direction in the ultrasonic diagnosis
image with a pixel value of a second pixel adjacent to the
first pixel in the scan direction in the ultrasonic diagnosis
image, the first pixels are extracted as the sound ray vector
image.

13. The ultrasonic diagnostic image generating method
according to claim 12, wherein at the time of performing the
correcting process in the image correcting step, the pixel
values of the sound ray vector image extracted by the
extracting process are corrected on the basis of the sound ray
data corresponding to the pixels adjacent to the sound ray
vector image in the ultrasonic diagnosis image.

14. The ultrasonic diagnostic image generating method
according to claim 13, wherein at the time of performing the
correcting process in the image correcting step, a pixel
position is specified in which the pixel value in ov[x]y],
where “x” is the sound ray direction and “y” is the scan
direction in the ultrasound diagnosis image, of each of the
first pixels in the ultrasound diagnosis image satisfies the
following mathematic expressions (1) and (2) in relation
with the pixel values ov[x][y-1] and ov[x]y+1] of the
second pixels adjacent to the first pixel.

abs(ov[x][yD>abs(ov[x][y-1]) oy
abs(ov[x[ly])>abs(ov[x][y+1]) 2

where, abs( ) expresses a function for obtaining an abso-
lute value.

15. The ultrasonic diagnostic image generating method
according to claim 14, wherein at the time of performing the
correcting process in the image correcting step, when the
ov[x][¥] is a positive value and the following mathematic
expressions (3), (4) and (5) are satisfied, the pixel position
corresponding to the pixel value ov[x]y] is regarded as a
start position for extracting a sound ray vector image.

ovx]lyIzq. ®)
ov[x][y+2i]>q 4)
abs(ov[x[ly+i])<abs(ov[x][y[+ov[x[[y+2i])*0.5 (3)
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16. The ultrasonic diagnostic image generating method
according to claim 14, wherein at the time of performing the
correcting process in the image correcting step, when the
ov[x][v] is a negative value and the following mathematic
expressions (6), (7) and (8) are satisfied, the pixel position
corresponding to the pixel value ov[x]y] is regarded as a
start position for extracting a sound ray vector image.

oVx[[y]Z-9 6
ox][y+2i]E-q M
abs(ov[x[[y+i])<abs(ov]x[[y]+ov[x][v+2i])*0.5 (8)

17. The ultrasonic diagnostic image generating method
according to claim 15, wherein at the time of performing the
correcting process in the image correcting step, the extract-
ing process is executed on pixels arranged in the sound ray
vector “x” from the pixel in the start position and a sound ray
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vector image is extracted from the ultrasonic diagnostic
image.

18. The ultrasonic diagnostic image generating method
according to claim 16, wherein at the time of performing the
correcting process in the image correcting step, the extract-
ing process is executed on pixels arranged in the sound ray
vector “x” from the pixel in the start position and a sound ray
vector image is extracted from the ultrasonic diagnostic
image.

19. The ultrasonic diagnosis image generating method
according to claim 11, wherein the ultrasonic diagnosis
image is a CFM image.

20. The ultrasonic diagnosis image generating method
according to claim 12, wherein the ultrasonic diagnosis
image is a CFM image.
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