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(7) ABSTRACT

Anultrasound diagnosis apparatus that can perform predeter-
mined input operations without using an operation table or a
remote controller. To realize improved ergonomics in an
ultrasound diagnosis apparatus, predetermined input opera-
tions, such as storing moving images or change of scanning
mode, can be performed during examinations analyzing
physical operations of an ultrasound probe from generated
images. An image data analyzing unit acquires movement
data of an ultrasound probe by analyzing image data gener-
ated by processing the received signals from the ultrasound
probe. An operation converting unit converts the acquired
movement data to a predetermined input operation data. A
system control unit controls each of units in the ultrasound
diagnosis apparatus based on the input operation data from
the operation converting unit.
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ULTRASOUND DIAGNOSIS APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims priority under 35 U.S.C
§119(a) from, and the benefit of, Japanese Patent Application
No. 2008-267405, filed on Oct. 16, 2008, the contents of
which are expressly incorporated herein by reference in their
entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention relates to an ultrasound diag-
nosis apparatus, and more particularly, an ultrasound diagno-
sis apparatus that can perform predetermined input opera-
tions, such as storing a moving image and changing a
scanning mode without using an operation table, by analyzing
and acquiring characteristics of physical operations of an
ultrasound probe from generated images.

[0004] 2. Background of the Invention

[0005] An ultrasound diagnosis apparatus transmits and
receives ultrasound through a plurality of ultrasound trans-
ducers installed in an ultrasound probe to and from a target in
an object. By simply touching an ultrasound probe to a
patient’s body surface, image data of the target is generated.
The generated image data can be displayed on a monitor in
real time. An ultrasound diagnosis apparatus is widely used as
an apparatus for diagnosing various target organs in a
patient’s body, such as cardiology, vascular, urology or gyne-
cology.

[0006] In an ultrasound diagnosis apparatus, to perform
input operations for an examination, an operator operates
input devices provided on an operation unit, such as various
switches, touch panels, a mouse or a track ball, or a panel of
a terminal device coupled to networks. Usually, while an
operator of an ultrasound diagnosis apparatus holds an ultra-
sound probe with one hand to touch a tip portion of the
ultrasound probe onto an object, the other hand of the opera-
tor performs input operations for an examination by operating
an operation table.

[0007] However, to examine, for instance, peripheral blood
vessels in a lower leg of an object through an ultrasound
probe, an operator needs to step away from an operation table
to adjust a position of an ultrasound probe around the lower
leg or to adjust a body position of the object. Consequently, it
is difficult for an operator to perform input operations on an
operation table while adjusting a position of an ultrasound
probe around a lower leg position of an object.

[0008] To address this problem, Japanese Patent Applica-
tion Publication 2005-185420 has proposed an ultrasound
diagnosis apparatus having a foot switch for performing an
input operation and an ultrasound diagnosis apparatus that
can perform input operation by voice recognitions.

[0009] However, it is difficult to perform fine operations by
such a foot switch. Further, it is very physically and mentally
fatiguing and uncomfortable for an operator to perform com-
plicated input operations by a foot switch so as to avoid any
error under a situation that both hands of the operator are
occupied for other operations. Thus, such input operations by
a foot switch are not desirable in view of ergonomics.
[0010] Tt is also very difficult to perform a plurality of
complicated input operations by using voice recognition. To
control such complicated input operations by voice recogni-
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tion, an operator will need to issue various complicated com-
mands. Further, there is the possibility of misunderstanding
the voice input operation.

SUMMARY OF THE INVENTION

[0011] The present invention addresses the above-men-
tioned and other problems and drawbacks, and provides a
novel ultrasound diagnosis apparatus with improved ergo-
nomics that can perform predetermined input operations by
an operator of an ultrasound probe during examination
through the ultrasound probe without using an operation table
or a remote controller.

[0012] Thus, an ultrasound diagnosis apparatus according
to the present invention analyzes physical operation effects of
an ultrasound probe from generated images. By acquiring
characteristics among the analyzed operation effects, the
ultrasound diagnosis apparatus automatically performs pre-
determined input operations, such as storing a moving image,
or changing a scan mode.

[0013] The ultrasound diagnosis apparatus according to
one embodiment of the present invention includes:

[0014] (1) an ultrasound probe including a plurality of
transducers to emit and receive ultrasounds;

[0015] (2) an operation unit to input data for performing
examination of an object;

[0016] (3) a transmission/reception unit to supply driving
signals to a prescribed number of transducers in the plurality
of transducers for scanning ultrasounds on the object and to
convert ultrasound reflected from the object into receiving
signals;

[0017] (4) an image data generating unit to generate B
mode image data by processing the receiving signals supplied
from the transmission/reception unit;

[0018] (5) an image data analyzing unit to analyze a whole
area of the B mode image data generated by the image data
generating unit or a plurality of analyzing regions provided at
each adjacent view corner of the B mode image data to
acquire movement data of the ultrasound probe; and

[0019] (6) an operation conversion unit configured to con-
vert the movement data of the ultrasound probe to a predeter-
mined operation data for the operation unit.

[0020] Itisto beunderstood that both the forgoing descrip-
tion and the following more detailed description are exem-
plary, and are not restrictive of claim scope.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] The accompanying drawings, which are incorpo-
rated in and constitute part of this specification, illustrate
various embodiments and/or features of embodiments of the
present invention, and together with the description, serve to
explain embodiments of the present invention. Where pos-
sible, the same reference numbers are used throughout the
drawings to describe the same or like parts. In the drawings:
[0022] FIG. 1is a block diagram illustrating an ultrasound
diagnosis apparatus in accordance with preferred embodi-
ments of the present invention.

[0023] FIG. 2illustrates upward movement data of an ultra-
sound probe for moving from a contacting position on an
object to an air position, or vice versa downward movement
data of the ultrasound probe, in an embodiment consistent
with the present invention.

[0024] FIGS. 3A-3C illustrate examples of a plurality of
rectangular analyzing regions provided near a plurality of
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corners of an outline for a generated B mode image data to
acquire movement data of an ultrasound probe in an embodi-
ment consistent with the present invention.

[0025] FIG. 4 illustrates movement data of an ultrasound
probe with moving a scan surface of an ultrasound probe
parallel to a body surface of an object in an embodiment
consistent with the present invention.

[0026] FIG. Sillustrates pressurization movement data and
depressurization movement data of an ultrasound probe with
moving a scan surface of an ultrasound probe parallel to a
body surface of an object in an embodiment consistent with
the present invention.

[0027] FIG. 6 illustrates an embodiment for performing a
menu changing operation by detecting movement data of an
ultrasound probe in an ultrasound diagnosis apparatus con-
sistent with the present invention.

[0028] FIG.71sa flowchart for illustrating operations of an
ultrasound diagnosis apparatus consistent with the present
invention.

[0029] FIG. 8 illustrates an embodiment of B mode image
data and a stop time period that are displayed on a display unit
in the ultrasound diagnosis apparatus in accordance with
analysis of movement of an ultrasound probe.

[0030] FIG. 9 illustrates an embodiment of B mode image
data and an operation menu that are displayed on a display
unit in the ultrasound diagnosis apparatus in accordance with
analysis of movement of an ultrasound probe.

[0031] FIG. 10illustrates an embodiment of B mode image
data plus color Doppler image data and an operation menu
thatare displayed ona display unit in the ultrasound diagnosis
apparatus in accordance with analysis of movement of an
ultrasound probe.

DESCRIPTION OF PREFERRED
EMBODIMENTS

[0032] The present invention provides an ultrasound diag-
nosis apparatus that can perform predetermined input opera-
tions, such as storing moving images and changing a scanning
mode by analyzing physical operations of an ultrasound
probe and acquiring characteristics of the movement from a
generated image. According to an ultrasound diagnosis appa-
ratus consistent with the present invention, while both hands
of an operator for an ultrasound probe are occupied, it
becomes possible for an operator to perform predetermined
input operations by moving the ultrasound probe without
using an operation table or a remote controller. Thus, the
present invention provides an ultrasound diagnosis apparatus
with improved ergonomics.

[0033] FIG. 11is a block diagram illustrating an ultrasound
diagnosis apparatus in accordance with preferred embodi-
ments of the present invention. The ultrasound diagnosis
apparatus 100 includes an ultrasound probe 1, a transmission/
reception unit 2, a data generating unit 3 and an image data
processing unit 4. The ultrasound probe 1 transmits and
receives ultrasounds to and from an object P of a target for
examination. The transmission/reception unit 2 scans ultra-
sounds on the object P by driving the ultrasound probe 1. The
data generating unit 3 generates B mode data or color Doppler
data by processing the received signals from the transmission/
reception unit 2. The image data processing unit 4 generates
image data, such as B mode image data or color Doppler
image (CDI) data, by processing B mode data or color Dop-
pler data generated in the generating unit 3.
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[0034] The ultrasound diagnosis apparatus 100 further
includes an image data analyzing unit 5, an image data
memory unit 6, a display unit 7, an operation unit 8, an
operation converting unit 9 and a system control unit 10. The
image data analyzing unit 6 analyzes image data generated in
the image data processing unit 4 to acquire movement data of
the ultrasound probe 1. The image data memory unit 6 stores
image data generated in the image data processing unit 4. The
display unit 7 displays image data generated in the image data
processing unit 4. The operation unit 8 inputs operation data
for performing examination of an object P. The operation
converting unit 9 converts the movement data of the ultra-
soundprobe 1acquired in the image dataanalyzing unit 5 into
operation data to be input to the system control unit 10 with
data from the operation unit 8. The system control unit 10
totally controls each of the units in the ultrasound diagnosis
apparatus 100 based on the operation data supplied from the
operation unit 8 and the operation converting unit 9.

[0035] Ultrasound transmission/reception are performed
by contacting a tip surface of the ultrasound probe 1 onto a
body surface of an object P. In the tip portion of the ultrasound
probe, a plurality (N) of transducers is, for example, linearly
arranged. Each of the plurality of transducers is coupled to the
transmission/reception unit 2 through each of a plurality of
cables. By driving selected transducers through driving sig-
nals supplied from the transmission/reception unit 2, trans-
mitting ultrasound pulses are transmitted onto the object P.
The selected transducers receive echo ultrasounds from the
object P and convert received ultrasound signals to supply the
received signals to the transmission/reception unit 2 through
the cables.

[0036] The transmission/reception unit 2 includes a trans-
mission unit 21 and a reception unit 22. The transmission unit
21 generates driving signals for driving the selected transduc-
ers in the ultrasound probe 1 to transmit ultrasounds. The
reception unit 22 performs a delaying and summing of the
receiving signals acquired through the selected receiving
transducers in the ultrasound probe 1.

[0037] The transmission unit 21 includes a rate pulse gen-
erating unit, a transmission delay circuit, and a plurality of
channels driving circuit (all not shown). The rate pulse gen-
erating unit generates rate pulses for determining a repetition
cycle (Tr) of the transmission ultrasounds by dividing a ref-
erence signal supplied from the system control unit 10. The
transmission delay circuit includes a plurality of channels of
independent delay circuits and gives focusing delay times for
focusing the transmission ultrasound at a prescribed depth
distance, and deflecting delay times for emitting transmission
ultrasounds to the generated rate pulse. The plurality of chan-
nels driving circuit generates driving pulses for driving the
plurality of transmitting transducers based on the delayed rate
pulse.

[0038] The reception unit 22 includes a plurality of pre-
amplifiers, and a plurality of receiving delay and summation
units (all not shown). The pre-amplifiers amplify the received
signals of a selected plurality of channels supplied from the
receiving transducers in the ultrasound probe 1 to maintain a
sufficient S/N ratio. Each of the receiving delay and summa-
tion units includes a reception delay circuit and a summation
circuit for summing the received signals of the selected plu-
rality of channels by providing deflection delay times for
setting a strong receiving directivity to each of the plurality of
parallel simultaneous reception beam directions located in
the transmission beam acoustic field and by providing the
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focusing delay times for focusing the reception ultrasounds
from a prescribed depth. The summed received signal is sup-
plied to the data generating unit 3.

[0039] The data generating unit 3 includes a B mode data
generating unit 31, a Doppler signal detection unit 32, a color
Doppler data generating unit 33 and a Doppler data generat-
ing unit 34. The B mode data generating unit 31 generates B
mode data, color Doppler data and Doppler spectrum data
from the receiving signals output from the reception unit 22 in
the transmission/reception unit 2.

[0040] The B mode data generating unit 31 in the data
generating unit 3 includes a logarithmic converter, an enve-
lope detector and an A/D converter (all not shown). The
logarithmic converter 412 generates B mode data for the
respective parallel simultaneous reception beam directions
by emphasizing relative small amplitude signals of the enve-
lope detected receiving signals output from the reception unit
22. The generated B mode data is output to the image data
processing unit 4.

[0041] The Doppler signal detection unit 32 includes a /2
phase converter, a plurality of mixers, and a plurality of low
pass filters (LPFs) (all not shown). The Doppler signal detec-
tionunit32 detects Doppler signals by performing orthogonal
phase detection of the received signals output from the recep-
tion unit 22.

[0042] The color Doppler data generating unit 33 in the
color data generating unit 3 generates color Doppler data
based on the Doppler signals detected in the Doppler signal
detection unit 32. The color Doppler data generating unit 33
includes an A/D converter, a filter of a high band pass digital
filter and an auto-correlation computing unit (all not shown).
The A/D converter converts Doppler signals output from the
Doppler signal detection unit 32. The filter circuit reads the
complex signals stored in the Doppler signal memory unit and
eliminates Doppler components (clatter components) in the
complex signals due to influences of the movement of organs,
such as movement due to breathing or heart beats. The auto-
correlation computing unit computes an auto-correlation
value to the Doppler component in the extracted blood data
and further generates color Doppler data for each of the
parallel simultaneous reception beam directions by comput-
ing a mean flow value of the blood flow, a variance value and
a power value based on the auto-correlation value. The com-
puted blood flow data is supplied to the image data processing
unit 4 as color Doppler data.

[0043] The Doppler data generating unit 34 in the data
generating unit 3 generates Doppler spectrum data based on
the Doppler signals detected by the Doppler signal detection
unit 32. The Doppler data generating unit 34 includes a
sample hold circuit, a high band pass filter (HPF), an A/D
converter and a fast Fourier transformer (FFT). The Doppler
data generating unit 34 generates Doppler spectrum data by
converting Doppler signals output from the Doppler signal
detection unit 32 by the sampling pulses supplied from the
system control unit 10 after eliminating noise components.
The generated Doppler spectrum data is supplied to the image
data processing unit 4.

[0044] The image data processing unit 4 includes a data
memory unit 41 and an image data generating unit 42. The
data memory unit 41 stores B mode data output from the B
mode data generating unit 31 in the data generating unit 3,
color Doppler (CD) data output from the color Doppler data
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generating unit 33 and Doppler spectrum data (Pulse Wave
Doppler data (PWD) output from the Doppler data generating
unit 34.

[0045] The image data generating unit 42 in the image data
processing unit 4 reads B mode data, color Doppler (CD) data
and Doppler spectrum data (PWD) respectively stored in the
data memory unit 41 and generates each of B mode image
data, color Doppler image (CDI) data and Doppler spectrum
data (PWD) image data, respectively.

[0046] The image data generating unit 42 reads B mode
data stored in the data memory unit 41. By performing coor-
dinate conversion to the read B mode data, the image data
generating unit 42 generates B mode image data constructed
by pixels each having a brightness in accordance with a
strength of an echo ultrasound along at each of depth direc-
tions 81-6K in an object P. The generated B mode image data
is supplied to the image data analyzing unit 5 and the display
unit 7.

[0047] Next, the image data generating unit 42 reads out
color Doppler data stored in the data memory unit 41 and
generates color Doppler image (CDI) data for color indicat-
ing blood flow direction or flow speed in an object P by
performing coordinate conversion of the read out color Dop-
pler data. The generated CDI data is overlapped on a region of
interest (ROI) of the previously generated B mode image
data. The overlapped (B+CDI) image data is output to the
display unit 7.

[0048] Further, the image data generating unit 42 reads out
Doppler spectrum data stored in the data memory unit 41 and
generates PWD image data for representing temporal
changes of blood flow speed based on the read out Doppler
spectrum (PWD) data. The generated PWD image data is
overlapped on the previously generated B mode image data.
The overlapped (B+PWD) image data is displayed on the
display unit 7. Still further, the generated PWD image data is
overlapped on the (B+CDI) image data. The overlapped
(B+CDI+PWD) image data is output to the display unit 7.
[0049] Theimage data analyzing unit5 analyzes two neigh-
boring B mode image data generated from the image data
generating unit 42 to detect movement data of the ultrasound
probe1 at atime when the image data is generated. The image
data analyzing unit 5includes a stopping detectionunit 51 and
a moving detection unit 52. The stopping detection unit 51
acquires a stop data for indicating a status that the ultrasound
probe 1 is stopped with contacting to an object P as a one of
the movement data based on each brightness value of pixels in
a whole area of the two neighboring B mode image data
generated in time series from the image data generating unit
42, or each brightness value of pixels in a whole area of the
neighboring B mode image data that are thinned out at a
prescribed thin out ratio.

[0050] Thus, the stopping detection unit 51 acquires a pixel
number greater than the prescribed threshold by performing,
for example, a binary coding process at a prescribed threshold
and a shape matching process for each of neighboring two B
mode image data generated in time series. When the shapes
are substantially coincided and the acquired pixel number is
greater than a certain ratio, the stopping detection unit 51
judges that the ultrasound probe 1 is stopped, and outputs a
stop data to the operation converting unit 9.

[0051] The moving detection unit 52 analyzes changes of
brightness values of two neighboring B mode image data
generated in time series from the image data generating unit
42 in the image data processing unit 4, or changes of bright-
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ness values of two neighboring B mode image data thinned
out at an interval of a prescribed thin out ratio to acquire
movement data of the ultrasound probe 1. The acquired
movement data is output to the operation converting unit 9.
[0052] When the movement data of the ultrasound probe
includes pixels in a whole area of one image data of the two
neighboring B mode data generated in time series less than
the imaging threshold amount and the other image data
includes pixels greater than the imaging threshold amount,
the moving detection unit 52 judges that when the one image
data is generated, a tip portion of the ultrasound probe 1 is
located in air such that it is impossible to perform transmis-
sion/reception of the ultrasounds, as shown by the solid line in
FIG. 2. When the moving detection unit 52 outputs the judg-
ing signal that the tip portion of the ultrasound probe 1 is
located in the air, the operation converting unit 9 acquires a
moving direction from a position of the ultrasound probe 1
above an object P to a contacting position onto the object P
(FIG. 2, the arrow L1 direction).

[0053] On the other hand, when other image data including
pixels greater than the imaging threshold amount is gener-
ated, the moving detection unit 52 judges that the tip portion
of the ultrasound probe 1 is in contact with the object P, as
illustrated by the dashed line in FIG. 2. When the moving
detection unit 52 outputs a judging signal that the tip portion
of the ultrasound probe 1 is in contact with the object P, the
operation converting unit 9 acquires a moving direction of the
ultrasound probe 1 from the contacting position to the object
P to a position above the object P (FIG. 2, the arrow L2
direction).

[0054] The operation converting unit 9 acquires movement
data of a moving direction and a moving distance of the
ultrasound probe by analyzing operations of the ultrasound
probe 1 at a plurality of rectangular analyzing regions pro-
vided under a prescribed algorithm around or near each cor-
ner ofan outline ofthe B mode image data. FIG. 3A illustrates
a B mode image data (B-IMDa) of a fan shaped outline of
viewing scope. Near each corner of the fan shaped outline of
B mode image data (B-IMDa), three rectangular analyzing
regions ARal, ARa2 and ARa3 are provided under a pre-
scribed algorithm, FIG. 3B illustrates B mode image data
(B-IMDb) of a parallelogram outline. FIG. 3C illustrates B
mode image data (B-IMDc) of a trapezoidal outline. In each
of the corners of the respective outlines B-IMDb and
B-IMDsg, four rectangular analyzing regions (ARb1, ARb2,
ARb3, ARb4) and four rectangular analyzing regions (ARcl,
ARc2, ARc3, ARc4) are respectively provided under a pre-
scribed algorithm.

[0055] The operation converting unit 9 acquires movement
data of the ultrasound probe 1 moving at a contacting state to
the object P based on changes of brightness values in accor-
dance with moving operations of the ultrasound probe at the
plurality of rectangular analyzing regions AR provided near
each corner of the outline of the B mode image data B-IMD
by applying, for example, a gradient method or a block
matching method.

[0056] When all of the moving directions acquired from the
three rectangular analyzing regions ARal, ARa2 and ARa3
provided at each corner of the fan shaped B mode image data
B-IMDa are in the same direction, the operation converting
unit 9 acquires moving direction data of the ultrasound probe
1. Similarly, when all of the moving directions acquired from
the four rectangular analyzing regions ARb1, ARb2, ARD3
and ARb4 provided at each corner of the B mode image data
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B-IMDb and all of the moving directions acquired from the
four rectangular analyzing regions ARcl, ARc2, ARc3 and
ARc4 provided at each corner of the B mode image data
B-IMDc are respectively in the same direction, the operation
converting unit 9 acquires moving direction data of the ultra-
sound probe 1.

[0057] FIG. 4 illustrates parallel movements of an ultra-
sound probe 1 along a scan surface formed by ultrasound
scans by the transmission/reception unit 2 in a left (an arrow
L3) direction or a right (an arrow L4) direction on a body
surface of an object P. When all moving directions of the
ultrasound probe acquired from the plurality of rectangular
analyzing regions provided near the plurality corners of an
outline of B mode image data are in the same L3 or [4
direction, the operation converting unit 9 acquires a moving
distance to the left or the right moving direction.

[0058] FIG. 5illustrates movements of a scan surface ofthe
ultrasound probe in contact with a body surface of an object P
in an arrow L5 direction for pressurizing or pressing against
the body surface or an arrow L6 direction for depressurizing
or lessening pressing against the body surface. When all
moving directions of the ultrasound probe acquired from the
plurality of rectangular analyzing regions provided near the
plurality corners of an outline of B mode image data are in the
same L5 or L6 direction, the operation converting unit 9
acquires a moving distance toward the air (upward) direction
or a body contacting (downward) direction of the moving
direction.

[0059] If a moving portion of an imaging target for the
ultrasound diagnosis, such as a heart, is included into the
plurality of rectangular analyzing regions, it becomes diffi-
cult to correctly acquire the moving direction data of the
ultrasound probe from the plurality of rectangular analyzing
regions. Consequently, it is desired to set the plurality of
analyzing regions AR near each corner of an outline of the B
mode image data. Usually, an ultrasound probe is operated so
as that an imaging target portion for the ultrasound diagnosis
is located at or around the center of the B mode image data.

[0060] Referring to FIG. 1, the image data memory unit 6
includes a memory device, such as a magnetic disk. The
image data memory unit 6 stores image data generated from
the image data generating unit 42 in the image data processing
unit 4 based on operation data output from the operation unit
8 or the operation converting unit 9 through the system con-
trol unit 10.

[0061] The display unit 7 includes a monitor such as a
liquid crystal panel (LCP) or a cathode ray tube (CRT) to
display image data output from the image data generating unit
42 in the image data processing unit 4. Thus, image data such
as B mode image data (B-IMD), (B+CDI) image data,
(B+PWD) image data or (B+CDI+PWD) image data is dis-
played on the monitor. The display unit 7 further displays an
operation menu having operation keys to input operation data
from the operation unit 8 or the operation converting unit 9.

[0062] The operation unit 8 includes input devices such as
a plurality of switches, ten-keys, a touch panel, a pointing
device (a mouse or a trackball, etc.). By using these input
devices, operation data, such as an object data, imaging con-
dition setting data, image data storing data, etc. are input. The
object data includes an identification (ID) and name of an
object. The imaging condition setting data includes operation
data for setting a gain, a frequency of the transmission/recep-
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tion, a focusing position, a pulse repeating frequency, a view-
ing depth, a frame rate and a generation mode of the image
data.

[0063] Theoperationunit 8 further supplies operation data,
such as operation data for storing image data generated from
the image data generating unit 42 in the image data processing
unit 4, operation data for displaying operation menu on the
display unit 7, operation data for moving a cursor onto each of
operation keys in an operation menu displayed on the display
unit 7, and operation data for setting an imaging condition by
pressing the operation key at the cursor position in the opera-
tion menu displayed in the display unit 7 to the system control
unit 10.

[0064] The operation converting unit 9 converts stop data
output from the stopping detection unit 51 in the image data
analyzing unit 5, the moving direction output from the mov-
ing detection unit 52, and each movement data of the moving
direction and the moving distance output from the moving
detection unit 52 in accordance with the operation of the
ultrasound probe 1 to the prescribed operation data that is the
same operation data input through the operation unit 8. The
converted operation data is supplied to the system control unit
10.

[0065] Data in accordance with the operation of the ultra-
sound probe is converted into operation data in the operation
converting unit 9. For instance, in accordance with an opera-
tion for stopping the ultrasound probe while contacting an
object P, the stopping detection unit 51 outputs a stop data.
The output stop data is converted into an operation time data
for displaying the stop time of the ultrasound probe 1 in the
operation converting unit 9. The converted operation time
data is output to the system control unit 10. In the system
control unit 10, the stop time period of the ultrasound probe is
calculated based on the operation time data output from the
operation converting unit 9.

[0066] When the ultrasound probe 1 is stopped while con-
tacting the object P in a prescribed time period, for instance,
five (5) seconds, the moving detection unit 52 outputs stop-
ping time data in response to the storing stop operation. When
the stopping time data is output and the prescribed time
period, i.e., the five (5) seconds, has passed, the operation
converting unit 9 converts the image data generated in the
image data generating unit 42 to the operation data for storing
the image data into the image data memory unit 6.

[0067] FIG. 2 illustrates an embodiment of a first operation
that converts the operation of the ultrasound probe 1 into a
display or a non-display of the operation menu based on
detecting certain exemplary movements of the ultrasound
probe. In this embodiment of the first moving operation of the
ultrasound probe, the ultrasound probe is operated so as to
repeatedly reciprocate in both directions for contacting and
pressing against the body surface of the object P (L1 direc-
tion) and for non-contacting in the air above (L2 direction) the
body surface during a prescribed time period, for instance two
(2) seconds. In accordance with the first moving operation of
the ultrasound probe, the moving detection unit 52 outputs
moving direction data. The output moving direction data is
converted into the first operation data in the operation con-
verting unit 9. The first operation data drives the operation
unit 7 so as to display an operation menu on the display unit
7 or to prohibit displaying the operation menu.

[0068] FIG. 6 illustrates an embodiment of a second opera-
tion for converting the operation of the ultrasound probe 1
into an operation for moving the cursor in the operation menu
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based on detecting certain exemplary movements of the ultra-
sound probe. In this second moving operation, the ultrasound
probe 1 is wiggled in, for example, a left (L.3) direction and a
right (L4) direction on the body surface of an object P. Thus,
after repeating a plurality of wiggles during a prescribed time
period (AT), for instance one (1) second, in a prescribed
region (AR), the ultrasound probe 1 is largely moved outside
of the prescribed region (AR). When the moving detection
unit 52 outputs moving direction data and moving distance
data in accordance with this second moving operation of the
ultrasound probe 1, the operation converting unit 9 converts
the second moving operation of the ultrasound probe to the
second operation data for moving the cursor for the operation
menu displayed display unit 7 onto an operation key posi-
tioned in one direction.

[0069] FIG. 5illustrates an embodiment of a third operation
for converting the operation of the ultrasound probe 1 into an
operation for setting imaging conditions by pressing the
operation key based on detecting certain exemplary move-
ments of the ultrasound probe. In the third operation of the
ultrasound probe, the ultrasound probe 1 is moved up and
down during a prescribed time period, for instance one (1)
second, with contacting to the body surface of the object P.
Thus, the ultrasound probe 1 is moved repeatedly in a recip-
rocated operation in the pressurizing or pressing against (L5)
direction and the depressurizing or moving away from (L6)
direction in a predetermined time, for instance more than two
(2) times. When the moving detection unit 52 outputs moving
direction data in accordance with this third moving operation
of the ultrasound probe 1, the operation converting unit 9
converts the third moving operation of the ultrasound probe to
the third operation data for setting imaging conditions by
pressing the operation key by pressing the operation key atthe
cursor position in the operation menu.

[0070] FIGS. 4 and 5 explain the conversions to fourth and
fifth operation data for setting X and Y coordinates ofa region
of interest (ROI) for the (B+CDI) image data based on detect-
ing certain exemplary movements of the ultrasound probe. As
shown in FIG. 4, the ultrasound probe 1 is wiggled along the
left (1L3) and the right (L4) directions in the prescribed region
AR. After wiggling in a prescribed region AR, the ultrasound
probe 1 is moved outside of the prescribed region AR in either
the L3 or L4 direction. In accordance with this moving opera-
tion of the ultrasound probe, the moving detection unit 52
outputs the moving direction data and the moving distance
data. The operation converting unit 9 converts these data
output from the moving detection unit 52 to the fourth opera-
tion data for moving the direction of the coordinate of the ROI
along one direction on the X-axis of the ROL

[0071] As shown in FIG. 5, the ultrasound probe 1 is recip-
rocated in a pressurizing or pressing against (LS) direction
and a depressurizing or lessening pressing against (L6) direc-
tion while contacting the body surface of the object P within
the prescribed region AR. After wiggling in L5 and L6 direc-
tions in the prescribed region AR, the ultrasound probe is
moved along the pressurizing or pressing against direction or
the depressurizing or lessening pressing against direction. In
accordance with the moving operation, the moving detection
unit 52 outputs the moving direction data and the moving
distance data. The operation converting unit 9 converts the
moving direction data and the moving distance data to the
fifth operation data for moving the coordinate of Y-axis of the
ROI that is orthogonal to the X -axis in one direction along the
Y-axis.
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[0072] Ttis possible to adjust the locus of the moving direc-
tion and the moving distance of the ultrasound probe 1. The
locus of the moving direction and the moving distance of the
ultrasound probe are displayed on the display unit 7. Based on
the moving locus, the adjustment is performed by multiplying
a prescribed coefficient to the moving distance so as to match
the operation ofan operator. Further, it is possible to set a high
thinning out ratio for an operator who cannot quickly move
the ultrasound probe 1 or when the frame rate of the imaging
condition is highly set.

[0073] The system control unit 10 includes a central pro-
cessing unit (CPU) and a memory circuit. An object data and
the operation data output from the operation unit 8 and the
operation data output from the operation converting unit 9 are
stored inthe memory circuit of the system control unit 10. The
system control unit 10 totally controls each unit of the trans-
mission/reception unit 2, the data generating unit 3, the image
data processing unit 4, the image data analyzing unit 5 and the
display unit 7, based on the stored operation data.

[0074] FIG. 7 is a flowchart illustrating operations of the
ultrasound diagnosis apparatus consistent with the present
invention. The memory circuit of the system control unit 10,
for example, stores an object data for performing examination
of an object, operation data for generating B mode image
data, and data of thin up ratio 0%.

[0075] An operator of the ultrasound diagnosis apparatus
100 starts the examination of the object by operating the
operation unit by using one hand and holding the ultrasound
probe with the other hand (FIG. 7, step S1).

[0076] When the examination start signal is supplied to the
data generating unit 3 from the operation unit 8 through the
system control unit, the B mode data generating unit 31
generates B mode data by processing the received signals
output from the reception unit 22 in the transmission/recep-
tion unit 2 with contacting the tip portion of the ultrasound
probe 1 to the object P. The generated B mode image data are
successively stored in the data memory unit 41 of the image
data processing unit 4. The stored B mode data is read out by
the image data generating unit 42 in the image data processing
unit 4 to generate B mode image data. The generated B mode
image data is output to the display unit 7 and the image data
analyzing unit 5.

[0077] The B mode image data output from the image data
generating unit 42 is displayed in real time on the display unit
7.

[0078] Bmodeimage datagenerated in time series from the
image data generating unit 42 are analyzed by the stop detec-
tionunit51 and the moving detection unit 52 in the image data
analyzing unit 5 and acquired stop time data and movement
data (moving direction data and moving distance data) of the
ultrasound probe 1.

[0079] When a desired B mode image data is displayed on
the display unit 7, while one hand of an operator holds near a
target imaging position of an object P, the other hand of the
operator stops the ultrasound probe 1 while contacting the
object P. Under the stop status, the stop detection unit 51 in the
image data analyzing unit 5 analyzes two neighboring B
mode image data generated in time series from the image data
generating unit 42 to acquire stop time data. The acquired stop
time data is output to the operation converting unit 9.

[0080] The operation converting unit 9 converts the stop
time data output from the stop detection unit 51 to time
operation data. The converted time operation data is output to
the system control unit 10. The system control unit 10 calcu-
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lates a stop time of the ultrasound probe 1 based on the time
operation data supplied from the operation converting unit 9.

[0081] The calculated stop time is supplied to the image
data generating unit 42 in the image data processing unit 4 and
output to the display unit 7 together with the generated B
mode image data. Thus, both B mode image data output from
the image data generating unit 42 and the stop time are dis-
played on the display unit 7 (FIG. 7, step S2).

[0082] FIG. 8 illustrates an example display screen of the
display unit 7 for displaying B mode image data and the stop
time. In this example display, the display screen 71 includes a
first display area 72 for displaying B mode image data 75 in
real time, a second display area 73 for displaying the stop time
of the ultrasound probe in real time detected and calculated in
the operation converting unit 9, and a third display area 74 for
displaying the operation menu.

[0083] Inthis example shownin FIG. 8, the stop time of the
ultrasound probe displays a number “2” in real time. This
shows a present time that a prescribed time period for
example “5” is now counted down from the beginning of the
stop operation of the ultrasound probe. Thus, in this example
three seconds have passed from the beginning of the stop
operation of the ultrasound probe. Ifanother two seconds pass
from this stop time, the second display area 73 displays a time
“0”.

[0084] In accordance with the stop operation of the ultra-
sound probe 1, the operation converting unit 9 converts the
stop data output from the stop detecting unit 51 in the image
data analyzing unit 5 to the storing operation data to supply
the stop data to the system control unit 10. Based on the
storing operation data supplied from the operation converting
unit 9, the system control unit 10 stores the B mode image
data generated in the image data generating unit 42 in the
image data memory unit 6 when the number zero (“0”) is
displayed in the second display area 73.

[0085] Thus, the stop time data is acquired in accordance
with the stop operation of the ultrasound probe 1. And by
converting the acquired stop time data to the time operation
data, it can display the B mode image data 75 in real time at
the first display area 72 of the screen 71. At the same time, the
stop time of the ultrasound probe 1 also can be displayed in
real time in the second display area 73.

[0086] Further, it is possible to store the image data gener-
ated in the image data generating unit 42 to the image data
memory unit 6 by acquiring storing data in accordance with
the stop operation of the ultrasound probe and by converting
the acquired storing data to the storing operation data.

[0087] By doing the above, while both hands of an operator
are occupied, it is easy for the operator to perform such input
operations by simply stopping or wiggling the ultrasound
probe, similar to operations performed through the operation
unit 8.

[0088] As mentioned above, the first moving operation of
the ultrasound probe can be performed to display the opera-
tion menu on the display unit 7. In accordance with first
moving operation of the ultrasound probe, the operation con-
verting unit 9 converts the moving direction data output from
the moving detection unit 52 in the image data analyzing unit
5 to the first operation data for driving the operation menu to
be displayed on the display unit 7. Based on the first operation
data output from the operation converting unit 9, the system
control unit 10 displays the B mode image data and the
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operation menu generated from the generated image data
generating unit 42 in the third display area 74 (FIG. 7, step
S3).

[0089] FIG.9illustrates embodiments ofthe B mode image
data and the operation menu displayed on a screen in the
display unit 7. In the first display area 72 of the display screen
71a, the B mode image data 754 is displayed in real time. In
the third display area 74, the operation menu 76 including a
plurality of operation keys “B”, “B+CDI”, “B+PWD”,
“B+CDI+PWD?, “the coordinate of ROI” and “Depth”, are
displayed.

[0090] The operation key “B” corresponds to the genera-
tion mode for generating B mode image data. The operation
key “B+CDI” corresponds to the generation mode for gener-
ating (B+CDI) image data. The operation key “B+PWD”
corresponds to the generation mode for generating (B+PWD)
image data. The operation key “B+CDI+PWD” corresponds
to the generation mode for generating (B+CDI+PWD) image
data. In this embodiment of the display, the cursor 77 is now
identified on the operation key “B” displayed on the first
display area 72 for generating B mode image data.

[0091] The operation key “coordinate of ROI” is used for
setting the coordinate of ROI of the (B+CDI) image data
displayed on the first display area 72. The operation key
“Depth” is used for setting a viewing depth of B mode image
data.

[0092] According to an embodiment consistent with the
present invention, in accordance with the first moving opera-
tion of the ultrasound probe, the moving direction of the
ultrasound probe can be acquired. By converting the acquired
moving direction data to the first operation data, it becomes
possible to display the operation menu 76 on the third display
area 74 in the screen 71a. Accordingly, while both hands of an
operator are occupied, it is easy to perform such input opera-
tions by simply stopping or wiggling the ultrasound probe
similar to operations performed through the operation unit 8.
[0093] The second moving operation of the ultrasound
probe can be performed to change the image data generation
mode. In accordance with the second moving operation of the
ultrasound probe, the operation converting unit 9 converts the
moving direction data and the moving distance data output
from the moving detection unit 52 to the second operation
data for moving the cursor 77 in the operation menu 76
displayed at the third area 74 in the screen 71a shown in FIG.
9 in one direction. The converted data is output to the system
control unit 10. In accordance with the second operation data
output from the operation converting unit 9, the system con-
trolunit 10 moves the cursor 77 displayed in the third area 74
in the screen 71a onto, for example, the operation key
“B+CDI”.

[0094] Thus, the moving direction and the moving distance
are acquired in accordance the second moving operation of
the ultrasound probe. By converting the acquired moving
direction data and the moving distance data to the second
operation data, it becomes possible to move the cursor 77
displayed in the third area 74 in the screen 71a. Accordingly,
even while both hands of an operator are occupied, the opera-
tor can easily perform a same input operation as input from
the operation unit 8 by simply operating the ultrasound probe
1.

[0095] When the third moving operation of the ultrasound
probe 1 is performed, the operation converting unit 9 can
convert the moving direction data output from the moving
detection unit 52 in accordance with the third moving opera-
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tion to the third operation data for generating image data of
the generation mode corresponded to the operation key
“B+CDI” at the cursor position moved in the operation menu
76 displayed in the third display area 74 of the screen 71a. The
converted third operation data is output to the system control
unit 10. The system control unit 10 controls each of units in
the apparatus based on the third operation data from the
operation converting unit 9.

[0096] The color Doppler data generating unit 33 in the
data generating unit 3 generates color Doppler data and stores
it in the data memory unit 41. The image data generating unit
42 generates color Doppler image (CDI) data by reading out
the color Doppler data stored in the data memory unit 41. By
piling up the generated CDI data on a region of interest (ROI)
of the generated B mode image data, the (B+CDI) image data
is output to the display unit 7. The display unit 7 displays the
(B+CDI) image data output from the image data generating
unit 42 and the operation menu in which the cursor 77 is
moved onto the operation key “B+CDI” (FIG. 7, step 54).
[0097] FIG. 10 illustrates an example display of (B+CDI)
image data and an operation menu displayed on a screen of
the display unit 7. In the first display area 72 in the displayed
screen 715, (B+CDI) image data 78 is displayed in real time.
(B+CDI) image data 78 displayed in the first display area 72
includes B mode image data 756 and CDI image data 78b
piled up on the ROI 78a or ROI 78a in the B mode image data
756.

[0098] Inthe third display area 74, the operation menu 764
is displayed. In this operation menu 76a, the cursor 77 is
identified on the position “B+CDI” that is different from the
operation menu 76 shown in FIG. 9.

[0099] Inaccordancewith the third moving operationof the
ultrasound probe, the moving direction is acquired. The
acquired moving direction data can be converted to the third
operation data for generating image data under the generation
mode “B+CDI” corresponded to the position of the cursor 77
in the operation menu 76a displayed in the third display area
74 of the screen 715. Thus, (B+CDI) image data 78 can be
displayed in the first display area 72 of the screen 715.
Accordingly, even while both hands of an operator are occu-
pied, the operator can easily perform the same input operation
as input from the operation unit 8 by simply operating the
ultrasound probe 1.

[0100] The second moving operation of the ultrasound
probe is performed to change the coordinate of the ROI 78a
displayed in the first display area 72 of the screen 715. In
accordance with the second moving operation, the operation
converting unit 9 converts the moving direction data and the
moving distance data output from the moving detection unit
52 to the second operation data for moving the cursor 77 in the
operation menu 76a in one direction. Based on the second
operation data output from the operation converting unit 9,
the system control unit 10 moves the cursor 77 in the opera-
tion menu 76a displayed in the third display area 4 of the
screen 715 to the position of “coordinate of ROI™.

[0101] When the third moving operation of the ultrasound
probe 1 is performed, the operation converting unit 9 can
convert the moving direction data output from the moving
detection unit 52 in accordance with the third moving opera-
tion to the third operation data that can change setting of the
coordinate of ROI 78a displayed in the first display area 72 of
the screen 715 corresponded to the moved position “coordi-
nate of ROI” of the cursor 77 in the operation menu 6a
displayed in the third display area 4 of the screen 715. Based
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on the converted the third operation data, the system control
unit 10 changes a setting of the coordinate of ROI 784 dis-
played in the first display area 72 of the screen 715.

[0102] When the fourth or the fifth moving operation of the
ultrasound probe 1 is performed, the operation converting
unit 9 can convert the moving direction data and the moving
distance data output from the moving detection unit 52 to the
fourth or the fifth operation data in accordance with its mov-
ing operation. Based on the fourth or the fifth operation data
output from the operation converting unit 9, the system con-
trol unit 10 performs a change setting of the coordinate of the
ROI 784 displayed in the first display area 72 of the screen
71b. The system control unit 10 also displays the CDI image
data of the set ROL

[0103] By doing this, a moving direction and a moving
distance are acquired in accordance with the fourth or the fifth
moving operation of the ultrasound probe 1. By converting
the acquired moving direction data and the moving distance
data to the fourth or the fifth operation data, it can set a change
of the coordinate for ROI 178a displayed on the screen 71B.
It is also possible to display CDI image data of the set ROL
Consequently, even while both hands of an operator occu-
pied, the operator can easily perform similar input operations
as through the input operation unit 8 by operating the ultra-
sound probe 1 held in one hand.

[0104] When a stop of the examination for an object P is
input from the operation unit 8, the system control unit 10
stops the operations of the transmission/reception unit 2, the
data generating unit 3, the image data processing unit 4, the
image data analyzing unit 5 and the display unit 7. Thus, the
ultrasound diagnosis apparatus 100 ends the examination
(FIG. 7, step S5).

[0105] According to the embodiments consistent with the
present invention, in accordance with the operations of the
ultrasound probe 1, an ultrasound diagnosis apparatus can
acquire the movement data of the ultrasound probe 1 by
analyzing two neighboring B mode image data generated in
time series by the image data generating unit 42 or two neigh-
boring B mode image data thinned out under a prescribed thin
out interval. By converting the acquired movement data into
the predetermined operation data, it can similarly perform the
same input operation that is input from the operation unit 8.
[0106] According to the embodiments consistent with the
present invention, an ultrasound diagnosis apparatus can dis-
play the stop time of the ultrasound probe 1 in real time at the
second display area 73 in the screen 71 in accordance with the
stop operation of the ultrasound probe. Further, in accordance
with the storing operation of the ultrasound probe, it can store
the image data generated by the image data generating unit 42
to the image data memory unit 6.

[0107] According to the embodiments consistent with the
present invention, an ultrasound diagnosis apparatus can dis-
play the operation menu 76 in the third display area 74 of the
screen 71a in accordance with the first moving operation.
Further, in accordance with the second moving operation, it
can move the cursor 77 in the operation menu 76 displayed at
the third display area 74 in the display screen 71a.

[0108] According to the embodiments consistent with the
present invention, in accordance with the third moving opera-
tion at the first display area 72 in the screen 71B, an ultra-
sound diagnosis apparatus can display the (B+CDI) image
data 78 corresponding generation mode to the moved position
(B+CDI) of the cursor 77 in the operation menu 76 displayed
in the third display area 74 of the screen 71a. Further, an
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ultrasound diagnosis apparatus can change the setting of the
coordinate of the ROI 1784 displayed at the first display area
72 of the screen 71B and the CDI image data of the set ROT in
accordance with the fourth or the fifth moving operation.
[0109] According to the embodiments consistent with the
present invention, while both hands of an operator are occu-
pied for another operation, it becomes possible to perform
predetermined input operations through the operation of the
ultrasound probe without confusing an object. Thus, an
operator of an ultrasound probe can perform predetermined
input operations during an operation for an examination with-
out using an operation table or a remote controller. Conse-
quently, it becomes possible to effectively perform an ultra-
sound diagnosis examination.

[0110] Other embodiments consistent with the present
invention will be apparent to those skilled in the art from
consideration of the specification and practice of the present
invention disclosed herein. It is intended that the specification
and examples be considered as exemplary only, with the true
scope and spirit of the present invention being indicated by
the following claims.

What is claimed is:

1. An ultrasound diagnosis apparatus comprising:

an ultrasound probe including a plurality of transducers to
emit and receive ultrasounds;

an operation unit to input data for performing examination
of an object;

a transmission/reception unit to supply driving signals to a
prescribed number of transducers in the plurality of
transducers for scanning ultrasounds on the objectand to
convert ultrasound reflected from the object into receiv-
ing signals;

an image data generating unit to generate B mode image
data by processing the receiving signals supplied from
the transmission/reception unit;

an image data analyzing unit to analyze a whole area of the
B mode image data generated by the image data gener-
ating unit or a plurality of analyzing regions provided at
each adjacent view corners of the B mode image data to
acquire movement data of the ultrasound probe; and

an operation conversion unit configured to convert the
movement data of the ultrasound probe to a predeter-
mined operation data for the operation unit.

2. The ultrasound diagnosis apparatus according to claim

1, wherein the image data analyzing unit analyzes whole
areas of two neighboring B mode image data generated at a
time series or a plurality of analyzing regions provided at each
of adjacent view corners of the generated B mode image data,
or whole areas of two neighboring B mode image data gen-
erated at a time series and thinned out at a prescribed thin out
interval ratio, or a plurality of analyzing regions provided at
each of the adjacent view corners of the generated B mode
image data for acquiring the movement data of the ultrasound
probe.

3. The ultrasound diagnosis apparatus according to claim

2, wherein the image data analyzing unit acquires upward
movement data of the ultrasound probe for moving from a
contacting position on the object to an air position separated
from the object, or vice versa a downward movement data of
the ultrasound probe, when the whole area of the one image
data in the neighboring B mode image data includes pixels
less than an imaging threshold and the whole area of the other
image data in the neighboring B mode image data includes
pixels greater than an imaging threshold.
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4. The ultrasound diagnosis apparatus according to claim
2, wherein the image data analyzing unit acquires lateral
movement data for moving the ultrasound probe in contact
with a body surface of the object based on a change of a
brightness value at each of the plurality of analyzing regions
provided at adjacent corners of the B mode image data, when
both of the neighboring B mode image data include pixels
greater than the imaging threshold.

5. The ultrasound diagnosis apparatus according to claim
4, wherein the image data analyzing unit acquires pressuriza-
tion/depressurization movement data of the ultrasound probe
moving parallel to a scan surface, formed through ultrasound
scans by a transmission/reception unit when all of moving
directions of the ultrasound probe acquired through the plu-
rality of analyzing regions are in a same direction.

6. The ultrasound diagnosis apparatus according to claim
4, wherein the image data analyzing unit acquires a parallel
moving direction of a scan surface formed through the ultra-
sound scans by the transmission/reception unit moving along
a body surface of the object and a parallel moving distance
when all of the moving directions of the ultrasound probe
acquired through the plurality of analyzing regions are in a
same direction.

7. The ultrasound diagnosis apparatus according to claim
3, wherein the operation conversion unit converts the moving
direction acquired by the image data analyzing unit to the
predetermined operation data in accordance with a plurality
of reciprocating operations in a prescribed time period that
move the ultrasound probe in one of the air direction or the
contacting direction and then moves the ultrasound probe in
the other direction.

8. The ultrasound diagnosis apparatus according to claim
5, wherein the operation conversion unit converts the moving
direction data acquired by the image data analyzing unit to the
predetermined operation data in accordance with a plurality
of reciprocating operations in a prescribed time period that
move the ultrasound probe in one of the air direction or the
contacting direction and then moves the ultrasound probe in
the other direction.

9. The ultrasound diagnosis apparatus according to claim
5, wherein the operation conversion unit converts the moving
direction data and the moving distance data acquired by the
image dataanalyzing unit to the predetermined operation data
to the operation unit in accordance with a movement of the
ultrasound probe that exceeds the prescribed scope in either
of right or left directions after repeating the reciprocating
movement in the prescribed scope during a predetermined
time period.

10. The ultrasound diagnosis apparatus according to claim
2, wherein the image data analyzing unit acquires a stop data
of the ultrasound probe in contact with the object as one of the
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movement data based on a brightness value of the pixels in a
whole area of the B mode image data when both of the
neighboring B mode image data include pixels greater than an
imaging threshold amount.

11. The ultrasound diagnosis apparatus according to claim

9, further comprising:

a display unit to display image data generated from the
image data generating unit; and

wherein the operation conversion unit converts the stop
data of the ultrasound probe acquired by the image data
analyzing unit to time operation data; and

the display unit displays a stop time ofthe ultrasound probe
calculated based on the converted time operation data
with the B mode image data generated by the image data
generating unit.

12. The ultrasound diagnosis apparatus according to claim

9, further comprising:

an image data memory unit configured to store image data
generated from the image data generating unit; and

wherein the operation conversion unit converts the stop
data acquired by the image data analyzing unit in accor-
dance with the stop of the ultrasound probe during a
prescribed time period to store operation data generated
by the image data generating unit during the prescribed
stop time period of the ultrasound probe into the image
data memory unit.

13. An ultrasound diagnosis apparatus comprising:

an ultrasound probe including a plurality of transducers to
emit and receive ultrasounds;

an operation unit to input data for performing examination
of an object;

a transmission/reception unit to supply driving signals to a
prescribed number of transducers in the plurality of
transducers for scanning ultrasounds on the objectand to
convert ultrasound reflected from the object into receiv-
ing signals;

an image data generating unit to generate B mode image
data by processing the receiving signals supplied from
the transmission/reception unit;

means for analyzing unit a whole area of the B mode image
data generated by the image data generating unit or a
plurality of analyzing regions provided at each adjacent
view corners of the B mode image data to acquire move-
ment data of the ultrasound probe; and

means for converting the movement data of the ultrasound
probe to a predetermined operation data for the opera-
tion unit.
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