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An ultrasound diagnostic device includes a transducer array,
a transmission drive unit that causes the transducer array to
transmit an ultrasonic beam from the transducer array toward
a subject, a reception signal processor that processes recep-
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ULTRASOUND DIAGNOSTIC DEVICE AND
METHOD

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an ultrasound diag-
nostic device and method, and in particular, to power saving
in an ultrasound diagnostic device which is used to perform
diagnosis on the basis of an ultrasound image produced
through transmission and reception of an ultrasonic wave by
means of a transducer array of an ultrasound probe.

BACKGROUND ART

[0002] An ultrasound diagnostic device using an ultra-
sound image has hitherto been put into practical use in the
field of medicine. In general, this type of ultrasound diagnos-
tic apparatus has an ultrasound probe with a built-in trans-
ducer array and a diagnostic device body connected to the
ultrasound probe. In the ultrasound diagnostic device, an
ultrasonic wave is transmitted from the ultrasound probe
toward a subject, an ultrasonic echo from the subject is
received by the ultrasound probe, and the reception signals
are electrically processed in the diagnostic device body to
produce an ultrasound image.

[0003] In recent years, a portable ultrasound diagnostic
device which can be transported to a bed side, an emergency
medical scene, or the like and used has been developed. In this
portable ultrasound diagnostic device, a battery is used as a
power source, and power consumption in the device signifi-
cantly affects the time of continuous use. If power consump-
tion is high, the amount of heat generation in the device
increases, causing an increase in device size due to heat
radiation measures and damaging the convenience of a por-
table type.

[0004] In particular, in a wireless probe in which an ultra-
sound probe and a diagnostic device body are connected
together in a wireless manner, or the like, it is necessary to
dispose transmission and reception circuits relating to trans-
mission of anultrasonic wave from a transducer and reception
of an ultrasonic echo inside a small probe. This disposition
requires significant power saving in these circuits.

[0005] On theotherhand, ina normal ultrasound diagnostic
device, while 50 to 100V is used as the driving voltage of the
transducer, in the wireless probe or the like, the activation
voltage of the transducer is kept low due to a restricted mount-
ing space. In order to attain high image quality, it is necessary
to increase the S/N of the reception circuit. In general, the S/N
of the reception circuit is in relation to power consumption,
and the current situation is that it is difficult to reduce power
consumption of the reception circuit when obtaining a high
S/N.

[0006] Inregardto power saving in the ultrasound diagnos-
tic device, for example, JP 6-296610 A describes a device in
which a bias of a buffer amplifier of a channel uninvolved in
reception is stopped. JP 9-192130 A suggests an ultrasound
diagnostic device in which the density of measurement lines
is increased only in a region of interest while maintaining the
number of measurement lines, and the density of measure-
ment lines is decreased in other ranges.

[0007] However, in the device of JP 6-296610 A, since a
used channel and an unused channel are distinguished from
each other, and the bias of the buffer amplifier of the unused
channel is stopped, when attaining power saving, there is a
problem in that image quality 1s degraded.
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[0008] 1Inthe device of JP 9-192130 A, since the density of
measurement lines is changed to maintain the spatial resolu-
tion of the region of interest while maintaining the number of
measurement lines of one frame, there is a problem in that
image quality becomes uneven in a direction perpendicular to
the measurement lines, and the length of the region of interest
in this direction becomes restricted.

SUMMARY OF THE INVENTION

[0009] The invention has been accomplished in order to
solve the problems of the related art, and an object of the
invention is to provide an ultrasound diagnostic device and
method capable of attaining high image quality of a region of
interest and power saving without restricting the size of the
region of interest.

[0010] An ultrasound diagnostic device according to the
present invention comprises a transducer array, a transmis-
sion drive unit that causes the transducer array to transmit an
ultrasonic beam from the transducer array toward a subject, a
reception signal processor that processes reception signals
output from the transducer array having received an ultra-
sonic echo from the subject, an image producer that produces
an ultrasound image on the basis of the reception signals
processed by the reception signal processor, and a control unit
that controls the reception signal processor such that the
reception signal processor is operated in a power saving mode
in which processing of the reception signals output from the
transducer array is selectively stopped depending on a mea-
surement depth.

[0011] An ultrasound diagnostic method according to the
present invention comprises the steps of transmitting an ultra-
sonic beam from a transducer array toward a subject, process-
ing reception signals output from the transducer array having
received an ultrasonic echo from the subject with a reception
signal processor, producing an ultrasound image on the basis
of the reception signals processed by the reception signal
processor, and controlling the reception signal processor such
that the reception signal processor is operated in a power
saving mode in which processing of the reception signals
output from the transducer array is selectively stopped
depending on a measurement depth.

BRIEF DESCRIPTION OF DRAWINGS

[0012] FIG. 1is a block diagram showing the configuration
of an ultrasound diagnostic device according to Embodiment
1 of the invention.

[0013] FIG. 2isa timing chart showing the operation of an
actuation signal and a reception signal processor in a high
image quality mode.

[0014] FIG. 3is a diagram schematically showing the state
of reception signal processing on each measurement line in a
high image quality mode.

[0015] FIG. 4is a timing chart showing the operation of an
actuation signal and a reception signal processor in Embodi-
ment 1.

[0016] FIG. 5is a diagram schematically showing the state
of reception signal processing on each measurement line in
Embodiment 1.

[0017] FIG. 6 s a diagram schematically showing the state
of reception signal processing on each measurement line in
Embodiment 2.



US 2014/0163378 Al

[0018] FIG. 7is a diagram schematically showing the state
of reception signal processing on each measurement line in a
modification of Embodiment 2.

[0019] FIG. 8 is a diagram showing a method of setting a
region of interest in Embodiment 3.

[0020] FIG.9isa diagram schematically showing the state
of reception signal processing on each measurement line in
Embodiment 3.

[0021] FIGS. 10A and 10B are diagrams schematically
showing the state of reception signal processing on each
measurement line in Embodiment 4, and specifically, FIG.
10A shows an odd-numbered frame and FIG. 10B shows an
even-numbered frame.

[0022] FIGS. 11A and 11B are diagrams schematically
showing the state of reception signal processing on each
measurement line in a modification of Embodiment 4, and
specifically, FIG. 11A shows an odd-numbered frame and
FIG. 11B shows an even-numbered frame.

[0023] FIGS. 12A and 12B are diagrams schematically
showing the state of reception signal processing on each
measurement line in another modification of Embodiment 4,
and specifically, F1G. 12A shows an odd-numbered frame and
FIG. 12B shows an even-numbered frame.

[0024] FIG. 13 is a block diagram showing the configura-
tion of an ultrasound diagnostic device according to Embodi-
ment 5.

[0025] FIG. 14 is a diagram showing a method of discrimi-
nating a region of interest in Embodiment 5.

[0026] FIG. 15 is a diagram showing a method of setting a
region of interest in Embodiment 6.

DETAILED DESCRIPTION OF THE INVENTION

[0027] Hereinafter, embodiments of the invention will be
described with reference to the accompanying drawings.

Embodiment 1

[0028] FIG. 1illustrates the configuration of an ultrasound
diagnostic device according to Embodiment 1 of the inven-
tion. The ultrasound diagnostic device includes a recharge-
able ultrasound probe 1 and a diagnostic device body 2 con-
nected to the ultrasound probe 1 through wireless
communication.

[0029] Theultrasound probe 1 has a plurality of ultrasound
transducers 3 which constitute a one-dimensional or two-
dimensional transducer array. Reception signal processors 4
are correspondingly connected to the transducers 3, and a
wireless communication unit 6 is connected to the reception
signal processors 4 through a parallel/serial converter 5. A
transmission controller 8 is connected to the plurality of
transducers 3 through a transmission drive unit 7, a reception
controller 9 is connected to the plurality of reception signal
processors 4, and acommunication controller 10 is connected
to the wireless communication unit 6. A probe controller 11 is
connected to the parallel/serial converter 5, the transmission
controller 8, the reception controller 9, and the communica-
tion controller 10.

[0030] Each of the plurality of transducers 3 forms a vibra-
tor. Each transducer 3 transmits an ultrasonic wave in
response to an actuation signal supplied from the transmis-
sion drive unit 7 and receives an ultrasonic echo from the
subject, and outputs a reception signal. Each transducer 3 is
constituted by a vibrator in which electrodes are formed at
both ends of a piezoelectric body composed of, for example,
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piezoelectric ceramic represented by PZT (lead zirconate
titanate), a polymer piezoelectric device represented by
PVDF (polyvinylidene fluoride), or the like.

[0031] If a pulsed or continuous-wave voltage is applied
across the electrodes of the vibrator, the piezoelectric body
expands and contracts, whereby pulsed or continuous-wave
ultrasonic waves are produced from the respective vibrators
and the produced ultrasonic waves are synthesized to form an
ultrasonic beam. When receiving propagating ultrasonic
waves, the respective vibrators expand and contract to pro-
duce electric signals, and the electric signals are output as the
reception signals of the ultrasonic waves.

[0032] The transmission drive unit 7 includes, for example,
a plurality of pulse generators. The transmission drive unit 7
adjusts the delay amount of each of the actuation signals on
the basis of a transmission delay pattern selected by the trans-
mission controller 8 such that the ultrasonic waves transmit-
ted from the plurality of transducers 3 form an ultrasonic
beam having a width enough to cover thearea of a tissue in the
subject, and supplies the adjusted actuation signals to the
plurality of transducers 3.

[0033] The reception signal processor 4 of each channel
performs quadrature detection processing or quadrature sam-
pling processing on the reception signal output from the cor-
responding transducer 3 under the control of the reception
controller 9 to produce a complex baseband signal, samples
the complex baseband signal to produce sample data includ-
ing information on the area of the tissue, and supplies the
sample data to the parallel/serial converter 5. The reception
signal processor 4 may perform data compression processing
for low bit rate coding on data obtained by sampling the
complex baseband signal to produce sample data.

[0034] The parallel/serial converter 5 converts parallel
sample data produced by the plurality of channels of recep-
tion signal processors 4 to serial sample data.

[0035] The wireless communication unit 6 modulates a
carrier on the basis of the serial sample data to produce a
transmission signal, supplies the transmission signal to an
antenna, and transmits a radio wave from the antenna, thereby
transmitting the serial sample data. As the modulation sys-
tem, for example, ASK (Amplitude Shift Keying), PSK
(Phase Shift Keying), QPSK (Quadrature Phase Shift Key-
ing), 16QAM (16 Quadrature Amplitude Modulation), or the
like is used.

[0036] The wireless communication unit 6 performs wire-
less communication with the diagnostic device body 2 to
transmit the sample data to the diagnostic device body 2 and
to receive various control signals from the diagnostic device
body 2, and outputs the received control signals to the com-
munication controller 10. The communication controller 10
controls the wireless communication unit 6 such that the
sample data is transmitted with transmission radio field inten-
sity set by the probe controller 11, and outputs various control
signals received by the wireless communication unit 6 to the
probe controller 11.

[0037] The probe controller 11 controls the respective units
of the ultrasound probe 1 on the basis of various control
signals transmitted from the diagnostic device body 2.

[0038] The ultrasound probe 1 has a battery built-in not
shown in FIG. 1, and the battery supplies power to the respec-
tive circuits in the ultrasound probe 1.
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[0039] The ultrasound probe 1 may be an external probe,
such as a linear scan type, a convex scan type, ot a sector scan
type, or may be a probe for an ultrasound endoscope, such as
a radial scan type.

[0040] The diagnostic device body 2 has a wireless com-
munication unit 13. A data storage unit 15 is connected to the
wireless communication unit 13 through a serial/parallel con-
verter 14, and an image producer 16 is connected to the data
storage unit 15. A display unit 18 is connected to the image
producer 16 through a display controller 17. A communica-
tion controller 19 is connected to the wireless communication
unit 13, and a device body controller 20 is connected to the
serial/parallel converter 14, the image producer 16, the dis-
play controller 17, and the communication controller 19. An
operating unit 21 for an input operation of an operator and a
storage unit 22 which stores operation programs are respec-
tively connected to the device body controller 20.

[0041] The wireless communication unit 13 performs wire-
less communication with the ultrasound probe 1 to transmit
various control signals to the ultrasound probe 1. Besides, the
wireless communication unit 13 demodulates a signal
received by an antenna to output serial sample data.

[0042] Thecommunication controller 19 controls the wire-
less communication unit 13 such that various control signals
are transmitted with transmission radio field intensity set by
the device body controller 20.

[0043] The serial/parallel converter 14 converts the serial
sample data output from the wireless communication unit 13
to parallel sample data. The data storage unit 15 is constituted
by a memory, a hard disk, or the like, and stores the sample
data for at least one frame converted by the serial/parallel
converter 14.

[0044] The image producer 16 performs reception focus
processing on the sample data for every frame read from the
data storage unit 15 to produce an image signal representing
an ultrasound diagnostic image. The image producer 16
includes a phasing adder 23 and an image processor 24.
[0045] The phasing adder 23 performs the reception focus
processing by selecting one reception delay pattern from
among a plurality of reception delay patterns stored in
advance in accordance with a reception direction set in the
device body controller 20, giving a delay to each of a plurality
of complex baseband signals represented by the sample data
on the basis of the selected reception delay pattern, and add-
ing the reception signals. With this reception focus process-
ing, the focus of the ultrasonic echo is narrowed to produce a
baseband signal (sound ray signal).

[0046] The image processor 24 produces a B-mode image
signal, which is tomographic image information relating to a
tissue in the subject, on the basis of the sound ray signal
produced by the phasing adder 23. The image processor 24
includes an STC (sensitivity time control) unit and a DSC
(digital scan converter). The STC unit corrects attenuation
depending on the distance in accordance with the depth of the
reflection position of the ultrasonic wave for the sound ray
signal. The DSC converts (raster-converts) the sound ray
signal corrected by the STC unit to an image signal based on
a normal television signal scan system, and performs neces-
sary image processing, such as gradation processing, to pro-
duce a B-mode image signal.

[0047] The display controller 17 displays an ultrasound
diagnostic image on the display unit 18 on the basis of the
image signal produced by the image producer 16. The display
unit 18 includes, for example, a display device, such as an
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LCD, and displays the ultrasound diagnostic image under the
control of the display controller 17.

[0048] On the basis of the measurement depth of the region
of interest input from the operating unit 21 by the operator, the
device body controller 20 performs control such that the
reception signal processor 4 of the ultrasound probe 1 is
operated in the power saving mode in which the reception
signal processor 4 is selectively stopped depending on the
measurement depth. That is, the device body controller 20
controls the reception signal processor 4 of the ultrasound
probe 1 through wireless communication such that the recep-
tion signal processor 4 is ON for the measurement depth of
the region of interest input from the operating unit 21 and
OFF for other measurement depths.

[0049] Although in the diagnostic device body 2, the serial/
parallel converter 14, the image producer 16, the display
controller 17, the communication controller 19, and the
device body controller 20 are constituted by a CPU and opera-
tion programs which cause the CPU to perform various types
of processing, these may be constituted by digital circuits.
The operation programs are stored in the storage unit 22. As
a recording medium in the storage unit 22, in addition to an
internal hard disk, a flexible disk, an MO, an MT, a RAM, a
CD-ROM, a DVD-ROM, or the like may be used.

[0050] Hereinafter, the power saving mode will be
described, but before the explanation of the power saving
mode, the high image quality mode in which power saving
will not be attained will be described.

[0051] Inthe high image quality mode, as shown in FIG. 2,
when the actuation signal is supplied from the transmission
drive unit 7 to each transducer 3 constituting the transducer
array in a period ATa, the reception signal processor 4 is
turned on for the time ATb sufficient for receiving an ultra-
sonic echo from the deepest portion of the region to be exam-
ined of the subject. For example, if the actuation signal is
supplied to the transducer 3 at the time t1, the corresponding
reception signal processor 4 enters the ON state at the same
time, the ON state of the reception signal processor 4 is
maintained over the time ATb, and when the reception of the
ultrasonic echo effective for examination is completed at the
time t2 when the time ATb has elapsed from the time t1, the
reception signal processor 4 enters the OFF state. Thereafter,
the next actuation signal is supplied to the transducer 3 at the
time t3 when the period ATa has elapsed from the time t1, and
the reception signal processor 4 enters the ON state again.
Subsequently, the same operation is repeated.

[0052] Accordingly, as shown in FIG. 3, for all measure-
ment lines, the processing of the reception signal is performed
over the time ATb sufficient for receiving the ultrasonic echo
from the deepest portion of the region to be examined using
the reception signal processor 4, thereby obtaining a high-
quality image.

[0053] Meanwhile, in the power saving mode, as shown in
FIG. 4, when the actuation signal is supplied from the trans-
mission drive unit 7 to each transducer 3 constituting the
transducer array in the period ATa, the reception signal pro-
cessor 4 enters the ON state only for the time corresponding
to a specific measurement depth of the region of interest input
from the operating unit 21, and the reception signal processor
4 enters the OFF state otherwise. For example, even when the
actuation signal is supplied to the transducer 3 at the time t1,
the reception signal processor 4 does not yet enter the ON
state, and enters the ON state at the time t4 when the time ATc
has elapsed from the time t1. The time ATc is the time needed
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until the reception of the ultrasonic echo from the region of
interest starts after the ultrasonic wave is transmitted. That is,
the reception signal processor 4 enters the ON state at the time
t4 when the reception of the ultrasonic echo from the region of
interest starts, and the ON state of the reception signal pro-
cessor 4 is maintained over the time ATd up to the time t5
when the reception of the ultrasonic echo from the region of
interest ends. When the reception of the ultrasonic echo from
the entire region of interest is completed at the time t5, the
reception signal processor 4 enters the OFF state, and there-
after, the next actuation signal is supplied to the transducer 3
at the time t3 when the period ATa has elapsed from the time
tl. Subsequently, the same operation is repeated.

[0054] Accordingly, as shown in FIG. 5, for all measure-
ment lines, the processing of the reception signal is performed
only for the time ATd necessary for receiving the ultrasonic
echo from the region of interest using the reception signal
processor 4, and the processing of the reception signal is
stopped otherwise. As a result, it is possible to attain power
saving.

[0055] Next, the operation of Embodiment 1 will be
described.
[0056] First, the operator inputs the measurement depth of

the region of interest of the subject from the operating unit 21.
For example, the depth from the body surface of the subject
can be roughly recognized depending on a portion to be
examined or the like, and the measurement depth of the region
of interest can be estimated and input on the basis of the depth.
The measurement depth of the region of interest input from
the operating unit 21 is transmitted from the device body
controller 20 of the diagnostic device body 2 to the probe
controller 11 of the ultrasound probe 1 through wireless com-
munication.

[0057] If ultrasound diagnosis starts, ultrasonic waves are
transmitted from a plurality of transducers 3 constituting the
transducer array in accordance with the actuation signals
supplied from the transmission drive unit 7 under the control
of the probe controller 11 and the transmission controller 8.
The reception signal output from each transducer 3 having
received the ultrasonic echo from the subject is supplied to the
corresponding reception signal processor 4. At this time, the
probe controller 11 controls the reception signal processor 4
through the reception controller 9 such that the reception
signal processor 4 enters the ON state for the measurement
depth of the region of interest and enters the OFF state for
other measurement depths.

[0058] Accordingly, sample data is produced only for the
measurement depth of the region of interest using the recep-
tion signal processor 4, is serialized using the parallel/serial
converter 5, and is transmitted from the wireless communi-
cation unit 6 to the diagnostic device body 2 in a wireless
manner. The sample data received by the wireless communi-
cation unit 13 of the diagnostic device body 2 is converted to
parallel data using the serial/parallel converter 14, and is
stored in the data storage unit 15. The sample data for one
frame is read from the data storage unit 15, an image signal is
produced using the image producer 16, and an ultrasound
diagnostic image is displayed on the display unit 18 on the
basis of the image signal by the display controller 17.

[0059] In this way, the reception signal processor 4 of the
ultrasound probe 1 is operated in the power saving mode,
making it possibleto attain power saving while displaying the
image of the region of interest with high image quality.
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[0060] Thenumber of measurement lines is not limited, and
the reception signal processor 4 enters the OFF state only for
the measurement depth independent of the region of interest.
Therefore, it is possible to attain both high image quality of
the region of interest and power saving without restricting the
size of the region of interest.

Embodiment 2

[0061] Although in Embodiment 1, for all measurement
lines, the processing of the reception signal is performed only
for the time ATd corresponding to the measurement depth of
the region of interest using the reception signal processor 4,
and the processing of the reception signal is stopped other-
wise, the invention is not limited thereto. The measurement
lines may be divided into a first line group and a second line
group, and the reception signal processor 4 may be controlled
such that it is operated in the high image quality mode, in
which the processing of the reception signal is performed
regardless of the measurement depth, for the measurement
lines of the first line group, and is operated in the power saving
mode, in which the processing of the reception signal is
performed only for the measurement depth of the region of
interest, for the measurement lines of the second line group.

[0062] Forexample, as shown in FIG. 6, the setting is made
such that odd-numbered lines from among a plurality of mea-
surement lines are grouped in a first line group L1, even-
numbered lines are grouped in a second line group 1.2, and the
measurement lines of the first line group L1 and the measure-
ment lines of the second line group L2 are alternately
arranged. Then, the reception signal processor 4 is controlled
such that it is operated in the high image quality mode for the
measurement lines of the first line group L1, and is operated
in the power saving mode for the measurement lines of the
second line group L.2. That is, the reception signal is pro-
cessed over the time ATb sufficient for receiving the ultra-
sonic echo from the deepest portion of the region to be exam-
ined of the subject in the measurement lines of the first line
group L1, and the reception signal is processed only for the
time ATd necessary for receiving the ultrasonic echo from the
region of interest in the measurement lines of the second line
group L.2.

[0063] With this, it becomes possible to obtain an ultra-
sound image over the entire screen and to display the image of
the measurement depth of the region of interest with high
image quality.

[0064] The reception signal processor 4 may be controlled
such that it is operated in the high image quality mode for a
first line group L1 having even-numbered lines, and is opet-
ated in the power saving mode for a second line group L2
having odd-numbered lines.

[0065] Moreover, instead of grouping each measurement
line in the first line group L1 or the second line group 1.2,
several measurement lines may be grouped in the first line
group L1 or the second line group [2.

[0066] Furthermore, as shown in F1G. 7, the reception sig-
nal processor 4 may be controlled such that it is operated in
the high image quality mode for a first line group L1 having
a plurality of measurement lines arranged in a central portion
from among a plurality of measurement lines, and is operated
in the power saving mode for a second line group [.2 having
a plurality of measurement lines arranged in both lateral
portions of the first line group L1.
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[0067] Thereby, it becomes possible to perform image dis-
play with high image quality only for the measurement depths
of the central portion and the region of interest while attaining
power saving.

Embodiment 3

[0068] Although in Embodiments 1 and 2 described above,
the processing of the reception signal is performed for all
measurement lines on the basis of the measurement depth of
the region of interest, as shown in FIG. 8, if the operator
manually inputs and sets not only the measurement depth of
the region R of interest but also the shape of the region R of
interest from the display panel of the display unit 18, the
operating unit 21, or the like, as shown in FIG. 9, the process-
ing of the reception signal may be performed only for the
region R of interest. That is, the processing of the reception
signal is performed in the measurement lines where there is
the region R of interest for the measurement depth where
there is the region R of interest, and the processing of the
reception signal is stopped for other regions.

[0069] With this, it is possible to attain power saving more
effectively.

Embodiment 4
[0070] Although in Embodiments 1 to 3 described above,

the reception signal processor 4 is controlled without chang-
ing depending on frame, the invention is not limited thereto,
and the reception signal processor 4 may be controlled such
that it is operated to selectively switch between the high
image quality mode and the power saving mode depending on
frame.

[0071] For example, the reception signal processor 4 is
controlled such that, as shown in FIG. 10A, it is operated in
the high image quality mode, in which the reception signal is
processed for all measurement lines regardless of the mea-
surement depth, in the odd-numbered frames, and as shown in
FIG. 10B, the processing of the reception signal is performed
only for the time ATd necessary for receiving the ultrasonic
echo from the region of interest and is stopped otherwise for
all measurement lines in the even-numbered frames.

[0072] With this, it becomes possible to obtain an ultra-
sound image over the entire screen for each frame and to
perform image display with high image quality only for the
measurement depth of the region of interest.

[0073] The reception signal processor 4 may be controlled
such that the even-numbered frame is operated in the high
image quality mode and the odd-numbered frame is operated
in the power saving mode.

[0074] Moreover, the high image quality mode and the
power saving mode may be switched for every several frames,
instead of switching between the high image quality mode
and the power saving mode for every frame.

[0075] Alternatively, the reception signal processor 4 may
be controlled such that, as shown in FIG. 11A, the reception
signal processor 4 is operated in the high image quality mode,
in which the reception signal is processed for all measure-
ment lines regardless of the measurement depth, in the odd-
numbered frames, and as shown in FIG. 11B, the reception
signal processor 4 is operated in the high image quality mode
for a plurality of measurement lines arranged in the center
portion from among a plurality of measurement lines and is
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operated in the power saving mode for a plurality of measure-
ment lines arranged in both lateral portions in the even-num-
bered frame.

[0076] Furthermore, as in Embodiment 3, the operator may
manually input and set not only the measurement depth of the
region R of interest but also the shape of the region R of
interest from the display panel of the display unit 18, the
operating unit 21, or the like, and the reception signal proces-
sor 4 may be controlled such that it is operated in the high
image quality mode, in which the reception signal is per-
formed for all measurement lines regardless of the measure-
ment depth, in the odd-numbered frame as shown in FIG. 12A
and performs the processing of the reception signal only for
the region R of interest in the even-numbered frame as shown
in FIG. 12B.

Embodiment 5

[0077] FIG. 13 shows the configuration of a diagnostic
device body 31 which is used in an ultrasound diagnostic
device according to Embodiment 5. A diagnostic device body
31 is configured such that a region of interest selector 32 is
connected to the image producer 16, and the device body
controller 20 is connected to the region of interest selector 32,
compared to the diagnostic device body 2 of Embodiment 1
shown in FIG. 1. As shown in FIG. 14, the region of interest
selector 32 automatically selects the region R of interest on
the basis of brightness from the ultrasound image produced
by the image producer 16.

[0078] With the region of interest selector 32, the region R
of interest is automatically selected on the basis of brightness
from the ultrasound image produced by the image producer
16. The device body controller 20 controls the reception
signal processor 4 through wireless communication such that,
as in Embodiment 3, the reception signal processor 4 of the
ultrasound probe 1 performs the processing of the reception
signal only for the region R of interest on the basis of the
region R of interest automatically selected by the region of
interest selector 32 and stops the processing of the reception
signal for other regions.

[0079] As in Embodiment 4 of FIG. 12, the device body
controller 20 may control the reception signal processor 4
such that it switches the operation in the high image quality
mode and the operation in the power saving mode, in which
the processing of the reception signal is performed only for
the region R of interest, depending on the frame.

Embodiment 6

[0080] In the diagnostic device body 2 of Embodiment 1
shown in FIG. 1, the device body controller 20 may automati-
cally select a peripheral region of a focus point F of transmis-
sion and reception of an ultrasonic wave set in advance as the
region R of interest as shown in FIG. 15. The device body
controller 20 controls the reception signal processor 4 on the
basis of the region R of interest automatically selected in this
way as described in Embodiments 1 to 4.

[0081] Although in Embodiments 1 to 6 described above,
the ultrasound probe 1 and the diagnostic device body 2 or 31
are connected together in a wireless manner, the invention is
not limited thereto, and the ultrasound probe 1 may be con-
nected to the diagnostic device body 2 or 31 through a con-
nection cable. In this case, the wireless communication unit 6
and the communication controller 10 of the ultrasound probe
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1, the wireless communication unit 13 and the communica-
tion controller 19 of the diagnostic device body 2 or 31, and
the like are not required.

What is claimed is:

1. An ultrasound diagnostic device comprising:

a transducer array;

atransmission drive unit that causes the transducer array to
transmit an ultrasonic beam from the transducer array
toward a subject;

a reception signal processor that processes reception sig-
nals output from the transducer array having received an
ultrasonic echo from the subject;

an image producer that produces an ultrasound image on
the basis of the reception signals processed by the recep-
tion signal processor; and

a control unit that controls the reception signal processor
such that the reception signal processor is operated in a
power saving mode in which processing of the reception
signals output from the transducer array is selectively
stopped depending on a measurement depth.

2. The ultrasound diagnostic device according to claim 1,

wherein the control unit divides a plurality of measurement
lines into a first line group and a second line group, and
controls the reception signal processor such that the
reception signal processor is operated in a high image
quality mode, in which the processing of the reception
signals output from the transducer array is performed
regardless of the measurement depth, for the measure-
ment lines of the first line group, and is operated in the
power saving mode for the measurement lines of the
second line group.

3. The ultrasound diagnostic device according to claim 2,

wherein the measurement lines of the first line group and
the measurement lines of the second line group are alter-
nately arranged.

4. The ultrasound diagnostic device according to claim 2,

wherein the first line group has measurement lines
arranged in a central portion from among the plurality of
measurement lines, and the second line group has mea-
surement lines arranged in both lateral portions of the
first line group.

5. The ultrasound diagnostic device according to claim 1,

wherein, in the power saving mode, the control unit per-
forms the processing of the reception signals output
from the transducer array for a region of interest and
stops the processing of the reception signals output from
the transducer array for other regions.

6. The ultrasound diagnostic device according to claim 5,

wherein the region of interest is set manually.

7. The ultrasound diagnostic device according to claim 5,

further comprising:

aregion ofinterest selector which automatically selects the
region of interest on the basis of brightness from the
ultrasound image produced by the image producer.

8. The ultrasound diagnostic device according to claim 5,

wherein the region of interest is a peripheral region of a
focus point of transmission and reception of ultrasonic
waves set in advance.

9. The ultrasound diagnostic device according to claim 1,

wherein the control unit controls the reception signal pro-
cessor such that the reception signal processor is opet-
ated to selectively switch between a high image quality
mode, in which the processing of the reception signals
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output from the transducer array is performed regardless
of the measurement depth, and the power saving mode
depending on frame.
10. An ultrasound diagnostic method comprising the steps
of:
transmitting an ultrasonic beam from a transducer array
toward a subject;
processing reception signals output from the transducer
array having received an ultrasonic echo from the sub-
ject with a reception signal processor;
producing an ultrasound image on the basis of the recep-
tion signals processed by the reception signal processor;
and
controlling the reception signal processor such that the
reception signal processor is operated in a power saving
mode in which processing of the reception signals out-
put from the transducer array is selectively stopped
depending on a measurement depth.
11. The ultrasound diagnostic method according to claim
10,
wherein a plurality of measurement lines are divided into a
first line group and a second line group, and the recep-
tion signal processor is controlled such that the reception
signal processor is operated in a high image quality
mode, in which the processing of the reception signals
output from the transducer array is performed regardless
of the measurement depth, for the measurement lines of
the first line group, and is operated in the power saving
mode for the measurement lines of the second line
group.
12. The ultrasound diagnostic method according to claim
11,
wherein the measurement lines of the first line group and
the measurement lines of the second line group are alter-
nately arranged.
13. The ultrasound diagnostic method according to claim
11,
wherein the first line group has measurement lines
arranged in a central portion from among the plurality of
measurement lines, and the second line group has mea-
surement lines arranged in both lateral portions of the
first line group.
14. The ultrasound diagnostic method according to claim
10,
wherein, in the power saving mode, the processing of the
reception signals output from the transducer array is
performed for a region of interest, and the processing of
the reception signals output from the transducer array is
stopped for other regions.
15. The ultrasound diagnostic method according to claim
14,
wherein the region of interest is set manually.
16. The ultrasound diagnostic method according to claim
14,
wherein the region of interest is automatically selected on
the basis of brightness from the ultrasound image pro-
duced by the image producer.
17. The ultrasound diagnostic method according to claim
14,
wherein the region of interest is a peripheral region of a
focus point of transmission and reception of ultrasonic
waves set in advance.
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18. The ultrasound diagnostic method according to claim
10,

wherein the reception signal processor is controlled such
that the reception signal processor is operated to selec-
tively switch between a high image quality mode, in
which the processing of the reception signals output
from the transducer array is performed regardless of the
measurement depth, and the power saving mode
depending on frame.
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