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7) ABSTRACT

Ultrasonic diagnostic devices and methods for supporting
synchronous scanning are provided in this disclosure. The
ultrasonic diagnostic device can include a display module, an
imaging system and multiple probes. The multiple probes are
capable of being attached to different positions on a body
surface of a patient, such that synchronous and real-time
scanning can be performed by the multiple probes for body
parts corresponding to those different positions on the
patient’s body surface. Echo signals can be obtained by the
multiple probes through scanning, and may then be transmit-
ted to the imaging system. The imaging system can convert
the multiple echo signals transmitted from the multiple
probes into multiple ultrasonic images. The display module
may be coupled to the imaging system. It can receive the
multiple ultrasonic images processed and outputted by the
imaging system, and display these images synchronously.
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ULTRASONIC DIAGNOSTIC DEVICE AND
METHOD FOR SUPPORTING
SYNCHRONOUS SCANNING WITH
MULTIPLE PROBES

CROSS-REFERENCE

[0001] This application is a continuation of Patent Coop-
eration Treaty Application No. PCT/CN2013/083107, filed
Sep. 9, 2013, which is hereby incorporated by reference.

TECHNICAL FIELD

[0002] This disclosure relates to the medical equipment
field, and particularly to ultrasonic diagnostic devices and
methods for supporting synchronous scanning with multiple
probes.

BACKGROUND

[0003] A probe is an important component of an ultrasonic
diagnostic device, which converts electrical signals into
sound signals to be emitted into a human body, and convert
sound signals reflected from human tissue back into electrical
signals to be transmitted to a signal processing unit of the
ultrasonic diagnostic device for imaging. Ultrasonic diagnos-
tic devices are widely used in the clinical field, and probes
with different shapes and working frequencies have been
applied in clinical applications.

[0004] For the purpose of matching with corresponding
diagnostic parts, the probes may be designed to have different
shapes and working frequencies according to depth, shape
and structure of various diagnostic parts. During a diagnostic
process, a doctor may be able to scan one single part of a
patient at a certain moment when holding a probe by hand.
Therefore, the doctor may often have to switch the probe so as
to perform a complete ultrasonic diagnosis on the patient’s
different body parts. For example, a phased array probe may
be first used for heart scanning, and a linear array probe may
be then used for peripheral vessel scanning after switching
probes.

[0005] Although the traditional ultrasonic diagnostic
device can be connected with multiple probes through mul-
tiple slots (one-to-one connection), a single probe can be
activated at a certain time instant, namely only one probe can
be used for scanning imaging. For this reason, when the
doctor needs to perform scanning imaging on different parts
using different probes, the working probes may have to be
switched in sequence so as to successively obtain image data
of those different parts.

[0006] Up to now, synchronous scanning along different
sections can only be realized by a biplane probe. The biplane
probe may use two sound heads (referred to sound head A and
sound head B in FIG. 1) for synchronous scanning along
different sections. For a transrectal prostate examination, syn-
chronous scanning can be simultaneously carried out along a
vertical section and a cross section. Those two sound heads
are arranged in one probe, and thus the different sections for
the synchronous scanning are close to each other, which
cannot meet wider clinical demands.

[0007] European patent 0528693A1 notes an ultrasonic
diagnostic device supporting multiple probes to be connected
to one slot. In this way, this ultrasonic diagnostic device can
be simultaneously connected with the probes of which the
number exceeds that of the slot. In the technical solutions
disclosed in this patent, the ultrasonic diagnostic system con-

Feb. 4,2016

sists of a host, a connector and several probes. The connector
is a pair of plug and slot connected with the probes and the
host, and a primary connector and a secondary connector are
included in the probe structure. The primary connector is
connected to the host or another probe; the secondary con-
nector is connected with the primary connector and the con-
nector of another probe through an interconnection cable, or
the secondary connector can be connected with the probe
branching from the interconnection cable (for connecting the
primary and the secondary connectors).

[0008] In this patent, one slot can connect with multiple
probes in the ultrasonic diagnostic device. When the number
of probes is greater than that of a host slot, all the probes can
still be connected with the host simultaneously, and thus there
is no need to replace the probes by inserting them in and
removing them from the slot during usage.

[0009] Those technologies in the prior patent are limited in
their application range, and they have the following draw-
backs:

[0010] The biplane probe has two sound heads for the syn-
chronous scanning along different sections. However, since
the two sound heads are arranged in one probe, the different
sections for the synchronous scanning are too close to each
other, which cannot meet wider clinical demands.

[0011] European patent 0528693A 1 discloses an ultrasonic
diagnostic device supporting multiple probes to be connected
to one slot. Although this device can be simultaneously con-
nected with the probes of which the number exceeds that of
the slot, it may only enable the connection between the mul-
tiple probes and the system rather than supporting synchro-
nous working and scanning of the multiple probes, which
cannot meet the doctor’s demands on concurrent diagnosis of
different body parts.

SUMMARY

[0012] Aiming at the above-described drawbacks in the
prior art, ultrasonic diagnostic devices and methods for sup-
porting synchronous scanning with multiple probes are pro-
vided in this disclosure. The devices and methods can support
simultaneous and independent working of the multiple
probes at the same time so that the ultrasonic diagnostic
devices can simultaneously obtain respective scan image data
of different probes, thereby meeting demands on concurrent
diagnosis of different body parts.

[0013] In one aspect, an ultrasonic diagnostic device can
include a display module, an imaging system and multiple
probes.

[0014] Themultiple probes are configured to be attached to
different positions on a body surface of a patient, such that
synchronous and real-time scanning can be performed by the
multiple probes for different body parts corresponding to
those different positions on the patient’s body surface. Echo
signals can be obtained by the multiple probes through scan-
ning, and may then be transmitted to the imaging system.
[0015] The imaging system can convert the multiple echo
signals transmitted from the multiple probes into multiple
ultrasonic images.

[0016] The display module may be coupled to the imaging
system. It can receive the multiple ultrasonic images pro-
cessed and outputted by the imaging system, and display the
processed ultrasonic images synchronously.

[0017] In some embodiments, each probe can be tightly
attached to a respective fixed position on the body surface of



US 2016/0030003 A1

the patient so that the scanning can be performed by each
probe for the patient at the respective fixed position along a
same section.

[0018] In some embodiments, the ultrasonic diagnostic
device may further include one or more slots and one or more
probe high-voltage switches, where the quantity of the one or
more probe high-voltage switches may be equal to that of the
one or more slots. The one or more slots can be used for
insertion connection with the multiple probes. The one or
more probe high-voltage switches can be used for controlling
the multiple probes to be switched during repetition time
intervals of scanning pulses, and thus alternating scanning
can be performed by the multiple probes for the different
body parts corresponding to those different positions on the
body surface of the patient according to a preset scanning
sequence.

[0019] Insomeembodiments, the preset scanning sequence
can be defined as follows: the alternating scanning may be
successively performed per scan line by the multiple probes
for the different body parts of the patient.

[0020] Insomeembodiments, the preset scanning sequence
can be defined as follows: the alternating scanning may be
successively performed per frame by the multiple probes for
the different body parts of the patient.

[0021] Insomeembodiments,each probe may include mul-
tiple array elements and one or more array element high-
voltage switches corresponding to the multiple array ele-
ments. The array elements of each probe can be controlled by
the one or more corresponding array element high-voltage
switches arranged within the probe to perform the alternating
scanning for the body part corresponding to the position on
the body surface where each probe is attached.

[0022] In some embodiments, the probe high-voltage
switch and the array element high-voltage switches can be
controlled by a control circuit.

[0023] Insome embodiments, the imaging system can pet-
form digital processing on the multiple echo signals to obtain
digital processing signals. The multiple ultrasonic images can
be obtained based on the digital processing signals and a
selected imaging mode. The imaging mode supported in the
imaging system may be at least one of B imaging mode, M
imaging mode, color imaging mode, pulse wave (PW) imag-
ing mode, elasticity imaging mode, three-dimensional (3D)
imaging mode and four-dimensional (4D) imaging mode.
[0024] In some embodiments, the ultrasonic diagnostic
device can also include an operation panel for receiving a
triggering signal.

[0025] In some embodiments, the display module can
include multiple display windows. The multiple display win-
dows can be used for displaying the multiple ultrasonic
images in a real-time and synchronous way when the opera-
tion panel receives the triggering signal, where the multiple
ultrasonic images may be obtained by the imaging system
according to the multiple echo signals based on the selected
imaging mode.

[0026] In some embodiment, the quantity of the multiple
probes is greater than that of the one or more slots.

[0027] In another aspect, an ultrasonic diagnostic method
realized by the afore-described ultrasonic diagnostic device
can be provided, which may include the following steps:
[0028] performing synchronous and real-time scanning for
different body parts corresponding to different positions on a
body surface ofa patient by multiple probes to obtain multiple
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echo signals, and transmitting the echo signals from the mul-
tiple probes to an imaging system;

[0029] converting the multiple echo signals transmitted
from the multiple probes into multiple ultrasonic images by
the imaging system; and

[0030] receiving the multiple ultrasonic images processed
and outputted by the imaging system and displaying these
images synchronously on a display module.

[0031] In some embodiments, the method can further
include: controlling the multiple probes to be switched during
repetition time intervals of scanning pulses by multiple probe
high-voltage switches so that alternating scanning can be
performed for the different body parts corresponding to those
different positions on the body surface of the patient accord-
ing to a preset scanning sequence.

[0032] Insomeembodiments, the preset scanning sequence
can be defined as follows: the alternating scanning may be
successively performed per scan line by the multiple probes
for the different body parts of the patient.

[0033] Insomeembodiments, the preset scanning sequence
can be defined as follows: the alternating scanning may be
successively performed per frame by the multiple probes for
the different body parts of the patient.

[0034] Insome embodiments, the method may also include
controlling multiple array elements of each probe by one or
more array element high-voltage switches arranged within
each probe to make the alternating scanning for the body part
corresponding to the position on the body surface where each
probe is attached.

[0035] In some embodiments, the probe high-voltage
switch and the array element high-voltage switches can be
controlled to be switched on or off by a control circuit.
[0036] Insome embodiments, converting the multiple echo
signals transmitted from the multiple probes into the multiple
ultrasonic images by the imaging system can include:
[0037] performing digital processing on the multiple echo
signals to obtain digital processing signals by the imaging
system, and obtaining the multiple ultrasonic images based
on the digital processing signals and a selected imaging
mode. The imaging mode supported in the imaging system
may be at least one of B imaging mode, M imaging mode,
color imaging mode, PW imaging mode, elasticity imaging
mode, 3D imaging mode and 4D imaging mode.

[0038] Intheembodiments of this disclosure, multiple slots
connected with multiple probes can be arranged on the ultra-
sonic diagnostic device. The probes can realize the synchro-
nous and real-time scanning so as to perform the ultrasonic
scanning and monitoring for a plurality of body parts of a test
subject.

[0039] The probes used in the embodiments of this disclo-
sure can be attached to a patient’s body surface for a long
time. This can ensure that each scanning for the respective
probe is carried out along the same section so as to obtain
more accurate ultrasonic images and avoid sound power risk
caused by continuous scanning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0040] For illustrating embodiments of this disclosure or
technical solutions in prior art more clearly, some figures for
describing the embodiments or the prior art will be briefly
described below. It is apparent that the figures in the following
descriptions are only some examples of this disclosure. The
ordinary skilled person in the art can obtain other figures
according to these figures without paying any creative efforts.
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[0041] FIG.11is a schematic diagram for a biplane probe in
prior art;
[0042] FIG. 2 is a structure diagram for an ultrasonic diag-

nostic device according to an embodiment of this disclosure;
[0043] FIG. 3 is a schematic diagram illustrating synchro-
nous displays of a display module of an ultrasonic diagnostic
device in this disclosure;

[0044] FIG. 4 is a schematic diagram illustrating synchro-
nous scanning of an ultrasonic diagnostic device in this dis-
closure;

[0045] FIG. 5is a schematic diagram illustrating the work-
ing principle of high-voltage switches of an ultrasonic diag-
nostic device in this disclosure;

[0046] FIG. 6 is a schematic diagram illustrating scanning
sequences during synchronous scanning of multiple probes of
an ultrasonic diagnostic device in this disclosure;

[0047] FIG. 7 is a schematic diagram illustrating scanning
sequences when multiple probes of an ultrasonic diagnostic
device perform different imaging modes in this disclosure;
[0048] FIG. 8 is a flow chart for an ultrasonic diagnostic
method according to a first embodiment of this disclosure;
[0049] FIG. 9 is a flow chart for an ultrasonic diagnostic
method according to a second embodiment of this disclosure;
and

[0050] FIG. 10 is a flow chart for an ultrasonic diagnostic
method according to a third embodiment of this disclosure.

DETAILED DESCRIPTION

[0051] Technical solutions in embodiments of this disclo-
sure will be described clearly and completely below with
reference to figures of the embodiments of this disclosure.
Obviously, those embodiments described below are only a
part rather than the whole of the embodiments of this disclo-
sure. Based on the embodiments in this disclosure, all other
embodiments obtained by the ordinary skilled person in the
art without paying creative efforts can be included in the
protection scope of this disclosure.

[0052] Ultrasonic diagnostic devices supporting synchro-
nous scanning with multiple probes are provided in various
embodiments of this disclosure, which will be described with
reference to FIGS. 2-7 below.

[0053] Referring to FIG. 2, an ultrasonic diagnostic device
supporting synchronous scanning with multiple probes pro-
vided in an embodiment of this disclosure may include a
display module 1, an imaging system 3 and multiple probes
(probe A, probe B, probe C and probe D as shown in the
figure). This device can also include an operation panel 2 and
slots. Although FIG. 2 includes multiple slots as an example,
there can be one or more slots in other implementations. The
multiple probes can be connected to the slots. The multiple
probes may be configured to be attached to different positions
on a body surface of a patient. In this way, synchronous and
real-time scanning can be performed for different body parts
corresponding to those different positions on the body surface
of the patient through the multiple probes. Echo signals
obtained through the scanning can be sent back to the imaging
system 3 by the multiple probes. In a preferred implementa-
tion, the quantity of the multiple probes is larger than or equal
to that of the slots. In an alternative embodiment, the slots can
be connected with the multiple probes by an adapter when the
slots are fewer than the probes (such as one single slot).
[0054] In some embodiments, each probe can be directly
and tightly attached to a respectively fixed position on the
body surface of the patient, so that the scanning can be per-
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formed by each probe for the patient at the respective fixed
position along a same section. In this way, it can be ensured
that each scanning for the respective probe is performed along
the same section, thereby obtaining more accurate ultrasonic
images, avoiding sound power risk caused by continuous
scanning, and preventing discomfort of transesophageal
probe in prior art.

[0055] Theimaging system 3 can convert the multiple echo
signals transmitted back from the multiple probes into mul-
tiple ultrasonic images.

[0056] The display module 1 may be coupled to the imag-
ing system 3. It can receive the multiple ultrasonic images
processed and outputted by the imaging system 3, and display
these images synchronously.

[0057] It should be noted that the display module 1 in
specific implementations can be a display device/module of a
desktop or a portable or a hand-held ultrasonic device.
[0058] Theoperation panel 2 can be configured to receive a
triggering signal. The display module 1 may include a plu-
rality of display windows for displaying the multiple ultra-
sonic images in a real-time and synchronous way when the
operation panel 2 receives the triggering signal, where the
multiple ultrasonic images can be obtained by the imaging
system 3 according to the multiple echo signals and the
selected imaging mode.

[0059] Referring to FIG. 3, when using two probes, namely
probe A and probe B, for concurrent scanning, there may be
two corresponding display windows: an image window for
probe A and an image window for probe B. When using four
probes, namely probe A, probe B, probe C and probe D, for
concurrent scanning, there may be four corresponding dis-
play windows: an image window for the probe A, an image
window for the probe B, an image window for the probe C and
an image window for the probe D. When n probes are used for
concurrent scanning, there will be n display windows corre-
spondingly.

[0060] In this disclosure, the ultrasonic diagnostic device
may also include one or more probe high-voltage switches so
that the multiple probes of the ultrasonic diagnostic device
provided in this disclosure can achieve the synchronous scan-
ning.

[0061] The quantity of the one or more probe high-voltage
switches is equal to that of the one or more slots. The probe
high-voltage switch can be used for controlling the multiple
probes to be switched during repetition time intervals of
scanning pulses, so that alternate scanning can be performed
for the different body parts corresponding to those different
positions on the body surface of the patient according to a
preset scanning sequence.

[0062] In addition, each probe may include a plurality of
array elements. As shown in FIG. 4, for example, the probe A
may include array elements 1,2,3 .. .N. .. M. Assuming the
number of the array elements in each probe is greater than that
of the slots (i.e., physical channel), each probe may further
include one or more array element high-voltage switches. The
array elements of each probe can be controlled by the one or
more array element high-voltage switches arranged within
each probe to perform the alternating scanning for the body
part corresponding to the position where each probe is respec-
tively attached.

[0063] The one or more probe high-voltage switches and
the one or more array element high-voltage switches can be
controlled by a control circuit, such as the control circuit 4
shown in FIG. 5. Under the control of the control circuit 4,



US 2016/0030003 A1

when the probe high-voltage switch is switched to a contact b
of the probe B, the probe B canbe connected with the physical
channel, so that the probe B may start to work. Similarly,
when the array element high-voltage switch is switched by
the control circuit 4 to a contact al of an array element Al of
the probe A, the array element Al of the probe A can be
connected with the probe A, so that the array element Al of
the probe A may start to work; when the array element high-
voltage switch is switched by the control circuit 4 to a contact
a2 of an array element A2 ofthe probe A, the array element A2
of the probe A can be connected with the probe A, so that the
array element A2 of the probe A may start to work.

[0064] Itshould be noted that a magnitude of the switching
time may be a few microseconds for the probe high-voltage
switch or the array element high-voltage switch. In this case,
the probe switching can be completed during repetition time
intervals of its normal scanning pulses. This is different from
a conventional probe switching, which may need to use a
relay and thus take too much time for switching.

[0065] In order to support the probe switching during the
repetition time intervals of its normal scanning pulses, two
scanning sequences described hereinafter are provided in this
disclosure.

[0066] A first preset scanning sequence can be defined as
follows: the alternating scanning may be successively per-
formed per scan line by the multiple probes for the different
body parts of the patient.

[0067] Specifically, a first probe of the multiple probes can
first scan along a first scan line of the first probe through the
body part corresponding to the position on the body surface to
which the first probe is attached, and a second probe can then
scan along a first scan line of the first probe through the body
part corresponding to the position on the body surface to
which the second probe is attached, and the scanning is car-
ried out in a similar way until a last probe of the multiple
probes canscanalong a first scan line of the last probe through
the body part corresponding to the position on the body sur-
face to which the last probe is attached. After that, the first
probe of the multiple probes can start to scan along a second
scan line of the first probe through its corresponding body
part, the second probe of the multiple probes can then scan
along a second scan line of the second probe through its
corresponding body part and so on. Such scanning sequence
can be repeated until the multiple probes can respectively
obtain a complete frame image for their corresponding body
parts.

[0068] A second preset scarning sequence can be defined
as follows: the alternating scanning may be successively pet-
formed per frame by the multiple probes for the different
body parts of the patient.

[0069] Specifically, a first probe of the multiple probes can
first scan its corresponding body part to obtain a frame image,
and a second probe can then scan its corresponding body part
to obtain another frame image, and the scanning sequence can
be repeated until a last probe of the multiple probes scans its
corresponding body part and obtains a frame image.

[0070] Hereinafter, two probes (probe A and probe B) may
be taken as an example for illustration with reference to FIG.
6. The probe A can be attached to a position A on the body
surface of the patient, while the probe B can be attached to a
position B on the body surface of the patient.

[0071] Under the first scanning sequence, the probe A may
scan a body part corresponding to the position A along a first
scan line of the probe A, the probe B may then scan a body
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part corresponding to the position B along a first scan line of
the probe B, the probe A may subsequently scan the body part
corresponding to the position A along a second scan line of
the probe A, and the probe B may scan the body part corre-
sponding to the position B along a second scan line of the
probe B and so on. The alternating scanning between the
probes A and B can be repeated in sequence, until the probe A
completes the scanning along all the scan lines and obtains a
frame image of the body part corresponding to the position A
by combining all these scan lines, and until the probe B
completes the scanning along all the scan lines at the part B
and obtains a frame image of the part B by combining all these
scan lines. Such scanning sequence can be performed repeat-
edly, such that the probe A may obtain multiple frame images
for the body part corresponding to the position A and the
probe B may obtain multiple frame images for the body part
corresponding to the position B.

[0072] Under the second scanning sequence, the probe A
can first scan a body part corresponding to the position A to
obtain a frame image following which the probe B may scan
abody part corresponding to the position B to obtain another
frame image; the probe A may then make a frame scanning
once again while the probe B may subsequently make a frame
scanning following the probe A and so on. Such scanning
sequence can be repeated, such that the probe A may obtain
multiple frame images for the body part corresponding to the
position A and the probe B may obtain multiple frame images
for the body part corresponding to the position B.

[0073] Besides, the probe high-voltage switch and the array
element high-voltage switch in this disclosure can adjust the
scanning sequence of the multiple probes, so that the multiple
probes can support the synchronous scanning under different
imaging modes. Each probe can flexibly select an imaging
mode, where the imaging mode may be at least one of B
(brightness) imaging mode, M (motion, sequence diagram for
multipoint motion in single-dimensional space) imaging
mode, color imaging mode, pulse wave (PW) imaging mode,
elasticity imaging mode, three-dimensional (3D) imaging
mode and four-dimensional (4D) imaging mode.

[0074] Inanexample, the probe A can select the B imaging
mode while the probe B can select the M imaging mode. Their
scanning sequences are shown in FIG. 7.

[0075] Correspondingly, the imaging system may convert
the multiple echo signals transmitted back from the multiple
probes into the multiple ultrasonic images through the fol-
lowing way: performing digital processing on the multiple
echo signals to obtain digital processing signals, and obtain-
ing the multiple ultrasonic images according to the digital
processing signals and the selected imaging mode. The imag-
ing mode supported in the imaging system may be at least one
of B (brightness) imaging mode, M (motion, sequence dia-
gram for multipoint motion in single-dimensional space)
imaging mode, colorimaging mode, PW imaging mode, elas-
ticity imaging mode, 3D imaging mode and 4D imaging
mode.

[0076] An ultrasonic diagnostic method is also provided in
this disclosure, which can be implemented in the afore-de-
scribed ultrasonic diagnostic device. FI1G. 8 is a flow chart for
an ultrasonic diagnostic method according to a first embodi-
ment. This method may include the following steps (steps
100-102).

[0077] In step 100, multiple probes can be used for per-
forming synchronous and real-time scanning for different
body parts corresponding to different positions on a body



US 2016/0030003 A1

surface of a patient to obtain multiple echo signals, and the
multiple echo signals can then be transmitted from the mul-
tiple probes to an imaging system.

[0078] In step 101, the multiple echo signals transmitted
from the multiple probes can be converted into multiple ultra-
sonic images by the imaging system.

[0079] Instep102, when the multiple ultrasonic images are
processed and outputted by the imaging system, a display
module can receive the processed multiple ultrasonic images
and display them synchronously.

[0080] FIG. 9 is a flow chart for an ultrasonic diagnostic
method according to a second embodiment. The second
embodiment can include the following steps 200-203.
[0081] Instep 200, multiple probes can be controlled to be
switched during repetition time intervals of scanning pulses
by multiple probe high-voltage switches, so that alternating
scanning can be carried out for different body parts corre-
sponding to different positions on a body surface of a patient
according to a preset scanning sequence.

[0082] In step 201, the multiple probes can be used to
perform synchronous and real-time scanning for the different
body parts of the patient to obtain multiple echo signals, and
the multiple echo signals can then be transmitted from the
multiple probes to an imaging system.

[0083] In step 202, the multiple echo signals transmitted
from the multiple probes can be converted into multiple ultra-
sonic images by the imaging system.

[0084] Instep203, when the multiple ultrasonic images are
processed and outputted by the imaging system, a display
module can receive the processed multiple ultrasonic images
and display them synchronously.

[0085] Thepreset scanning sequence in the step 200 may be
defined as follows: the alternating scanning may be succes-
sively performed per scan line by the multiple probes for the
different body parts of the patient. Or, the preset scanning
sequence can be defined as follows: the alternating scanning
may be successively performed per frame by the multiple
probes for the different body parts of the patient.

[0086] FIG. 10 is a flow chart for an ultrasonic diagnostic
method according to a third embodiment of this disclosure.

[0087] The third embodiment can include the following
steps 300-304.
[0088] Instep 300, multiple probes can be controlled to be

switched during repetition time intervals of scanning pulses
by multiple probe high-voltage switches, so that alternating
scanning can be carried out for different body parts corre-
sponding to different positions on a body surface of a patient
according to a preset scanning sequence.

[0089] In step 301, multiple array elements of each probe
can be controlled by one or more array element high-voltage
switches arranged within the probe to make the alternating
scanning for the body part corresponding to the position on
the body part where each probe is attached.

[0090] In some embodiments, the probe high-voltage
switches and the array element high-voltage switches can be
controlled by a control circuit.

[0091] In step 302, the multiple probes can be used to
perform synchronous and real-time scanning for the different
body parts corresponding to the different positions on the
body surface of the patient to obtain multiple echo signals,
and the multiple echo signals can then be transmitted from the
multiple probes to an imaging system.

Feb. 4,2016

[0092] 1In step 303, the multiple echo signals transmitted
from the multiple probes can be converted into multiple ultra-
sonic images by the imaging system.
[0093] Instep304, when the multiple ultrasonic images are
processed and outputted by the imaging system, a display
module can receive the processed multiple ultrasonic images
and display them synchronously.
[0094] In the above-described three embodiments, the fol-
lowing method may be used for converting the multiple echo
signals transmitted from the multiple probes into the multiple
ultrasonic images by the imaging system:
[0095] performing digital processing on the multiple echo
signals to obtain digital processing signals, and obtaining the
multiple ultrasonic images according to the digital processing
signals and a selected imaging mode. The imaging mode
supported in the imaging system may be at least one of B
imaging mode, M imaging mode, color imaging mode, pulse
wave imaging mode, elasticity imaging mode, 3D imaging
mode and 4D imaging mode.
[0096] Further details can bereferred to the descriptions for
FIGS. 2-7, which may not be repeated here.
[0097] Invarious embodiments of this disclosure, multiple
slots connected with multiple probes can be arranged on the
ultrasonic diagnostic device. The probes can realize the syn-
chronous and real-time scanning so as to simultaneously per-
form ultrasonic scanning and monitoring on multiple body
parts of a test subject.
[0098] The probes used in the embodiments of this disclo-
sure can be attached to a patient’s body surface for a long
time. This can ensure that each scanning for the respective
probe is made along the same section, thereby obtaining more
accurate ultrasonic image and avoiding sound power risk
caused by continuous scanning.
[0099] It should be understood for the ordinary skilled per-
son in the art that all or partial processes in the above-de-
scribed exemplary methods can be realized by instructions of
computer programs on the relevant hardware. These pro-
grams can be stored within computer readable storage media.
During their execution process, there may be some processes
mentioned in the embodiments of those methods above. The
storage medium can be magnetic disk, light disk, read only
memory (ROM) or random access memory (RAM). The cou-
pling referred in this disclosure can include contacting and
non-contacting connection mode for signal/energy transmis-
sion. Although a monitoring host is defined in this disclosure,
it should be understood that an ultrasonic host and a moni-
toring module integrated into the ultrasonic host can be used
for achieving the same object. Also, an ultrasonic module and
amonitoring module can be integrated into some other medi-
cal equipment or systems together. For example, the ultra-
sonic module and the monitoring module can be integrated
into a CT device, an MRI device and so on.
[0100] The embodiments described above are preferred
embodiments of this disclosure, which should not be used to
limit the scope of the claims of this disclosure. Therefore,
some equivalent changes made based on the claims of this
disclosure should still fall within the scope of this disclosure.
1. An ultrasonic diagnostic device, comprising a display
module, an imaging system and multiple probes, wherein:
the multiple probes are configured to be attached to differ-
ent positions on a body surface of a patient; the multiple
probes are configured to perform synchronous and real-
time scanning for different body parts corresponding to
the different positions on the body surface of the patient
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to obtain multiple echo signals, and the multiple echo
signals are transmitted from the multiple probes to the
imaging system;

the imaging system converts the multiple echo signals into

multiple ultrasonic images; and

the display module, which is coupled to the imaging sys-

tem, receives the multiple ultrasonic images processed
and outputted by the imaging system, and displays the
processed ultrasonic images synchronously.

2. The ultrasonic diagnostic device of claim 1, wherein
each probe is tightly attached to a respective fixed position on
the body surface of the patient, so that the scanning is pet-
formed for the patient at the respective fixed position along a
same section.

3. The ultrasonic diagnostic device of claim 1, further
comptising:

one or more slots for insertion connection with the multiple

probes; and

one or more probe high-voltage switches for controlling

the multiple probes to be switched during repetition time
intervals of scanning pulses, such that alternating scan-
ning is performed for the different body parts corre-
sponding to the different positions on the body surface of
the patient according to a preset scanning sequence;
wherein a quantity of the one or more probe high-voltage
switches is equal to that of the one or more slots.

4. The ultrasonic diagnostic device of claim 3, wherein a
quantity of the multiple probes is greater than or equal to that
of the one or more slots.

5. The ultrasonic diagnostic device of claim 3, wherein the
preset scanning sequence is defined as follows: the alternating
scanning is successively performed per scan line by the mul-
tiple probes for the different body parts of the patient.

6. The ultrasonic diagnostic device of claim 5, wherein
each probe comprises multiple array elements and one or
more array element high-voltage switches corresponding to
the multiple array elements; the array elements of each probe
are controlled by the one or more corresponding array ele-
ment high-voltage switches to make the alternating scanning
for the body part corresponding to the position on the body
surface where each probe is respectively attached.

7. The ultrasonic diagnostic device of claim 3, wherein the
presetscanning sequence is defined as follows: the alternating
scanning is successively performed per frame by the multiple
probes for the different body parts of the patient.

8. The ultrasonic diagnostic device of claim 7, wherein
each probe comprises multiple array elements and one or
more array element high-voltage switches corresponding to
the multiple array elements; the array elements of each probe
are controlled by the one or more corresponding array ele-
ment high-voltage switches to make the alternating scanning
for the body part corresponding to the position on the body
surface where each probe is respectively attached.

9. The ultrasonic diagnostic device of claim 8, wherein the
probe high-voltage switch and the array element high-voltage
switches are controlled by a control circuit.

10. The ultrasonic diagnostic device of claim 9, wherein
the imaging system is used for performing digital processing
on the multiple echo signals to obtain digital processing sig-
nals, and for obtaining the multiple ultrasonic images based
on the digital processing signals and a selected imaging
mode;

the imaging mode supported in the imaging system is at

least one of B imaging mode, M imaging mode, color
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imaging mode, pulse wave imaging mode, elasticity
imaging mode, three-dimensional imaging mode and
four-dimensional imaging mode.

11. The ultrasonic diagnostic device of claim 10, further
comprising an operation panel for receiving a triggering sig-
nal;

the display module comprises multiple display windows;

the multiple display windows are used for displaying the
multiple ultrasonic images in a real-time and synchro-
nous way when the operation panel receives the trigger-
ing signal, wherein the multiple ultrasonic images are
obtained by the imaging system according to the mul-
tiple echo signals and the selected imaging mode.

12. An ultrasonic diagnostic method, comprising:

performing synchronous and real-time scanning for differ-

ent body parts corresponding to different positions on a
body surface of a patient by multiple probes to obtain
multiple echo signals, and transmitting the multiple
echo signals from the multiple probes to an imaging
system;

converting the multiple echo signals into multiple ultra-

sonic images by the imaging system; and

receiving the multiple ultrasonic images processed and

outputted by the imaging system, and displaying the
processed ultrasonic images synchronously by a display
module.

13. The ultrasonic diagnostic method of claim 12, further
comprising:

controlling the multiple probes to be switched during rep-

etition time intervals of scanning pulses by multiple
probe high-voltage switches, such that alternating scan-
ning is carried out for the different body parts corre-
sponding to the different positions on the body surface of
the patient according to a preset scanning sequence.

14. The ultrasonic diagnostic method of claim 13, wherein
the preset scanning sequence is defined as follows: the alter-
nating scanning is successively performed per scan line by the
multiple probes for the different body parts of the patient.

15. The ultrasonic diagnostic method of claim 13, wherein
the preset scanning sequence is defined as follows: the alter-
nating scanning is successively performed per frame by the
multiple probes for the different body parts of the patient.

16. The ultrasonic diagnostic method of claim 13, further
comprising:

controlling multiple array elements of each probe by one or

more array element high-voltage switches arranged
within said each probe to make the alternating scanning
for the body part corresponding to the position on the
body surface where each probe is attached.

17. The ultrasonic diagnostic method of claim 14, further
comprising:

controlling multiple array elements of each probe by one or

more array element high-voltage switches arranged
within said each probe to make the alternating scanning
for the body part corresponding to the position on the
body surface where each probe is attached.

18. The ultrasonic diagnostic method of claim 17, wherein
the probe high-voltage switches and the array element high-
voltage switches are controlled to be switched by a control
circuit.

19. The ultrasonic diagnostic method of claim 18, wherein
converting the multiple echo signals into the multiple ultra-
sonic images by the imaging system comprises:
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performing digital processing on the multiple echo signals
to obtain digital processing signals, and obtaining the
multiple ultrasonic images based on the digital process-
ing signals and a selected imaging mode;

the imaging mode supported in the imaging system is at
least one of B imaging mode, M imaging mode, color
imaging mode, pulse wave imaging mode, elasticity
imaging mode, three-dimensional imaging mode and
four-dimensional imaging mode.
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