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A reflected ultrasonic signal transmitted by an ultrasonic detector
is acquired.

[

An ultrasonic image is generated in accordance with the reflected
ultrasonic signal and is displayed.

[

Information of a mark input by an operator based on the ultrasonic
image is acquired.

[~

Printing information is determined in accordance with the
information of the mark.

I

The printing information is transmitted to the ultrasonic detector,
and the ultrasonic detector adds a mark on the surface of the
detected object in accordance with the printed information.

End

Fig. 1
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A reflected ultrasonic signal transmitted by an ultrasonic detector
1s acquired.

I

An ultrasonic image is generated in accordance with the reflected
ultrasonic signal and 1s displayed.

I

Information of a mark input by an operator based on the ultrasonic
image is acquired.

[~

A pixel position of the mark on the ultrasonic image is determined
in accordance with the pattern of the mark and the display position

of the mark.

[ &

The pixel position marked on the ultrasonic image is taken as the

print information.

S

The print information is transmitted to the ultrasonic detector, for
the ultrasonic detector to add a mark on the surface of the detected

object in accordance with the print information.

End

Fig. 2
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ULTRASONIC DETECTION METHOD,
ULTRASONIC DETECTION SYSTEM, AND
RELATED APPARATUS

CROSS-REFERENCE TO RELATED
DISCLOSURE

[0001] This application claims the priority benefit of Chi-
nese Patent Application No. 201811068600.6 filed on Sep.
13, 2018 and entitled “ULTRASONIC DETECTION
METHOD, ULTRASONIC DETECTION SYSTEM, AND
RELATED APPARATUS”, the disclosure of which is incor-
porated by reference herein in its entirety.

TECHNICAL FIELD

[0002] The present disclosure relates to the field of ultra-
sonic detection technologies, and in particular, to an ultra-
sonic detection method, an ultrasonic detection system, and
a related apparatus.

BACKGROUND

[0003] Most of current ultrasonic detection devices are
bulky professional equipment. There are a few ultrasonic
detection devices whose sizes are relatively small and that
may be held by hand to perform detection. However, an
ultrasonic detection device as such has a structure in which
a hand-held end is separated from a processing end, and a
screen display is generally disposed at the processing end. In
other words, when a hand-held ultrasonic detection device is
being used to perform detection, one hand is required to hold
the processing end with a screen, and the other hand is
required to hold an ultrasonic hand-held end to perform
detection.

[0004] In the process of studying the existing technology,
inventors find that when using the hand-held ultrasonic
detection device to perform detection, both hands are needed
at the same time. For an ordinary ultrasonic detection, this
method is feasible, but no free hand is available if an
additional operation is required during the ultrasonic detec-
tion. For example, when an operation such as infusion
needling or carotid puncture is required during the ultrasonic
detection in accordance with an ultrasonic display, even if
the processing end and the display end are put aside to
release one hand, it 1s very difficult to carry out the operation
because both a needling position and a current blood ves-
sel’s position on the screen need to be watched. A success
rate is still relatively low, though higher than that in a case
without ultrasonic assistance.

SUMMARY

[0005] A technical problem to be solved in some embodi-
ments of the present disclosure is to provide an ultrasonic
detection method, an ultrasonic detection system, and a
related apparatus, so that a target position of a detected
object may be marked during a ultrasonic detection process.
[0006] One embodiment of the present disclosure provides
an ultrasonic detector, a print head is disposed at a detection
surface of the ultrasonic detector;

[0007] The print head is configured to add a mark on a
surface of a detected object that contacts the detection
surface.

[0008] One embodiment of the present disclosure further
provides an ultrasonic detection method applied to an ultra-
sonic imager, the ultrasonic detection method including:
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[0009] acquiring a reflected ultrasonic signal transmitted
by an ultrasonic detector;

[0010] generating an ultrasonic image in accordance with
the reflected ultrasonic signal and displaying the ultrasonic
image;

[0011] acquiring information of a mark input by an opera-

tor based on the ultrasonic image;

[0012] determining print information in accordance with
the information of the mark; and

[0013] transmitting the print information to the ultrasonic
detector for adding a mark on a surface of a detected object
in accordance with the print information.

[0014] An embodiment of the present disclosure further
provides an ultrasonic detection apparatus, including: a first
acquiring module, a display module, a second acquiring
module, a determining module, and a transmitting module.
[0015] The first acquiring module is configured to acquire
a reflected ultrasonic signal transmitted by an ultrasonic
detector.

[0016] The display module is configured to generate an
ultrasonic image in accordance with the reflected ultrasonic
signal and display the ultrasonic image.

[0017] The second acquiring module is configured to
acquire information of a mark input by an operator based on
the ultrasonic image;

[0018] The determining module is configured to determine
the print information in accordance with the information of
the mark.

[0019] The transmitting module is configured to transmit
the print information to the ultrasonic detector for adding the
mark on a surface of a detected object in accordance with the
print information.

[0020] An embodiment of the present disclosure further
provides an ultrasonic imager, including:

[0021] at least one processor; and a memory in commu-
nication connection with the at least one processor.

[0022] Herein, the memory stores an instruction execut-
able by the at least one processor, the instruction executed by
the at least one processor, causing the at least one processor
to be able to perform the forgoing ultrasonic detection
method.

[0023] An embodiment of the present disclosure further
provides a computer readable storage medium that stores a
computer program. The computer program, when executed
by a processor, implements the foregoing ultrasonic detec-
tion method.

[0024] An embodiment of the present disclosure further
provides an ultrasonic detection system, including the fore-
going ultrasonic detector and the forgoing ultrasonic imager.
[0025] Compared with the existing art, in embodiments of
the present disclosure, the ultrasonic imager may acquire the
information of the mark input by the operator and transmit
the information of the mark to the ultrasonic detector which
is provided with a print head causing the information of the
mark to be printed on the surface of the detected object,
thereby facilitating the operator performing another opera-
tion on the detected object in accordance with the mark, and
preventing a case, in which it is impossible to determine an
accurate operating position in accordance with a displayed
image while viewing the ultrasonic displayed image during
detection using an ultrasonic detection system, and thereby
increasing a success rate of operation by the operator and
improving user experience because the accurate operation
position may be determined in accordance with the mark.
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[0026] In addition, the ultrasonic detector further includes
a pressure sensor and a processor. The pressure sensor is
disposed at the detection surface. The pressure sensor is
configured to acquire a value of a pressure between the
detection surface and the detected object and transmit a
pressure value to the processor, and the processor is con-
figured to control the print head to add a mark on the surface
of the detected object in accordance with the acquired
pressure value.

[0027] The ultrasonic detector may determine a pressure
between the ultrasonic detector and the detected object in
accordance with the pressure value of the pressure sensor
and determine to add a mark in accordance with the pressure
value, so that the mark may be accurately printed on the
surface of the detected object.

[0028] In addition, the print head includes a nozzle and an
ink chamber, the ink chamber is filled with ink, the ink
chamber is connected with the nozzle, and the nozzle is
disposed at the detection surface. The processor is specifi-
cally configured to control the ink in the ink chamber to be
ejected from the nozzle in accordance with the pressure
value.

[0029] The pressure value is used to control whether the
ink is ejected, further improving accuracy of mark printing.

[0030] Further, the print head includes at least two print
units.
[0031] Further, the at least two print units are evenly

distributed at the detecting surface.

[0032] The even distribution of the print units may ensure
that anywhere on the detection surface may be marked,
making the position of the mark printing more accurate.
[0033] Further, the processor is specifically configured to
determine the pattern of the mark and adding position
information, and control the print head to add a mark on the
surface of the detected object in accordance with the pattern
of the mark and the adding position information in accor-
dance with the acquired pressure value.

[0034] Further, the information of the mark includes a
pattern of the mark and display position of the mark. The
determining the print information in accordance with the
information of the mark includes: determining a pixel posi-
tion of the mark on the ultrasonic image in accordance with
the pattern of the information and the display position of the
mark; determining a position of the print head corresponding
to the pixel position of the mark on the ultrasonic image in
accordance with a corresponding relation between the pixel
position of the ultrasonic image and the position of the print
head; and causing the determined position of the print head
to be taken as the print information.

[0035] Further, the information of the mark includes a
pattern of the mark and a display position of the mark. The
determining the print information in accordance with the
information of the mark includes: determining a pixel posi-
tion of the mark on the ultrasonic image in accordance with
the pattern of the information and the display position of the
mark; and causing the pixel position of the mark on the
ultrasonic image to be taken as the print information.
[0036] That an accurate printing position is determined in
accordance with a pixel position on the ultrasonic image
causes a printed mark position to be more accurate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037] One or more embodiments are exemplarily
described through figures in accompanying drawings corre-
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sponding to the one or more embodiments. These exemplary
descriptions do not constitute any limitation to the embodi-
ments. Elements having identical reference numerals in the
accompanying drawings are represented as similar elements.
Unless otherwise stated, the figures in the accompanying
drawings do not constitute any proportional limitation.
[0038] FIG. 1 is a flowchart of an ultrasonic detection
method in accordance with a first embodiment of the present
disclosure;

[0039] FIG. 2 is a flowchart of an ultrasonic detection
method in accordance with a second embodiment of the
present disclosure;

[0040] FIG. 3 is a schematic diagram of information of a
mark on an ultrasonic imager in accordance with a second
embodiment of the present disclosure;

[0041] FIG. 4 is a structural diagram of an ultrasonic
detector in accordance with a third embodiment of the
present disclosure;

[0042] FIG. 5 is a structural diagram of an ultrasonic
detector in accordance with a fourth embodiment of the
present disclosure;

[0043] FIG. 6 is a schematic structural diagram of an
ultrasonic detection apparatus in accordance with a fifth
embodiment of the present disclosure;

[0044] FIG. 7 is a schematic structural diagram of an
ultrasonic detection apparatus in accordance with a sixth
embodiment of the present disclosure;

[0045] FIG. 8 is a schematic structural diagram of an
ultrasonic imager in accordance with a seventh embodiment
of the present disclosure; and

[0046] FIG. 9 is a schematic structural diagram of an
ultrasonic detection system in accordance with a ninth
embodiment of the present disclosure.

DETAILED DESCRIPTION

[0047] In order to make the purpose, the technical solu-
tions and the advantages of the present disclosure clearer,
some embodiments of the present disclosure will be
explained below in detail with reference to the accompany-
ing drawings and embodiments. It should be understood that
the specific embodiments described here only explain the
disclosure but do not impose a limitation to the disclosure.
However, it will be apparent to those skilled in the art that,
in the various embodiments of the present disclosure,
numerous technical details are set forth in order to provide
the reader with a better understanding of the present disclo-
sure. However, the technical solutions claimed in the present
disclosure may be implemented without these technical
details and various changes and modifications based on the
following embodiments.

[0048] A first embodiment of the present disclosure relates
to an ultrasonic detection method applied to an ultrasonic
imager, and an implementation process of the ultrasonic
detection method is shown in FIG. 1. The implementation
process includes the following steps.

[0049] Instep 101, areflected ultrasonic signal transmitted
by an ultrasonic detector is acquired.

[0050] In particular, the ultrasonic imager and the ultra-
sonic detector cooperate together to realize the ultrasonic
detection method of this embodiment. The reflected ultra-
sonic signal is acquired by the ultrasonic detector and
transmitted to the ultrasonic imager, and the ultrasonic
imager performs imaging processing in accordance with the
reflected ultrasonic signal acquired by the ultrasonic detec-
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tor. Here, a type of the reflected ultrasonic signal acquired by
the ultrasonic imager is not specifically limited, and the
ultrasonic detector may directly transmit the acquired
reflected ultrasonic signal to the ultrasonic imager, or may
perform preprocessing on the acquired reflected ultrasonic
signal and transmit the preprocessed reflected ultrasonic
signal to the ultrasonic imager, which is not specifically
limited herein.

[0051] 1In step 102, an ultrasonic image is generated in
accordance with the reflected ultrasonic signal and is dis-
played.

[0052] In particular, a specific embodiment of generating
the ultrasonic image in accordance with the reflected ultra-
sonic signal after processing is similar to a known imaging
manner of the reflected ultrasonic signal, and details are not
described herein again.

[0053] Here, if the ultrasonic imager acquires the reflected
ultrasonic signal directly reflected to the ultrasonic detector,
the ultrasonic imager performs imaging processing and
displays the ultrasonic image after the imaging processing;
if the ultrasonic imager acquires a preprocessed reflected
ultrasonic signal, the ultrasonic imager generates the ultra-
sonic image in accordance with the preprocessed reflected
ultrasonic signal and displays the ultrasonic image.

[0054] In step 103, information of a mark input by an
operator based on the ultrasonic image is acquired.

[0055] In particular, the operator inputs the information of
the mark to the ultrasonic imager based on an input device
of the ultrasonic imager. Herein, the operator may view the
ultrasonic image on a display screen and mark the ultrasonic
image. If it is possible for the display screen of the ultrasonic
imager to acquire the information of the mark input by the
operator, e.g., the display screen is a touch screen, the
operator may directly input the information of the mark on
the display screen. For example, the operator may input the
information of the mark on the touch screen with a finger or
a stylus. If another input device such as a mouse or a
keyboard is provided to the ultrasonic imager, the operator
may input the information of the mark to the ultrasonic
imager by dragging the mouse or inputting a control com-
mand using the keyboard. Therefore, a manner in which the
operator inputs the information of the mark is not specifi-
cally limited in this embodiment.

[0056] In particular, the ultrasonic imager may process the
acquired information of the mark in real time. For example,
the acquired information of the mark is processed in real
time and transmitted to a corresponding ultrasonic detector
which performs marking in accordance with a real-time
control command. Alternatively, the ultrasonic imager pro-
cesses and outputs the information of the mark after deter-
mining the information of the mark input by the operator.
For example, a user inputs the information of the mark on a
screen and inputs the information of the mark to the ultra-
sonic imager with a hand or a stylus. While the operator is
inputting the information of the mark on the touch screen,
the ultrasonic imager is processing the information of the
mark. Alternatively, after the user determines the input
information of the mark, the user may determine, by acquit-
ing a determining command input by the operator, informa-
tion of the operator finishing marking, and process and
output the information of the mark. A specific manner of
processing the ultrasonic imager is not limited herein.
[0057] In step 104, print information is determined in
accordance with the information of the mark.
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[0058] It should be noted that the ultrasonic imager coop-
erates with the ultrasonic detector, and the print information
needs to be transmitted to the ultrasonic detector which
performs printing on a surface of a detected object in
accordance with the print information.

[0059] In particular, when the operator inputs the infor-
mation of the mark to the ultrasonic imager, the information
of the mark includes a pattern of the mark input by the
operator and a display position of the mark. Therefore, a
specific implementation process of determining the print
information in accordance with the information of the mark
1s as follows: determining a pixel position of the mark on the
ultrasonic image in accordance with the pattern of the mark
and the display position of the mark; determining a position
of the print head corresponding to the pixel position marked
on the ultrasonic image in accordance with a corresponding
relation between the pixel position on the ultrasonic image
and the position of the print head; and causing the deter-
mined position of the print head to be taken as the print
information.

[0060] Here, a position of the information of the mark on
the surface of the detected object may be accurately deter-
mined by determining the position of the print head corre-
sponding to the pixel position marked on the ultrasonic
image in accordance with the corresponding relation
between the pixel position on the ultrasonic image and the
position of the print head, thereby increasing a success rate
of operation by an operator.

[0061] In step 105, the print information is transmitted to
the ultrasonic detector, and the ultrasonic detector adds a
mark on the surface of the detected object in accordance
with the print information.

[0062] Data transmission between the ultrasonic detector
and the ultrasonic imager may be wired data transmission or
wireless data transmission. A manner of a specific connec-
tion and communication between the ultrasonic detector and
the ultrasonic imager is not specifically limited herein.
[0063] Itis worth mentioning that the foregoing ultrasonic
detection method applied to the ultrasonic imager may be
applied to an ultrasonic detection device for human body
detection, or may be applied to an ultrasonic detection
device for ultrasonic flaw detection in equipment detection,
which is not specifically limited herein.

[0064] Compared with the existing technology, the ultra-
sonic imager may acquire the information of the mark input
by the operator and transmit the information of the mark to
the ultrasonic detector which is provided with a print head
causing the information of the mark to be printed on the
surface of the detected object, thereby facilitating the opera-
tor performing another operation on the detected object in
accordance with the mark, and preventing a case in which it
is impossible to determine an accurate operating position in
accordance with a displayed image while viewing the ultra-
sonic displayed image during detection using an ultrasonic
detection system, and thereby increasing a success rate of
operation by the operator and improving user experience
because the accurate operation position may be determined
in accordance with the mark.

[0065] A second embodiment of the present disclosure
discloses an ultrasonic detection method. The second
embodiment is roughly the same as the first embodiment,
and a main difference lies in that an implementation of
determining the information of the mark is mainly described
in the second embodiment. A specific process of the second
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embodiment is shown in FIG. 2. It should be noted that, in
this embodiment, step 201 to step 206 are included. Step 201
to step 203 and 206 are the same as step 101 to step 103 and
step 105 in the first embodiment respectively, and are not
repeated, but only differences are described herein.

[0066] In step 204, a pixel position of the mark on the
ultrasonic image is determined in accordance with the
pattern of the mark and the display position of the mark.
[0067] It should be noted that, in this embodiment, the
print information is directly determined in accordance with
the pixel position marked on the ultrasonic image, but the
position of the print head for performing mark printing does
not need to be determined, and a processing speed of the
ultrasonic imager is faster.

[0068] In particular, the pixel position determined in
accordance with the information of the mark is referred to as
an absolute position for printing the mark. The absolute
position for printing the mark may avoid a problem that the
position of the information of the mark changes due to a
real-time change to a displayed ultrasonic image, so that the
print information is more accurate.

[0069] In step 205, the pixel position marked on the
ultrasonic image is taken as the print information.

[0070] In particular, a corresponding relation between the
pixel position marked on the ultrasonic image and the print
head depends on an actual size of an ultrasonic detector in
practice. For example, assuming that real pixels of the
ultrasonic image is 1000x500 and a size of an actual imaging
element of a probe is 5x1 cm (cm), as shown in FIG. 3, the
information of the mark input by the operator to the ultra-
sonic imager 1s a straight line, and a rectangular coordinate
system is established with a lower left corner of the ultra-
sonic detector as a coordinate origin. The pixel position of
the information of the mark on the ultrasonic image is
(400,100) to (500,400), which corresponds with equal ratio
to a physical position of the ultrasonic detector, that is, a
contact surface of the ultrasonic detector on the detected
object. Therefore, the print information may be determined
as a straight line from a transverse position (2 cm, 0.2 cm)
to (2.5 cm, 0.8 cm) in accordance with the corresponding
relation between the pixel position and a detection surface.
Here, the coordinate position in the print information is also
marked with the lower left corner of the probe in contact
with the detected object as the coordinate origin.

[0071] Here, the pattern of the mark may be a pattern of
any shape, and may be printed multiple times in multiple
positions. In this embodiment, the pixel position of the mark
on the ultrasonic image is directly taken as the print infor-
mation, and the real-time printing may further be realized.
For example, when detecting a human body using the
detection device, if a direction of a blood vessel is to be
marked, it may not be completely marked at one position,
but may be marked on an ultrasonic imager again after
moving the detection probe, and may be printed on the skin
in real time. In this implementation, the print information
may be printed on the surface of the detected object while
acquiring the information of the mark, preventing occur-
rence of a marking error caused by movement of the
ultrasonic probe.

[0072] Arrangement of the steps of the foregoing various
methods are merely for clear description. During implemen-
tation, some steps may be combined into one step, or some
step may be divided into multiple steps, and the steps
including a same logic relationship shall fall within the

Mar. 19, 2020

protection scope of the present disclosure. Insignificant
modification added or an insignificant design introduced to
an algorithm or a process without changing a core design of
the algorithm and process shall fall within the protection
scope of the present disclosure.

[0073] A third embodiment of the present disclosure dis-
closes an ultrasonic detector, and a specific structure of the
ultrasonic detector is shown in FIG. 4.

[0074] Here, print heads 31 are disposed at a detection
surface 30 of the ultrasonic detector, and the print heads 31
are configured to add a mark on a surface of a detected object
that contacts the detection surface 30.

[0075] It should be noted that the ultrasonic detector in
this embodiment may be implemented in cooperation with
the ultrasonic imager in the first or second embodiment, the
technical details related to the ultrasonic detector in the first
or second embodiment are still valid in this embodiment,
relevant technical details in this embodiment are still valid
in the first or second embodiment, and the relevant technical
details are not repeated herein.

[0076] Here, the ultrasonic detector includes ultrasonic
probes 32 configured to transmit ultrasonic signals and
receive reflected ultrasonic signals, which is the same as an
existing ultrasonic probe and will not be repeated herein.
[0077] In particular, in order to ensure that the print heads
31 accurately prints the print information on the surface of
the detected object, the detection surface 30 of the ultrasonic
detector is further provided with a pressure sensor for
detecting whether an ultrasonic probe 32 is in contact with
the detected object. The ultrasonic probe 32 is further
provided with a processor. The pressure sensor acquires a
pressure value between the detection surface 30 and the
detected object and transmits the pressure value to the
processor. The processor controls the print heads 31 to add
a mark on the surface of the detected object in accordance
with the acquired pressure value.

[0078] In particular, a preset pressure value may be set to
determine whether the detection surface 30 is in contact with
the detected object. Here, the preset pressure value may be
0. If the pressure value acquired by the pressure sensor is 0,
it indicates that the detection surface 30 is not in contact with
the detected object. If the pressure value acquired by the
pressure sensor is not 0, it indicates that the detection surface
30 is in close contact with the detected object, and the print
heads 31 print the mark on the surface of the detected object,
thereby ensuring accuracy of the mark position. A specific
setting of the preset pressure value is no limited herein.
[0079] In particular, a print unit of a print head 31 is
configured to perform printing. Here, the ultrasonic detector
instructs the print heads 31 to perform printing in accor-
dance with a printing command transmitted by the ultrasonic
imager. If the print information indicates a print unit of the
ultrasonic detector that needs to enter a working state for this
marking, the corresponding print unit enters the working
state in accordance with the print information. If the print
information includes a position to be marked and a pattern
of the mark, but does not include the specific working print
unit, the processor arranged in the ultrasonic detector is
configured to determine the print unit that shall enter the
working state. A specific implementation process is as
follows: the processor determines the pattern of the mark
and position information of the mark, determines the print
unit entering the working state in accordance with the
position information of the mark, controls the corresponding
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print unit to enter the working state in accordance with the
acquired pressure value, and adds a mark on the surface of
the detected object.

[0080] It should be noted that, it is not limited herein in a
specific marking process whether the processor of the ultra-
sonic imager determines the specific working print unit or
the processor of the ultrasonic detector determines the
specific working print unit.

[0081] Here, the ultrasonic detector may mark the detected
object in an ultrasonic detection process, but a specific
application scenario of the ultrasonic detector is not limited.
[0082] For example, in the ultrasonic detection process of
a human body, if a position of a blood vessel is to be marked,
the ultrasonic detector determines the print information in
accordance with the information of the mark on the ultra-
sonic imager, and the ultrasonic detector adds a mark to the
surface of the detected object in accordance with the print
information. The operator may determine a position of the
blood vessel in accordance with the position of the mark,
facilitating the operator performing subsequent operations
such as puncture or needling in accordance with the mark.
For another example, in ultrasonic flaw detection on an
equipment, if the equipment is to be marked on a position
with a flaw, the equipment may be marked by the print heads
31 to facilitate subsequent processing on the equipment. It
should be noted that application of the ultrasonic detector is
not limited to the forgoing application scenarios, but is
merely exemplified herein, and is not specifically limited.
[0083] Compared with the existing art, the ultrasonic
detector in this embodiment may add a mark on the surface
of the detected object, thereby facilitating the operator
performing another operation on the detected object in
accordance with the mark, and preventing a case, in which
it is impossible to determine an accurate operating position
in accordance with a displayed image while viewing the
ultrasonic displayed image during detection using an ultra-
sonic detection system, and thereby increasing a success rate
of operation by the operator and improving user experience
because the accurate operation position may be determined
in accordance with the mark.

[0084] A fourth embodiment of the present disclosure
discloses an ultrasonic detector. The fourth embodiment is
roughly the same as the third embodiment, and a main
difference lies in that the specific arrangement of the print
heads 31 is specifically described in the fourth embodiment
of the present disclosure. Here, a print head includes at least
two print units evenly distributed at the detection surface 30.
The print heads 31 are distributed as shown in FIG. 5.
[0085] Here, at least two print units are evenly distributed
at the detection surface, and the more the number of print
units, the closer the printed mark is to the information of the
mark. In addition, the print units may otherwise be unevenly
distributed, and the distribution mode of the print units is not
specifically limited herein.

[0086] It should be noted that the distance between adja-
cent print units in FIG. 5 are equal. The print units are evenly
distributed around an ultrasonic probe 32 configured to
transmit an ultrasonic signal or receive a reflected ultrasonic
signal. In order to ensure accuracy of printing, the print units
are distributed as evenly as possible on the ultrasonic
detecting surface 30. The larger the number of print units is
set, the more the printing coordinate positions are on the
detection surface 30, the more dots may be printed, the
closer the printed image is to the pattern of the mark, and the
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higher the accuracy of the mark. The number and arrange-
ment of the print units are not specifically limited herein.
[0087] In particular, in the process of marking by a print
unit, the print unit ejects ink to perform marking at a
corresponding position. A specific structure of the print unit
is as follows: the print unit includes a nozzle and an ink
chamber filled with ink. The ink chamber is connected to a
nozzle disposed at the detection surface 30. Here, the
processor controls operation of the print head 31 in accor-
dance with the pressure value transmitted by the pressure
sensor, that is, the processor comntrols the ink chamber to be
squeezed to eject ink from the nozzle.

[0088] It should be noted that a particular structure of the
print head 31 is not specifically limited, and herein printing
performed by ejecting ink by squeezing the ink chamber is
merely an example.

[0089] Here, components of the ink are harmless to a
human body, thus the ultrasonic detector may be configured
to detect and mark a human body. Besides, after being
ejected, the ink may not be erased during movement of the
ultrasonic probe, and may not affect accuracy of the mark.
[0090] As shown in FIG. 6, a fifth embodiment of the
present disclosure discloses an ultrasonic detection appara-
tus, including: a first acquiring module 501, a display
module 502, a second acquiring module 503, a determining
module 504, and a transmitting module 505.

[0091] The first acquiring module 501 is configured to
acquire a reflected ultrasonic signal transmitted by an ultra-
sonic detector.

[0092] The display module 502 is configured to generate
an ultrasonic image in accordance with the reflected ultra-
sonic signal and display the ultrasonic image.

[0093] The second acquiring module 503 is configured to
acquire information of a mark input by an operator based on
the ultrasonic image.

[0094] The determining module 504 is configured to deter-
mine print information in accordance with the information
of the mark.

[0095] The transmitting module 505 is configured to trans-
mit the print information to the ultrasonic detector, for the
ultrasonic detector to add the mark on a surface of a detected
object in accordance with the print information.

[0096] It is not difficult to find that this embodiment is a
system embodiment corresponding to the first embodiment,
and this embodiment may be combined with the first
embodiment for implementation. Related technical details
mentioned in the first embodiment are still valid in this
embodiment and are not described herein again to reduce
repetition. Equivalently, related technical details mentioned
in this embodiment may also be applied to the first embodi-
ment.

[0097] It is worth mentioning that related various modules
in this embodiment are all logic modules. In actual appli-
cation, a logic unit maybe either a physical unit, or a part of
a physical unit, or may be implemented through combina-
tion of a plurality of physical units. In addition, in order to
highlight a creative portion of the present disclosure, a unit
not closely related to solve the technical problems men-
tioned in the present disclosure is not introduced in this
embodiment, which, however, does not mean that there are
no other units in this embodiment.

[0098] A sixth embodiment of the present disclosure
relates to an ultrasonic detection apparatus. The sixth
embodiment is roughly the same as the fifth embodiment,
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and a main difference lies in that a specific function of the
determining module 504 is specifically explained in the sixth
embodiment. Herein, the determining module 504 includes
a first determining sub-module 5041 and a second determin-
ing sub-module 5042, as shown in FIG. 7.

[0099] The first determining sub-module 5041 is config-
ured to determine a pixel position of the mark on an
ultrasonic image in accordance with a pattern of the mark
and a display position of the mark.

[0100] The second determining sub-module 5042 is con-
figured to use the pixel position marked on the ultrasonic
image as the print information.

[0101] Since the second embodiment is corresponding to
this embodiment, this embodiment may be combined with
the second embodiment for implementation. Related tech-
nical details mentioned in the second embodiment are still
valid in this embodiment, and a technical effect achieved in
the second embodiment may also be achieved in this
embodiment, which is not described herein again to reduce
repetition. Equivalently, related technical details mentioned
in this embodiment may also be applied to the second
embodiment.

[0102] A seventh embodiment of the present disclosure
relates to an ultrasonic imager. As shown in FIG. 8, the
ultrasonic imager includes at least one processor 701 and a
memory 702 in communication with the at least one pro-
cessor 701. Herein, the memory 702 stores an instruction
executable by the at least one processor 701, and the
instruction is executed by the at least one processor 701 to
cause the at least one processor 701 to implement the
ultrasonic detection method.

[0103] In this embodiment, that the processor 701 is a
central processing unit (CPU) is used as an example, and
that the memory 702 is a random-access memory (RAM) is
used as an example. The processor 701 and the memory 702
may be connected through a bus or in other manners. In FIG.
8, that the processor 701 and the memory 702 are connected
through a bus is used as an example. The memory 702, as a
non-volatile computer readable storage medium, may be
configured to store a non-volatile software program, a non-
volatile computer-executable program and a module. For
example, a program that implements the ultrasonic detection
method in the embodiments of the present disclosure is
stored in the memory 702. The processor 701 runs the
non-volatile software program, instruction, and module
stored in the memory 702 to implement various functional
application programs of a device and data processing, that is,
to realize the foregoing ultrasonic detection method.

[0104] The memory 702 may include a program storage
area and a data storage area.

[0105] Herein, the program storage area may store an
operating system and an application program required for at
least one function, and the data storage area may store an
option list and the like. In addition, the memory may include
a high-speed random-access memory, and may further
include a non-volatile memory, such as at least one magnetic
disk memory device, a flash memory device, or other
non-volatile solid-state memory devices. In some embodi-
ments, the memory 702 may alternatively include remotely
disposed memories relative to the processor 701, and these
remote memories may be connected to an external device
via a network. Examples of the foregoing network includes,
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but is not limited to, the Internet, an intranet, a local area
network, a mobile communication network, and a combi-
nation thereof.
[0106] One or more program modules are stored in the
memory 702. When executed by one or more processors
701, the one or more program modules implement the
ultrasonic detection method in the foregoing first method
embodiment or second method embodiment.
[0107] The foregoing products may implement the ultra-
sonic detection method provided in the embodiments of the
present disclosure, and have equivalent functional modules
to implement the method and beneficial effects. For techni-
cal details not described in detail in this embodiment, the
ultrasonic detection method provided in the embodiments of
the present disclosure may be referred to.
[0108] An eighth embodiment of the present disclosure
relates to a computer readable storage medium and a com-
puter instruction is stored in the computer readable storage
medium. The computer instruction causes a computer to
implement the ultrasonic detection method in the first
method embodiment or the second method embodiment of
the present disclosure.
[0109] As shown in FIG. 9, a ninth embodiment of the
present disclosure relates to an ultrasonic detection system
including an ultrasonic detector 91 in the foregoing third
embodiment or fourth embodiment and an ultrasonic imager
92 in the seventh embodiment.
[0110] In particular, the ultrasonic detection system may
be an ultrasonic apparatus applied to human body detection,
or may be an ultrasonic apparatus applied to ultrasonic flaw
detection of an element. Specific application is not limited
herein.
[0111] Those skilled in the art may understand that all or
some of the steps of the method in accordance with the
aforementioned embodiments may be implemented by a
program instructing relevant hardware. The program is
stored in a storage medium, and contains several instructions
used to instruct a device (which may be a single-chip
microcomputer, a chip, or the like) or a processor to perform
all or some steps of the methods in the embodiments of the
present disclosure. The foregoing storage medium may be
any medium that may store a program code, such as a USB
flash drive, a removable hard disk, a read-only memory
(ROM), a random-access memory (RAM), a magnetic disk,
or an optical disc.
[0112] Those skilled in the art should appreciate that the
aforementioned embodiments are specific embodiments for
implementing the present disclosure. In practice, however,
many changes can be made in the forms and details of the
specific embodiments without departing from the spirit and
scope of the present disclosure.
What is claimed is:
1. An ultrasonic detector, wherein a print head is disposed
at a detection surface of the ultrasonic detector;
the print head is configured to add a mark on a surface of
a detected object that contacts the detection surface.
2. The ultrasonic detector according to claim 1, wherein
the ultrasonic detector further comprises a pressure sensor
and a processor, the pressure sensor disposed at the detection
surface;
the pressure sensor is configured to acquire a pressure
value between the detection surface and the detected
object and transmit the pressure value to the processor;
and
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the processor is configured to control, in accordance with
an acquired pressure value, the print head to add the
mark on the surface of the detected object.

3. The ultrasonic detector according to claim 2, wherein
the print head comprises a nozzle and an ink chamber, the
ink chamber is filled with ink, the ink chamber is connected
with the nozzle, and the nozzle is disposed at the detection
surface; and

the processor is specifically configured to control, in

accordance with the pressure value, the ink in the ink
chamber to be ejected from the nozzle.

4. The ultrasonic detector according to claim 2, wherein
the print head comprises at least two print units.

5. The ultrasonic detector according to claim 3, wherein
the print head comprises at least two print units.

6. The ultrasonic detector according to claim 4, wherein
the at least two print units are evenly distributed at the
detection surface.

7. The ultrasonic detector according to claim 5, wherein
the at least two print units are evenly distributed at the
detection surface.

8. The ultrasonic detector according to claim 2, wherein
the processor is specifically configured to:

determine a pattern of the mark and adding position

information, and

control, in accordance with the acquired pressure value,

the print head to add the mark on the surface of the
detected object in accordance with the pattern of the
mark and the adding position information.

9. The ultrasonic detector according to claim 3, wherein
the processor is specifically configured to:

determine a pattern of the mark and adding position

information, and

control, in accordance with the acquired pressure value,

the print head to add the mark on the surface of the
detected object in accordance with the pattern of the
mark and the adding position information.

10. An ultrasonic detection method, applied to an ultra-
sonic imager, wherein the ultrasonic detection method com-
prises:

acquiring a reflected ultrasonic signal transmitted by an

ultrasonic detector;

generating an ultrasonic image in accordance with the

reflected ultrasonic signal and displaying the ultrasonic
image;

acquiring information of a mark input by an operator

based on the ultrasonic image;

determining print information in accordance with the

information of the mark; and

transmitting the print information to the ultrasonic detec-

tor, for the ultrasonic detector to add the mark on a
surface of a detected object in accordance with the print
information.

11. The ultrasonic detection method according to claim
10, wherein the information of the mark comprises a pattern
of the mark and a display position of the mark;

the determining the print information in accordance with

the information of the mark comprising:

determining a pixel position of the mark on the ultrasonic

image in accordance with the pattern of the mark and
the display position of the mark;

determining a position of a print head corresponding to

the pixel position of the mark on the ultrasonic image
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in accordance with a corresponding relation between
the pixel position of the ultrasonic image and the
position of the print head; and

causing the determined position of the print head to be

taken as the print information.

12. The ultrasonic detection method according to claim
10, wherein the information of the mark comprises: a pattern
of the mark and a display position of the mark;

the determining the print information in accordance with

the information of the mark comprising:

determining a pixel position of the mark on the ultrasonic

image in accordance with the pattern of the mark and
the display position of the mark; and

causing the pixel position of the mark on the ultrasonic

image to be taken as the print information.
13. An ultrasonic imager, comprising:
at least one processor; and
a memory in communication with the at least one pro-
Cessor;

wherein the memory stores an instruction executable by
the at least one processor, when the instruction is
executed by the at least one processor, causing the at
least one processor to perform a ultrasonic detection
method comprising:

acquiring a reflected ultrasonic signal transmitted by an

ultrasonic detector;

generating an ultrasonic image in accordance with the

reflected ultrasonic signal and displaying the ultrasonic
image;

acquiring information of a mark input by an operator

based on the ultrasonic image;

determining print information in accordance with the

information of the mark; and

transmitting the print information to the ultrasonic detec-

tor, for the ultrasonic detector to add the mark on a
surface of a detected object in accordance with the print
information.

14. The ultrasonic imager according to claim 13, wherein
the information of the mark comprises a pattern of the mark
and a display position of the mark;

the determining the print information in accordance with

the information of the mark comprising:

determining a pixel position of the mark on the ultrasonic

image in accordance with the pattern of the mark and
the display position of the mark;

determining a position of a print head corresponding to

the pixel position of the mark on the ultrasonic image
in accordance with a corresponding relation between
the pixel position of the ultrasonic image and the
position of the print head; and

causing the determined position of the print head to be

taken as the print information.

15. The ultrasonic imager according to claim 13, wherein
the information of the mark comprises: a pattern of the mark
and a display position of the mark;

the determining the print information in accordance with

the information of the mark comprising:

determining a pixel position of the mark on the ultrasonic

image in accordance with the pattern of the mark and
the display position of the mark; and

causing the pixel position of the mark on the ultrasonic

image to be taken as the print information.
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