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(7) ABSTRACT

Disclosed are a method and a device for elasticity detection.
The method comprises: controlling an excitation device (2)
to periodically excite N shear waves in a tissue at a preset
time interval and controlling an ultrasonic transducer (3) to
transmit ultrasonic waves (101) to the tissue, where the
excitation device and the ultrasonic transducer are main-
tained in contact with a surface of the tissue; receiving, by
the ultrasonic transducer (3), an ultrasonic echo signal (102)
corresponding to each of the shear waves; acquiring a
propagation characteristic parameter (103) of each of the
shear waves according to the ultrasonic echo signal corre-
sponding to each of the shear waves; calculating an elasticity
parameter of the tissue (104) according to propagation
characteristic parameters of the N shear waves and a tissue
density of the tissue.
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Controlling an excitation device to periodically excite N shear waves in a
tissue at a preset time interval, and controlling an ultrasound transducer to |~ 101
transmit ultrasound waves to the tissue

!

102
Receiving, by the ultrasonic transducer, an ultrasonic echo signal /
corresponding to each of the shear waves

'

Acquiring a propagation characteristic parameter of each of the shear waves
according to the ultrasonic echo signal corresponding to each of the shear
waves

v
Calculating an elasticity parameter of the tissue according to propagation L~ 104

characteristic parameters of the N shear waves and a tissue density of the
tissue

102

FIG. 1
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of the N shear waves

:

value of the propagation characteristic parameters of the N shear waves
and the tissue density of the tissue

FIG. 2

Calculating an average value of the propagation characteristic parameters / 201

Calculating the elasticity parameter of the tissue according to the average /202

Calculating the elasticity parameter of the tissue corresponding to each of the
shear waves according to the propagation characteristic parameter of each of
the shear waves and the tissue density

301
e

Calculating an average value of the elasticity parameters of the tissue
corresponding to the N shear waves, and the elasticity parameter of the tissue
is an average value of the elasticity parameters of the tissue corresponding to

the N shear waves
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FIG. 3
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Controlling the excitation device to periodically excite N shear waves
having one or M frequencies in the tissue at a preset time interval, and 401
controlling the ultrasonic transducer to transmit ultrasonic waves to the

tissue at the same or different angles and/or frequencies

v

402
Receiving, by the ultrasonic transducer, an ultrasonic echo signal /
corresponding to each of the shear waves

v

Acquiring a propagation characteristic parameter of each of the shear /

. i i . 403
waves according to the ultrasonic echo signal corresponding to each of
the shear waves

Calculating an elasticity parameter of the tissue according to 404
propagation characteristic parameters of the N shear waves and the
tissue density of the tissue

v

Mapping the clasticity parameter of the tissue into a corresponding
grayscale or color image by using a grayscale or color mapping

405

FIG. 4
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METHOD AND DEVICE FOR ELASTICITY
DETECTION

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of International
Application No. PCT/CN2016/103485, filed on Oct. 27,
2016, which claims the priority benefit of China Patent
Application No. 201510718719.3, filed on Oct. 29, 2015.
The contents of the above identified applications are incor-
porated herein by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to the technical field
of medical instruments, in particularly to a method and a
device for elasticity detection.

BACKGROUND

[0003] The elasticity of biological tissues is closely related
to a characteristic of a lesion, thereby having important
reference value for disease diagnosis. Therefore, the elas-
ticity detection technique for non-destructive elasticity
detection of viscoelastic medium such as human liver has
been widely used in recent years.

[0004] Elasticity detection technique is used to quantita-
tively detect elasticity information of a tissue, i.e., elasticity
modulus. The basic principle is that applying an internal
(including its own) or an external dynamic/static/quasi-static
excitation on a tissue, and under the action of elastic
mechanics, biomechanics and other physical laws, the tissue
will produce a response. Since different tissues (including
normal and pathological tissues) have different elasticity
coeflicients (stress/strain), they have different strains after
being subjected to an external force. The image transforma-
tion is performed on echo signals before and after tissue
deformation, thereby visually displaying the elasticity of the
tissue by the color of the image, and locating the lesion.
[0005] At present, in order to ensure that the elasticity
detection results of the tissue are as accurate as possible, it
is often necessary to repeat the tissue measurement several
times to obtain a final elasticity detection result. That is, an
operator places a probe in the corresponding position of the
tissue, starts a first measurement, and controls the host for a
related processing to obtain a first elasticity detection result;
and then places the probe in the corresponding position of
the tissue again and starts a second measurement to obtain
a second elasticity detection result. The above process is
repeated for times. A final elasticity detection result is
obtained by considering multiple elasticity detection results
obtained above.

[0006] In the above measurement, as the operator per-
forms multiple measurements by using a hand-held probe,
he needs to locate the measurement position for several
times, so it is hard to ensure that the located measurement
position for every time is the same position, leading a
deviation of the measurement position, which affects accu-
racy of the measurement result.

SUMMARY

[0007] In order to solve at least one of the problems
mentioned in the background, the present invention provides
a method and a device for elasticity detection to overcome
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the drawback of the conventional multi-measurement
method in which the elasticity detection result is poor in
accuracy.

[0008] The present invention provides a method for elas-
ticity detection, comprising:

[0009] step 1: maintaining an excitation device and an
ultrasonic transducer in contact with a surface of a tissue;
controlling the excitation device to periodically excite N
shear waves in the tissue at a preset time interval, and
controlling the ultrasonic transducer to transmit an ultra-
sonic wave to the tissue, N being an integer greater than 1;
[0010] step 2: receiving, by the ultrasonic transducer, an
ultrasonic echo signal corresponding to each of the shear
waves;

[0011] step 3: obtaining a propagation characteristic
parameter of each of the shear waves according to the
ultrasonic echo signal corresponding to each of the shear
waves;

[0012] step 4: calculating obtaining an elasticity parameter
of the tissue, according to the propagation characteristic
parameters of the N shear waves and a tissue density of the
tissue.

[0013] The present invention provides an elasticity detec-
tion device, comprising:

[0014] a control host, an excitation device and an ultra-
sonic transducer; the excitation device and the ultrasound
transducer are maintained in contact with a surface of a
tissue.

[0015] The control host comprises:

[0016] a controlling module, configured to control the
excitation device to periodically excite N shear waves in the
tissue at a preset time interval and, control the ultrasonic
transducer to transmit an ultrasonic wave to the tissue, where
N is an integer greater than 1;

[0017] a receiving module, configured to receive by the
ultrasonic transducer an ultrasonic echo signal correspond-
ing to each of the shear waves;

[0018] an acquiring module, configured to acquire a
propagation characteristic parameter of each of the shear
waves, according to an ultrasonic echo signal corresponding
to each of the shear waves;

[0019] a calculating module, configured to calculate an
elasticity parameter of the tissue, according to propagation
characteristic parameters of the N shear waves and a tissue
density of the tissue.

[0020] The present invention provides a method and a
device for elasticity detection. When an elasticity detection
of a tissue is required, the excitation device and the ultra-
sonic transducer are maintained in contact with the surface
of the tissue, and the control host controls the excitation
device to continuously and periodically excite N shear
waves in the tissue at a preset time interval without manually
locating the excitation device several times on the surface of
the tissue, thereby ensuring that the N shear waves are
excited in respect to the same position, which is helpful to
ensure the accuracy of the final elasticity parameter detec-
tion result. After transmitting an ultrasonic wave corre-
sponding to each of the shear waves and receiving an
ultrasonic echo signal corresponding to each of the shear
waves, by the ultrasonic transducer, a propagation charac-
teristic parameter of each of the shear waves are acquired
according to the ultrasonic echo signal corresponding to
each of the shear waves. Finally, the elasticity parameter of
the tissue is calculated according to the propagation char-
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acteristic parameter of the N shear waves and the density of
the tissue. Since the excitation device and the ultrasonic
transducer are maintained in contact with the surface of the
tissue, the receiving of the ultrasonic echo signal is continu-
ous, and thereby the elasticity detection efficiency can be
improved.

BRIEF DESCRIPTION OF DRAWINGS

[0021] FIG. 1 is a flow chart of a first embodiment of an
elasticity detection method of the present invention;
[0022] FIG. 2 is a flow chart of one concrete implemen-
tation of step 104 of the embodiment shown in FIG. 1;
[0023] FIG. 3 is a flow chart of another concrete imple-
mentation of step 104 of the embodiment shown in FIG. 1;
[0024] FIG. 4 is a flow chart of a second embodiment of
the elasticity detection method of the present invention; and
[0025] FIG. 5 is a schematic diagram of a first embodi-
ment of an elasticity detection device of the present inven-
tion.

DETAILED DESCRIPTION

[0026] FIG. 11is a flow chart of a first embodiment of an
elasticity detection method of the present invention. In the
present embodiment, the elasticity detection method is
executed by an elasticity detection device, and the elasticity
detection device includes a control host, an excitation
device, an ultrasonic transducer, etc., wherein the excitation
device and the ultrasonic transducer can be integrated in an
elasticity detection probe, so that the elasticity detection
method can be performed by the control host in the elasticity
detection device, as shown in FIG. 1, the elasticity detection
method includes:

[0027] step 101: controlling an excitation device to peri-
odically excite N shear waves in a tissue at a preset time
interval, and controlling an ultrasound transducer to transmit
an ultrasound wave to the tissue.

[0028] Wherein the excitation device and the ultrasonic
transducer are maintained in contact with a surface of the
tissue, and N is an integer greater than 1.

[0029] In the present embodiment, when an elasticity
detection of the tissue is required, the excitation device and
the ultrasonic transducer are placed on the surface of the
tissue, and are maintained in contact with the surface of the
tissue.

[0030] Further, the control host controls the excitation
device to periodically excite shear waves that will propagate
in the tissue, at a preset time interval. After excitation of
each of the shear waves, the ultrasonic transducer is con-
trolled to transmit ultrasonic waves corresponding to the
shear waves and receive corresponding ultrasonic echo
signals for analyzing the propagation characteristics of the
shear waves in the tissue.

[0031] In the present embodiment, the excitation device of
the shear waves includes any one of a vibrator, an ultrasonic
transducer, and a loudspeaker.

[0032] Correspondingly, an excitation mode of the shear
waves may be that the vibrator applies a low frequency
instantaneous vibration to an outer surface of the tissue so as
to produce a shear wave in the tissue; an ultrasonic wave
transmitted by the ultrasonic transducer focuses inside the
tissue to generate an acoustic radiation force so as to produce
shear waves in the tissue; and the loudspeaker generates
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sound waves with a certain frequency on an outer surface of
the tissue so as to produce shear waves in the tissue.
[0033] Itshould be noted that in the mode in which a shear
wave is generated by the ultrasonic transducer, the ultrasonic
transducer for generating the shear wave and the ultrasonic
transducer for transmitting an ultrasonic wave and receiving
an ultrasonic echo signal can be the same or different.
[0034] Step 102: receiving, by the ultrasonic transducer,
an ultrasonic echo signal corresponding to each of the shear
waves.

[0035] The ultrasonic transducer transmits the received
ultrasonic echo signal corresponding to each of the shear
waves to a main control host, thereby allowing the control
host to perform subsequent processing on each of the
ultrasonic echo signals.

[0036] Step 103: acquiring a propagation characteristic
parameter of each of the shear waves, according to the
ultrasonic echo signal corresponding to each of the shear
waves.

[0037] Step 104: calculating an elasticity parameter of the
tissue, according to propagation characteristic parameters of
the N shear waves and a tissue density of the tissue.
[0038] In the present embodiment, after receiving the
ultrasonic echo signal corresponding to each of the shear
waves, the control host can perform analysis and processing
on each ultrasonic echo signal to obtain a propagation
characteristic parameter corresponding to each of the shear
waves, and then elasticity parameters of the tissue are
acquired according to the propagation characteristic param-
eter of each of the shear waves.

[0039] Specifically, the control host can acquire a tissue
motion parameter corresponding to each of the shear waves
by performing signal processing on the ultrasonic echo
signal corresponding to each of the shear waves, and then
the propagation characteristic parameter of each of the shear
waves is acquired according to the tissue motion parameter
corresponding to each of the shear waves.

[0040] Wherein the signal processing on each ultrasonic
echo signal includes at least one of the following: time-
domain cross-correlation, spectral cross-correlation, square
error sum, spot tracking, scale invariant feature point track-
ing, dynamic programming, zero cross-tracking, and peak
searching. The tissue motion parameter corresponding to
each of the shear waves, such as displacement or strain, can
be acquired through signal processing on each ultrasonic
echo signal. Thus, the propagation characteristic parameter
corresponding to each of the shear waves, such as propaga-
tion speed or propagation attenuation coeflicient, can be
acquired based on the tissue motion parameter.

[0041] After the acquirement of the propagation charac-
teristic parameter of each of the shear waves, the elasticity
parameter of the tissue can be calculated according to the
propagation characteristic parameter of each of the shear
waves and the tissue density of the tissue. The elasticity
parameter includes at least one of the following parameters:
shear modulus, Young’s modulus, shear elasticity, shear
viscosity, mechanical impedance, mechanical relaxation
time and anisotropy, wherein in general the shear modulus
or the Young’s modulus is mainly acquired.

[0042] In the present embodiment, since the excitation
device and the ultrasonic transducer are always maintained
in contact with a surface of the tissue during the process of
f multiple elasticity detections of the tissue, and start of
multiple detection processes by using the excitation device
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and the ultrasonic transducer are controlled by the control
host, there is no need for the operator to relocate the position
of the excitation device and the ultrasonic transducer on the
surface of the tissue when starting the elasticity detection
process every time. Furthermore, the control host can con-
tinuously receive ultrasonic echo signals received by the
ultrasonic transducer during each elasticity detection pro-
cess, and after receiving the ultrasonic echo signal corre-
sponding to the each of the shear waves, that is the multiple
elasticity detection processes, the control host performs
concentration process on the ultrasonic echo signals so as to
acquire the propagation characteristic parameter cortre-
sponding to each of the shear waves. Finally the elasticity
detection results of the tissue, i.e., the elasticity parameters,
are acquired according to the propagation characteristic
parameter corresponding to each of the shear waves and the
tissue density.

[0043] Specifically, the control host can calculate the
elasticity parameter of the tissue, according to the propaga-
tion characteristic parameters of the N shear waves and the
tissue density of the tissue, in two alternative ways as shown
in FIGS. 2 and 3.

[0044] FIG. 2 is a flow chart of one concrete implemen-
tation of step 104 of the embodiment shown in FIG. 1, as
shown in FIG. 2, including the following steps:

[0045] step 201: calculating an average value of the propa-
gation characteristic parameters of the N shear waves; and
[0046] step 202: calculating an elasticity parameter of the
tissue according to the average value of the propagation
characteristic parameters of the N shear waves and the tissue
density.

[0047] 1In the present embodiment, it is possible to first
calculate an average value of the propagation characteristic
parameters, such as displacements, of the N shear waves,
and then a correlation calculation is performed based on the
average value and the tissue density, to obtain the elasticity
parameters of the tissue, such as elasticity modulus and
Young’s modulus.

[0048] FIG. 3 is a flow chart of another concrete imple-
mentation of step 104 of the embodiment shown in FIG. 1,
as shown in FIG. 2, including the following steps:

[0049] step 301: calculating the elasticity parameter of the
tissue corresponding to each of the shear waves, according
to the propagation characteristic parameter of each of the
shear waves and the tissue density;

[0050] step 302: calculating an average value of elasticity
parameters of the tissue respectively corresponding to the N
shear waves, and the elasticity parameter of the tissue is an
average value of the elasticity parameters of the tissue
respectively corresponding to the N shear waves.

[0051] 1In the present embodiment, it is possible to first
calculate the elasticity parameter of the tissue corresponding
to each shear wave, that is every elasticity detection process,
and then an average value of the N elasticity parameters may
be calculated, and this average value may be used as the final
elasticity parameter of the tissue.

[0052] Inthe above embodiment, when an elasticity detec-
tion of the tissue is required, the excitation device and the
ultrasonic transducer are maintained in contact with the
surface of the tissue, and the control host controls the
excitation device to continuously and periodically excite N
shear waves in the tissue at a preset time interval without
manually locating the excitation device several times on the
surface of the tissue, thereby ensuring that the N shear waves
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are excited in respect to the same position, which is helpful
to ensure accuracy of the final elasticity parameter detection
result. After transmitting the ultrasonic wave corresponding
to each of the shear waves and receiving the ultrasonic echo
signal corresponding to each of the shear waves by the
ultrasonic transducer, the propagation characteristic param-
eter of each of the shear waves is acquired according to the
ultrasonic echo signal corresponding to each of the shear
waves. Finally, an elasticity parameter of the tissue is
calculated according to propagation characteristic param-
eters of the N shear waves and the density of the tissue.
Since the excitation device and the ultrasonic transducer are
maintained in contact with the surface of the tissue, the
receiving of the ultrasonic echo signals is continuous, and
thereby elasticity detection efficiency can be improved.

[0053] FIG. 4 is a flow chart of a second embodiment of
the elasticity detection method of the present invention, and
as shown in F1G. 4, the method includes the following steps:

[0054] step 401: controlling the excitation device to peri-
odically excite N shear waves having one or M frequencies
in the tissue at a preset time interval, and controlling the
ultrasonic transducer to transmit ultrasonic waves to the
tissue at the same or different angles and/or frequencies,
wherein 2<sM=N.

[0055] Wherein, 2<M=N.

[0056] In the present embodiment, in order to ensure a
more accurate elasticity detection result of the tissue, fre-
quencies of the N shear waves may be different, and further,
the angles and frequencies of transmitting the ultrasonic
waves and receiving the ultrasonic echo signals by the
ultrasonic transducer can be different.

[0057] Forexample, in a mode in which a vibrator excites
a shear wave, it is possible to control the vibrator to transmit
mechanical vibrations with different frequencies, so that
shear waves with different frequencies can be excited in the
tissue. For another example, when exciting the shear waves
by a loudspeaker, the loudspeaker can be controlled to
transmit sound waves with different frequencies, thereby
exciting the shear waves with different frequencies.

[0058] It should be noted that the control of each of the
shear waves and the control of the ultrasound waves may
include any one of the following combinations: exciting the
shear waves with a single frequency, and transmitting the
ultrasonic waves with the same frequency to the tissue at the
same or different angles; exciting the shear waves with a
single frequency, and transmitting the ultrasonic waves with
different frequencies to the tissue at the same angle; exciting
the shear waves with M frequencies, and transmitting the
ultrasonic waves to the tissue at the same angle or frequency;
and exciting the shear waves with M frequencies, and
transmitting the ultrasonic waves to the tissue at different
angles or frequencies or at different angles and frequencies,
and so on.

[0059] In the present embodiment, by controlling the
excitation device and the ultrasonic transducer to generate
the shear waves with different frequencies and the ultrasonic
waves with different angles in the tissue, elasticity detection
dimension of the tissue is diversified, which is helpful to
improve accuracy and reliability of the detection results.

[0060] Step 402: receiving, by the ultrasonic transducer,
an ultrasonic echo signal corresponding to each of the shear
waves.
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[0061] Step 403: acquiring the propagation characteristic
parameter of each of the shear waves according to the
ultrasonic echo signal corresponding to each of the shear
waves.

[0062] Step 404: calculating the elasticity parameter of the
tissue according to propagation characteristic parameters of
the N shear waves and the tissue density of the tissue.
[0063] Step 405: mapping the elasticity parameter of the
tissue into a corresponding grayscale or color image by
using a grayscale or color mapping.

[0064] In the present embodiment, in order to more intui-
tively understand the elasticity status of the tissue, the
calculated elasticity parameter can be mapped in color to
obtain a corresponding elasticity image.

[0065] FIG. 5 is a schematic diagram of a first embodi-
ment of an elasticity detection device of the present inven-
tion, and as shown in FIG. 5, the elasticity detection device
includes:

[0066] a control host 1, an excitation device 2 and an
ultrasonic transducer 3.

[0067] The control host 1 includes a controlling module
11, a receiving module 12, an acquiring module 13, and a
calculating module 14.

[0068] The controlling module 11 is configured to control
the excitation device to periodically excite N shear waves in
a tissue at preset time interval and control the ultrasonic
transducer to transmit an ultrasound wave to the tissue,
wherein the excitation device and the ultrasonic transducer
are maintained in contact with a surface of the tissue, and N
is an integer greater than 1.

[0069] The receiving module 12 is configured to receive
an ultrasonic echo signal corresponding to each of the shear
waves by the ultrasonic transducer.

[0070] The acquiring module 13 is configured to acquire a
propagation characteristic parameter of each of the shear
waves according to the ultrasonic echo signal corresponding
to each of the shear waves.

[0071] The calculating module 14 is configured to calcu-
late an elasticity parameter of the tissue, according to
propagation characteristic parameters of the N shear waves
and the tissue density of the tissue.

[0072] The elasticity detection device of the present
embodiment can be used in the technical solutions of the
embodiments of the above-mentioned method, and has
similar realization principle and technical effect thereto, and
thus will not be repeated here.

[0073] It will be understood by those of ordinary skill in
the art that all or part of the steps of the embodiments of the
method described above may be accomplished by using
program related hardware, and the program may be stored in
a computer readable storage medium. When the program is
executed, the steps included in the embodiments of the
above-mentioned method will be executed. The above-
mentioned storage medium includes various kinds of media
that can store a program code, such as a ROM, a RAM, a
magnetic disk, or an optical disk.

[0074] Finally, it should be noted that, the above embodi-
ments are merely intended to illustrate rather than limit the
technical solutions of the present invention; although the
present invention has been described in detail with reference
to the above embodiments, one with ordinary skill in the art
shall understand that modifications can still be made to the
technical solutions recorded in the foregoing embodiments,
or equivalent substitutions can still be made to part or all of
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the technical features therein. Neither these modifications
nor these substitutions shall make the essence of the corre-
sponding technical solutions depart from the scope of the
technical solutions in the above embodiments of the present
application.

What is claimed is:
1. A method for elasticity detection, comprising:
step 1: maintaining an excitation device and an ultrasonic
transducer in contact with a surface of a tissue; con-
trolling the excitation device to periodically excite N
shear waves in the tissue at a preset time interval, and
controlling the ultrasonic transducer to transmit an
ultrasonic wave to the tissue, where N is an integer
greater than 1;
step 2: receiving, by the ultrasonic transducer, an ultra-
sonic echo signal corresponding to each of the shear
waves;
step 3: obtaining a propagation characteristic parameter of
each of the shear waves according to the ultrasonic
echo signal corresponding to each of the shear waves;
step 4: calculating an elasticity parameter of the tissue
according to propagation characteristic parameters of
the N shear waves and a tissue density of the tissue.
2. The method according to claim 1, wherein the step 3
comprises:
acquiring a tissue motion parameter corresponding to
each of the shear waves by performing signal process-
ing on the ultrasonic echo signal corresponding to each
of the shear waves; and
acquiring a propagation characteristic parameter of each
of the shear waves according to the tissue motion
parameter corresponding to each of the shear waves.
3. The method according to claim 2, wherein the signal
processing comprises at least one of the following: time-
domain cross-correlation, spectral cross-correlation, square
error sum, spot tracking, scale invariant feature point track-
ing, dynamic programming, zero cross-tracking and peak
searching;
the tissue motion parameter comprises a displacement or
a strain; the propagation characteristic parameter com-
prises a propagation velocity or a propagation attenu-
ation coefficient.
4. The method according to claim 1, wherein the step 4
comptises:
calculating an average value of propagation characteristic
parameters of the N shear waves; and
calculating an elasticity parameter of the tissue according
to the average value of propagation characteristic
parameters of the N shear waves and the tissue density.
5. The method according to claim 1, wherein the step 4
comprises:
calculating the elasticity parameter of the tissue corre-
sponding to each of the shear waves according to the
propagation characteristic parameter of each of the
shear waves and the tissue density; and
calculating an average value of elasticity parameters of
the tissue corresponding to the N shear waves, and the
elasticity parameter of the tissue is an average value of
the elasticity parameters of the tissue corresponding to
the N shear waves.
6. The method according to claim 1, wherein after the step
4, the method further comprises:
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mapping the elasticity parameter of the tissue into a
corresponding grayscale or color image by using a
grayscale or color mapping.

7. The method according to claim 1, wherein the step 1

comprises:

controlling the excitation device to periodically excite N
shear waves having one or M frequencies in the tissue
at a preset time interval and controlling the ultrasonic
transducer to transmit ultrasonic waves to the tissue at
same or different angles and/or frequencies, wherein
2=M=N.

8. The method according to claim 1, wherein the excita-
tion device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

9. The method according to claim 2, wherein the excita-
tion device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

10. The method according to claim 3, wherein the exci-
tation device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

11. The method according to claim 4, wherein the exci-
tation device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

12. The method according to claim 5, wherein the exci-
tation device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

13. The method according to claim 7, wherein the exci-
tation device comprises any one of the following devices: a
vibrator, an ultrasonic transducer and a loudspeaker.

14. The method according to claim 1, wherein the elas-
ticity parameters comprise at least one of following param-
eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

15. The method according to claim 2, wherein the elas-
ticity parameters comprise at least one of following param-
eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

16. The method according to claim 3, wherein the elas-
ticity parameters comprise at least one of following param-
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eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

17. The method according to claim 4, wherein the elas-
ticity parameters comprise at least one of following param-
eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

18. The method according to claim 5, wherein the elas-
ticity parameters comprise at least one of following param-
eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

19. The method according to claim 7, wherein the elas-
ticity parameters comprise at least one of following param-
eters: shear modulus, Young’s modulus, shear elasticity,
shear viscosity, mechanical impedance, mechanical relax-
ation time and anisotropy.

20. A device for elasticity detection, comprising:

a control host, an excitation device and an ultrasonic
transducer; where the excitation device and the ultra-
sound transducer are maintained in contact with a
surface of a tissue; and

the control host comprises:

a controlling module, configured to control the excitation
device to periodically excite N shear waves in the tissue
at a preset time interval and control the ultrasonic
transducer to transmit ultrasonic waves to the tissue, N
being an integer greater than 1;

a receiving module, configured to receive by the ultra-
sonic transducer an ultrasonic echo signal correspond-
ing to each of the shear waves;

an acquiring module, configured to acquire a propagation
characteristic parameter of each of the shear waves
according to the ultrasonic echo signal corresponding
to each of the shear waves; and

a calculating module, configured to calculate an elasticity
parameter of the tissue according to propagation char-
acteristic parameters of the N shear waves and a tissue
density of the tissue.
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