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IDENTIFICATION METHOD AND DEVICE

RELATED APPLICATION

The present application is a U.S. National Stage filing
under 35 U.S.C. § 371 of international patent cooperation
treaty (PCT) application No. PCT/CN2015/076714, filed
Apr. 16, 2015, and entitled “IDENTIFICATION METHOD
AND DEVICE”, which claims the benefit of priority to
Chinese Patent Application No. 201410179083.5, filed on
Apr. 30, 2014, which applications are hereby incorporated
into the present application by reference herein in their
respective entireties.

TECHNICAL FIELD

This application relates to the field of wearable device
technologies, and in particular, to an identification method
and device.

BACKGROUND

Along with the development of electronic devices, wear-
able devices such as smart wrist bands and smart watches are
gradually popularized. People can use the wearable devices
conveniently to monitor the amount of exercise, monitor
sleep quality, monitor health conditions, view mobile phone
information, and the like.

Generally, existing wearable devices such as smart wrist
bands and smart watches request that a user preset a wearing
part for purposes of ensuring monitoring precision and
facilitating user operations. For example, each time a user
wears a smart wrist band, the smart wrist band prompts the
user to input information about whether a current wearing
part is a left hand or a right hand, so as to complete
corresponding wearing setting. The configuration process
increases the operation time of the user, and deteriorates user
experience.

SUMMARY

This application is directed to: providing an identification
method and device.

According to one example aspect of at least one embodi-
ment of this application, an identification method is pro-
vided, the method comprising:

acquiring a first heartbeat propagation signal and a second
heartbeat propagation signal separately from a target limb of
a body; and

identifying whether the target limb is a left limb or a right
limb at least according to the first heartbeat propagation
signal and the second heartbeat propagation signal.

According to another example aspect of at least one
embodiment of this application, an identification device is
provided, the device comprising:

an acquiring module, configured to acquire a first heart-
beat propagation signal and a second heartbeat propagation
signal separately from a target limb of a body; and

an identification module, configured to identify whether
the target limb is a left limb or a right limb at least according
to the first heartbeat propagation signal and the second
heartbeat propagation signal.

In the example methods and devices according to the
embodiments of this application, the first heartbeat propa-
gation signal and the second heartbeat propagation signal are
acquired from the target limb, and whether the target limb is
a left limb or a right limb is identified at least according to
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the first heartbeat propagation signal and the second heart-
beat propagation signal, thereby implementing automatic
identification of left and right limbs, simplifying configura-
tion steps, and improving user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an example flowchart of an identification method
according to an embodiment of this application;

FIG. 2 shows a time difference between a crest on an
electrocardiographic waveform signal and a crest on a blood
flow pulsation waveform signal measured at a left wrist
according to an example embodiment of this application;

FIG. 3 shows a time difference between a crest on an
electrocardiographic waveform signal and a crest on a blood
flow pulsation waveform signal measured at a right wrist
according to an example embodiment of this application;

FIG. 4 is an example asymmetric schematic diagram of a
heart according to an example embodiment of this applica-
tion;

FIG. 5 is an example flowchart of an identification method
according to an example embodiment of this application;

FIG. 6 is an example flowchart of an identification method
according to another example embodiment of this applica-
tion;

FIG. 7 is an example flowchart of an identification method
according to another example embodiment of this applica-
tion;

FIG. 8 is an example schematic diagram of a left hand
mode and a right hand mode of a smartphone according to
an example embodiment of this application;

FIG. 9 is an example schematic structural diagram of
modules of an identification device according to an example
embodiment of this application;

FIG. 10 is an example schematic structural diagram of
modules of an acquiring module according to an example
embodiment of this application;

FIG. 11 is an example schematic structural diagram of
modules of an identification module according to an
example embodiment of this application;

FIG. 12 is an example schematic structural diagram of
modules of an identification module according to another
example embodiment of this application;

FIG. 13 is an example schematic structural diagram of
modules of an identification device according to an example
embodiment of this application;

FIG. 14 is an example schematic structural diagram of
modules of an identification device according to another
example embodiment of this application;

FIG. 15 is an example schematic structural diagram of
modules of an identification device according to another
example embodiment of this application;

FIG. 16 is an example schematic structural diagram of
modules of an identification device according to another
example embodiment of this application; and

FIG. 17 is an example schematic diagram of a hardware
structure of an identification device according to an embodi-
ment of this application.

DETAILED DESCRIPTION

Example embodiments of this application are further
described below in detail with reference to accompanying
drawings and embodiments. The following embodiments are
used to describe this application, but are not intended to limit
the scope of this application.
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A person skilled in the art should understand that in the
embodiments of this application, the value of the sequence
number of each step does not indicate an execution order,
and the execution order of the steps should be determined
according to a function and an inherent logic thereof, and
should not form any limit to the implementation process of
the embodiments of this application.

It is noted that existing wearable devices, such as a smart
watch and a smart wrist band, generally all have a capability
of detecting an electrocardiographic waveform signal and a
blood flow pulsation waveform signal. Meanwhile, it is
assumed that a difference between a time in which an
electrocardiographic waveform signal corresponding to a
cardiac cycle reaches the left hand and a time in which a
blood flow pulsation waveform signal corresponding to the
cardiac cycle reaches the left hand is AT, and a difference
between a time in which the electrocardiographic waveform
signal corresponding to the cardiac cycle reaches the right
hand and a time in which the blood flow pulsation waveform
signal corresponding to the cardiac cycle reaches the right
hand is AT, Since the heart is asymmetrical (that is, located
on the left of the chest) in the human body, there is an
obvious difference between AT, and AT, (a reason for this
difference will be explained in detail later). This application
implements identification of left and right hands based on
this difference, and similarly implements identification of
left and right arms, left and right shoulders, left and right
feet, and left and right legs.

FIG. 1 is a flowchart of an identification method accord-
ing to an embodiment of this application, and the identifi-
cation method may be implemented in, for example, an
identification device. As shown in FIG. 1, the method
comprises:

S120: Acquire a first heartbeat propagation signal and a
second heartbeat propagation signal separately from a target
limb of a body.

S140: Identify whether the target limb is a left limb or a
right limb at least according to the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

In the method according to the embodiment of this
application, the first heartbeat propagation signal and the
second heartbeat propagation signal are acquired from the
target limb, and whether the target limb is a left limb or a
right limb is identified at least according to the first heartbeat
propagation signal and the second heartbeat propagation
signal, thereby implementing automatic identification of left
and right limbs, simplifying configuration steps, and
improving user experience.

Functions of steps S120 and S140 are described below in
detail with reference to example embodiments.

S120: Acquire a first heartbeat propagation signal and a
second heartbeat propagation signal separately from a target
limb of a body.

The target limb is one of a left limb and a right limb
described later, which may be a hand, an arm, a shoulder, a
foot, or a leg. In addition, the identification of the target limb
in this application comprises: identifying the left hand or
right hand from two hands of a human body, identifying the
left arm or right arm from two arms of a human body,
identifying the left shoulder or right shoulder from two
shoulders of a human body, identifying the left foot or right
foot from two feet of a human body, or identifying the left
leg or right leg from two legs of a human body. A person
skilled in the art should understand that identification prin-
ciples for hands, arms, shoulders, feet or legs are the same,
and identification processes for hands, arms, shoulders, feet
or legs are similar; therefore, for the sake of simplicity, this
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application emphasizes identifying the left hand or right
hand from two hands of the human body.

The first heartbeat propagation signal and the second
heartbeat propagation signal are heartbeat propagation sig-
nals of different types, in other words, the first heartbeat
propagation signal and the second heartbeat propagation
signal are two heartbeat propagation signals having different
propagation speeds in the human body. For example, the first
heartbeat propagation signal may be one of an electrocar-
diographic waveform signal and a blood flow pulsation
waveform signal, and the second heartbeat propagation
signal may be one of the electrocardiographic waveform
signal and the blood flow pulsation waveform signal differ-
ent from the first heartbeat propagation signal. The electro-
cardiographic waveform signal is a signal reflecting electri-
cal activities generated by the heart during every cardiac
cycle, and may be, for example, an electrocardiogram of the
human body, which may be obtained by using, for example,
a group of ECG detecting motor. The blood flow pulsation
waveform signal is a signal reflecting blood flow pulsation
generated by the heart during every cardiac cycle, which
may be, for example, a photoplethysmography (PPG) pulse
wave of the human body, which may be obtained by using,
for example, an optical sensor, an ultrasonic sensor, an
electromagnetic field sensor, or the like.

$140: Identify whether the target limb is a left limb or a
right limb at least according to the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

In an example embodiment, step S140 may comprise:

S141: Acquire a time corresponding to a first feature point
on the first heartbeat propagation signal;

$142: Acquire a time corresponding to a second feature
point on the second heartbeat propagation signal, the second
feature point being corresponding to the first feature point;
and

S143: Identify whether the target limb is a left limb or a
right limb at least according to a time difference between the
time corresponding to the first feature point and the time
corresponding to the second feature point.

The first feature point may be a crest on the first heartbeat
propagation signal, and correspondingly the second feature
point may be a crest on the second heartbeat propagation
signal. Certainly, a person skilled in the art should under-
stand that the first feature point may further be a trough on
the first heartbeat propagation signal, and correspondingly,
the second feature point may further be a trough on the
second heartbeat propagation signal; or, the first feature
point may further be a crest on the first heartbeat propagation
signal, and correspondingly, the second feature point may
further be a trough on the second heartbeat propagation
signal; or the first feature point may further be a trough on
the first heartbeat propagation signal, and correspondingly,
the second feature point may further be a crest on the second
heartbeat propagation signal. For the sake of simplicity,
description is made below only by using an example in
which the first feature point and the second feature point are
respectively crests on corresponding heartbeat propagation
signals.

Selection of the first feature point and the second feature
point may be determined according to a propagation speed
relationship between the first heartbeat propagation signal
and the second heartbeat propagation signal. For example,
generally, the electrocardiographic waveform signal having
a high propagation speed may be used as the first heartbeat
propagation signal, and the blood flow pulsation waveform
signal having a low propagation speed may be used as the
second heartbeat propagation signal; in this way, a crest may
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be selected randomly on the electrocardiographic waveform
signal to serve as the first feature point, and correspondingly,
an nth crest after the first feature point may be selected on
the blood flow pulsation waveform signal to serve as the
second feature point, where n is a preset value. The preset
value may be set in advance, for example, may be 1, 2, or
the like. Meanwhile, in consideration of reducing the error,
the first feature point and the second feature point are
preferably located in a same cardiac cycle, that is, the preset
value is 1.

In an example embodiment, step S143 may comprise:

S143a: Identify whether the target limb is a left limb or a
right limb according to a reference time difference and a
time difference between the time corresponding to the first
feature point and the time corresponding to the second
feature point.

Referring to FIG. 2, the waveform at the upper part is a
waveform graph of an electrocardiographic waveform signal
210 measured at the left wrist of the human body, the
waveform at the lower part is a waveform graph of a blood
flow pulsation waveform signal 220 measured at the left
wrist of the human body, and it can be seen that, in a same
cardiac cycle, the crest on the electrocardiographic wave-
form signal 210 measured at the left wrist reaches the left
wrist first, then the crest on the blood flow pulsation wave-
form signal 220 measured at the left wrist reaches the left
wrist, and a time difference AT, exists between the two
crests, which may be recorded as a left hand time difference.
The reason for the time difference lies in that the propagation
speed of the electrocardiographic waveform signal in the
human body is greater than that of the blood flow pulsation
waveform signal.

Referring to FIG. 3, the waveform at the upper part is a
waveform graph of an electrocardiographic waveform signal
310 measured at the right wrist of the human body, the
waveform at the lower part is a waveform graph of a blood
flow pulsation waveform signal 320 measured at the right
wrist of the human body, and similarly, since the propagation
speed of the electrocardiographic waveform signal in the
human body is greater than that of the blood flow pulsation
waveform signal, the crest on the electrocardiographic
waveform signal 310 measured at the right wrist reaches the
right wrist first, then the crest on the blood flow pulsation
waveform signal 320 measured at the right wrist reaches the
right wrist, and a time difference AT exists between the two
crests, which may be recorded as a right hand time differ-
ence.

During research, the inventor finds that the left hand time
difference AT, is obviously less than the right hand time
difference ATy because of the asymmetry of the heart of the
human body. Referring to FIG. 4, a transmission path of a
signal (comprising a blood flow pulsation waveform signal
and an electrocardiographic waveform signal) from a heart
430 to a left wrist 410L is a left side path 420L, and a
distance thereof is assumed as D;; and a transmission path
of the signal from the heart 430 to a right wrist 410R is a
right side path 420R, and a distance thereof is assumed as
Dy. The heart 430 is located on the left of the chest, and
therefore, D,<Dy. It may be assumed that a propagation
speed of the blood flow pulsation waveform signal is V,
and a propagation speed of the electrocardiographic wave-
form signal is V, and then:

DL DL 1 1 (1)
st= ;-5 =05 )
and

D D 1 1 2
sre= 28D _pu( Lo L) @

Vp VE Vp VE
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According to the above formulas (1) and (2), and D, <Dy,
it may be derived that AT, <T.

Therefore, in an example embodiment, the reference time
difference may be determined in advance, and the reference
time difference may comprise a left-hand reference time
difference and a right-hand reference time difference, and
the left-hand reference time difference AT, and the right-
hand reference time difference AT.; may be obtained
through experiments. In step S123, a time difference
between the time corresponding to the first feature point and
the time corresponding to the second feature point (denoted
as an actually measured time difference in brief below) is
compared with the left-hand reference time difference AT,
and the right-hand reference time difference AT ., to deter-
mine whether they are matched, thereby determining
whether the target limb is the left hand or the right hand.
Specifically, the lefi-hand reference time difference AT,
may be a first time value, the right-hand reference time
difference AT, may be a second time value, and identifi-
cation may be implemented according to proximities of the
actually measured time difference to the two time values.
For example, when the actually measured time difference is
closer to the first time value, it may be determined that the
target limb is the left hand. Or, as shown in Table 1, the
left-hand reference time difference AT, may be in a first
time interval (0.27 s, 0.29 s), the right-hand reference time
difference AT, may be in a second time interval (0.37 s,
0.39 s), and identification may be implemented according to
situations in which the actually measured time difference
falls within the two time intervals. For example, when the
actually measured time difference is 0.275 s which falls
within the first time interval, it may be determined that the
target limb is the left hand.

TABLE 1

AT, ATz

(0.275,029 5) 037,039 5)

In addition, in another example embodiment, the refer-
ence time difference may also merely comprise one of the
left-hand reference time difference and the right-hand ref-
erence time difference. For example, the reference time
difference merely comprises the left-hand reference time
difference AT.;, which is in a time interval; it may be
determined whether the actually measured time difference
falls within the time interval, and if yes, the target limb is the
left hand; otherwise, the target limb is the right hand.

Meanwhile, during research, the inventor further finds
that the pulse, blood pressure, body temperature, motion
state, body gesture, and the like of the human body will
affect the result of the actually measured time difference. For
example, when the human body is in a motion state, the
propagation speed of the blood flow pulsation waveform
signal is increased, while the propagation speed of the
electrocardiographic waveform signal is almost unaffected,
in this case, the actually measured time difference is less
than that in a non-motion state. For another example, when
the target limb under detection is in a raised state (for
example, the right hand is raised), the propagation speed of
the blood flow pulsation waveform signal is lowered due to
the gravity, while the propagation speed of the electrocar-
diographic waveform signal is almost unaffected; in this
case, the actually measured time difference is greater than
that in a non-raised state. Therefore, in order to improve the
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identification precision, referring to FIG. 5, in an example
embodiment, the method further comprises:

S130: Acquire first sensor information.

The first sensor information comprises: at least one of
pulse information, blood pressure information, body tem-
perature information, motion state information, and body
gesture information.

Moreover, step S143 may comprise:

S1434: Identify whether the target limb is a left limb or a
right limb according to a reference time difference, the first
sensor information, and a time difference between the time
corresponding to the first feature point and the time corre-
sponding to the second feature point.

Assuming that the first sensor information is the pulse
information, which is specifically the number of pulses per
minute, the reference time difference may be shown as that
in Table 2. Corresponding to different pulse information,
corresponding reference time differences have slight differ-
ences. For example, when the user is in motion, the number
of pulses per minute is in [90, 100), a left-hand reference
time difference AT, is in (0.268 s, 0.272 5], and some data
thereof does not fall within the range of the left-hand
reference time difference (0.268 s, 0.272 ) in a non-motion
state. Assuming that the detection result displays that the
current pulse information of the user is 100 per minute, and
the actually measured time difference is 0.269 s, it may be
determined that the target limb is the left hand.

TABLE 2
Pulse information AT ATz
[60, 70) (0.286 5, 0.290 5) (0.386 5, 0.390 s)
[70, 80) (0.276 5, 0.286 5] (0.376 5, 0.386 5]
[80, 90) (0.272 5, 0.276 5] (0.372 5, 0.376 5]
[90, 100] (0.268 5, 0.272 5] (0.368 5, 0.372 5]

As shown in FIG. 6, in an example embodiment of this
application, the method may further comprise:

S150: Execute a corresponding operation according to an
identification result.

The executing a corresponding operation may comprise:
at least one of mode switching, user prompting, and device
matching. For example, if the user transfers a wrist band
(comprising an identification device) from the right hand to
the left hand, and the identification device automatically
identifies that the wrist band is worn on the left hand, a right
hand mode is switched to a left hand mode, and the
identification device can prompt the user that currently the
right hand mode is switched to the left hand mode. In
addition, a smartphone may be notified to establish a match-
ing relationship with the wrist band based on the left hand
mode.

In addition, during research, the inventor finds that the
identification result, in combination with some sensor data,
may further assist another device in determining whether the
another device is located on the left hand or the right hand
of the user. For example, in response to the identification
device worn on the left hand of the user, a smartphone is held
by the left hand of the user at the same time, the identifi-
cation device and the smartphone can collect the same
acceleration data. Therefore, as shown in FIG. 7, in an
example embodiment of this application, the method further
comprises:

S160: Acquire second sensor information.

S170: Send the identification result and the second sensor
information to another device.
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The second sensor information may comprise accelera-
tion information, angle information, and the like. In addi-
tion, the other device may compare the second sensor
information with sensor information of the other device, and
may determine, according to a comparison result, a part of
the body of the user where the other device is located. For
example, assuming that the identification result displays that
the target limb is the left hand, and meanwhile, the second
sensor information is consistent with the sensor information
of the another device, the another device is also located at
the left hand of the user; assuming that the identification
result displays that the target limb is the right hand, and
meanwhile, the second sensor information is consistent with
the sensor information of the another device, the another
device is also located at the right hand of the user.

In addition, the other device may also perform a corre-
sponding operation, such as mode switching, according to
the part where the other device is located. For example, as
shown in FIG. 8, in response to that a smartphone is
transferred from the right hand to the left hand, the smart-
phone FIG. may be automatically switched from the right
hand mode at the left side of FIG. 8 to the left hand mode
at the right side of FIG. 8, to facilitate an unlock operation
of the user.

In addition, an embodiment of this application further
provides a computer readable medium, comprising com-
puter readable instructions for performing the following
operations when being executed: executing operations of
steps $120-5170 in the methods in the example embodiment
s shown in FIG. 1, FIG. 5, FIG. 6 and FIG. 7.

To sum up, the method of this application can implement
identification of left and right limbs automatically, can
perform a corresponding operation such as mode switching,
user prompting, or device matching according to the iden-
tification result, and can assist another device in implement-
ing the identification of the left and right limbs, thereby
effectively simplifying device configuration steps, saving
user time, and improving user experience.

FIG. 9 is a schematic structural diagram of modules of an
identification device according to an embodiment of this
application, and the identification device may be a smart
wearable device such as a smart wrist band, a smart watch,
or a smart arm band.

The identification device 900 may comprise:

an acquiring module 910, configured to acquire a first
heartbeat propagation signal and a second heartbeat propa-
gation signal separately from a target limb of a body; and

an identification module 920, configured to identify
whether the target limb is a left limb or a right limb at least
according to the first heartbeat propagation signal and the
second heartbeat propagation signal.

The identification device according to the embodiment of
this application acquires the first heartbeat propagation
signal and the second heartbeat propagation signal from the
target limb, and identifies whether the target limb is a left
limb or a right limb at least according to the first heartbeat
propagation signal and the second heartbeat propagation
signal, thereby implementing automatic identification of left
and right limbs, simplifying configuration steps, and
improving user experience.

Functions of the acquiring module 910 and the identifi-
cation module 920 are described below in detail with
reference to example embodiments.

Referring to FIG. 10, the acquiring module 910 may
comprise:
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a first acquiring unit 911, configured to acquire the first
heartbeat propagation signal from the target limb of the
body; and

a second acquiring unit 912, configured to acquire the
second heartbeat propagation signal from the target limb of
the body, the second heartbeat propagation signal and the
first heartbeat propagation signal being of different types.

The target limb is one of a left limb and a right limb,
which may be a hand, an arm, a shoulder, a foot, or a leg. In
addition, the identification of the target limb in this appli-
cation comprises: identifying the left hand or right hand
from two hands of a human body, identifying the left arm or
right arm from two arms of a human body, identifying the
left shoulder or right shoulder from two shoulders of a
human body, identifying the left foot or right foot from two
feet of a human body, or identifying the left leg or right leg
from two legs of a human body. A person skilled in the art
should understand that identification principles for hands,
arms, shoulders, feet or legs are the same, and identification
processes for hands, arms, shoulders, feet or legs are similar;
therefore, for the sake of simplicity, this application empha-
sizes identifying the left hand or right hand from two hands
of the human body.

The first heartbeat propagation signal and the second
heartbeat propagation signal are heartbeat propagation sig-
nals of different types, in other words, the first heartbeat
propagation signal and the second heartbeat propagation
signal are two heartbeat propagation signals having different
propagation speeds in the human body. For example, the first
heartbeat propagation signal may be one of an electrocar-
diographic waveform signal and a blood flow pulsation
waveform signal, and the second heartbeat propagation
signal may be one of the electrocardiographic waveform
signal and the blood flow pulsation waveform signal differ-
ent from the first heartbeat propagation signal. The electro-
cardiographic waveform signal is a signal reflecting electri-
cal activities generated by the heart during every cardiac
cycle, and may be, for example, an electrocardiogram of the
human body, which may be obtained by using, for example,
a group of ECG detecting motor. The blood flow pulsation
waveform signal is a signal reflecting blood flow pulsation
generated by the heart during every cardiac cycle, which
may be, for example, a photoplethysmography (PPG) pulse
wave of the human body, which may be obtained by using,
for example, an optical sensor, an ultrasonic sensor, an
electromagnetic field sensor, or the like.

Referring to FIG. 11, the identification module 920 may
comprise:

a first time acquiring unit 921, configured to acquire a
time corresponding to a first feature point on the first
heartbeat propagation signal;

a second time acquiring unit 922, configured to acquire a
time corresponding to a second feature point on the second
heartbeat propagation signal, the second feature point being
corresponding to the first feature point; and

an identification unit 923, configured to identify whether
the target limb is a left limb or a right limb at least according
to a time difference between the time corresponding to the
first feature point and the time corresponding to the second
feature point.

The first feature point may be a crest on the first heartbeat
propagation signal, and correspondingly the second feature
point may be a crest on the second heartbeat propagation
signal. Certainly, a person skilled in the art should under-
stand that the first feature point may further be a trough on
the first heartbeat propagation signal, and correspondingly,
the second feature point may further be a trough on the
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second heartbeat propagation signal; or, the first feature
point may further be a crest on the first heartbeat propagation
signal, and correspondingly, the second feature point may
further be a trough on the second heartbeat propagation
signal; or the first feature point may further be a trough on
the first heartbeat propagation signal, and correspondingly,
the second feature point may further be a crest on the second
heartbeat propagation signal. For the sake of simplicity,
description is made below only by using an example in
which the first feature point and the second feature point are
respectively crests on corresponding heartbeat propagation
signals.

Referring to FIG. 12, the identification module 920 may
further comprise:

a selection strategy determining unit 924, configured to
determine a strategy of selecting the first feature point and
the second feature point according to a propagation speed
relationship between the first heartbeat propagation signal
and the second heartbeat propagation signal. For example,
generally, the electrocardiographic waveform signal having
a high propagation speed may be used as the first heartbeat
propagation signal, and the blood flow pulsation waveform
signal having a low propagation speed may be used as the
second heartbeat propagation signal; in this way, a crest may
be selected randomly on the electrocardiographic waveform
signal to serve as the first feature point, and correspondingly,
ann” crest after the first feature point may be selected on the
blood flow pulsation waveform signal to serve as the second
feature point, where n is a preset value. The preset value may
be set in advance, for example, may be 1, 2, or the like.
Meanwhile, in consideration of reducing the error, the first
feature point and the second feature point are preferably
located in a same cardiac cycle, that is, the preset value is 1.

In an example embodiment, referring to FIG. 13, the
device 900 further comprises:

a reference module 930, configured to determine the
reference time difference in advance.

Moreover, the identification unit 923 may be configured
to identify whether the target limb is a left limb or a right
limb according to a reference time difference and a time
difference between the time corresponding to the first feature
point and the time corresponding to the second feature point.
For the specific identification process, reference may be
made to the method embodiment in the foregoing, which is
not repeated herein.

In another example embodiment, to improve the identi-
fication precision, referring to FIG. 14, the device 900
farther comprises:

a reference module 930, configured to determine the
reference time difference in advance; and

a first sensor module 940, configured to acquire first
sensor information.

Moreover, the identification unit 923 is configured to
identify whether the target limb is a left limb or a right limb
according to a reference time difference, the first sensor
information, and a time difference between the time corre-
sponding to the first feature point and the time correspond-
ing to the second feature point. For the specific identification
process, reference may be made to the method embodiment
in the foregoing, which is not repeated herein.

Referring to FIG. 15, in an example embodiment, the
device 900 further comprises:

an executing module 950, configured to execute a corre-
sponding operation according to an identification result. The
executing a corresponding operation may comprise: at least
one of mode switching, user prompting, and device match-
ing.
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Referring to FIG. 16, in another example embodiment, the
device 900 further comprises:

a second sensor module 960, configured to acquire second
sensor information; and

a sending module 970, configured to send the identifica-
tion result and the second sensor information to another
device.

The second sensor information may comprise accelera-
tion information, angle information, and the like. In addi-
tion, the other device may compare the second sensor
information with sensor information of the other device, and
may determine, according to a comparison result, a part of
the body of the user where the other device is located. In
addition, the other device may also perform a corresponding
operation, such as mode switching, according to the part
where the other device is located.

To sum up, the identification device of this application can
implement identification of left and right limbs automati-
cally, can perform a corresponding operation such as mode
switching, user prompting, or device matching according to
the identification result, and can assist another device in
implementing the identification of the left and right limbs,
thereby effectively simplifying device configuration steps,
saving user time, and improving user experience.

FIG. 17 shows a hardware structure of an identification
device according to an embodiment of this application. The
specific implementation of the identification device is not
limited in the specific embodiments of this application, and
referring to FIG. 17, the identification device 1700 may
comprise:

a processor 1710, a communications interface 1720, a
memory 1730, and a communications bus 1740.

The processor 1710, the communications interface 1720,
and the memory 1730 complete mutual communications via
the communications bus 1740.

The communications interface 1720 is configured to com-
municate with another network element.

The processor 1710 is configured to execute a program
1732, and specifically, can execute related steps in the
method embodiment shown in FIG. 1.

Specifically, the program 1732 may comprise program
code, the program code comprising a computer operation
instruction.

The processor 1710 may be a central processing unit
(CPU), or an application specific integrated circuit (ASIC),
or be one or more integrated circuits configured to imple-
ment the embodiments of this application.

The memory 1730 is configured to store the program
1732. The memory 1730 may comprise a high-speed RAM
memory, and may also comprise a non-volatile memory, for
example, at least one magnetic disk memory. The program
1732 may specifically perform the following steps:

acquiring a first heartbeat propagation signal and a second
heartbeat propagation signal separately from a target limb of
a body; and

identifying whether the target limb is a left limb or a right
limb at least according to the first heartbeat propagation
signal and the second heartbeat propagation signal.

For specific implementation of steps in the program 1732,
reference may be made to related steps or modules in the
foregoing embodiment, which is not described here. It can
be clearly understood by persons skilled in the art that, for
the purpose of convenient and brief description, as for a
specific working process of the foregoing device and mod-
ule, reference can be made to the corresponding process in
the foregoing method embodiments, and the details are not
described herein again.
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A person of ordinary skill in the art may be aware that, in
combination with the examples described in the embodi-
ments disclosed in this specification, units and method steps
may be implemented by electronic hardware, or a combi-
nation of computer software and electronic hardware.
Whether the functions are performed by hardware or soft-
ware depends on particular applications and design con-
straint conditions of the technical solutions. A person skilled
in the art may use different methods to implement the
described functions for each particular application, but it
should not be considered that the implementation goes
beyond the scope of this application.

When the functions are implemented in a form of a
software functional unit and sold or used as an independent
product, the functions may be stored in a computer-readable
storage medium. Based on such an understanding, the tech-
nical solutions of this application essentially, or the part
contributing to the prior art, or part of the technical solutions
may be implemented in the form of a software product. The
computer software product is stored in a storage medium,
and includes several instructions for instructing a computer
device (which may be a personal computer, a controller, a
network device, and the like) to perform all or a part of the
steps of the method described in the embodiment of this
application. The foregoing storage medium includes: any
medium that can store program codes, such as a USB flash
disk, a removable hard disk, a read-only memory (ROM,
Read-Only Memory), a random access memory (RAM,
Random Access Memory), a magnetic disk, or an optical
disk.

The foregoing example embodiments are merely intended
for describing this application rather than limiting this
application. A person of ordinary skill in the art should
understand that modifications and variations may still be
made without departing from the spirit and scope of this
application. Therefore, all equivalent technical solutions
shall fall within the scope of this application, and the patent
protection scope of this application shall be subject to the
claims.

What is claimed is:

1. A method, comprising:

acquiring, by a device comprising a processor, a first

heartbeat propagation signal and a second heartbeat
propagation signal separately from a target limb of a
body;

acquiring a first time corresponding to a first feature point

on the first heartbeat propagation signal;

acquiring a second time corresponding to a second feature

point on the second heartbeat propagation signal, the
second feature point corresponding to the first feature
point;

identifying whether the target limb is a left limb or a right

limb at least based on a comparison of a time difference
between the first time and the second time to a refer-
ence time difference, wherein the reference time dif-
ference comprises a left-hand reference time difference
and a right-hand reference time difference; and
executing a corresponding operation according to an
identification of the target limb, wherein the corre-
sponding operation comprises at least one of mode
switching, user prompting, or device matching.

2. The method of claim 1, wherein the first heartbeat
propagation signal and the second heartbeat propagation
signal are heartbeat propagation signals of different types.

3. The method of claim 1, wherein the first heartbeat
propagation signal is one of an electrocardiographic wave-
form signal or a blood flow pulsation waveform signal, and
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the second heartbeat propagation signal is one of the elec-
trocardiographic waveform signal or the blood flow pulsa-
tion waveform signal different from the first heartbeat propa-
gation signal.

4. The method of claim 1, further comprising:

determining a strategy of selecting the first feature point

and the second feature point according to a propagation
speed relationship between the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

5. The method of claim 1, wherein the first feature point
and the second feature point are located in a same cardiac
cycle.

6. The method of claim 1, wherein the first feature point
is a crest on the first heartbeat propagation signal, and the
second feature point is a crest on the second heartbeat
propagation signal.

7. The method of claim 1, further comprising:

acquiring first sensor information.

8. The method of claim 7, wherein the identifying whether
the target limb is the left limb or the right limb comprises:

identifying whether the target limb is the left limb or the

right limb based on the reference time difference, the
first sensor information, and the time difference.

9. The method of claim 7, wherein the first sensor
information comprises: at least one of pulse information,
blood pressure information, body temperature information,
motion state information, or body gesture information.

10. The method of claim 1, further comprising:

determining the reference time difference in advance.

11. The method of claim 1, further comprising:

acquiring second sensor information; and

sending the identification result and the second sensor

information to another device.

12. The method of claim 1, wherein the target limb
comprises: a hand, an arm, a shoulder, a foot, or a leg.

13. A device, comprising:

a memory that stores executable modules; and

a processor, coupled to the memory, that executes or

facilitates execution of the executable modules, com-
prising:
an acquiring module configured to acquire a first heart-
beat propagation signal and a second heartbeat
propagation signal separately from a target limb of a
body; and
an identification module configured for:
acquiring a first time corresponding to a first feature
point on the first heartbeat propagation signal,
acquiring a second time corresponding to a second
feature point on the second heartbeat propagation
signal, the second feature point corresponding to
the first feature point,
identifying whether the target limb is a left limb or
a right limb at least based on a comparison of a
time difference between the first time and the
second time to a reference time difference,
wherein the reference time difference comprises a
left-hand reference time difference and a right-
hand reference time difference; and
an executing module configured to execute a corre-
sponding operation according to an identification of
the target limb, wherein the corresponding operation
comprises at least one of mode switching, user
prompting, or device matching.

14. The device of claim 13, wherein the acquiring module

comprises:
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a first acquiring unit configured to acquire the first heart-
beat propagation signal from the target limb of the
body; and

a second acquiring unit configured to acquire the second
heartbeat propagation signal from the target limb of the
body, the second heartbeat propagation signal and the
first heartbeat propagation signal being of different
types.

15. The device of claim 13, wherein the identification

module further comprises:

a selection strategy determining unit configured to deter-
mine a strategy of selecting the first feature point and
the second feature point according to a propagation
speed relationship between the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

16. The device of claim 13, wherein the executable
modules further comprise:

a first sensor module configured to acquire first sensor

information.

17. The device of claim 16, wherein the identification
module is further configured to identify whether the target
limb is the left limb or the right limb based on the reference
time difference, the first sensor information, and the time
difference.

18. The device of claim 13, wherein the executable
modules further comprise:

a reference module configured to determine the reference

time difference in advance.

19. The device of claim 13, wherein the executable
modules further comprise:

a second sensor module configured to acquire second

sensor information; and

a sending module configured to send the identification
result and the second sensor information to another
device.

20. The device of claim 13, wherein the device is a

wearable device.

21. A computer readable storage device, comprising at
least one executable instruction, which, in response to
execution, causes a device comprising a processor to per-
form operations, comprising:

receiving a first heartbeat propagation signal and a second
heartbeat propagation signal from a target limb of a
body;

acquiring a first time corresponding to a first feature point
on the first heartbeat propagation signal,

acquiring a second time corresponding to a second feature
point on the second heartbeat propagation signal, the
second feature point corresponding to the first feature
point; and

identifying whether the target limb is a left limb or a right
limb at least based on a comparison of a time difference
between the first time and the second time to a refer-
ence time difference, wherein the reference time dif-
ference comprises a left-hand reference time difference
and a right-hand reference time difference; and

executing a corresponding operation according to an
identification of the target limb, wherein the corre-
sponding operation comprises at least one of mode
switching, user prompting, or device matching.

22. A device, characterized by comprising a processor and

a memory, the memory storing executable instructions, the
processor being connected to the memory via a communi-
cation bus, and when the identification device operates, the
processor executes the executable instructions stored in the
memory, so that the identification device executes opera-
tions, comprising:
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measuring a first heartbeat propagation signal and a
second heartbeat propagation signal from a target limb
of a body;

obtaining a first time corresponding to a first feature point
on the first heartbeat propagation signal;

obtaining a second time corresponding to a second feature
point on the second heartbeat propagation signal, the
second feature point corresponding to the first feature
point; and

identifying whether the target limb is a left limb or a right
limb at least based on a comparison of a time difference
between the first time and the second time to a refer-
ence time difference, wherein the reference time dif-
ference comprises a left-hand reference time difference
and a right-hand reference time difference; and

executing a corresponding operation according to an
identification of the target limb, wherein the corre-
sponding operation comprises at least one of mode
switching, user prompting, or device matching.

23. The computer readable storage device of claim 21,
wherein the first heartbeat propagation signal and the second
heartbeat propagation signal are heartbeat propagation sig-
nals of different types.

24. The device of claim 22, wherein the first heartbeat
propagation signal is one of an electrocardiographic wave-
form signal or a blood flow pulsation waveform signal, and
the second heartbeat propagation signal is one of the elec-
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trocardiographic waveform signal or the blood flow pulsa-
tion waveform signal different from the first heartbeat propa-
gation signal.

25. The device of claim 22, wherein the operations further
comprise:

determining a strategy of selecting the first feature point

and the second feature point according to a propagation
speed relationship between the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

26. The device of claim 22, wherein the first feature point
and the second feature point are located in a same cardiac
cycle.

27. The computer readable storage device of claim 21,
wherein the first heartbeat propagation signal is one of an
electrocardiographic waveform signal or a blood flow pul-
sation waveform signal, and the second heartbeat propaga-
tion signal is one of the electrocardiographic waveform
signal or the blood flow pulsation waveform signal different
from the first heartbeat propagation signal.

28. The computer readable storage device of claim 21,
wherein the operations further comprise:

determining a strategy of selecting the first feature point

and the second feature point according to a propagation
speed relationship between the first heartbeat propaga-
tion signal and the second heartbeat propagation signal.

29. The computer readable storage device of claim 21,
wherein the first feature point and the second feature point
are located in a same cardiac cycle.
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