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FALL-OFF DETECTION METHOD FOR
WEARABLE DEVICE AND WEARABLE
DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a national stage of International
Application No. PCT/CN2014/088665, filed on Oct. 15,
2014. The aforementioned application is hereby incorpo-
rated by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of the present disclosure relate to the
field of information technologies, and in particular, to a
fall-off detection method for a wearable device and a wear-
able device.

BACKGROUND

[0003] A wearable device is light and clings to the body of
a wearet, and is therefore a suitable medium for communi-
cation between the body of the wearer and the world.
According to different product forms, wearable devices may
be classified into different types such as watches, wrist-
bands, glasses, armbands, and pendants. Nowadays, wear-
able devices become increasingly popular in people’s lives.
For example, a child wears a wearable device and a parent
can know the whereabouts of the child in time. In some
cases, when a wearable device falls off from a wearer, it
indicates that the wearer may be in danger. For example, a
criminal forcibly removes a wearable device from a child. In
such a case, the wearable device cannot recognize whether
the wearer is in danger.

SUMMARY

[0004] Embodiments of the present disclosure provide a
fall-off detection method for a wearable device and a wear-
able device. After it is detected that a wearable device falls
off from a wearer, a scenario mode that the wearer is in can
be determined, and an indication can be sent to an external
system.

[0005] According to a first aspect, a fall-off detection
method for a wearable device is disclosed, where the method
includes collecting physiological parameter information and
activity information of a wearer of the wearable device;
when an abnormality is detected in the physiological param-
eter information of the wearer of the wearable device and a
time of the abnormality exceeds a preset time, determining
that the wearable device falls off from the wearer; when it is
determined that the wearable device falls off from the
wearer, determining, according to the collected physiologi-
cal parameter information and activity information of the
wearer of the wearable device, a scenario mode that the
wearer is in; and sending, according to the scenario mode
that the wearer is in, an indication corresponding to the
scenario mode.

[0006] With reference to the first aspect, in a first possible
implementation manner of the first aspect, the when it is
determined that the wearable device falls off from the
wearer, determining, according to the collected physiologi-
cal parameter information and activity information of the
wearer of the wearable device, a scenario mode that the
wearer is in is, when it is determined that the wearable
device falls off from the wearer, determining, according to
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electrocardiogram signal information of the collected physi-
ological parameter information of the wearer of the wearable
device, whether an abnormality exists in the electrocardio-
gram signal information of the wearer; determining. accord-
ing to activity area information of the collected activity
information of the wearer, whether the wearer is in a preset
activity area; and determining, according to the collected
electrocardiogram signal information and activity area infor-
mation of the wearer, the scenario mode that the wearer is in.
[0007] With reference to the first aspect, in a second
possible implementation manner of the first aspect, the when
it is determined that the wearable device falls off from the
wearer, determining, according to the collected physiologi-
cal parameter information and activity information of the
wearer of the wearable device, a scenario mode that the
wearer 1s in is, when it is determined that the wearable
device falls off from the wearer, determining, according to
body temperature signal information and skin resistance
signal information of the collected physiological parameter
information of the wearer of the wearable device, whether an
abnormality exists in the physiological parameter informa-
tion of the wearer; determining, according to activity area
information of the collected activity information of the
wearer, whether the wearer is in a preset activity area; and
determining, according to the collected body temperature
signal information, skin resistance information, and activity
area information of the wearer, the scenario mode that the
wearer is in.

[0008] With reference to the first aspect, in a third possible
implementation manner of the first aspect, the when it is
determined that the wearable device falls off from the
wearer, determining, according to the collected physiologi-
cal parameter information and activity information of the
wearer of the wearable device, a scenario mode that the
wearer 1s in is, when it is determined that the wearable
device falls off from the wearer, determining, according to
surface electromyography signal (sSEMG) information of the
collected physiological parameter information of the wearer
of the wearable device, acceleration information of the
activity information of the wearer of the wearable device,
and angular velocity information of the activity information
of the wearer of the wearable device, whether an abnormal-
ity exists in activity status information of the wearer; detet-
mining, according to activity area information of the col-
lected activity information of the wearer, whether the wearer
is in a preset activity area of the wearable device; and
determining, according to the collected activity status infor-
mation and activity area information of the wearer, the
scenario mode that the wearer is in.

[0009] With reference to the first aspect or any possible
implementation manner of the first possible implementation
manner of the first aspect to the third possible implementa-
tion manner of the first aspect, in a fourth possible imple-
mentation manner of the first aspect, the scenario mode
includes one or more of a scenario mode in which a danger
status is low, a scenario mode in which a danger status is
high, a scenario mode in which the wearable device is
removed normally, or a scenario mode in which the wearable
device falls off accidentally.

[0010] According to a second aspect, a fall-off detection
method for a wearable device is disclosed, where the method
includes collecting physiological parameter information and
activity information of a wearer of the wearable device;
when an interruption abnormality is detected in the physi-
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ological parameter information of the wearer of the wearable
device and a time of the interruption abnormality exceeds a
preset time, determining that the wearable device falls off
from the wearer; when it is determined that the wearable
device falls off from the wearer, determining, according to
the collected activity information of the wearer of the
wearable device, a scenario mode that the wearer is in; and
sending, according to the scenario mode that the wearer is in,
an operation execution indication corresponding to the sce-
nario mode.

[0011] With reference to the second aspect, in a first
possible implementation manner of the second aspect, where
the when it is determined that the wearable device falls off
from the wearer, determining, according to the collected
activity information of the wearer of the wearable device, a
scenario mode that the wearer is in is, when it is determined
that the wearable device falls off from the wearer, determin-
ing, according to acceleration information of the collected
activity information of the wearer of the wearable device
and angular velocity information of the activity information
of the wearer of the wearable device, whether an abnormal-
ity exists in activity status information of the wearer; deter-
mining, according to activity area information of the activity
information of the wearer, whether the wearer is in a preset
activity area; and determining, according to the collected
activity status information and activity area information of
the wearer, the scenario mode that the wearer is in.

[0012] With reference to the second aspect or the first
possible implementation manner of the second aspect, in a
second possible implementation manner of the second
aspect, the scenario mode includes one or more of a scenario
mode in which a danger status is low, a scenario mode in
which a danger status is high, a scenario mode in which the
wearable device is removed normally, or a scenario mode in
which the wearable device falls off accidentally.

[0013] According to a third aspect, a wearable device is
disclosed, where the wearable device includes a first sensor,
a second sensor, a processor, a power supply, and a radio
frequency circuit, where the processor is in communication
connection with the first sensor, the second sensor, and the
radio frequency circuit, and the power supply supplies
power to the first sensor, the second sensor, the processor,
and the radio frequency circuit, where the first sensor is
configured to collect physiological parameter information of
a wearer of the wearable device; the processor is configured
to, when an interruption abnormality in the physiological
parameter information of the wearer of the wearable device
is detected according to the first sensor and a time of the
interruption abnormality exceeds a preset time, determine
that the wearable device falls off from the wearer; the second
sensor is configured to collect activity information of the
wearer of the wearable device; the processor is further
configured to, when it is determined that the wearable device
falls off from the wearer, determine, according to the physi-
ological parameter information that is collected by the first
sensor and that is of the wearer of the wearable device and
the activity information that is collected by the second
sensor and that is of the wearer of the wearable device, a
scenario mode that the wearer is in; and the radio frequency
circuit is configured to, under the control of the processor,
send, according to the scenario mode that the wearer is in,
an operation execution indication corresponding to the sce-
nario mode.
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[0014] With reference to the third aspect, in a second
possible implementation manner of the third aspect, the first
sensor includes at least one of an electrocardiogram sensor,
a body temperature sensor, a skin resistance sensor, or an
electromyography sensor.

[0015] With reference to the second possible implemen-
tation manner of the third aspect, in a second possible
implementation manner of the third aspect, when the first
sensor is the electrocardiogram sensor, the second sensor
includes either of a global positioning system (GPS) sensor
and a Bluetooth® sensor; and the electrocardiogram sensor
is configured to collect electrocardiogram signal information
of the physiological parameter information of the wearer;
and that the processor is further configured to, when it is
determined that the wearable device falls off from the
wearer, determine, according to the physiological parameter
information that is collected by the first sensor and that is of
the wearer of the wearable device and the activity informa-
tion that is collected by the second sensor and that is of the
wearer of the wearable device, a scenario mode that the
wearer is in is the processor is configured to, when it is
determined that the wearable device falls off from the
wearer, determine, according to the electrocardiogram signal
information of the physiological parameter information that
1s collected by the electrocardiogram sensor and that is of the
wearer, whether an abnormality exists in the electrocardio-
gram signal information of the wearer; and the processor is
further configured to determine, according to activity area
information of the activity information that is collected by
the GPS sensor or the Bluetooth® sensor and that is of the
wearer, whether the wearer is in a preset activity area; and
the processor is further configured to determine, according
to the electrocardiogram signal information and the activity
area information of the wearer, the scenario mode that the
wearer is in.

[0016] With reference to the second possible implemen-
tation manner of the third aspect, in a third possible imple-
mentation manner of the third aspect, when the first sensor
includes the body temperature sensor and the skin resistance
sensor, the second sensor includes either of a GPS sensor
and a Bluetooth sensor; the body temperature sensor is
configured to collect body temperature signal information of
the physiological parameter information of the wearer; and
the skin resistance sensor is configured to collect skin
resistance signal information of the physiological parameter
information of the wearer; and that the processor is further
configured to, when it is determined that the wearable device
falls off from the wearer, determine, according to the physi-
ological parameter information that is collected by the first
sensor and that is of the wearer of the wearable device and
the activity information that is collected by the second
sensor and that is of the wearer of the wearable device, a
scenario mode that the wearer is in is the processor is
configured to, when it is determined that the wearable device
falls off from the wearer, determine, according to the body
temperature signal information that is collected by the body
temperature sensor and that is of the wearer and the skin
resistance signal information that is collected by the skin
resistance sensor and that is of the wearer, whether an
abnormality exists in the physiological parameter informa-
tion of the wearer; and the processor is further configured to
determine, according to activity area information of the
activity information that is collected by the GPS sensor or
the Bluetooth sensor and that is of the wearer, whether the



US 2017/0301214 Al

wearer is in a preset activity area; and the processor is
further configured to determine, according to the physiologi-
cal parameter information and the activity area information
of the wearer, the scenario mode that the wearer is in.

[0017] With reference to the second possible implemen-
tation manner of the third aspect, in a fourth possible
implementation manner of the third aspect. when the first
sensor includes the electromyography sensor, the second
sensor includes a triaxial accelerometer sensor and a gyro
sensor, and the second sensor further includes either of a
GPS sensor and a Bluetooth sensor; and the electromyog-
raphy sensor is configured to collect sSEMG information of
the physiological parameter information of the wearer; and
that the processor is further configured to, when it is
determined that the wearable device falls off from the
wearer, determine, according to the physiological parameter
information that is collected by the first sensor and that is of
the wearer of the wearable device and the activity informa-
tion that is collected by the second sensor and that is of the
wearer of the wearable device, a scenario mode that the
wearer is in is the processor is configured to, when it is
determined that the wearable device falls off from the
wearer, determine activity status information of the activity
information of the wearer according to the information
collected by the electromyography sensor, the triaxial accel-
erometer sensor, and the gyro sensor; and the processor is
further configured to determine, according to activity area
information of the activity information that is collected by
the GPS sensor or the Bluetooth sensor and that is of the
wearer, whether the wearer is in a preset activity area; and
the processor is further configured to determine, according
to the activity status information and the activity area
information of the wearer, the scenario mode that the wearer
is in.

[0018] With reference to any possible implementation
manner of the first possible implementation manner of the
third aspect to the fourth possible implementation manner of
the third aspect, in a fifth possible implementation manner of
the third aspect, where the scenario mode includes one or
more of a scenario mode in which a danger status is low, a
scenario mode in which a danger status is high, a scenario
mode in which the wearable device is removed normally, or
a scenario mode in which the wearable device falls off
accidentally.

[0019] According to a fourth aspect, a wearable device is
disclosed, where the wearable device includes a first sensor,
a second sensor, a processor, a power supply, and a radio
frequency circuit, where the processor is in communication
connection with the first sensor, the second sensor, and the
radio frequency circuit, and the power supply supplies
power to the first sensor, the second sensor, the processor,
and the radio frequency circuit, where the first sensor is
configured to collect physiological parameter information of
a wearer of the wearable device; the processor is configured
to, when an abnormality in the physiological parameter
information of the wearer of the wearable device is detected
according to the first sensor and a time of the abnormality
exceeds a preset time, determine that the wearable device
falls off from the wearer; the second sensor is configured to
collect activity information of the wearer of the wearable
device; the processor is further configured to, when it is
determined that the wearable device falls off from the
wearer, determine, according to the activity information that
is collected by the second sensor and that is of the wearer of

Oct. 19, 2017

the wearable device, a scenario mode that the wearer is in;
and the radio frequency circuit is configured to, under the
control of the processor, send, according to the scenario
mode that the wearer is in, an indication corresponding to
the scenario mode.

[0020] With reference to the fourth aspect, in a first
possible implementation manner of the fourth aspect, when
the first sensor is a body temperature sensor, the second
sensor includes a triaxial accelerometer sensor and a gyro
sensor, and the second sensor further includes either of a
GPS sensor and a Bluetooth sensor; and the body tempera-
ture sensor is configured to collect body temperature signal
information of the physiological parameter information of
the wearer; and that the processor is further configured to,
when it is determined that the wearable device falls off from
the wearer, determine, according to the activity information
that is collected by the second sensor and that is of the
wearer of the wearable device, a scenario mode that the
wearer is in is the processor is further configured to, when
it is determined that the wearable device falls off from the
wearer, determine, according to activity status information
of the activity information that is collected by the triaxial
accelerometer sensor and the gyro sensor and that is of the
wearer, whether an abnormality exists in the activity status
information of the activity information of the wearer; and
the processor is further configured to determine, according
to activity area information of the activity information that
is collected by the GPS sensor or the Bluetooth sensor and
that is of the wearer, whether the wearer is located in a preset
activity area; and the processor is further configured to
determine, according to the activity status information and
the activity area information of the wearer, the scenario
mode that the wearer is in.

[0021] With reference to the fourth aspect or the first
possible implementation manner of the fourth aspect, in a
second possible implementation manner of the fourth aspect,
the scenario mode includes one or more of a scenario mode
in which a danger status is low, a scenario mode in which a
danger status is high, a scenario mode in which the wearable
device is removed normally, or a scenario mode in which the
wearable device falls off accidentally.

[0022] In the foregoing technical solutions, in the fall-off
detection method for a wearable device that is provided in
embodiments of the present disclosure, physiological
parameter information and activity information of a wearer
of the wearable device are collected; when an abnormality is
detected in the physiological parameter information of the
wearer of the wearable device and a time of the abnormality
exceeds a preset time, it is determined that the wearable
device falls off from the wearer; when it is determined that
the wearable device falls off from the wearer, a scenario
mode that the wearer is in is determined according to the
collected physiological parameter information and activity
information of the wearer of the wearable device; and an
indication corresponding to the scenario mode is sent
according to the scenario mode that the wearer is in. After
it is detected that a wearable device falls off from a wearer,
a scenario mode that a wearer is in can be determined, and
an indication can be sent to an external system.

BRIEF DESCRIPTION OF DRAWINGS

[0023] To describe the technical solutions in the embodi-
ments of the present disclosure more clearly, the following
briefly introduces the accompanying drawings required for



US 2017/0301214 Al

describing the embodiments. The accompanying drawings
in the following description show merely some embodi-
ments of the present disclosure, and a person of ordinary
skill in the art may still derive other drawings from these
accompanying drawings without creative efforts.

[0024] FIG.1isaschematic diagram of a fall-off detection
method for a wearable device according to an embodiment
of the present disclosure;

[0025] FIG. 2 is a schematic diagram of another fall-off
detection method for a wearable device according to an
embodiment of the present disclosure;

[0026] FIG. 3 is a schematic diagram of still another
fall-off detection method for a wearable device according to
an embodiment of the present disclosure;

[0027] FIG. 4 is a schematic diagram of yet another
fall-off detection method for a wearable device according to
an embodiment of the present disclosure;

[0028] FIG. 5 is a schematic diagram of still yet another
fall-off detection method for a wearable device according to
an embodiment of the present disclosure;

[0029] FIG. 6 is a schematic structural diagram of a
wearable device according to an embodiment of the present
disclosure;

[0030] FIG. 7A is a schematic structural diagram of
another wearable device according to an embodiment of the
present disclosure;

[0031] FIG. 7B is a schematic structural diagram of still
another wearable device according to an embodiment of the
present disclosure;

[0032] FIG. 8A is a schematic structural diagram of yet
another wearable device according to an embodiment of the
present disclosure;

[0033] FIG. 8B is a schematic structural diagram of still
yet another wearable device according to an embodiment of
the present disclosure;

[0034] FIG. 9A is a schematic structural diagram of a
further wearable device according to an embodiment of the
present disclosure;

[0035] FIG. 9B is a schematic structural diagram of a still
further wearable device according to an embodiment of the
present disclosure;

[0036] FIG. 10A is a schematic structural diagram of a yet
further wearable device according to an embodiment of the
present disclosure; and

[0037] FIG. 10B is a schematic structural diagram of a still
yet further wearable device according to an embodiment of
the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0038] To make the objectives, technical solutions, and
advantages of the embodiments of the present disclosure
clearer, the following clearly describes the technical solu-
tions in the embodiments of the present disclosure with
reference to the accompanying drawings in the embodiments
of the present disclosure. The described embodiments are a
part rather than all of the embodiments of the present
disclosure. All other embodiments obtained by a person of
ordinary skill in the art based on the embodiments of the
present disclosure without creative efforts shall fall within
the protection scope of the present disclosure.

[0039] Wearable devices in embodiments of the present
disclosure include a watch, a wristband, glasses, an arm-
band, and an electronic device that is integrated into cloth-
ing, shoes, socks, a helmet, a hat, or the like.
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[0040] Mood fluctuations of a person can affect physi-
ological parameters such as the pulse and body temperature
of the person. For example, nervousness and excitement
may quicken the pulse of a person and increase the body
temperature of the person. Therefore, mood fluctuations of
a person may be determined by monitoring some physi-
ological parameters of the person. To some extent, mood
fluctuations of a person can reflect a change of an environ-
ment that the person is in. For example, if the heartbeat of
awearer speeds up or the body temperature of a wearer rises
or in another case, it indicates that the wearer may be in a
dangerous environment.

[0041] FIG. 1 provides a schematic diagram of a fall-off
detection method for a wearable device according to an
embodiment of the present disclosure. The method 100 may
be executed by a wearable device, and the method 100
includes the following steps.

[0042] S102: Collect physiological parameter information
and activity information of a wearer of the wearable device.

[0043] The physiological parameter information of the
person includes information such as electrocardiogram sig-
nal, body temperature, skin resistance, a sSEMG, and an
electroencephalograph signal (EEG). The electrocardiogram
signal information includes information such as a heart rate
and sinus beats. The activity information includes activity
status information and activity area information.

[0044] The electrocardiogram signal information may be
collected in real time or at a specified time using an
electrocardiogram sensor. The body temperature signal
information may be collected in real time or at a specified
time using a body temperature sensor. The skin resistance
information may be collected in real time or at a specified
time using a skin resistance sensor. The sEMG signal
information may be collected in real time or at a specified
time using an electromyography sensor. By means of analy-
sis of the sSEMG signal information of the wearer, arm
movement and/or gesture movement information of the
activity status information of the wearer can be determined.
Acceleration information of the activity status information
may be collected in real time or at a specified time using a
triaxial accelerometer sensor. Angular velocity information
of the activity status information may be collected in real
time or at a specified time using a gyro sensor. The activity
area information may be collected in real time or at a
specified time using a GPS sensor or a Bluetooth sensor. The
Bluetooth sensor refers to a device that supports a short
range wireless communications technology, and can perform
exchange of wireless information between a mobile phone,
a palmtop computer, a wireless earphone, a notebook com-
puter, a wearable device, and the like. The Bluetooth sensor
may be a Bluetooth chip.

[0045] S104: When an abnormality is detected in the
physiological parameter information of the wearer of the
wearable device and a time of the abnormality exceeds a
preset time, determine that the wearable device falls off from
the wearer.

[0046] The physiological parameter information may be
collected using different sensors. Different preset times may
be set according to different sensor types. Alternatively, a
uniform preset time may be set. For example, the preset time
is five seconds. The specific preset time may be set accord-
ing to an actual need. The abnormality includes a case in
which a collected signal is interrupted.
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[0047] S106: When it is determined that the wearable
device falls off from the wearer, determine, according to the
collected physiological parameter information and activity
information of the wearer of the wearable device or accord-
ing to the collected activity information of the wearer of the
wearable device, a scenario mode that the wearer is in.

[0048] The scenario mode that the wearer is in includes
one or more of a scenario mode in which a danger status is
low, a scenario mode in which a danger status is high, a
scenario mode in which the wearable device is removed
normally, or a scenario mode in which the wearable device
falls off accidentally.

[0049] 5108: Send, according to the scenario mode that
the wearer is in, an indication corresponding to the scenario
mode.

[0050] The sending, according to the scenario mode that
the wearer is in, an indication corresponding to the scenario
mode may include the following.

[0051] (1) If the wearer is in the scenario mode in which
a danger status is high, an emergency call or emergency
indication information may be sent to a mobile number that
is preset in the wearable device; or emergency indication
information may be sent to an alarm or a mobile phone that
is paired with the wearable device; or the wearable device
may send an indication, for example, the wearable device
sends an alarm sound.

[0052] (2) If the wearer is in the scenario mode in which
a danger status is low, a help request may be sent to a mobile
phone that is paired with the wearable device; or a help
request may be sent to an alarm that is paired with the
wearable device; or the wearable device may send an
indication, for example, the wearable device sends an alarm
sound.

[0053] (3) If the wearer is in the scenario mode in which
the wearable device falls off accidentally, accidental fall-off
indication information of the wearable device may be sent to
a mobile phone that is paired with the wearable device; or
accidental fall-off indication information of the wearable
device may be sent to an alarm that is paired with the
wearable device; or the wearable device may send an
indication, for example, the wearable device sends an alarm
sound.

[0054] (4) If the wearer is in the scenario mode in which
the wearable device is removed normally, the wearable
device may send no indication information; or may send
normal removal indication information.

[0055] In the fall-off detection method for a wearable
device that is provided in embodiments of the present
disclosure, physiological parameter information and activity
information of a wearer of the wearable device are collected;
when an abnormality is detected in the physiological param-
eter information of the wearer of the wearable device and a
time of the abnormality exceeds a preset time, it is deter-
mined that the wearable device falls off from the wearer;
when it is determined that the wearable device falls off from
the wearer, a scenario mode that the wearer is in is deter-
mined according to the collected physiological parameter
information and activity information of the wearer of the
wearable device or according to the collected activity infor-
mation of the wearer of the wearable device; and an indi-
cation corresponding to the scenario mode is sent according
to the scenario mode that the wearer is in. After it is detected
that a wearable device falls off from a wearer, a scenario
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mode that the wearer is in can be determined, and an
indication can be sent to an external system.

[0056] FIG. 2 provides a schematic diagram of another
method 200 for fall-off detection of a wearable device
according to an embodiment of the present disclosure. A
device for executing the method 200 may be a smart watch,
and the smart watch includes a processor, one of an elec-
trocardiogram sensor, a GPS sensor, or a Bluetooth sensor,
and a radio frequency circuit. The electrocardiogram sensor
1s configured to collect electrocardiogram signal information
of physiological parameter information of a wearer of the
smart watch. The GPS sensor or Bluetooth sensor is con-
figured to collect activity area information of activity infor-
mation of the wearer. The electrocardiogram sensor may
collect information such as a heart rate and sinus beats of the
wearer. This embodiment of the present disclosure provides
description using an example in which an electrocardiogram
sensor collects sinus beats of a wearer.

[0057] By means of the method 200 for fall-off detection
of a wearable device that is provided in this embodiment of
the present disclosure, after it is detected that a wearable
device falls off from a wearer, a scenario mode that the
wearer is in can be determined, and an indication can be sent
to an external system. Specific steps may be as follows.
[0058] S202: The electrocardiogram sensor collects sinus
beats of the wearer of the smart watch.

[0059] The electrocardiogram sensor may collect sinus
beat information of electrocardiogram signal information of
the wearer in real time or at a specified time. The electro-
cardiogram signal information is physiological parameter
information of the wearer.

[0060] S204: The GPS sensor or the Bluetooth sensor
collects activity area information of the wearer of the smart
watch.

[0061] The GPS sensor or Bluetooth sensor may collect
the activity area information of the wearer of the smart
watch in real time or at a specified time. The activity area
information of the wearer refers to a current location of the
wearer. For example, the wearer is in a school or the wearer
is at home.

[0062] S206: When an abnormality in electrocardiogram
signal information of the wearer of the smart watch is
detected according to the electrocardiogram sensor and a
time of the abnormality exceeds a preset time, the processor
determines that the smart watch falls off from the wearer.
[0063] The preset time may be five seconds. For example,
the processor detects that an abnormality exists in the
electrocardiogram signal information of the wearer of the
smart watch and a time of the abnormality exceeds five
seconds. In this case, the processor determines that the smart
watch falls off from the wearer. A specific value of the preset
time may be determined according to an actual need. The
abnormality includes interruption of a collected signal. For
example, the electrocardiogram signal information is inter-
rupted for over five seconds.

[0064] S208: When it is determined that the smart watch
falls off from the wearer, the processor determines, accord-
ing to sinus beat information that is collected by the elec-
trocardiogram sensor and that is of the wearer, whether an
abnormality exists in the sinus beat information of the
wearer; and the processor further determines, according to
the activity area information that is collected by the GPS
sensor or Bluetooth sensor and that is of the wearer, whether
an activity area of the wearer is in a preset activity area; and
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the processor determines, according to the sinus beat infor-
mation and the activity area information of the wearer, a
scenario mode that the wearer is in.

[0065] The preset activity area may be a safe activity area
of the wearer.
[0066] S210: Under the control of the processor of the

smart watch, the radio frequency circuit of the smart watch
sends, according to the scenario mode that the wearer is in,
an indication corresponding to the scenario mode.

[0067] Instep S208, that the processor determines whether
an abnormality exists in the sinus beat information of the
wearer includes the following steps.

[0068] Step 2081: The processor analyzes the sinus beat
information that is detected by the electrocardiogram sensor
within a specified time segment before the smart watch falls
off from the wearer.

[0069] The specified time may be 10 minutes. A specific
value of the time segment may be set according to an actual
need.

[0070] Step 2082: Divide the specified time segment into
preset M time segments, where M is a positive integer. For
example, the specified time segment is divided into two time
segments, where a first time segment is one minute to five
minutes, and a second time segment is six minutes to ten
minutes. A time interval between every two adjacent sinus
beats within the first time segment is calculated, and an
average value of the time intervals within the first time
segment is then calculated and is recorded as 1;; and a time
interval between every two adjacent sinus beats within the
second time segment is calculated, and an average value of
the time intervals within the second time segment is then
calculated and is recorded as T,. A specific quantity M of
time segments may be set according to an actual need.

[0071] Step 2083: Separately calculate a standard devia-
tion (SD) of time intervals between sinus beats within the M
time segments. A calculation formula for the standard devia-
tion is:

6 -1°

-

SD =

[0072] where N is a quantity of sinus beats detected within
a corresponding time segment, t, is a time interval between
an i” two adjacent sinus beats within the corresponding time
segment, and t is an average value of the time interval
between sinus beats within the corresponding time segment;
a standard deviation of the time intervals between sinus
beats within the first time segment is recorded as x,, and a
standard deviation of the time intervals between sinus beats
within the second time segment is recorded as x..

[0073] Step 2084: Determine whether a change rate of an
average value of time intervals between sinus beats within
different time segments exceeds a specified average value
threshold €,. The specified average value threshold €, may
be 0.15. The specific specified average value threshold €,
may be set according to an actual need. A determining
formula is:
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[0074] Step 2085: Determine whether a change rate of a
standard deviation of time intervals between sinus beats
within different time segments exceeds a specified standard
deviation threshold e,. The specified standard deviation
threshold e, may be 0.1. The specific specified standard
deviation threshold e, may be set according to an actual
need. A determining formula is:

[ = x|
<

X1

&2

[0075] Ifboth the change rate of the average value and the
change rate of the standard deviation of the time intervals
between sinus beats exceed the specified thresholds, it is
considered that heart rate variability (HRV) of the wearer
changes significantly, that is, an abnormality exists in the
sinus beat information of the wearer.

[0076] Instep S208, that the processor determines whether
an activity area of the wearer is in a preset activity area is
determining, by the processor according to the activity area
information collected by the GPS sensor or Bluetooth sen-
sor, whether the activity area of the wearer is in the preset
activity area, where the preset activity area is a safe activity
area of the wearer.

[0077] In the following cases, the wearer is in the preset
activity area.
[0078] (1) A current time point is within a time of going to

school, and a positioning result of the GPS sensor is that the
wearer is in a school.

[0079] (2) A current time point is within a dismissing time
after school or a time during which the wearer is on the way
to school, and a positioning result of the GPS sensor is that
the wearer is on a preset path of going to school or leaving
school.

[0080] (3) At a current time point, a positioning result of
the GPS sensor is that the wearer is at home.

[0081] (4) The wearable device of the wearer is paired
with and is in communication connection with a mobile
phone or an alarm of a supervisor. At a current time point,
a positioning result of a Bluetooth sensor of the mobile
phone or the alarm is that a distance between the wearer and
the supervisor does not exceed a specified distance. For
example, the specified distance may be 10 meters.

[0082] In the following cases, the wearer is in a non-preset
activity area.
[0083] (1) A current time point is within a time of going to

school, and a positioning result of the GPS sensor is that the
wearer is in an area outside a school.

[0084] (2) A current time point is within a dismissing time
after school or a time during which the wearer is on the way
to school, and a positioning result of the GPS sensor is that
the wearer is in an area outside a preset path of going to
school or leaving school.

[0085] (3) The wearable device of the wearer pairs with
and connects to a mobile phone or an alarm of a supervisor.
At a current time point, a positioning result of a Bluetooth
sensor of the mobile phone or the alarm is that a distance
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between the wearer and the supervisor exceeds a specified
distance. For example, the specified distance may be 10
meters.

[0086] Instep S208, that the processor determines, accord-
ing to the sinus beat information and the activity area
information of the wearer, a scenario mode that the wearer
is in is may include the following.

[0087] (1) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.19, which is greater than the specified average
value threshold €,=0.15 and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.14, which is greater than the specified standard deviation
threshold €,=0.1 Therefore, the processor of the smart watch
determines that the HRV of the wearer changes significantly.
A positioning result of the GPS sensor shows that, when the
smart watch falls off, a current location of the wearer does
not match a safe activity area corresponding to a current time
point. For example, a time point at which the smart watch
falls off is within a time of going to school, a safe activity
area corresponding to a current time point is a school, and
a positioning result of the GPS sensor shows that the wearer
is not in the school. Therefore, an abnormality occurs in an
activity area of the wearer. With reference to HRV informa-
tion and activity area information of the wearer, the proces-
sor of the smart watch determines that a current scenario
mode that the wearer is in is that “the wearer is in the
scenario mode in which a danger status is high”.

[0088] (2) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.19, which is greater than the specified average
value threshold €,=0.15 and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.14, which is greater than the specified standard deviation
threshold €,=0.1 Therefore, the processor of the wearable
device determines that the HRV of the wearer changes
significantly. A positioning result of the GPS sensor shows
that, when the smart watch falls off, a current location of the
wearer matches a safe activity area corresponding to a
current time point. For example, a time point at which the
smart watch falls off is within a time of going to school, a
safe activity area corresponding to a current time point is a
school, and a positioning result of the GPS sensor shows that
the wearer is in the school. Therefore, an activity area of the
wearer is normal. With reference to HRV information and
activity area information of the wearer, the processor of the
wearable device determines that a current scenario mode
that the wearer is in is that “the wearer is in the scenario
mode in which a danger status is low”.

[0089] (3) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.09, which is less than the specified average value
threshold €,=0.15 and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.04, which is less than the specified standard deviation
threshold €,=0.1 Therefore, the processor of the wearable
device determines that the HRV of the wearer does not
change significantly. A positioning result of the GPS sensor
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shows that, when the smart watch falls off, a current location
of the wearer does not match a safe activity area correspond-
ing to a current time point. For example, a time point at
which the smart watch falls off is a dismissing time after
school, a safe activity area corresponding to a current time
point is a preset path of leaving school for home, and a
positioning result of the GPS sensor shows that the wearer
is not on the path of leaving school for home. Therefore, an
abnormality occurs in an activity area of the wearer. With
reference to HRV information and activity area information
of the wearer, the processor of the wearable device deter-
mines that a current scenario mode that the wearer is in is
that “the wearer is in the scenario mode in which the
wearable device falls off accidentally”.

[0090] (4) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.09, which is less than the specified average value
threshold €,=0.15, and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.04, which is less than the specified standard deviation
threshold e,=0.1 Therefore, it is considered that the HRV of
the wearer does not change significantly. A positioning result
of the GPS sensor shows that, when the smart watch falls off,
a current location of the wearer matches a safe activity area
corresponding to a current time point. For example, a time
point at which the smart watch falls off is within a rest time
at night, a safe activity area corresponding to a current time
point is home, and a positioning result of the GPS sensor
shows that the wearer is at home. Therefore, an activity area
of the wearer is normal. With reference to HRV information
and activity area information of the wearer, the processor of
the wearable device determines that a current scenario mode
that the wearer is in is that “the wearer is in the scenario
mode in which the wearable device is removed normally”.

[0091] Optionally, that the processor determines, accord-
ing to the sinus beat information and the activity area
information of the wearer, a scenario mode that the wearer
is in may also be as follows.

[0092] (1) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.19, which is greater than the specified average
value threshold €,=0.15, and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.14, which is greater than the specified standard deviation
threshold €,=0.1. Therefore, the processor of the smart
watch determines that the HRV of the wearer changes
significantly. A positioning result of the GPS sensor shows
that, when the smart watch falls off, a current location of the
wearer does not match a safe activity area corresponding to
a current time point. For example, a time point at which the
smart watch falls off is within a time of going to school, a
safe activity area corresponding to a current time point is a
school, and a positioning result of the GPS sensor shows that
the wearer is not in the school. Therefore, an abnormality
occurs in an activity area of the wearer. With reference to
HRV information and activity area information of the
wearer, the processor of the smart watch determines that a
current scenario mode that the wearer is in is that “the
wearer is in the scenario mode in which a danger status is
high”.
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[0093] (2) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.19, which is greater than the specified average
value threshold e, =0.15, and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.14, which is greater than the specified standard deviation
threshold €,=0.1 Therefore, the processor of the wearable
device determines that the HRV of the wearer changes
significantly. A positioning result of the GPS sensor shows
that, when the smart watch falls off, a current location of the
wearer matches a safe activity area corresponding to a
current time point. For example, a time point at which the
smart watch falls off is within a time of going to school, a
safe activity area corresponding to a current time point is a
school, and a positioning result of the GPS sensor shows that
the wearer is in the school. Therefore, an activity area of the
wearer is normal. With reference to HRV information and
activity area information of the wearer, the processor of the
wearable device determines that a current scenario mode
that the wearer is in is that “the wearer is in the scenario
mode in which a danger status is low”.

[0094] (3) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.09, which is less than the specified average value
threshold €,=0.15, and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.04, which is less than the specified standard deviation
threshold €,=0.1. Therefore, the processor of the wearable
device determines that the HRV of the wearer does not
change significantly. A positioning result of the GPS sensor
shows that, when the smart watch falls off, a current location
of the wearer does not match a safe activity area correspond-
ing to a current time point. For example, a time point at
which the smart watch falls off is a dismissing time after
school, a safe activity area corresponding to a current time
point is a preset path of leaving school for home, and a
positioning result of the GPS sensor shows that the wearer
is not on the path of leaving school for home. Therefore, an
abnormality occurs in an activity area of the wearer. With
reference to HRV information and activity area information
of the wearer, the processor of the wearable device detet-
mines that a current scenario mode that the wearer is in is
that “the wearer is in the scenario mode in which a danger
status is low”.

[0095] (4) By analyzing electrocardiogram signal infor-
mation of the wearer, the processor of the wearable device
finds that within the specified time segment, the change rate
of the average value of the time intervals between the sinus
beats is 0.09, which is less than the specified average value
threshold €,=0.15, and the change rate of the standard
deviation of the time intervals between the sinus beats is
0.04, which is less than the specified standard deviation
threshold €,=0.1. Therefore, it is considered that the HRV of
the wearer does not change significantly. A positioning result
of the GPS sensor shows that, when the smart watch falls off,
a current location of the wearer matches a safe activity area
corresponding to a current time point. For example, a time
point at which the smart watch falls off is within a rest time
at night, a safe activity area corresponding to a current time
point is home, and a positioning result of the GPS sensor
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shows that the wearer is at home. Therefore, an activity area
of the wearer is normal. With reference to HRV information
and activity area information of the wearer, the processor of
the wearable device determines that a current scenario mode
that the wearer is in is that “the wearer is in the scenario
mode in which the wearable device falls off accidentally”.
[0096] In S210, that under the control of the processor of
the smart watch, the radio frequency circuit of the smart
watch sends, according to the scenario mode that the wearer
is in, an indication corresponding to the scenario mode may
include the following.

[0097] (1) If the wearer is in the scenario mode in which
a danger status is high: the radio frequency circuit of the
smart watch may send an emergency call or send emergency
indication information to a mobile number that is preset in
the wearable device; or the radio frequency circuit of the
smart watch may send emergency indication information to
an alarm that is paired with the wearable device; or the radio
frequency circuit of the smart watch may send a help request
to a mobile phone that is paired with the wearable device; or
the smart watch may send an indication, for example, the
smart watch sends an alarm sound.

[0098] (2) If the wearer is in the scenario mode in which
a danger status is low: the radio frequency circuit of the
smart watch may send a help request to a mobile phone that
is paired with the wearable device; or the radio frequency
circuit of the smart watch may send a help request to an
alarm that is paired with the wearable device; or the smart
watch may send an indication, for example, the smart watch
sends an alarm sound.

[0099] (3) If the wearer is in the scenario mode in which
the wearable device falls off accidentally: the radio fre-
quency circuit of the smart watch may send accidental
fall-off indication information of the wearable device to a
mobile phone that is paired with the wearable device; or the
radio frequency circuit of the smart watch may send acci-
dental fall-off indication information of the wearable device
to an alarm that is paired with the wearable device; or the
smart watch may send an indication, for example, the smart
watch sends an alarm sound.

[0100] (4) If the wearer is in the scenario mode in which
the wearable device is removed normally: the radio fre-
quency circuit of the smart watch may send no indication
information; or the radio frequency circuit of the smart
watch may send normal removal indication information.
[0101] If the electrocardiogram sensor is used to collect
heart rate information of the wearer, to determine whether an
abnormality exists in the physiological parameter informa-
tion of the wearer, the solution is similar to that of using the
electrocardiogram sensor to collect the sinus beats of the
wearer.

[0102] By means of the fall-off detection method for a
wearable device that is provided in this embodiment of the
present disclosure, after it is detected that a smart watch falls
off from a wearer, a scenario mode that the wearer is in can
be determined, and an indication can be sent to an external
system.

[0103] FIG. 3 provides still another method 300 for fall-off
detection of a wearable device according to an embodiment
of the present disclosure. A device for executing the method
300 may be a smart wristband. In the following, the still
another fall-off detection method for a wearable device
according to an embodiment of the present disclosure is
described using a smart wristband as an example.
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[0104] The smart wristband includes a processor, a first
sensot, a second sensor, and a radio frequency circuit. The
first sensor of the smart wristband includes a body tempera-
ture sensor and a skin resistance sensor. The body tempera-
ture sensor is configured to detect body temperature signal
information in physiological parameters of a wearer. The
skin resistance sensor is configured to detect skin resistance
signal information in the physiological parameters of the
wearer. The second sensor includes either of a GPS sensor
and a Bluetooth sensor. The second sensor is configured to
collect activity area information of activity information of
the wearer. After it is detected that the smart wristband falls
off from the wearer, the smart wristband provided in this
embodiment of the present disclosure can determine a
scenario mode that the wearer is in, and send an indication
to an external system. Specific steps may be the following.
[0105] S302: The body temperature sensor collects body
temperature signal information of the wearer of the smart
wristband, and the skin resistance sensor collects skin resis-
tance information of the wearer of the smart wristband.
[0106] The body temperature sensor may collect body
temperature signal information of the wearer of the smart
wristband in real time or at a specified time. The skin
resistance sensor may collect skin resistance information of
the wearer of the smart wristband in real time or at a
specified time. The body temperature signal information and
skin resistance signal information are the physiological
parameter information of the wearer.

[0107] S304: The GPS sensor or the Bluetooth sensor
collects activity area information of the wearer of the smart
wristband.

[0108] The GPS sensor or Bluetooth sensor may collect
the activity area information of the wearer of the smart
wristband in real time or at a specified time. The activity area
information of the wearer refers to a current location of the
wearer. For example, the wearer is in a school, or the wearer
is at home.

[0109] S306: When an abnormality in the body tempera-
ture signal information of the wearer of the smart wristband
is detected according to the body temperature sensor and a
time of the abnormality exceeds a preset time, the processor
determines that the smart wristband falls off from the wearer.
[0110] To determine that the smart wristband falls off from
the wearer, the processor may use the body temperature
sensor to detect that an abnormality exists in a body tem-
perature signal of the wearer and a time of the abnormality
exceeds a preset time, for example, three seconds, or detect
that a measurement value of a body temperature signal of the
wearer is less than a specified body temperature threshold.
For example, the specified body temperature threshold is 26°
C. Alternatively, to determine that the smart wristband falls
off from the wearer, the processor may use the skin resis-
tance sensor at the position to detect that an abnormality
exists in a skin resistance signal and a time of the abnor-
mality exceeds a preset time, for example, three seconds,
and then the processor determines that the smart wristband
falls off from the wearer.

[0111] S308: When it is determined that the smart wrist-
band falls off from the wearer, the processor determines,
according to the body temperature signal information that is
collected by the body temperature sensor and that is of the
wearer and the skin resistance signal information that is
collected by the skin resistance sensor and that is of the
wearer, whether an abnormality exists in physiological
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parameter information of the wearer; the processor further
determines, according to activity area information of the
activity information that is collected by the GPS sensor or
the Bluetooth sensor and that is of the wearer, whether the
wearer is in a preset activity area; and the processor deter-
mines, according to the physiological parameter information
and the activity area information of the wearer, a scenario
mode that the wearer is in.

[0112] The preset activity area is a safe activity area of the
wearer.
[0113] S310: Under the control of the processor of the

smart wristband, the radio frequency circuit of the smart
wristband sends, according to the scenario mode that the
wearer is in, an indication corresponding to the scenario
mode.

[0114] Instep S308, that the processor determines whether
an abnormality exists in the physiological parameter infor-
mation of the wearer includes the following steps.

[0115] Step 3081: The processor of the smart wristband
analyzes body temperature signals of the wearer that are
collected by the body temperature sensor within a specified
time segment before the smart wristband falls off from the
wearer. Duration of the specified time segment may be two
minutes, and specific duration may be determined according
to an actual need. For example, the processor of the smart
wristband analyzes body temperature signals that are col-
lected by the body temperature sensor within two minutes
before the smart wristband falls off from the wearer. An
average value of the body temperature signals within the
first minute is recorded as t;, and an average value of the
body temperature signals within the second minute is
recorded as t,. If | t,—t,<At, it is considered that an abnor-
mality occurs in the body temperature signals of the wearer.
In this embodiment of the present disclosure, At may be 0.5°
C. A value of At may be determined according to an actual
need.

[0116] Step 3082: The processor of the smart wristband
analyzes skin resistance signals of the wearer that are
collected by the skin resistance sensor within a specified
time segment before the smart wristband falls off from the
wearer. Duration of the specified time segment may be two
minutes, and specific duration of the time segment may be
determined according to an actual need. For example, the
processor of the smart wristband analyzes skin resistance
signals that are collected by the skin resistance sensor within
two minutes before the smart wristband falls off from the
wearer. The processor of the smart wristhand calculates an
average value Q and an average standard variance AQ of the
skin resistance signals that are detected within the specified
time segment. First, the specified time segment is divided
into multiple time windows, and a width of the time window
is a preset value. For example, the preset value of the width
of the time window is 10 seconds. An average value of the
skin resistance signals that are collected within each time
window is calculated. If average values of the skin resistance
signals collected within three consecutive time windows are
all outside a range [Q-3xAQ, Q+3xAQ], the processor of
the smart wristband determines that an abnormality occurs
in the skin resistance signal of the wearer.

[0117] If abnormal fluctuations occur in both the body
temperature signal and the skin resistance signal of the
wearer, it is considered that an abnormal fluctuation occurs
in the physiological parameter information of the wearer.
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[0118] In step S308, the processor determines whether the
activity area of the wearer is in the preset activity area. For
details, refer to the division of the preset activity area of the
smart watch of the wearer in step S208 in the foregoing
embodiment of the smart watch.

[0119] In step S308, the processor determines, according
to the physiological parameter information and the activity
area information of the wearer, the scenario mode that the
wearer is in. Table 1 shows identification results of the
scenario mode.

TABLE 1

Identification results of the scenario mode

The wearer is in the preset ~ The wearer is in the

activity area. non-preset activity area.

The The wearer is in the The wearer is in the
physiological ~ scenario mode in which  scenario mode in which
parameter the wearable device is  the wearable device falls

information of removed normally. off accidentally.
the wearer is
normal.
An abnormality

exists in

The wearer is in the The wearer is in the

scenario mode in which  scenario mode in which

physiological a danger status is low. a danger status is high.
parameter
information of
the wearer.
[0120] Table 2 shows other identification results of the

scenario mode.

TABLE 2

Other identification results of the scenario mode

The wearer is in the
non-preset activity area.

The wearer is in the
preset activity area.

The The wearer is in the The wearer is in the
physiological scenario mode in which scenario mode in
parameter the wearable device falls ~ which a danger status
information of off accidentally. is low.
the wearer is
normal.

The wearer is in the The wearer is in the
scenario mode in which a scenario mode in which a

An abnormality
exists in

physiological danger status is low. danger status is high.
parameter
information of
the wearer.
[0121] In step S310, under the control of the processor of

the smart wristband, the radio frequency circuit of the smart
wristband is configured to send, according to the scenario
mode that the wearer is in, the indication corresponding to
the scenario mode. For a specific implementation manner,
refer to the description about the sending of the indication
corresponding to the scenario mode in step S210 in the
foregoing embodiment of the smart watch.

[0122] By means of the method 300 provided in this
embodiment of the present disclosure, after it is detected that
a smart wristband falls off from a wearer, a scenario mode
that the wearer is in can be determined, and an indication can
be sent to an external system.

[0123] FIG. 4 provides yet another method 400 for fall-off
detection of a wearable device according to an embodiment
of the present disclosure. A device for executing the method
400 may be another smart wristband.
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[0124] The smart wristband includes a processor, a first
sensor, a second sensor, and a radio frequency circuit. The
first sensor of the smart wristband is a body temperature
sensor. The body temperature sensor is configured to detect
body temperature signal information in physiological
parameters of a wearer. The second sensor includes a triaxial
accelerometer sensor and a gyro sensor. The second sensor
further includes either of a GPS sensor and a Bluetooth
sensor. The triaxial accelerometer sensor in the second
sensor is configured to collect acceleration information of
activity status information of the wearer. The gyro sensor is
configured to collect angular velocity information of the
activity status information of the wearer. The GPS sensor or
Bluetooth sensor in the second sensor is configured to detect
activity area information of activity information of the
wearer. By means of the method 400 provided in this
embodiment of the present disclosure, after it is detected that
the smart wristband falls off from the wearer, the scenario
mode that the wearer is in can be determined, and an
indication can be sent to an external system. Specific steps
may be the following.

[0125] S402: The body temperature sensor collects body
temperature signal information of the wearer of the smart
wristband.

[0126] The body temperature sensor may collect the body
temperature signal information of the wearer of the smart
wristband in real time or at a specified time. The body
temperature signal information is physiological parameter
information of the wearer.

[0127] S404: When an abnormality in the body tempera-
ture signal information of the wearer of the smart wristband
is detected according to the body temperature sensor and a
time of the abnormality exceeds a preset time, the processor
determines that the smart wristband falls off from the wearer.
[0128] The body temperature sensor of the smart wrist-
band detects that an abnormality exists in a body tempera-
ture signal of the wearer and a time of the abnormality
exceeds a preset time, for example, three seconds; or detects
that a measurement value of a body temperature signal of the
wearer is less than a specified body temperature threshold.
For example, the specified body temperature threshold is 26°
Celsius (C). The processor of the smart wristband then
determines that the smart wristband falls off from the wearer.
[0129] S406: The triaxial accelerometer sensor collects
acceleration information of the wearer, the gyro sensor
collects angular velocity information of the wearer, and the
GPS sensor or Bluetooth sensor collects activity area infor-
mation of the wearer.

[0130] The activity information of the wearer includes the
activity status information and the activity area information.
The activity status information of the wearer includes the
acceleration information that is of the wearer and that is
determined by the triaxial accelerometer sensor and the
angular velocity information that is of the wearer and that is
determined by the gyro sensor.

[0131] The triaxial accelerometer sensor may collect the
acceleration information in real time or at a specified time.
The gyro sensor may collect the angular velocity informa-
tion of the wearer in real time or at a specified time. The GPS
sensor or Bluetooth sensor may collect the activity area
information of the wearer in real time or at a specified time.
[0132] S408: When it is determined that the smart wrist-
band falls off from the wearer, the processor determines,
according to activity status information of the activity infor-
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mation that is collected by the triaxial accelerometer sensor
and the gyro sensor and that is of the wearer, whether an
abnormality exists in activity status information of the
wearer; the processor further determines, according to the
activity area information of the activity information that is
collected by the GPS sensor or the Bluetooth sensor and that
is of the wearer, whether the wearer is in a preset activity
area; and the processor determines, according to the activity
status information and the activity area information of the
wearer, a scenario mode that the wearer is in.

[0133] The preset activity area is a safe activity area of the
wearer.
[0134] S410: Under the control of the processor of the

smart wristband, the radio frequency circuit of the smart
wristband sends, according to the scenario mode that the
wearer is in, an indication corresponding to the scenario
mode.

[0135] In step S408, the processor determines, according
to activity status information of the activity information that
is collected by the triaxial accelerometer sensor and the gyro
sensor and that is of the wearer, whether an abnormality
exists in the activity status information of the wearer, and
specific steps may be the following.

[0136] Step 4081: The processor of the smart wristband
analyzes the acceleration information that is of the wearer
and that is collected by the triaxial accelerometer sensor
within a specified time segment before the smart wristband
falls off. Duration of the specified time segment may be one
minute, and specific duration of the time segment may be
determined according to an actual need. A resultant accel-
eration is calculated according to an acceleration measure-
ment value that is on each axis and that is collected by the
triaxial accelerometer sensor. A calculation formula is:

aﬁ/ axz+ay2+azz

[0137] where a_ is an acceleration measurement value that
is on the x axis and that is of the triaxial accelerometer
sensor; 4, is an acceleration measurement value that is on the
y axis and that is of the triaxial accelerometer sensor; a_ is
an acceleration measurement value that is on the y axis and
that 1s of the triaxial accelerometer sensor; and a is the
resultant acceleration.

[0138] Step 4082: Compare a resultant acceleration a with
a specified acceleration threshold €, and determine whether
the resultant acceleration a is greater than the specified
acceleration threshold €. The specified acceleration thresh-
old may be e ,=4.6 m/s?, and a specific value of the specified
acceleration threshold may be set according to an actual
need.

[0139] Step 4083: Calculate a tilt angle 8 of the smart
wristband of the wearer, compare the tilt angle 6 with a
specified tilt angle threshold €q, and determine whether the
tilt angle 6 of the smart wristband is greater than the
specified tilt angle threshold e,. The specified tilt angle
threshold may be €,=50°. The calculation formula for the tilt
angle 0 is:

[0140] where a is the resultant acceleration that is obtained
through calculation in step 4081; g is gravitational accel-
eration, where g=9.81 m/s.
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[0141] Step 4084: The processor of the smart wristband
analyzes angular velocity signals of the wearer that are
collected by the gyro sensor within a specified time segment
before the smart wristband falls off from the wearer. By
analyzing information of the angular velocity signals, it is
determined whether periodical oscillation exists in the smart
wristband.

[0142] Step 4085: Combine the analysis results in step
4083 and step 4084, and classify activity statuses of the
wearer into a normal activity state and an abnormal activity
state. Table 3 describes an activity status determining result.

TABLE 3

Activity status determining result

The acceleration

value a is greater  value a is greater The
than a specified  than the specified acceleration

threshold, and the threshold, and the value a is less

An acceleration

tilt angle © is tilt angle @ is less  than the
greater than a than the specified  specified
specified threshold. threshold. threshold.

Periodical
oscillation state state
exists in an
angular
velocity signal.
Periodical Abnormal activity ~ Normal activity
oscillation does state state
not exist in the
angular
velocity signal.

Abnormal activity ~ Abnormal activity ~ Abnormal
activity state

Normal
activity state

[0143] Step 4086: By analyzing the information collected
by the GPS sensor or the Bluetooth sensor, the processor of
the smart wristband determines whether the wearer is in the
preset activity area. For specific division of the preset
activity area, refer to the division of the preset activity area
of the smart watch of the wearer in step S208 in the
foregoing embodiment of the smart watch. The preset activ-
ity area is a safe activity area of the wearer.

[0144] In step S408, the processor determines, according
to the activity status information and the activity area
information of the wearer, the scenario mode that the wearer
is in. Table 4 shows identification results of the scenario
mode.

TABLE 4

Identification results of the scenario mode

The wearer is in the
non-preset activity area.

The wearer is in the
preset activity area.

The wearer is in the
scenario mode in
which the wearable
device falls off
accidentally.

The wearer is in the
scenario mode in
which a danger status
is high.

The activity The wearer is in the
status of the scenario mode in which
wearer is the wearable device is
normal. removed normally.

An abnormality The wearer is in the
exists in the scenario mode in which
activity status  a danger status is low.
of the wearer.

[0145] Table 5 shows other identification results of the
scenario mode.
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TABLE 5

Other identification results of the scenario mode

The wearer is in the
non-preset activity area.

The wearer is in the
preset activity area.

The wearer is in the
scenario mode in which
a danger status is low.

The wearer is in the
scenario mode in which
the wearable device falls

The activity
status
information of

the wearer is off accidentally.
normal.
An abnormality The wearer is in the The wearer is in the
exists in scenario mode in which  scenario mode in which

activity status
information of
the wearer.

a danger status is low. a danger status is high.

[0146] In step S410, under the control of the processor of
the smart wristband, the radio frequency circuit of the smart
wristband is configured to send, according to the scenario
mode that the wearer is in, the indication corresponding to
the scenario mode. For a specific implementation manner,
refer to the description about the sending of the indication
corresponding to the scenario mode in step S210 in the
foregoing embodiment of the smart watch.

[0147] By means of the yet another method 400 for fall-off
detection of a wearable device that is provided in this
embodiment of the present disclosure, after it is detected that
the smart watch falls off from a wearer, a scenario mode that
the wearer is in can be determined, and an indication can be
sent to an external system.

[0148] FIG. 5 provides still yet another method 500 for
fall-off detection of a wearable device according to an
embodiment of the present disclosure. A device for execut-
ing the method 500 may be a smart armband. In the
following, the still yet another fall-off detection method for
a wearable device provided in this embodiment of the
present disclosure is described using the smart armband as
an example.

[0149] The smart armband includes a processor, a first
sensor, a second sensor, and a radio frequency circuit. The
first sensor of the smart armband is an electromyography
sensor, and is configured to detect a sSEMG of the wearer.
The second sensor includes a triaxial accelerometer sensor
and a gyro sensor. The second sensor further includes either
of a GPS sensor and a Bluetooth sensor. The triaxial
accelerometer sensor and the gyro sensor in the second
sensor are configured to collect activity status information of
activity information of the wearer. The GPS sensor and
Bluetooth sensor in the second sensor are configured to
detect activity area information of the activity information of
the weater.

[0150] A physiological basis for recognizing a gesture
movement of a wearer using an sEMG signal is that a
movement of a specific joint of a limb is controlled by a
muscle group corresponding to the movement. An sEMG
signal not only can reflect an extension-flexion state and
extension-flexion strength of a joint, but also can reflect
information about a shape, a location, an orientation, and a
movement of a hand in a process in which the person makes
a gesture. In addition, a gesture movement including a
forearm movement of an upper limb. an elbow joint move-
ment, a wrist joint movement, and a finger movement of an
upper limb can be further identified using an sSEMG signal
collected from a corresponding muscle group. The finger
movement further includes a single finger movement and a

12
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combined finger movement. For example, the wrist joint
movement includes a wrist extension movement, a wrist
flexion movement, a palm-up movement, and palm-down
movement.

[0151] By means of the method 500 for fall-off detection
of a wearable device that is provided in this embodiment of
the present disclosure, after it is detected that a smart
armband falls off from a wearer, a scenario mode that the
wearer is in can be determined, and an indication can be sent
to an external system. Specific steps may be the following.
[0152] S502: An electromyography sensor collects SEMG
signal information of the wearer of the smart armband.
[0153] The electromyography sensor may collect the
sEMG signal information of the wearer of the smart arm-
band in real time or at a specified time. The sEMG signal
information is physiological parameter information of the
wearer.

[0154] S504: When an abnormality in the SEMG signal
information of the wearer of the smart armband is detected
according to the electromyography sensor and a time of the
abnormality exceeds a preset time, the processor determines
that the smart armband falls off from the wearer.

[0155] The electromyography sensor of the smart arm-
band detects that an abnormality exists in an SEMG signal of
the wearer and a time of the abnormality exceeds a preset
time, for example, five seconds. In this case, the processor
of the smart armband determines that the smart armband
falls off from the wearer.

[0156] S506: The triaxial accelerometer sensor collects
acceleration information of the wearer, the gyro sensor
collects angular velocity information of the wearer, and the
GPS sensor or Bluetooth sensor collects activity area infor-
mation of the wearer.

[0157] The activity information of the wearer includes the
activity status information and the activity area information.
The activity status information of the wearer includes ges-
ture movement and/or arm movement information that is of
the wearer and that is determined by the electromyography
sensor, the acceleration information that is of the wearer and
that is determined by the triaxial accelerometer sensor, and
the angular velocity information that is of the wearer and
that is determined by the gyro sensor.

[0158] The triaxial accelerometer sensor may collect the
acceleration information in real time or at a specified time.
The gyro sensor may collect the angular velocity informa-
tion of the wearer in real time or at a specified time. The GPS
sensor or Bluetooth sensor may collect the activity area
information of the wearer in real time or at a specified time.

[0159] S508: When it is determined that the smart arm-
band falls off from the wearer, the processor determines,
according to the activity status information that is collected
by the electromyography sensor, the triaxial accelerometer
sensor, and the gyro sensor of the smart armband and that is
of the wearer, whether an abnormality exists in an activity
status of the wearer; the processor further determines,
according to the activity area information that is collected by
the GPS sensor or the Bluetooth sensor of the smart armband
and that is of the wearer, whether the wearer is in a preset
activity area; and the processor determines, according to the
activity status information and the activity area information
of the wearer, a scenario mode that the wearer is in.

[0160]
wearer,

The preset activity area is a safe activity area of the
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[0161] S510: Under the control of the processor of the
smart armband, the radio frequency circuit of the smart
armband sends, according to the scenario mode that the
wearer is in, an indication corresponding to the scenario
mode.

[0162] Instep S508, that the processor determines, accord-
ing to the activity status information of the activity infor-
mation that is collected by the electromyography sensor, the
triaxial accelerometer sensor, and the gyro sensor of the
smart armband and that is of the wearer, whether an abnor-
mality exists in the activity status of the wearer may be as
follows.

[0163] The processor of the smart armband performs
pattern recognition on the signal information that is col-
lected by the electromyography sensor, the triaxial acceler-
ometer sensor, and the gyro sensor and that is of the wearer,
and compares a result of the pattern recognition with an arm
movement and a gesture movement that are preset in the
smart armband, to determine whether the result of the
pattern recognition matches the preset arm movement and
gesture movement. The preset arm movement and gesture
movement correspond to different activity statuses of the
wearer. If the processor of the smart armband determines
that a current arm movement and/or gesture movement
successfully matches the preset arm movement and gesture
movement, the current activity status of the wearer may be
determined. For example, by analyzing signals collected by
the electromyography sensor, the triaxial accelerometer sen-
sor, and the gyro sensor, the processor of the smart armband
finds that an abnormality may exist in the current arm
movement and/or gesture movement of the wearer. By
performing pattern recognition on the foregoing collected
signals and comparing a result of the pattern recognition
with data corresponding to the preset arm movement and
gesture movement, the processor determines that the current
arm movement and/or gesture movement of the wearer is
wrist flexion and backward arm swing, and the processor of
the smart armband then determines that an abnormality
exists in the current activity status of the wearer.

[0164] Instep S508, for a specific implementation manner
of determining, according to the activity area information of
the activity information that is collected by the GPS sensor
or the Bluetooth sensor of the smart armband and that is of
the wearer, whether the wearer is in the preset activity area,
refer to the division of the preset activity area of the smart
watch of the wearer in step S208 in the foregoing embodi-
ment of the smart watch, The preset activity area is a safe
activity area of the wearer.

[0165] In step S508, the processor determines, according
to the activity status information and the activity area
information of the wearer, the scenario mode that the wearer
is in. Table 4 and Table 5 show Identification results of the
scenario modes.

[0166] In step S510, under the control of the processor of
the smart armband, the radio frequency circuit of the smart
armband is configured to send, according to the scenario
mode that the wearer is in, the indication corresponding to
the scenario mode. For a specific implementation manner,
refer to the description about the sending of the indication
corresponding to the scenario mode in step S210 in the
foregoing embodiment of the smart watch.

[0167] By means of the further fall-off detection method
for a wearable device provided in this embodiment of the
present disclosure, after it is detected that a smart armband
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falls off from a wearer, a scenario mode that the wearer is in
can be determined, and an indication can be sent to an
external system.

[0168] The further fall-off detection method for a wearable
device provided in this embodiment of the present disclosure
may be executed by a smart headband. The smart headband
includes a processor, an electroencephalograph sensor, and
a radio frequency circuit. The electroencephalograph sensor
is configured to detect an electroencephalograph signal EEG
of the wearer.

[0169] Step 1: The electroencephalograph sensor collects
EEG signal information of the wearer of the smart headband.
[0170] The electroencephalograph sensor may collect
EEG signal information of the wearer in real time or at a
specified time. The EEG signal information is physiological
parameter information of the wearer.

[0171] Step 2: When an abnormality in an EEG signal of
the wearer is detected according to the electroencephalo-
graph sensor and a time of the abnormality exceeds a preset
time, the processor determines that the smart headband falls
off from the wearer.

[0172] The electroencephalograph sensor detects that an
abnormality exists in an EEG signal of the wearer and a time
of the abnormality exceeds a preset time, for example, five
seconds. In this case, the processor of the smart headband
determines that the smart headband falls off from the wearer.
[0173] Step 3: When it is determined that the smart
armband falls off from the wearer, the processor determines,
according to the EEG signal information collected by the
electroencephalograph sensor of the smart headband, a sce-
nario mode that the wearer is in.

[0174] That when it is determined that the smart armband
falls off from the wearer, the processor determines, accord-
ing to the EEG signal information collected by the electro-
encephalograph sensor of the smart headband, a scenario
mode that the wearer is in may include the following steps.
[0175] Step 3.1: Extract f wave information from the
collected electroencephalograph signal information.

[0176] When the wearer feels nervous, anxious, or pan-
icky, the frequency that a § wave appears in the EEG signal
surges.

[0177] Step 3.2: Analyze features such as an average
value, a standard deviation, and average energy of the
extracted p wave information of the wearer.

[0178] Step 3.3: Establish a classifier according to the
features, to recognize the scenario that the wearer is in.
[0179] The scenario that the wearer is in includes at least
two types: a scenatio mode in which the wearer is in a
panicky mood and a scenario mode in which the wearer is
in a calm mood.

[0180] Step 4: Under the control of the processor of the
smart headband, the radio frequency circuit of the smart
headband sends, according to the scenario mode that the
wearer is in, an indication corresponding to the scenario
mode.

[0181] If the wearer is in the scenario mode in which the
wearer is in a panicky mood, an emergency call or emer-
gency indication information may be sent to a mobile
number that is preset in the smart headband; or emergency
indication information may be sent to an alarm or a mobile
phone that is paired with the smart headband; or the smart
headband may send an indication, for example, the smart
headband sends an alarm sound.
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[0182] 1If the wearer is in the scenario mode in which the
wearer is in a calm mood, the smart headband may send no
indication information; or may send indication information
that the wearer is in a calm mood.

[0183] FIG. 6 provides a schematic diagram of a wearable
device according to an embodiment of the present disclo-
sure. The wearable device 600 includes a processor 602, a
first sensor 604, a second sensor 606, a radio frequency
circuit 608, and a power supply 610, where the processor
602 is in communication connection with the first sensor
604, the second sensor 606, and the radio frequency circuit
608; and the power supply 610 supplies power to the first
sensor 604, the second sensor 606, the processor 602, and
the radio frequency circuit 608.

[0184] That the processor 602 is in communication con-
nection with the first sensor 604, the second sensor 606, and
the radio frequency circuit 608 refers to that the processor
602 is electrically connected to or connected by means of an
input/output bus to the first sensor 604, the second sensor
606, and the radio frequency circuit 608, and the processor
602 can control and communicate with the first sensor 604,
the second sensor 606, and the radio frequency circuit 608.
[0185] The first sensor 604 is configured to collect physi-
ological parameter information of the wearer of the wearable
device.

[0186] The processor 602 is configured to, when an abnor-
mality in the physiological parameter information of the
wearer of the wearable device is detected according to the
first sensor 604 and a time of the abnormality exceeds a
preset time, determine that the wearable device falls off from
the wearer.

[0187] Physiological parameter information of a person
includes information such as an electrocardiogram signal,
body temperature, and skin resistance, and electrocardio-
gram signal information of a person includes information
such as a heart rate and sinus beats. Different preset times
may be set according to different types of the used first
sensor 604. Alternatively, a uniform preset time may be set.
For example, the preset time is five seconds. The specific
preset time may be set according to an actual need.

[0188] The second sensor 606 is configured to collect
activity information of the wearer of the wearable device.
[0189] The processor 602 is further configured to, when it
is determined that the wearable device falls off from the
wearer, determine, according to the physiological parameter
information that is collected by the first sensor 604 and that
is of the wearer of the wearable device and the activity
information the is collected by the second sensor 606 and
that is of the wearer of the wearable device or according to
the activity information that is collected by the second
sensor 606 and that is of the wearer of the wearable device,
a scenario mode that the wearer is in.

[0190] The moment when the processor 602 determines
that the wearable device falls off from the wearer may refer
to a moment when the wearable device falls off from the
wearer or may refer to a moment after the wearable device
falls off from the wearer.

[0191] The activity information of the wearer includes the
activity status information and the activity area information.
The activity status information refers to a current activity
status of the wearer. For example, the wearer is running, the
wearer is walking, or the wearer falls. The activity area
information refers to a current location of the wearer. For
example, the wearer is in a school, or the wearer is at home.
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[0192] The scenario mode is a scenario mode that is preset
in the wearable device, and includes one or more of a
scenario mode in which the wearable device is removed
normally, a scenario mode in which the wearable device falls
off accidentally, a scenario mode in which a danger status is
low, or a scenario mode in which a danger status is high.
[0193] The radio frequency circuit 608 is configured to,
under the control of the processor 602, send, according to the
scenario mode that the wearer is in, an indication corre-
sponding to the scenario mode.

[0194] That the radio frequency circuit 608 sends, accord-
ing to the scenario mode that the wearer is in, an indication
corresponding to the scenario mode includes the following.
[0195] (1) If the wearer is in the scenario mode in which
a danger status is high, the radio frequency circuit 608 may
send an emergency call or send emergency indication infor-
mation to a mobile number that is preset in the wearable
device; or the radio frequency circuit 608 may send emer-
gency indication information to an alarm or a mobile phone
that is paired with the wearable device.

[0196] (2) If the wearer is in the scenario mode in which
a danger status is low, the radio frequency circuit 608 may
send help information to a mobile phone that is paired with
the wearable device; or the radio frequency circuit 608 may
send help information to an alarm that is paired with the
wearable device.

[0197] (3) If the wearer is in the scenario mode in which
the wearable device falls off accidentally, the radio fre-
quency circuit 608 may send accidental fall-off indication
information of the wearable device to a mobile phone that is
paired with the wearable device; or the radio frequency
circuit 608 may send accidental fall-off indication informa-
tion of the wearable device to an alarm that is paired with the
wearable device.

[0198] (4) If the wearer is in the scenario mode in which
the wearable device is removed normally, the radio fre-
quency circuit 608 may send no indication information; or
the radio frequency circuit 608 may send normal removal
indication information.

[0199] The wearable device 600 provided in this embodi-
ment of the present disclosure includes a processor 602, a
first sensor 604, a second sensor 606, a radio frequency
circuit 608, and a power supply 610. The processor 602 is in
communication connection with the first sensor 604, the
second sensor 606, and the radio frequency circuit 608. The
power supply 610 supplies power to the first sensor 604, the
second sensor 606, the processor 602, and the radio fre-
quency circuit 608. By means of the wearable device pro-
vided in this embodiment of the present disclosure, after it
is detected that a wearable device falls off from a wearer, a
scenario mode that the wearer is in can be determined, and
an indication can be sent to an external system.

[0200] The first sensor 604 includes one or more of an
electrocardiogram sensor, a body temperature sensor, a skin
resistance sensor, or an electromyography sensor. The elec-
trocardiogram sensor may be configured to detect wearer
electrocardiogram signal information such as a heart rate
and sinus beats. The body temperature sensor may be
configured to detect body temperature signal information of
the wearer. The skin resistance sensor may be configured to
detect skin resistance signal information of the wearer. The
electromyography sensor may be configured to detect sSEMG
information of the wearer. sSEMG is an electric signal that
accompanies muscle contraction of the wearer. The second
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sensor 106 includes one or more of a GPS sensor, a
Bluetooth sensor, a triaxial accelerometer sensor, or a gyro
sensor.

[0201] The processor 602 may include an integrated cir-
cuit (IC), for example, may include a single packaged IC, or
may include multiple packaged ICs that have a same func-
tion or different functions and that are connected to one
another. For example, a processor unit may include only a
central processing unit (CPU), or may be a combination of
a digital signal processor (DSP) and a control chip (such as
a baseband chip) that is in a communications unit. In an
implementation manner of the present disclosure, the CPU
may be a single operation core, or may include multiple
operation cores.

[0202] The radio frequency circuit 608 is configured to
receive and send information, and the radio frequency circuit
608 may communicate with a network and another device by
means of wireless communication. The wireless communi-
cation may use any communications standard or protocol,
which includes, but is not limited to, Global System for
Mobile communications (GSM), General Packet Radio Ser-
vice (GPRS), Code Division Multiple Access (CDMA),
Wideband Code Division Multiple Access (WCDMA), High
Speed Packet Access (HSPA), Evolved High Speed Packet
Access (HSPA+), Long Term Evolution (LTE), e-mail, Short
Messaging Service (SMS), or the like.

[0203] In an embodiment provided in the present disclo-
sure, the wearable device may be a smart watch 700, as
shown in FIG. 7A. The smart watch 700 includes a processor
702, an electrocardiogram sensor 704, a second sensor 706,
a radio frequency circuit 708, and a power supply 710. The
second sensor 706 includes either of a GPS sensor 7061 and
a Bluetooth sensor 7062. The processor 702 is in commu-
nication connection with the electrocardiogram sensor 704,
the second sensor 706, and the radio frequency circuit 708.
The power supply 710 supplies power to the processor 702,
the electrocardiogram sensor 704, the second sensor 706,
and the radio frequency circuit 708.

[0204] The electrocardiogram sensor 704 is a first sensor
of the smart watch 700, and is configured to collect elec-
trocardiogram signal information of physiological parameter
information of the wearer of the smart watch 700. The
second sensor 706 of the smart watch includes either of the
GPS sensor 7061 and the Bluetooth sensor 7062. The GPS
sensor 7061 or the Bluetooth sensor 7062 is configured to
collect activity area information of activity information of
the wearer. The electrocardiogram sensor may collect infor-
mation such as a heart rate and sinus beats of the wearer.
This embodiment of the present disclosure provides descrip-
tion using an example in which an electrocardiogram sensor
collects sinus beats of a wearer.

[0205] The processor 702 includes a fall-off detection unit
7022, an abnormality determining unit 7024, an activity area
determining unit 7026, and a scenario mode determining
unit 7028, as shown in FIG. 7B.

[0206] The fall-off detection unit 7022 is configured to,
when an abnormality in sinus beat information of the wearer
of the smart watch is detected according to the electrocar-
diogram sensor and a time of the abnormality exceeds a
preset time, determine that the smart watch falls off from the
wearer.

[0207] The preset time may be five seconds. For example,
the electrocardiogram sensor detects that an abnormality
exists in the sinus beat information of the wearer of the smart
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watch and the time of the abnormality exceeds five seconds.
In this case, the processor determines that the smart watch
falls off from the wearer. A specific value of the preset time
may be determined according to an actual need.

[0208] The abnormality determining unit 7024 is config-
ured to determine whether, according to the sinus beat
information that is collected by the electrocardiogram sensor
704 and that is of the wearer, an abnormality exists in the
sinus beat information of the wearer. For a specific imple-
mentation manner, refer to the step for how to implement
that the processor determines whether an abnormality exists
in the sinus beat information of the wearer in step S208.
[0209] The activity area determining unit 7026 is config-
ured to determine, according to the activity area information
that is collected by the GPS sensor 7061 or the Bluetooth
sensor 7062 and that is of the wearer, whether an activity
area of the wearer is in a preset activity area. The preset
activity area is a safe activity area of the wearer. For a
specific implementation manner, refer to the division of the
preset activity area in step S208.

[0210] The scenario mode determining unit 7028 is con-
figured to determine, according to the sinus beat information
and the activity area information of the wearer, a scenario
mode that the wearer is in. For a specific implementation
manner, refer to determining of the scenario mode in step
S208.

[0211] The radio frequency circuit 708 is configured to,
under the control of the processor 702 of the smart watch,
send, according to the scenario mode that the wearer is in,
an indication corresponding to the scenario mode.

[0212] By means of the smart watch provided in this
embodiment of the present disclosure, after it is detected that
the smart watch falls off from a wearer, a scenario mode that
the wearer is in can be determined, and an indication can be
sent to an external system.

[0213] In another embodiment provided in embodiments
of the present disclosure, the wearable device may be a
smart wristband 800, as shown in FIG. 8A. The smart
wristband 800 includes a processor 802, a first sensor 804,
a second sensor 806, a radio frequency circuit 808, and a
power supply 810. The first sensor 804 includes a body
temperature sensor 8041 and a skin resistance sensor 8042.
The second sensor 806 includes either of a GPS sensor 8061
and a Bluetooth sensor 8062. The processor 802 is in
communication connection with the first sensor 804, the
second sensor 806, and the radio frequency circuit 808. The
power supply 810 supplies power to the processor 802, the
first sensor 804, the second sensor 806, and the radio
frequency circuit 808.

[0214] The body temperature sensor 8041 is configured to
detect body temperature signal information in physiological
parameters of the wearer. The skin resistance sensor 8042 is
configured to detect skin resistance signal information in the
physiological parameters of the wearer. The second sensor
806 is configured to collect activity area information of
activity information of the wearer.

[0215] The processor 802 includes a fall-off detection unit
8022, an abnormality determining unit 8024, an activity area
determining unit 8026, and a scenario mode determining
unit 8028, as shown in FIG. 8B.

[0216] The fall-off detection unit 8022 is configured to,
when an abnormality in body temperature signal information
of the wearer of the smart wristband 800 is detected accord-
ing to the body temperature sensor 8041 and a time of the
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abnormality exceeds a preset time, determine that the smart
wristband 800 falls off from the wearer. For a specific
implementation manner, refer to the foregoing step S306.
[0217] The abnormality determining unit 8024 is config-
ured to determine, according to the body temperature signal
information that is collected by the body temperature sensor
8041 and that is of the wearer and the skin resistance signal
information that is collected by the skin resistance sensor
8042 and that is of the wearer, whether an abnormality exists
in physiological parameter information of the wearer. For a
specific implementation manner, refer to the foregoing step
S308.

[0218] The activity area determining unit 8026 is config-
ured to determine, according to the activity area information
of the activity information that is collected by the GPS
sensor 8061 or the Bluetooth sensor 8062 and that is of the
wearer, whether the wearer is in a preset activity area. For a
specific implementation manner, refer to the foregoing step
S308.

[0219] The scenario mode determining unit 8028 is con-
figured to determine, according to the physiological param-
eter information and the activity area information of the
wearer, a scenario mode that the wearer is in. For a specific
implementation manner, refer to the foregoing step S308.
[0220] The radio frequency circuit 808 is configured to,
under the control of the processor 802 of the smart wristband
800, send, according to the scenario mode that the wearer is
in, an indication corresponding to the scenario mode.
[0221] By means of the smart wristband 800 provided in
this embodiment of the present disclosure, after it is detected
that the smart wristband 800 falls off from a wearer, a
scenario mode that the wearer is in can be determined, and
an indication can be sent to an external system.

[0222] In still another embodiment provided in the present
disclosure, the wearable device may be another smart wrist-
band 900, as shown in FIG. 9A. The smart wristband 900
includes a processor 902, a body temperature sensor 904, a
second sensor 906, a radio frequency circuit 908, and a
power supply 910. The second sensor 906 includes a triaxial
accelerometer sensor 9063 and a gyro sensor 9064. The
second sensor 906 further includes either of a GPS sensor
9061 and a Bluetooth sensor 9062. The processor 902 is in
communication connection with the body temperature sen-
sor 904, the second sensor 906, and the radio frequency
circuit 908. The power supply 910 supplies power to the
processor 902, the body temperature sensor 904, the second
sensor 906, and the radio frequency circuit 908.

[0223] The body temperature sensor 904 is configured to
detect body temperature signal information in physiological
parameters of the wearer. The triaxial accelerometer sensor
9063 is configured to collect acceleration information of
activity information of the wearer. The gyro sensor 9064 is
configured to collect angular velocity information of the
activity information of the wearer. The GPS sensor 9061 or
the Bluetooth sensor 9062 is configured to collect activity
area information of the activity information of the wearer.
[0224] The processor 902 includes a fall-off detection unit
9022, an abnormality determining unit 9024, an activity area
determining unit 9026, and a scenario mode determining
unit 9028, as shown in FIG. 9B.

[0225] The fall-off detection unit 9022 is configured to,
when an abnormality in the body temperature signal infor-
mation of the wearer of the smart wristband 900 is detected
according to the body temperature sensor 904 and a time of
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the abnormality exceeds a preset time, determine that the
smart wristband 900 falls off from the wearer.

[0226] The body temperature sensor 904 of the smart
wristband 900 detects that an abnormality exists in a body
temperature signal of the wearer and a time of the abnor-
mality exceeds a preset time, for example, three seconds, or
detects that a measurement value of a body temperature
signal of the wearer 1s less than a specified body temperature
threshold. For example, the specified body temperature
threshold is 26° C. In this case, the processor of the smart
wristband 900 determines that the smart wristband falls off
from the wearer.

[0227] The abnormality determining unit 9024 is config-
ured to determine, according to activity status information of
the activity information that is collected by the triaxial
accelerometer sensor 9063 and the gyro sensor 9064 and that
is of the wearer, whether an abnormality exists in the activity
status information of the wearer. For a specific implemen-
tation manner, refer to the foregoing step S408.

[0228] The activity area dividing unit 9026 is configured
to determine, according to the activity area information of
the activity information that is collected by the GPS sensor
9061 or the Bluetooth sensor 9062 and that is of the wearer,
whether the wearer is in a preset activity area. For a specific
implementation manner, refer to the foregoing step S408.
[0229] The scenario mode determining unit 9028 is con-
figured to determine, according to the activity status infor-
mation and the activity area information of the wearer, a
scenario mode that the wearer is in. For a specific imple-
mentation mannet, refer to the foregoing step S408.

[0230] The radio frequency circuit 908 is configured to,
under the control of the processor 902 of the smart wristband
900, send, according to the scenario mode that the wearer is
in, an indication corresponding to the scenario mode.
[0231] By means of the another smart wristband 900
provided in this embodiment of the present disclosure, after
it is detected that the smart wristband 900 falls off from a
wearer, a scenario mode that the wearer is in can be
determined, and an indication can be sent to an external
system.

[0232] 1In yet another embodiment provided in embodi-
ments of the present disclosure, the wearable device may be
a smart armband 1000, as shown in FIG. 10A. The smart
armband 1000 includes a processor 1002, an electromyog-
raphy sensor 1004, a second sensor 1006, a radio frequency
circuit 1008, and a power supply 1010. The second sensor
1006 includes a triaxial accelerometer sensor 10063 and a
gyro sensor 10064. The second sensor 1006 further includes
either of a GPS sensor 10061 and a Bluetooth sensor 10062.
The processor 1002 is in communication connection with
the electromyography sensor 1004, the second sensor 1006,
and the radio frequency circuit 1008. The power supply
1010 supplies power to the processor 1002, the electromyo-
graphy sensor 1004, the second sensor 1006, and the radio
frequency circuit 1008.

[0233] The electromyography sensor 1004 is configured to
detect a sSEMG of the wearer. The triaxial accelerometer
sensor 10063 is configured to collect acceleration informa-
tion of activity information of the wearer. The gyro sensor
10064 is configured to collect angular velocity information
of the activity information of the wearer. The GPS sensor
10061 or the Bluetooth sensor 10062 is configured to collect
activity area information of the activity information of the
wearer.
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[0234] The processor 1002 includes a fall-off detection
unit 10022, an abnormality determining unit 10024, an
activity area determining unit 10026, and a scenario mode
determining unit 10028, as shown in FIG. 10B.

[0235] The fall-off detection unit 10022 is configured to,
when an abnormality in sEMG signal information of the
wearer of the smart armband 1000 is detected according to
the electromyography sensor and a time of the abnormality
exceeds a preset time, determine that the smart armband
1000 falls off from the wearer.

[0236] The electromyography sensor of the smart arm-
band 1000 detects that an abnormality exists in an SEMG
signal of the wearer and a time of the abnormality exceeds
a preset time, for example, five seconds. In this case, the
processor 1002 of the smart armband 1000 determines that
the smart armband 1000 falls off from the wearer.

[0237] The abnormality determining unit 10024 is config-
ured to determine, according to the activity status informa-
tion that is collected by the electromyography sensor 1004,
the triaxial accelerometer sensor 10063, and the gyro sensor
10064 of the smart armband 1000 and that is of the wearer,
whether an abnormality exists in an activity status of the
wearer. For a specific implementation manner, refer to the
foregoing step S508.

[0238] The activity area determining unit 10026 is con-
figured to determine, according to the activity area infor-
mation that is collected by the GPS sensor 10061 or the
Bluetooth sensor 10062 of the smart armband 1000 and that
is of the wearer, whether an activity area of the wearer is in
a preset activity area. For a specific implementation manner,
refer to the foregoing step S508.

[0239] The scenario mode determining unit 10028 is con-
figured to determine, according to the activity status infor-
mation and the activity area information of the wearer, a
scenario mode that the wearer is in. For a specific imple-
mentation mannet, refer to the foregoing step S508.
[0240] The radio frequency circuit 1008 is configured to,
under the control of the processor 1002 of the smart armband
1000, send, according to the scenario mode that the wearer
is in, an indication corresponding to the scenario mode.
[0241] By means of the smart armband 1000 provided in
this embodiment of the present disclosure, after it is detected
that the smart armband 1000 falls off from a wearer, a
scenario mode that the wearer is in can be determined, and
an indication can be sent to an external system.

[0242] Finally, it should be noted that the foregoing
embodiments are merely intended for exemplarily describ-
ing the technical solutions of the present disclosure other
than limiting the present disclosure. Although the present
disclosure and benefits of the present disclosure are
described in detail with reference to the foregoing embodi-
ments, persons of ordinary skill in the art should understand
that they may still make modifications to the technical
solutions described in the foregoing embodiments or make
equivalent replacements to some technical features thereof,
without departing from the scope of the claims of the present
disclosure.

What is claimed is:
1.-17. (canceled)
18. A fall-off detection method for a wearable device,
comprising:
collecting physiological parameter information and activ-
ity information of a wearer of the wearable device;
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determining that the wearable device falls off from the
wearer when an abnormality is detected in the physi-
ological parameter information of the wearer of the
wearable device and a time of the abnormality exceeds
a preset time;

determining, according to the collected physiological
parameter information and activity information of the
wearer of the wearable device, a scenario mode that the
wearer is in when it is determined that the wearable
device falls off from the wearer; and

sending, according to the scenario mode that the wearer is

in, an indication corresponding to the scenario mode.

19. The method according to claim 18, wherein determin-
ing, according to the collected physiological parameter
information and activity information of the wearer of the
wearable device, the scenario mode that the wearer is in
comprises:

determining, according to electrocardiogram signal infor-

mation of the collected physiological parameter infor-
mation of the wearer of the wearable device, whether
an abnormality exists in the electrocardiogram signal
information of the wearer;

determining, according to activity area information of the

collected activity information of the wearer, whether
the wearer is in a preset activity area; and
determining, according to the collected electrocardiogram
signal information and activity area information of the
wearer, the scenario mode that the wearer is in.
20. The method according to claim 18, wherein determin-
ing, according to the collected physiological parameter
information and activity information of the wearer of the
wearable device, the scenario mode that the wearer is in
comprises:
determining, according to body temperature signal infor-
mation and skin resistance signal information of the
collected physiological parameter information of the
wearer of the wearable device, whether an abnormality
exists in the physiological parameter information of the
wearer;
determining, according to activity area information of the
collected activity information of the wearer, whether
the wearer is in a preset activity area; and

determining, according to the collected body temperature
signal information, skin resistance signal information,
and activity area information of the wearer, the scenario
mode that the wearer is in.

21. The method according to claim 18, wherein determin-
ing, according to the collected physiological parameter
information and activity information of the wearer of the
wearable device, the scenario mode that the wearer is in
comprises:

determining, according to surface electromyography sig-

nal (sEMG) information of the collected physiological
parameter information of the wearer of the wearable
device, acceleration information of the activity infor-
mation of the wearer of the wearable device, and
angular velocity information of the activity information
of the wearer of the wearable device, whether an
abnormality exists in activity status information of the
wearer;

determining, according to activity area information of the

collected activity information of the wearer, whether
the wearer is in a preset activity area of the wearable
device; and
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determining, according to the collected activity status
information and activity area information of the wearer,
the scenario mode that the wearer is in.
22. The method according to claim 18, wherein the
scenario mode comprises one or more of a scenario mode in
which a danger status is low, a scenario mode in which a
danger status is high, a scenario mode in which the wearable
device is removed normally, or a scenario mode in which the
wearable device falls off accidentally.
23. A fall-off detection method for a wearable device,
comprising:
collecting physiological parameter information and activ-
ity information of a wearer of the wearable device;

determining that the wearable device falls off from the
wearer when an abnormality is detected in the physi-
ological parameter information of the wearer of the
wearable device and a time of the abnormality exceeds
a preset time;

determining, according to the collected activity informa-
tion of the wearer of the wearable device, a scenario
mode that the wearer is in when it is determined that the
wearable device falls off from the wearer; and

sending, according to the scenario mode that the wearer is
in, an indication corresponding to the scenario mode.

24. The method according to claim 23, wherein determin-
ing, according to the collected activity information of the
wearer of the wearable device, the scenario mode that the
wearer is in comprises:

determining, according to acceleration information of the

collected activity information of the wearer of the
wearable device and angular velocity information of
the activity information of the wearer of the wearable
device, whether an abnormality exists in activity status
information of the wearer;

determining, according to activity area information of the

activity information of the wearer, whether the wearer
is in a preset activity area; and

determining, according to the collected activity status

information and activity area information of the wearer,
the scenario mode that the wearer is in.

25. The method according to claim 23, wherein the
scenario mode comprises one or more of a scenario mode in
which a danger status is low, a scenario mode in which a
danger status is high, a scenario mode in which the wearable
device is removed normally, or a scenario mode in which the
wearable device falls off accidentally.

26. A wearable device, comprising:

a first sensor;

a second sensor;

a radio frequency circuit;

a processor in communication with the first sensor, the

second sensor, and the radio frequency circuit; and

a power supply configured to supply power to the first

sensor, the second sensor, the processor, and the radio
frequency circuit,

wherein the first sensor is configured to collect physi-

ological parameter information of a wearer of the
wearable device,

wherein the second sensor is configured to collect activity

information of the wearer of the wearable device,
wherein the processor is configured to:
determine that the wearable device falls off from the
wearer when an abnormality in the physiological
parameter information of the wearer of the wearable
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device is detected according to the first sensor and a
time of the abnormality exceeds a preset time;

determine, according to the physiological parameter
information collected by the first sensor and the
activity information collected by the second sensor,
a scenario mode that the wearer is in when it is
determined that the wearable device falls off from
the wearer, and

wherein the radio frequency circuit is configured to send,
according to the scenario mode that the wearer is in, an
indication corresponding to the scenario mode.

27. The wearable device according to claim 26, wherein
the first sensor comprises at least one of an electrocardio-
gram sensor, a body temperature sensor, a skin resistance
sensor, or an electromyography sensor.

28. The wearable device according to claim 27, wherein
when the first sensor is the electrocardiogram sensor, the
second sensor comprises either a global positioning system
(GPS) sensor or a Bluetooth® sensor and the electrocardio-
gram sensor is configured to collect electrocardiogram sig-
nal information of the physiological parameter information
of the wearer, and wherein the processor determining,
according to the physiological parameter information col-
lected by the first sensor and the activity information col-
lected by the second sensor, the scenario mode that the
wearer is in further comprises the processor being config-
ured to:

determine, according to the electrocardiogram signal
information of the physiological parameter information
collected by the electrocardiogram sensor, whether an
abnormality exists in the electrocardiogram signal
information of the wearer when the wearable device
falls off from the wearer; and

determine, according to activity area information of the
activity information that is collected by the GPS sensor
or the Bluetooth sensor, whether the wearer is in a
preset activity area; and

determine, according to the electrocardiogram signal
information and the activity area information of the
wearer, the scenario mode that the wearer is in.

29. The wearable device according to claim 27, wherein
when the first sensor comprises the body temperature sensor
and the skin resistance sensor, the second sensor comprises
either a GPS sensor or a Bluetooth® sensor,

wherein the body temperature sensor is configured to
collect body temperature signal information of the
physiological parameter information,

wherein the skin resistance sensor is configured to collect
skin resistance signal information of the physiological
parameter information, and

wherein the processor determining, according to the
physiological parameter information collected by the
first sensor and the activity information collected by the
second sensor, the scenario mode that the wearer is in
1s further comprises the processor being configured to:

determine, according to the body temperature signal
information collected by the body temperature sen-
sor and the skin resistance signal information col-
lected by the skin resistance sensor, whether an
abnormality exists in the physiological parameter
information of the wearer when it is determined that
the wearable device falls off from the wearer,
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determine, according to activity area information of the
activity information collected by the GPS sensor or
the Bluetooth sensor, whether the wearer is in a
preset activity area; and

determine, according to the physiological parameter
information and the activity area information of the
wearer, the scenario mode that the wearer is in.

30. The wearable device according to claim 27, wherein
when the first sensor comprises the electromyography sen-
sor, the second sensor comprises a triaxial accelerometer
sensor, a gyro sensor, and either a GPS sensor or a Blu-
etooth® sensor, wherein the electromyography sensor is
configured to collect surface electromyography signal
(sEMG) information of the physiological parameter infor-
mation of the wearer, and wherein the processor determin-
ing, according to the physiological parameter information
collected by the first sensor and the activity information
collected by the second sensor, the scenario mode that the
wearer is in further comprises the processor being config-
ured to:

19
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determine activity status information of the activity infor-
mation of the wearer according to the information
collected by the electromyography sensor, the triaxial
accelerometer sensor, and the gyro sensor when it is
determined that the wearable device falls off from the
wearer;

determine, according to activity area information of the

activity information that is collected by the GPS sensor
or the Bluetooth sensor, whether the wearer is in a
preset activity area; and

determine, according to the activity status information

and the activity area information of the wearer, the
scenario mode that the wearer is in.

31. The wearable device according to claim 27, wherein
the scenario mode comprises one or more of a scenario mode
in which a danger status is low, a scenario mode in which a
danger status is high, a scenario mode in which the wearable
device is removed normally, or a scenario mode in which the
wearable device falls off accidentally.
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