NETWORK OPTIMIZATION METHOD BASED ON WEARABLE DEVICE AND
WEARABLE DEVICE

TECHNICAL FIELD
[0001] The present invention relates to the technical field of communications, and in

particular, to a network optimization method based on a wearable device and a wearable device.

BACKGROUND

[0002] At present, wearable devices (such as smart watches and smart bracelets) are
becoming more and more miniaturized. Due to small size and small battery capacity of wearable
devices, the power consumption problem appears particularly prominent. If the user is in a more
complex network environment, for example, when the user approaches a boundary of two cells or
an overlapping coverage area of a plurality of cells, there will be a ping-pong handover effect of
two or more cells, which will consume significant resources at this time. As a result, the power

consumption increases sharply, thereby reducing the standby capability of the wearable device.

SUMMARY

[0003] Embodiments of the present invention discloses a network optimization method
based on a wearable device and a wearable device, which can reduce the power consumption and
increase a standby capability of the wearable device.

[0004] According to a first aspect, the embodiments of the present invention disclose a

network optimization method based on a wearable device, including:

[0005] detecting whether the wearable device is in a ping-pong handover network
environment;
[0006] if yes, monitoring a state of the wearable device, and obtaining state information of

the wearable device; where the state information includes call state information, data network state
information, screen state information, and positioning information;
[0007] adjusting a network standard according to the state information; the network

standard is a type of the data network;



[0008] recording adjustment information of the network standard; the adjustment
information includes adjustment time and adjustment effect indication information;

[0009] adjusting an adjustment parameter group related to the network standard of the
wearable device dynamically according to the adjustment information and obtaining a target
adjustment parameter group, so as to adjust the network standard according to the target adjustment
parameter group.

[0010] As an optional implementation, in the first aspect of the embodiments of the present
invention, the detecting whether the wearable device is in a ping-pong handover network
environment includes:

[0011] obtaining an abnormal hold time index value for measuring the ping-pong handover
network environment;

[0012] converting the abnormal hold time index value into a time data index value through
a first preset algorithm;

[0013] when the time data index value is greater than a first preset time threshold value,
monitoring a signal switching index value of a cell where the wearable device is located;

[0014] when the signal switching index value is greater than or equal to a preset signal
switching index value, determining that the wearable device is in the ping-pong handover network
environment; and when the signal switching index value is smaller than the preset signal switching
index value, determining that the wearable device is not in the ping-pong handover network
environment.

[0015] As an optional implementation, in the first aspect of the embodiments of the present
invention, the adjusting a network standard according to the state information includes:

[0016] when the call state information indicates that the wearable device is not in a call
status and the data network state information indicates that the wearable device does not have a
data service, switching an original network standard to a first network standard; a duration time of
the first network standard is based on a preset time attenuation gradient list, and a signal
transmission rate of the original network standard is higher than a signal transmission rate of the

first network standard;



[0017] when the positioning information indicates that a moving distance of the wearable
device is greater than a preset distance value, switching the first network standard to the original
network standard.

[0018] As an optional implementation, in the first aspect of the embodiments of the present
invention, the method further includes:

[0019] when the wearable device is within a preset time period and the positioning
information indicates that the wearable device has not moved within a second preset time value,
obtaining a current signal strength;

[0020] determining whether the current signal strength is less than a preset signal strength;
[0021] if yes, turning off the data service, and when the wearable device is in a weak
network environment and the screen state information indicates that the wearable device is in a
screen-on state turning on the data service;

[0022] if not, switching the original network standard to a second network standard, and
when the wearable device is in the weak network environment and the screen state information
indicates that the wearable device is not in the screen-on state and the wearable device is not within
the preset time period, switching the second network standard to the original network standard;
where the signal transmission rate of the original network standard is higher than a signal
transmission rate of the second network standard.

[0023] As an optional implementation, in the first aspect of the embodiments of the present
invention, the adjusting an adjustment parameter group related to the network standard of the
wearable device dynamically according to the adjustment information and obtaining a target
adjustment parameter group so as to adjust the network standard according to the target adjustment
parameter group, includes:

[0024] based on the adjustment information, adjusting the adjustment parameter group
related to the network standard of the wearable device dynamically by using a second preset
algorithm and an adjustment frequency determined according to a network environment of the
wearable device and obtaining a target adjustment parameter group, so as to adjust the network
standard according to the target adjustment parameter group.

[0025] According to a second aspect, the embodiments of the present invention disclose a

wearable device, including:



[0026] a detecting unit, configured to detect whether the wearable device is in a ping-pong
handover network environment;

[0027] a state monitoring unit, configured to monitor a state of the wearable device, and
obtain state information of the wearable device when the detecting unit detects that the wearable
device is in the ping-pong handover network environment; where the state information includes
call state information, data network state information, screen state information, and positioning
information;

[0028] an adjusting unit, configured to adjust a network standard according to the state
information; the network standard is a type of the data network;

[0029] a recording unit, configured to record adjustment information of the network
standard; the adjustment information includes adjustment time and adjustment effect indication
information,;

[0030] a dynamic adjustment unit, configured to dynamically adjust an adjustment
parameter group related to the network standard of the wearable device according to the adjustment
information and obtain a target adjustment parameter group, so as to adjust the network standard
according to the target adjustment parameter group.

[0031] As an optional implementation, in the second aspect of the embodiments of the
present invention, the detecting unit includes:

[0032] a first obtaining sub-unit, configured to obtain an abnormal hold time index value
for measuring the ping-pong handover network environment;

[0033] a converting sub-unit, configured to convert the abnormal hold time index value into
a time data index value through a first preset algorithm;

[0034] a monitoring sub-unit, configured to monitor a signal switching index value of a cell
that the wearable device is located when the time data index value is greater than a first preset time
threshold value;

[0035] a determining sub-unit, configured to determine that the wearable device is in the
ping-pong handover network environment when the signal switching index value is greater than
or equal to a preset signal switching index value; and determine that the wearable device is not in
the ping-pong handover network environment when the signal switching index value is smaller

than the preset signal switching index value.



[0036] As an optional implementation, in the second aspect of the embodiments of the
present invention, the adjusting unit includes:

[0037] a first switching sub-unit, configured to, switch an original network standard to a
first network standard when the call state information indicates that the wearable device is not in
a call status and the data network state information indicates that the wearable device does not
have a data service; where a duration time of the first network standard is based on a preset time
attenuation gradient list, and a signal transmission rate of the original network standard is higher
than a signal transmission rate of the first network standard; and switch the first network standard
to the original network standard when the positioning information indicates that a moving distance
of the wearable device is greater than a preset distance value.

[0038] As an optional implementation, in the second aspect of the embodiments of the
present invention, the adjusting unit further includes:

[0039] a second obtaining sub-unit, configured to obtain a current signal strength when the
wearable device is within a preset time period and the positioning information indicates that the
wearable device has not moved within a second preset time value;

[0040] a determining sub-unit, configured to determine whether the current signal strength
is smaller than a preset signal strength;

[0041] a data service sub-unit, configured to turn off the data service when the determining
subunit determines that the current signal strength is smaller than the preset signal strength, and
turn on the data service when the wearable device is in a weak network environment and the screen
state information indicates that the wearable device is in a screen-on state;

[0042] a second switching unit, configured to switch the original network standard to a
second network standard when the determining subunit determines that the current signal strength
is greater than or equal to the preset signal strength, and switch the second network standard to the
original network standard when the wearable device is in the weak network environment and the
screen state information indicates that the wearable device is not in the screen-on state and the
wearable device is not within the preset time period ; where the signal transmission rate of the
original network standard is higher than a signal transmission rate of the second network standard.
[0043] As an optional implementation, in the second aspect of the embodiments of the

present invention, the dynamic adjustment unit is configured to dynamically adjust an adjustment



parameter group related to the network standard of the wearable device according to the adjustment
information and obtaining a target adjustment parameter group so as to adjust the network standard
according to the target adjustment parameter group, specifically is:

[0044] the dynamic adjustment unit is configured to, based on the adjustment information,
adjust the adjustment parameter group related to the network standard of the wearable device
dynamically by using a second preset algorithm and an adjustment frequency determined
according to a network environment of the wearable device and obtain a target adjustment
parameter group, so as to adjust the network standard according to the target adjustment parameter
group.

[0045] According to a third aspect, the embodiments of the present invention disclose a

wearable device, including:

[0046] a memory having executable program codes stored therein;
[0047] a processor coupled to the memory;
[0048] the processor invokes the executable program codes stored in the memory to

perform the network optimization method based on a wearable device as described in the first
aspect of the embodiments of the present invention.

[0049] According to a fourth aspect, the embodiments of the present invention disclose a
computer readable storage medium storing a computer program, where the computer program
causes a computer to execute the network optimization method based on a wearable device as
described in the first aspect of the embodiments of the present invention.

[0050] According to a fifth aspect, the embodiments of the present invention disclose a
computer program product, when the computer program product runs on a computer, the computer
is enabled to perform some or all of the steps of any method of the first aspect.

[0051] According to a sixth aspect, the embodiments of the present invention disclose an
application publishing platform, and the application publishing platform is configured to publish
a computer program product. When the computer program product runs on a computer, the
computer performs some or all of the steps of any method of the first aspect.

[0052] Compared with the prior art, the embodiments of the present invention have the

following beneficial effects:



[0053] In the embodiments of the present invention, when it is detected that the wearable
device is in a ping-pong switching network environment, the network standard is adjusted
according to monitored device state information, then the adjustment parameter group related to
the network standard is dynamically adjusted according to the adjustment information of the
network standard, and a target adjustment parameter group that is most suitable for the device may
be obtained, so that when the device enters the ping-pong handover network environment, the
target adjustment parameter group is used to adjust the network standard for network optimization,

which may reduce power consumption and increase the standby capability of the wearable device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0054] In order to illustrate the technical solutions in the embodiments of the present
invention in a clearer manner, the drawings desired for describing the embodiments of the present
invention will be described hereinafter briefly. Obviously, the following drawings merely relate to
some embodiments of the present invention, and based on these drawings, a person skilled in the
art may obtain the other drawings without any creative effort.

[0055] FIG. 1 is a schematic flowchart of a network optimization method based on a
wearable device disclosed by an embodiment of the present invention;

[0056] FIG. 2 is a schematic flowchart of another network optimization method based on a
wearable device disclosed by an embodiment of the present invention;

[0057] FIG. 3 is a schematic flowchart of another network optimization method based on a
wearable device disclosed by an embodiment of the present invention;

[0058] FIG. 4 is a schematic structural diagram of a wearable device disclosed by an
embodiment of the present invention;

[0059] FIG. 5 is a schematic structural diagram of another wearable device disclosed by an
embodiment of the present invention;

[0060] FIG. 6 is a schematic structural diagram of another wearable device disclosed by an

embodiment of the present invention.

DETAILED DESCRIPTION



[0061] Hereinafter, the technical solutions in the embodiments of the present invention will
be described clearly and thoroughly in conjunction with the drawings in the embodiments of the
present invention. Obviously, the described embodiments are merely some of the embodiments of
the present invention, but not all of the embodiments. Based on the embodiments in the present
invention, all other embodiments obtained by a person of ordinary skill in the art without creative
efforts should fall within the protection scope of the present invention.

[0062] It should be noted that, in the specification and claims of the present invention, the
terms such as “first” and “second” are intended to distinguish between different objects but do not
necessarily indicate a specific order or sequence. Moreover, in the embodiments of the present
invention, the terms “include”, “contain” and any other variants mean to cover the non-exclusive
inclusion, for example, a process, method, system, product, or device that includes a list of steps
or units is not necessarily limited to those steps or units, but may include other steps or units not
expressly listed or inherent to such a process, method, system, product, or device.

[0063] The embodiments of the present invention disclose a network optimization method
based on a wearable device and a wearable device, so that when the device enters a ping-pong
handover network environment, the target adjustment parameter group is used to adjust the
network standard for network optimization, which may reduce power consumption and increase
the standby capability of the wearable device. The following describes in detail from a perspective
of the wearable device with reference to the accompanying drawings.

Embodiment I

[0064] Please refer to FIG. 1, FIG. 1 is a schematic flowchart of a network optimization
method based on a wearable device disclosed by an embodiment of the present invention. As
shown in FIG. 1, the network optimization method based on a wearable device may include the
following steps.

[0065] 101, The wearable device detects whether the wearable device is in a ping-pong
handover network environment; if yes, perform step 102; if not, end this process.

[0066] In the embodiments of the present invention, the wearable devices may include
smart watches, smart bracelets, smart glasses, etc. The ping-pong switching network environment
means that in a mobile communication system, if signal strengths of two base stations changes

drastically in a certain area, the terminal device will handover back and forth between two base



stations and produce the so-called "ping-pong effect”. For example, when a user wearing a
wearable device is at a boundary of two cells or an overlapping coverage location of a plurality of
cells, a ping-pong handover effect will occur between two or more cells, and a power consumption
of the wearable device will increase sharply at this time.

[0067] As an optional implementation, when the wearable device detects whether the
wearable device is in the ping-pong handover network environment, it can detect whether the
wearable device is connected to at least two serving cells within a preset time period, and if yes,
service durations of the at least two serving cells are obtained to calculate an average service
duration of each serving cell. When the average service duration is less than a preset service
duration, it is determined that the wearable device is in the ping-pong handover network
environment. Implementing this implementation may narrow a detection range, reduce an amount
of calculation, quickly determine whether the wearable device is in a ping-pong switching network
environment, and improve the detection efficiency.

[0068] 102, The wearable device monitors a state of the wearable device, and obtains state
information of the wearable device; where the state information includes call state information,
data network state information, screen state information, and positioning information.

[0069] Specifically, the call state information can indicate whether the wearable device has
a call and the duration of the call when the call occurs. The data network state information can
indicate whether the wearable device has a data service and a serving cell that the wearable device
accesses when the data service occurs. The screen state information can indicate whether the
wearable device is in a screen-on state and a duration time of the screen-on state. The positioning
information can indicate whether the wearable device is moving and a movement distance
generated during the movement, where the positioning information can be obtained through a
motion sensor in the wearable device, and can also be obtained through a global positioning system
(GPS), which is not limited in the embodiments of the present invention.

[0070] 103, The wearable device adjusts a network standard according to the state
information; the network standard is a type of the data network.

[0071] For example, the network standard used by China Mobile can include GSM (2G),
TD-SCDMA (3G) and TD-LTE (4G); the network standard used by China Unicom can include
GSM (2G), WCDMA (3G), TD-LTE (4G) and FDD-LTE (4G); the network standard used by



China Telecom can include CDMA1X (2G), EVDO (3G), TD-LTE (4G) and FDD-LTE (4G). For
example, assuming that the wearable device accesses to a network of China Mobile, the wearable
device can switch between 2G, 3G, and 4G network standards according to the state information,
thereby realizing the adjustment of the network standard.

[0072] 104, The wearable device records adjustment information of the network standard;
the adjustment information includes adjustment time and adjustment effect indication information.
[0073] In the embodiments of the present invention, after each round of adjustment of the
network standard, the adjustment information of the network standard is recorded and saved to
provide data support for the optimization of the network standard. Where the adjustment time may
indicate the time that the wearable device enters the ping-pong handover network environment
again after saving the optimization of the network standard, and the adjustment effect indication
information may indicate the effect of the wearable device performing each round of network
standard optimization.

[0074] 105, The wearable device dynamically adjusts an adjustment parameter group
related to the network standard of the wearable device according to the adjustment information
and obtains a target adjustment parameter group, so as to adjust the network standard according to
the target adjustment parameter group.

[0075] In the embodiments of the present invention, the adjustment parameter group related
to the network standard can be continuously adjusted dynamically through the adjustment
information and the target adjustment parameter group can be obtained, so as to adjust the network
standard of the wearable device in the ping-pong handover network environment according to the
target adjustment parameter group, where the target adjustment parameter group is applicable to
all ping-pong network switching environments. Therefore, when the wearable device encounters
the ping-pong network switching network, the user experience can be ensured with a lowest power
consumption and without affecting normal functions.

[0076] As an optional implementation, a large amount of adjustment information and an
adjustment parameter group of each time of adjusting the network standard can be collected, and
the adjustment information and the adjustment parameter group can be sent to a background server,
so that the background server can train a constructed ping-pong handover network optimization

model according to the adjustment information and adjustment parameter group. When a

10



performance parameter value of the ping-pong handover network optimization model is greater
than a preset performance parameter value, the ping-pong handover network optimization model
is derived from the background server, so that the wearable device can adjust the network standard
by using the ping-pong handover network optimization model according to the state information
of the device, therefore the adjustment of the network standard may be more accurate and the
power consumption may be greatly reduced.

[0077] It can be seen that, by implementing the network optimization method based on a
wearable device shown in FIG. 1, when it is detected that the wearable device is in a ping-pong
switching network environment, the network standard can be adjusted according to monitored
device state information, then the adjustment parameter group related to the network standard can
be dynamically adjusted according to the adjustment information of the network standard, and the
target adjustment parameter group that is most suitable for the device can be obtained, so that when
the device enters the ping-pong handover network environment, the target adjustment parameter
group is used to adjust the network standard for network optimization, which may reduce power
consumption and increase the standby capability of the wearable device.

Embodiment 11

[0078] Please refer to FIG. 2, FIG. 2 is a schematic flowchart of another network
optimization method based on a wearable device disclosed by an embodiment of the present
invention. As shown in FIG. 2, the network optimization method based on a wearable device may
include the following steps.

[0079] 201, The wearable device obtains an abnormal hold time index value for measuring
the ping-pong handover network environment.

[0080] In the embodiments of the present invention, a long-term abnormal hold time index
value can be obtained through Radio Resource Control (RRC) to measure the ping-pong handover
network environment. A RRC connection process includes selection of an available cell, access
admission control of a serving cell and establishment of a signal link.

[0081] 202, The wearable device converts the abnormal hold time index value into a time
data index value through a first preset algorithm.

[0082] In the embodiments of the present invention, the abnormal hold time index value

can be converted into the time data index value through the first preset algorithm. The time data
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index value is a time index activated in a measurable data channel. Therefore, the time data index
value is measurable, the time and reason of the ping-pong handover network can be accurately
obtained through the time data index value.

[0083] 203, When the time data index value is greater than a first preset time threshold
value, the wearable device monitors a signal switching index value of a cell that the wearable
device is located.

[0084] 204, The wearable device determines that the wearable device is in the ping-pong
handover network environment when the signal switching index value is greater than or equal to
a preset signal switching index value; and determines that the wearable device is not in the ping-
pong handover network environment when the signal switching index value is smaller than the
preset signal switching index value.

[0085] In the embodiments of the present invention, a signal strength and a cell handover
index can be continuously monitored, where the cell handover index includes a cell handover
frequency and number of cells. According to the signal strength and the cell handover index, the
signal switching index value of the cell that the wearable device is located can be obtained, and
then it can be determined whether the wearable device is in the ping-pong switching network
environment through the signal switching index value, which may improve the accuracy and
detection efficiency of the ping-pong switching network environment detection.

[0086] 205, The wearable device monitors a state of the wearable device, and obtains state
information of the wearable device; where the state information includes call state information,
data network state information, screen state information, and positioning information.

[0087] 206, The wearable device adjusts a network standard according to the state
information; the network standard is a type of the data network.

[0088] 207, The wearable device records adjustment information of the network standard;
the adjustment information includes adjustment time and adjustment effect indication information.
[0089] 208, The wearable device, based on the adjustment information, adjusts the
adjustment parameter group related to the network standard of the wearable device dynamically
by using a second preset algorithm and an adjustment frequency determined according to a
network environment of the wearable device and obtains a target adjustment parameter group, so

as to adjust the network standard according to the target adjustment parameter group.
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[0090] In the embodiments of the present invention, a frequency of dynamically adjusting
the adjustment parameter group related to the network standard may be based on the network
environment of the wearable device. For example, when the wearable device is in a ping-pong
handover network environment of two cells, the frequency for dynamically adjusting can be once
every 10 minutes, and when the wearable device is in a ping-pong handover network environment
of three cells, the frequency for dynamically adjusting can be once every 5 minutes. Therefore,
dynamically adjusting the adjustment parameter group related to the network standard by using
the second preset algorithm according to the adjustment frequency determined according to the
network environment of the wearable device may make the obtained target adjustment parameter
group more suitable for adjustment and optimization of a multi-party ping-pong handover and
improve the accuracy of the ping-pong handover network adjustment.

[0091] It can be seen that, by implementing the network optimization method based on a
wearable device shown in FIG. 2, when it is detected that the wearable device is in a ping-pong
switching network environment, the network standard can be adjusted according to monitored
device state information, then the adjustment parameter group related to the network standard is
dynamically adjusted according to the adjustment information of the network standard, and the
target adjustment parameter group that is most suitable for the device can be obtained, so that when
the device enters the ping-pong handover network environment, the target adjustment parameter
group is used to adjust the network standard for network optimization, which may reduce power
consumption and increase the standby capability of the wearable device. In addition, it can be
determined whether the wearable device is in the ping-pong handover network environment
through the signal switching index value, which may improve the accuracy and detection
efficiency of the ping-pong handover network environment detection.

Embodiment I1T

[0092] Please refer to FIG. 3, FIG. 3 is a schematic flowchart of another network
optimization method based on a wearable device disclosed by an embodiment of the present
invention. As shown in FIG. 3, the network optimization method based on a wearable device may
include the following steps.

[0093] 301, The wearable device obtains an abnormal hold time index value for measuring

the ping-pong handover network environment.



[0094] 302, The wearable device converts the abnormal hold time index value into a time
data index value through a first preset algorithm.

[0095] 303, When the time data index value is greater than a first preset time threshold
value, the wearable device monitors a signal switching index value of a cell that the wearable
device is located.

[0096] 304, The wearable device determines that the wearable device is in the ping-pong
handover network environment when the signal switching index value is greater than or equal to
a preset signal switching index value; and determines that the wearable device is not in the ping-
pong handover network environment when the signal switching index value is smaller than the
preset signal switching index value.

[0097] 305, When the wearable device is in a ping-pong handover network environment,
the wearable device monitors a state of the wearable device, and obtains state information of the
wearable device; where the state information includes call state information, data network state
information, screen state information, and positioning information.

[0098] 306, When the call state information indicates that the wearable device is not in a
call status and the data network state information indicates that the wearable device does not have
a data service, the wearable device switches an original network standard to a first network
standard; a duration time of the first network standard is based on a preset time attenuation gradient
list, and a signal transmission rate of the original network standard is higher than a signal
transmission rate of the first network standard.

[0099] In the embodiments of the present invention, when the wearable device is in a ping-
pong switching network environment and no call or data service occurs, the network standard is
reduced, and a duration time of the reduced network standard is based on a preset time attenuation
gradient list, for example, the preset time attenuation gradient list Q1: 10 minutes, 20 minutes, 30
minutes, 40 minutes..., where Q1-1 is 10 minutes, and Q1-2 is 20 minutes. The first time no call
or data service occurs, the network standard is reduced and the duration time is 10 minutes. When
the second time no call or data service occurs, the network standard is reduced and the duration

time is 20 minutes.



[00100] 307, When the positioning information indicates that a moving distance of the
wearable device is greater than a preset distance value, the wearable device switches the first
network standard to the original network standard and skips to step 312.

[00101] Specifically, when the wearable device moves a certain distance, the network
standard is restored to restore a normal data signal of the wearable device, so as to ensure the user
experience without affecting normal functions.

[00102] As an optional implementation, a location range where the ping-pong handover
network is located and real-time location information of the wearable device are obtained. When
the real-time location information of the wearable device is within the location range of the ping-
pong handover network, if no call and data service occurs, the network standard is reduced; when
the real-time location information indicates that the wearable device moves outside the location
range of the ping-pong handover network, the network standard is restored. By implementing this
implementation, the network standard may be adjusted more accurately based on the real-time
location information, and real-time optimization of the network may be realized.

[00103] 308, The wearable device obtains a current signal strength when the wearable device
1s within a preset time period and the positioning information indicates that the wearable device
has not moved within a second preset time value.

[00104] In the embodiments of the present invention, when the wearable device is in a static
state at night (where the static state can be achieved by monitoring state information of various
sensors), the signal strength at this time is monitored to obtain the current signal strength.
[00105] 309, The wearable device determines whether the current signal strength is smaller
than a preset signal strength; if yes, step 310 is performed; if not, step 311 is performed.

[00106] 310, The wearable device turns off the data service, and when the wearable device
is in a weak network environment and the screen state information indicates that the wearable
device is in a screen-on state, turns on the data service.

[00107] 311, The wearable device switches the original network standard to a second
network standard, and when the wearable device is in the weak network environment and the
screen state information indicates that the wearable device is not in the screen-on state and the

wearable device is not within the preset time period, switches the second network standard to the



original network standard; where the signal transmission rate of the original network standard is
higher than a signal transmission rate of the second network standard.

[00108] Specifically, when the current signal strength is greater than or equal to the preset
signal strength, the network standard is reduced, and then when the wearable device is in the weak
network environment and the screen is in a black-screen state, after a night mode ends, the network
standard is restored to ensure operation of normal functions.

[00109] 312, The wearable device records adjustment information of the network standard;
the adjustment information includes adjustment time and adjustment effect indication information.
[00110] 313, The wearable device, based on the adjustment information, adjusts the
adjustment parameter group related to the network standard of the wearable device dynamically
by using a second preset algorithm and an adjustment frequency determined according to a
network environment of the wearable device and obtains a target adjustment parameter group, so
as to adjust the network standard according to the target adjustment parameter group.

[00111] It can be seen that, by implementing the network optimization method based on a
wearable device shown in FIG. 3, when it is detected that the wearable device is in a ping-pong
switching network environment, the network standard can be adjusted according to monitored
device state information, then the adjustment parameter group related to the network standard is
dynamically adjusted according to the adjustment information of the network standard, and the
target adjustment parameter group that is most suitable for the device can be obtained, so that when
the device enters the ping-pong handover network environment, the target adjustment parameter
group is used to adjust the network standard for network optimization, which may reduce power
consumption and increase the standby capability of the wearable device. In addition, it can be
determined whether the wearable device is in a ping-pong handover network environment through
the signal switching index value, which may improve the accuracy and detection efficiency of the
ping-pong handover network environment detection, and may also meet adjustment and
optimization of a multi-party ping-pong handover and improve the accuracy of the ping-pong
handover network adjustment.

Embodiment IV



[00112] Please refer to FIG. 4, FIG. 4 is a schematic structural diagram of a wearable device
disclosed by an embodiment of the present invention. As shown in FIG. 4, the wearable device
may include:

[00113] a detecting unit 401, configured to detect whether the wearable device is in a ping-
pong handover network environment.

[00114] In the embodiments of the present invention, the wearable devices may include
smart watches, smart bracelets, smart glasses, etc. The ping-pong switching network environment
means that in a mobile communication system, if signal strengths of two base stations changes
drastically in a certain area, the terminal device will handover back and forth between two base
stations and produce the so-called "ping-pong effect”. For example, when a user wearing a
wearable device is at a boundary of two cells or an overlapping coverage location of a plurality of
cells, a ping-pong handover effect will occur between two or more cells, and a power consumption
of the wearable device will increase sharply at this time.

[00115] As an optional implementation, the detecting unit 401 is configured to detect
whether the wearable device is connected to at least two serving cells within a preset time period
while detecting whether the wearable device is in the ping-pong handover network environment,
and if yes, service durations of the at least two serving cells are obtained to calculate an average
service duration of each serving cell. When the average service duration is less than a preset service
duration, it is determined that the wearable device is in the ping-pong handover network
environment. Implementing this implementation may narrow a detection range, reduce an amount
of calculation, quickly determine whether the wearable device is in a ping-pong switching network
environment, and improve the detection efficiency.

[00116] a state monitoring unit 402, configured to monitor a state of the wearable device,
and obtain state information of the wearable device when the detecting unit detects that the
wearable device is in the ping-pong handover network environment; where the state information
includes call state information, data network state information, screen state information, and
positioning information;

[00117] Specifically, the call state information can indicate whether the wearable device has
a call and the duration of the call when the call occurs. The data network state information can

indicate whether the wearable device has a data service and a serving cell that the wearable device
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accesses when the data service occurs. The screen state information can indicate whether the
wearable device is in a screen-on state and duration time of the screen-on state. The positioning
information can indicate whether the wearable device is moving and a movement distance
generated during the movement, where the positioning information can be obtained through a
motion sensor in the wearable device, and can also be obtained through a global positioning system
(GPS), which is not limited in the embodiments of the present invention.

[00118] an adjusting unit 403, configured to adjust a network standard according to the state
information; the network standard is a type of the data network;

[00119] For example, the network standard used by China Mobile can include GSM (2G),
TD-SCDMA (3G) and TD-LTE (4G); the network standard used by China Unicom can include
GSM (2G), WCDMA (3G), TD-LTE (4G) and FDD-LTE (4G); the network standard used by
China Telecom can include CDMA1X (2G), EVDO (3G), TD-LTE (4G) and FDD-LTE (4G). For
example, assuming that the wearable device accesses to a network of China Mobile, the wearable
device can switch between 2G, 3G, and 4G network standards according to the state information,
thereby realizing the adjustment of the network standard.

[00120] A recording unit 404, configured to record adjustment information of the network
standard; the adjustment information includes adjustment time and adjustment effect indication
information;

[00121] In the embodiments of the present invention, the recording unit 404 is configured to,
after each round of adjustment of the network standard, record and save the adjustment information
of the network standard to provide data support for the optimization of the network standard.
Where the adjustment time may indicate the time that the wearable device enters the ping-pong
handover network environment again after saving the optimization of the network standard, and
the adjustment effect indication information may indicate the effect of the wearable device
performing each round of network standard optimization.

[00122] A dynamic adjustment unit 405, configured to dynamically adjust an adjustment
parameter group related to the network standard of the wearable device according to the adjustment
information and obtain a target adjustment parameter group, so as to adjust the network standard

according to the target adjustment parameter group.



[00123] In the embodiments of the present invention, the dynamic adjustment unit 405 is
configured to dynamically adjust the adjustment parameter group related to the network standard
continuously through the adjustment information and obtain the target adjustment parameter group,
so as to adjust the network standard of the wearable device in the ping-pong handover network
environment according to the target adjustment parameter group, where the target adjustment
parameter group is applicable to all ping-pong network switching environments. Therefore, when
the wearable device encounters the ping-pong network switching network, the user experience
may be ensured with a lowest power consumption and without affecting normal functions.
[00124] As an optional implementation, a large amount of adjustment information and an
adjustment parameter group of each time of adjusting the network standard can be collected, and
the adjustment information and the adjustment parameter group can be sent to a background server,
so that the background server can train a constructed ping-pong handover network optimization
model according to the adjustment information and adjustment parameter group. When a
performance parameter value of the ping-pong handover network optimization model is greater
than a preset performance parameter value, the ping-pong handover network optimization model
is derived from the background server, so that the wearable device can adjust the network standard
by using the ping-pong handover network optimization model according to the state information
of the device, therefore the adjustment of the network standard may be more accurate and the
power consumption may be greatly reduced.

[00125] It can be seen that, by implementing the wearable device shown in FIG. 4, when it
is detected that the wearable device is in a ping-pong switching network environment, the network
standard can be adjusted according to monitored device state information, then the adjustment
parameter group related to the network standard is dynamically adjusted according to the
adjustment information of the network standard, and the target adjustment parameter group that is
most suitable for the device can be obtained, so that when the device enters the ping-pong handover
network environment, the target adjustment parameter group is used to adjust the network standard
for network optimization, which may reduce power consumption and increase the standby
capability of the wearable device.

Embodiment V



[00126] Please refer to FIG. 5, FIG. 5 is a schematic structural diagram of another wearable
device disclosed by an embodiment of the present invention. As shown in FIG. 5, the wearable
device shown in FIG. 5 is obtained by optimizing the wearable device shown in FIG. 4. Compared

with the wearable device shown in FIG. 4, the wearable device shown in FIG. 5 may further

include:
[00127] As an optional implementation, the above-mentioned detecting unit 401 further
includes:
[00128] a first obtaining subunit 4011, configured to obtain an abnormal hold time index

value for measuring the ping-pong handover network environment;

[00129] In the embodiments of the present invention, the first obtaining subunit 4011 is
configured to obtain a long-term abnormal hold time index value through Radio Resource Control
(RRC) to measure the ping-pong handover network environment. A RRC connection process
includes selection of an available cell, access admission control of a serving cell and establishment
of a signal link.

[00130] a converting subunit 4012, configured to convert the abnormal hold time index value
into a time data index value through a first preset algorithm;

[00131] In the embodiments of the present invention, the converting subunit 4012 is
configured to convert the abnormal hold time index value into the time data index value through
the first preset algorithm. The time data index value is a time index activated in a measurable data
channel. Therefore, the time data index value is measurable, the time and reason of the ping-pong
handover network can be accurately obtained through the time data index value.

[00132] a monitoring subunit 4013, configured to monitor a signal switching index value of
a cell that the wearable device is located when the time data index value is greater than a first
preset time threshold value;

[00133] a determining subunit 4014, configured to determine that the wearable device is in
the ping-pong handover network environment when the signal switching index value is greater
than or equal to a preset signal switching index value; and determine that the wearable device is
not in the ping-pong handover network environment when the signal switching index value is

smaller than the preset signal switching index value.
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[00134] In the embodiments of the present invention, the monitoring subunit 4013 is
configured to continuously monitor a signal strength and a cell handover index, where the cell
handover index includes a cell handover frequency and number of cells, and obtain the signal
switching index value of the cell that the wearable device is located according to the signal strength
and the cell handover index. The determining subunit 4014 is configured to determine whether the
wearable device is in the ping-pong switching network environment through the signal switching
index value, which may improve the accuracy and detection efficiency of the ping-pong switching
network environment detection.

[00135] As an optional implementation, the above-mentioned adjusting unit 403 includes:
[00136] a first switching subunit 4031, configured to switch an original network standard to
a first network standard when the call state information indicates that the wearable device is not in
a call status and the data network state information indicates that the wearable device does not
have a data service; where a duration time of the first network standard is based on a preset time
attenuation gradient list, and a signal transmission rate of the original network standard is higher
than a signal transmission rate of the first network standard; and switch the first network standard
to the original network standard when the positioning information indicates that a moving distance
of the wearable device is greater than a preset distance value.

[00137] In the embodiments of the present invention, the first switching subunit 4031 is
configured to reduce the network standard when the wearable device is in the ping-pong switching
network environment and no call or data service occurs, and a duration time of the reduced network
standard is based on a preset time attenuation gradient list, for example, the preset time attenuation
gradient list Q1: 10 minutes, 20 minutes, 30 minutes, 40 minutes..., where Q1-1 is 10 minutes, and
QI1-2 is 20 minutes. The first time no call or data service occurs, the network standard is reduced
and the duration time is 10 minutes. When the second time no call or data service occurs, the
network standard is reduced and the duration time is 20 minutes.

[00138] Specifically, when the wearable device moves a certain distance, the network
standard is restored to restore a normal data signal of the wearable device, so as to ensure the user
experience without affecting normal functions.

[00139] As an optional implementation, the first switching subunit 4031 is configured to

obtain a location range where the ping-pong handover network is located and real-time location

21



information of the wearable device, and when the real-time location information of the wearable
device is within the location range of the ping-pong handover network, if no call and data service
occurs, reduce the network standard; when the real-time location information indicates that the
wearable device moves outside the location range of the ping-pong handover network, restore the
network standard. By implementing this implementation, the network standard may be adjusted
more accurately based on the real-time location information, and real-time optimization of the

network may be realized.

[00140] As an optional implementation, the above-mentioned adjusting unit 403 further
includes:
[00141] a second obtaining subunit 4032, configured to obtain a current signal strength when

the wearable device is within a preset time period and the positioning information indicates that
the wearable device has not moved within a second preset time value;

[00142] In the embodiments of the present invention, the second obtaining subunit 4032 is
configured to, when the wearable device is in a static state at night (where the static state can be
achieved by monitoring state information of various sensors), monitor the signal strength at this
time and obtain the current signal strength.

[00143] a determining subunit 4033, configured to determine whether the current signal
strength is smaller than a preset signal strength;

[00144] a data service subunit 4034, configured to turn off the data service when the
determining subunit determines that the current signal strength is smaller than the preset signal
strength, and turn on the data service when the wearable device is in a weak network environment
and the screen state information indicates that the wearable device is in a screen-on state;

[00145] a second switching unit 4035, configured to switch the original network standard to
a second network standard when the determining subunit determines that the current signal
strength is greater than or equal to the preset signal strength, and switch the second network
standard to the original network standard when the wearable device is in the weak network
environment and the screen state information indicates that the wearable device is not in the screen-
on state and the wearable device is not within the preset time period ; where the signal transmission
rate of the original network standard is higher than a signal transmission rate of the second network

standard.
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[00146] Specifically, the second switching unit 4035 is configured to, when the current
signal strength is greater than or equal to the preset signal strength, reduce the network standard,
and then when the wearable device is in the weak network environment and the screen is in a
black-screen state, after a night mode ends, restore the network standard to ensure operation of
normal functions.

[00147] The above-mentioned dynamic adjustment unit 405 is configured to dynamically
adjust an adjustment parameter group related to the network standard of the wearable device
according to the adjustment information and obtain a target adjustment parameter group, so as to
adjust the network standard according to the target adjustment parameter group, specifically is:
[00148] the dynamic adjustment unit 405 is configured to, based on the adjustment
information, dynamically adjust the adjustment parameter group related to the network standard
of the wearable device by using a second preset algorithm and an adjustment frequency determined
according to a network environment of the wearable device and obtain the target adjustment
parameter group, so as to adjust the network standard according to the target adjustment parameter
group.

[00149] In the embodiments of the present invention, a frequency of dynamically adjusting
the adjustment parameter group related to the network standard may be based on the network
environment that the wearable device is located. For example, when the wearable device is in a
ping-pong handover network environment of two cells, the frequency for dynamically adjusting
can be once every 10 minutes, and when the wearable device is in a ping-pong handover network
environment of three cells, the frequency for dynamically adjusting can be once every 5 minutes.
Therefore, dynamically adjusting the adjustment parameter group related to the network standard
by using the second preset algorithm according to the adjustment frequency determined according
to the network environment of the wearable device may make the obtained target adjustment
parameter group more suitable for adjustment and optimization of a multi-party ping-pong
handover and improve the accuracy of the ping-pong handover network adjustment.

[00150] It can be seen that, by implementing the wearable device shown in FIG. 5, when it
is detected that the wearable device is in a ping-pong switching network environment, the network
standard can be adjusted according to monitored device state information, then the adjustment

parameter group related to the network standard is dynamically adjusted according to the
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adjustment information of the network standard, and the target adjustment parameter group that is
most suitable for the device can be obtained, so that when the device enters the ping-pong handover
network environment, the target adjustment parameter group is used to adjust the network standard
for network optimization, which may reduce power consumption and increase the standby
capability of the wearable device. In addition, it can be determined whether the wearable device is
in a ping-pong handover network environment through the signal switching index value, which
may improve the accuracy and detection efficiency of the ping-pong handover network
environment detection, and may also meet adjustment and optimization of a multi-party ping-pong
handover and improve the accuracy of the ping-pong handover network adjustment.
Embodiment VI

[00151] Please refer to FIG. 6, FIG. 6 is a schematic structural diagram of another wearable
device disclosed by an embodiment of the present invention. As shown in FIG. 6, the wearable
device may include:

[00152] a memory 601 having executable program codes stored therein;

[00153] a processor 602 coupled to the memory 601;

[00154] where the processor 602 invokes the executable program codes stored in the
memory 601 to perform any network optimization method based on a wearable device shown in
FIGS. 1 to 3.

[00155] The embodiments of the present invention disclose a computer readable storage
medium storing a computer program, where the computer program causes a computer to execute
any network optimization method based on a wearable device shown in FIGS. 1 to 3.

[00156] The embodiments of the present invention further disclose a computer program
product, when the computer program product runs on a computer, the computer is enabled to
perform some or all of the steps of the method according to any one of the above-mentioned
method embodiments.

[00157] Persons of ordinary skill in the art may understand that, all or a part of the steps in
each method of the foregoing embodiments may be implemented by a program instructing related
hardware. The program may be stored in a computer readable storage medium. The storage
medium includes a read-only memory (ROM), a random access memory (RAM), a programmable

read-only memory (PROM), an erasable programmable read-only memory (EPROM), a one-time
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programmable read-only memory (OTPROM), an electrically-erasable programmable read-only
memory (EEPROM), a compact disc read-only memory (CD-ROM) or another optical disc
memory, magnetic disk memory, and magnetic tape memory, or any other computer readable
medium that can be configured to carry or store data.

[00158] The network optimization method based on a wearable device and the wearable
device disclosed in the embodiments of the present invention are described above in detail. The
principle and implementations herein are described through specific examples. The description
about the embodiments is merely provided to help understand the method and core ideas of the
present invention. In addition, persons of ordinary skill in the art can make modifications to the
present invention in terms of the specific implementations and application scopes based on the
ideas of the present invention. To sum up, the content of specification shall not be construed as a

limit to the present invention.
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Claims

1. A network optimization method based on a wearable device, comprising:

detecting whether the wearable device is in a ping-pong handover network environment;

if yes, monitoring a state of the wearable device, and obtaining state information of the
wearable device; wherein the state information comprises call state information, data network state
information, screen state information, and positioning information;

adjusting a network standard according to the state information; the network standard is a
type of the data network by:

switching an original network standard to a first network standard, when the call

state information indicates that the wearable device is not in a call status and the data network state
information indicates that the wearable device does not have a data service, wherein a duration
time of the first network standard is based on a preset time attenuation gradient list, and a signal
transmission rate of the original network standard is higher than a signal transmission rate of the
first network standard;

recording adjustment information of the network standard; the adjustment information
comprises adjustment time and adjustment effect indication information;

adjusting an adjustment parameter group related to the network standard of the wearable
device dynamically according to the adjustment information and obtaining a target adjustment
parameter group, so as to adjust the network standard according to the target adjustment parameter
group.

2. The method according to claim 1, wherein, the detecting whether the wearable device is
in a ping-pong handover network environment comprises:

obtaining an abnormal hold time index value for measuring the ping-pong handover
network environment;

converting the abnormal hold time index value into a time data index value through a first
preset algorithm;

when the time data index value is greater than a first preset time threshold value,
monitoring a signal switching index value of a cell where the wearable device is located;

when the signal switching index value is equal to or greater than a preset signal switching
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index value, determining that the wearable device is in the ping-pong handover network
environment; and

when the signal switching index value is smaller than the preset signal switching index
value, determining that the wearable device is not in the ping-pong handover network environment.

3. The method according to claim 2, wherein when the positioning information indicates
that a moving distance of the wearable device is greater than a preset distance value, switching the
first network standard to the original network standard.

4. The method according to claim 2, further comprising:

obtaining a current signal strength when the wearable device is within a preset time period
and the positioning information indicates that the wearable device has not moved within a second
preset time threshold value;

determining whether the current signal strength is smaller than a preset signal strength;

if yes, turning off the data service, and when the wearable device is in a weak network
environment and the screen state information indicates that the wearable device is in a screen-on
state, turning on the data service;

if not, switching the original network standard to a second network standard, and when the
wearable device is in the weak network environment and the screen state information indicates
that the wearable device is not in the screen-on state and the wearable device is not within the
preset time period, switching the second network standard to the original network standard;
wherein the signal transmission rate of the original network standard is higher than a signal
transmission rate of the second network standard.

5. The method according to any one of claims 1 to 4, wherein, the adjusting an adjustment
parameter group related to the network standard of the wearable device dynamically according to
the adjustment information and obtaining a target adjustment parameter group, so as to adjust the
network standard according to the target adjustment parameter group, comprises:

based on the adjustment information, adjusting the adjustment parameter group related to
the network standard of the wearable device dynamically by using a second preset algorithm and
an adjustment frequency determined according to a network environment of the wearable device
and obtaining a target adjustment parameter group, so as to adjust the network standard according

to the target adjustment parameter group.
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6. A wearable device, comprising:

a detecting unit, configured to detect whether the wearable device is in a ping-pong
handover network environment;

a state monitoring unit, configured to monitor a state of the wearable device, and obtain
state information of the wearable device when the detecting unit detects that the wearable device
is in the ping-pong handover network environment; wherein the state information comprises call
state information, data network state information, screen state information, and positioning
information,;

an adjusting unit, configured to adjust a network standard according to the state information;
the network standard is a type of the data network by:

a recording unit, configured to record adjustment information of the network standard; the
adjustment information comprises adjustment time and adjustment effect indication information;

a dynamic adjustment unit, configured to dynamically adjust an adjustment parameter
group related to the network standard of the wearable device according to the adjustment
information and obtain a target adjustment parameter group, so as to adjust the network standard
according to the target adjustment parameter group;

characterized in that

the adjusting unit further comprises:

a first switching sub-unit, configured to, switch an original network standard to a
first network standard when the call state information indicates that the wearable device does not
have a call and the data network state information indicates that the wearable device does not have
a data service; a duration time of the first network standard is based on a preset time attenuation
gradient list, and a signal transmission rate of the original network standard is higher than a signal
transmission rate of the first network standard; and switch the first network standard to the original
network standard when the positioning information indicates that a moving distance of the
wearable device is greater than a preset distance value.

7. The wearable device according to claim 6, wherein, the detecting unit comprises:

a first obtaining subunit, configured to obtain an abnormal hold time index value for
measuring the ping-pong handover network environment;

a converting sub-unit, configured to convert the abnormal hold time index value into a time
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data index value through a first preset algorithm;

a monitoring sub-unit, configured to monitor a signal switching index value of a cell that
the wearable device is located when the time data index value is greater than a first preset time
value;

a determining sub-unit, configured to determine that the wearable device is in the ping-
pong handover network environment when the signal switching index value is greater than or equal
to a preset signal switching index value; and determine that the wearable device is not in the ping-
pong handover network environment when the signal switching index value is smaller than the
preset signal switching index value.

8. The wearable device according to claim 6, wherein, the adjusting unit further comprises:

a second obtaining sub-unit, configured to obtain a current signal strength when the
wearable device is within a preset time period and the positioning information indicates that the
wearable device has not moved within a second preset time value;

a determining sub-unit, configured to determine whether the current signal strength is
smaller than a preset signal strength;

a data service sub-unit, configured to turn off the data service when the determining subunit
determines that the current signal strength is smaller than the preset signal strength, and turn on
the data service when the wearable device is in a weak network environment and the screen state
information indicates that the wearable device is in a screen-on state;

a second switching sub-unit, configured to switch the initial network standard to a second
network standard when the determining subunit determines that the current signal strength is
greater than or equal to the preset signal strength, and switch the second network standard to the
initial network standard when the wearable device is in the weak network environment and the
screen state information indicates that the wearable device is not in the screen-on state and the
wearable device is not within the preset time period ; wherein, the signal transmission rate of the
initial network standard is higher than a signal transmission rate of the second network standard.

9. The wearable device according to any one of claims 6 to 8, wherein, the adjusting unit
is configured to adjust an adjustment parameter group related to the network standard of the
wearable device dynamically according to the adjustment information and obtain a target

adjustment parameter group, so as to adjust the network standard according to the target adjustment

29



parameter group, specifically is:

the dynamic adjustment unit is configured to, based on the adjustment information, adjust
the adjustment parameter group related to the network standard of the wearable device
dynamically by using a second preset algorithm and an adjustment frequency determined
according to a network environment of the wearable device and obtain a target adjustment
parameter group, so as to adjust the network standard according to the target adjustment parameter
group.

10. A wearable device, comprising:

a memory having executable program codes stored therein;

a processor coupled to the memory;

the processor invokes the executable program codes stored in the memory to perform the
network optimization method based on a wearable device according to any one of claims 1 to 5.

11. A computer readable storage medium, wherein the computer readable storage medium stores
a computer program, and the computer program causes a computer to execute the network

optimization method based on a
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