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(54) MASTER/SLAVE SWITCHING METHOD FOR WEARABLE APPARATUS AND RELATED 
PRODUCT

(57) Embodiments of the present application dis-
close a master/slave switching method for a wearable
apparatus and a related product. The wearable appara-
tus comprises: a first earphone and a second earphone.
The wearable apparatus is connected to an electronic
device. The method comprises the following steps: an
electronic device acquiring a first earphone audio type
matching a first earphone and a second earphone audio
type matching a second earphone, wherein different au-
dio types correspond to different priorities; the electronic
device determining a first application currently operating;
and the electronic device determining, according to the
first application, the first earphone audio type, and the
second earphone audio type, whether to perform switch-
ing between a master earphone and a slave earphone
for the wearable apparatus. The technical solution pro-
vided by the present application achieves an improved
user experience.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to the technical
field of accessories of mobile terminals, and in particular,
to a master/slave switching method for a wearable ap-
paratus and a related product.

BACKGROUND

[0002] With the popularity and application of smart
phones, users are increasingly relying on smart phones.
Wearable apparatuses, such as wireless earphones,
smart watches, smart bracelets, etc., have also been
widely used with the rise of smart phones. For wearable
apparatuses, wireless headsets are taken as an example
here. Wireless headsets have the advantage of being
convenient to be connected with smart phones.

SUMMARY OF THE DISCLOSURE

[0003] Embodiments of the present disclosure pro-
vides a master/slave switching method for a wearable
apparatus and a wearable apparatus, which are intended
to perform master/slave switching for two earplugs ac-
cording to an application, improve endurance of batteries
of the earplugs, and improve experience of users.
[0004] In a first aspect, an embodiment of the present
disclosure provides a master/slave switching method for
a wearable apparatus. The wearable apparatus compris-
es: a first earphone and a second earphone. The wear-
able apparatus is connected to an electronic device. The
method comprises the following operations: the electron-
ic device acquires a first earphone audio type matching
a first earphone and a second earphone audio type
matching a second earphone, wherein different audio
types correspond to different priorities; the electronic de-
vice determines a first application currently operating;
the electronic device determines, according to the first
application, the first earphone audio type, and the second
earphone audio type, whether to perform switching be-
tween a master earphone and a slave earphone for the
wearable apparatus.
[0005] A second aspect provides an electronic device,
the electronic device comprises: a communication ele-
ment and a processor; wherein: the communication ele-
ment is configured to implement wireless connection with
the wearable apparatus, and acquire the first earphone
audio type matching a first earphone of the wearable ap-
paratus and a second earphone audio type matching a
second earphone of the wearable apparatus through the
wireless connection; wherein different audio types cor-
respond to different priorities; the processor is configured
to determine a first application currently operating, and
determine, according to the first application, the first ear-
phone audio type, and the second earphone audio type,
whether to perform switching between a master ear-

phone and a slave earphone for the wearable apparatus.
[0006] A third aspect provides a computer readable
storage medium, which stores a computer program for
electronic data exchange, wherein the computer pro-
gram makes a computer perform the method provided
by the second aspect.
[0007] A fourth aspect provides a computer program
product, the computer program product comprises a non-
transitory computer readable storage medium storing a
computer program, wherein the computer program is op-
erable to make a computer perform the method provided
by the second aspect.
[0008] It can be seen that the electronic device in the
technical solution provided by the present disclosure ac-
quires the first earphone audio type and the second ear-
phone audio type of the two earphones, and then selects
a master earphone and a slave earphone according to
the currently operating first application, such that the
master and slave earphones match the currently operat-
ing first application, and the experience of users is im-
proved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] In order to describe technical solutions in em-
bodiments of the present disclosure or in the prior art
more clearly, drawings required being used in description
of the embodiments or of the prior art will be simply in-
troduced below. Obviously, the drawings in the following
description are merely some embodiments of the present
disclosure. For one of ordinary skill in the art, it is also
possible to obtain other drawings according to these
drawings without paying any creative work.

FIG 1 is a schematic view of a connection structure
between a wearable apparatus and a wireless com-
munication apparatus.
FIG 1a is a structural schematic view of a wireless
headset provided by the present disclosure.
FIG 1b is another structural schematic view of a wire-
less headset provided by the present disclosure.
FIG 2 is a structural schematic view of a wearable
apparatus and an electronic device provided by the
present disclosure.
FIG 3 is a schematic flow chart of a master/slave
switching method for a wearable apparatus provided
by the present disclosure.
FIG. 4 is a structural schematic view of a mobile
phone of the present disclosure.

DETAILED DESCRIPTION

[0010] Technical solutions in embodiments of the
present disclosure will be described clearly and com-
pletely below in accompany with drawings in embodi-
ments of the present disclosure. Obviously, the described
embodiments are merely some embodiments of the
present disclosure, but not all embodiments. Based on
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embodiments of the present disclosure, all other embod-
iments obtained by one of ordinary skill in the art without
paying any creative work belong to the protection scope
of the present disclosure.
[0011] The terms "first", "second", and the like in the
specification, claims, and aforesaid drawings of the
present disclosure are used to distinguish different ob-
jects, rather than describing a specific order. In addition,
the terms "comprise", "have", and any variations thereof
are intended to cover non-exclusive inclusions. For ex-
ample, a process, method, system, product, or device
comprising a series of operations or units is not limited
to the listed operations or units, but Alternatively further
comprises unlisted operations or units, or Alternatively
further comprises other operations or units inherent in
the process, method, product or device.
[0012] Reference to "an embodiment" herein means
that particular features, structures, or characteristics de-
scribed in connection with embodiments may be included
in at least one embodiment of the present disclosure.
Appearances of this phrase in various places in the spec-
ification are not necessarily all referring to the same em-
bodiment, nor are they independent or alternative em-
bodiments that are mutually exclusive with other embod-
iments. It is explicitly and implicitly understood by those
skilled in the art that the embodiments described herein
may be combined with other embodiments.
[0013] Wireless communication devices involved in
embodiments of the present disclosure may include var-
ious handheld devices, vehicle-mounted devices, wear-
able devices, and computing devices with wireless com-
munication functions, or other processing devices con-
nected to wireless modems, and various forms of user
equipments (UE), mobile stations (MS), terminal devices,
and so on. For ease of description, the devices mentioned
above are collectively referred to as wireless communi-
cation devices.
[0014] The above-mentioned wireless communication
devices can be connected with wearable apparatuses.
The wearable apparatus, such as a wireless headset,
generally has two earphones, and the two earphones
have individual batteries and power supply systems. En-
durances of the batteries of the two earphones are short,
which affects experience of users.
[0015] In the method provided by the first aspect, the
first earphone audio type is determined through an ap-
plication playing first earphone audio, and the second
earphone audio type is determined through application
playing second earphone audio.
[0016] In the method provided by the first aspect, that
the electronic device determines, according to the first
application, the first earphone audio type, and the second
earphone audio type, whether to perform switching be-
tween a master earphone and a slave earphone for the
wearable apparatus specifically comprises: in response
to determining that the master earphone is the first ear-
phone, and the audio type determined by the first appli-
cation belongs to the first earphone audio type, not per-

forming switching between the master earphone and the
slave earphone; in response to determining that the mas-
ter earphone is the first earphone, and the audio type
determined by the first application does not belong to the
first earphone audio type but belongs to the second ear-
phone audio type, performing switching between the
master earphone and the slave earphone.
[0017] In the method provided by the first aspect, that
the electronic device determines, according to the first
application, the first earphone audio type, and the second
earphone audio type, whether to perform switching be-
tween a master earphone and a slave earphone for the
wearable apparatus specifically comprises: in response
to determining that the master earphone is the first ear-
phone, and the audio type determined by the first appli-
cation does not belong to the first earphone audio type
but belongs to the second earphone audio type, acquiring
a first remaining capacity of the first earphone and a sec-
ond remaining capacity of the second earphone, and cal-
culating a first difference value between the second re-
maining capacity and the first remaining capacity; when
the first difference value is larger than a capacity thresh-
old value, performing switching between the master ear-
phone and the slave earphone; when the first difference
value is a negative value and is less than the capacity
threshold value, not performing switching between the
master earphone and the slave earphone.
[0018] In the method provided by the first aspect, the
method, between the when the first difference value be-
ing a negative value and being less than the capacity
threshold value and the not performing switching be-
tween the master earphone and the slave earphone, fur-
ther comprises: after a delay setting time, acquiring the
first remaining capacity and the second remaining ca-
pacity again, and calculating a second difference value
between the second remaining capacity and the first re-
maining capacity after the setting time; when the second
difference value is a negative value and is less than the
capacity threshold value, determining not performing
switching between the master earphone and the slave
earphone.
[0019] In the method provided by the first aspect, that
the electronic device determines, according to the first
application, the first earphone audio type, and the second
earphone audio type, whether to perform switching be-
tween a master earphone and a slave earphone for the
wearable apparatus specifically comprises: in response
to determining that the master earphone is the first ear-
phone, and the audio type determined by the first appli-
cation does not belong to the first earphone audio type
but belongs to the second earphone audio type, acquiring
a first remaining capacity of the first earphone and a sec-
ond remaining capacity of the second earphone, and cal-
culating a first difference value between the second re-
maining capacity and the first remaining capacity; when
the first difference value is negative and the second re-
maining capacity is less than a minimum capacity, pro-
hibiting switching the master earphone to be the second
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earphone.
[0020] In the method provided by the first aspect, the
method further comprises: acquiring a type and a running
time of the first application, determining the number of
earphones running the first application according to the
type, calculating the first remaining capacity of the first
earphone and the second remaining capacity of the sec-
ond earphone according to the number of earphones and
the running time, and determining whether it is required
to stop switching between the master and slave ear-
phones according to the first remaining capacity and the
second remaining capacity.
[0021] In the method provided by the first aspect, the
determining whether it is required to stop switching be-
tween the master and slave earphones according to the
first remaining capacity and the second remaining ca-
pacity specifically comprises: when both the first remain-
ing capacity and the second remaining capacity are less
than a minimum capacity, stopping switching between
the master and slave earphones.
[0022] In the method provided by the first aspect, the
performing switching between the master earphone and
the slave earphone specifically comprises: switching the
second earphone to be the master earphone, and switch-
ing the first earphone to be the slave earphone.
[0023] In the electronic device provided by the second
aspect, the processor is further configured to determine
the first earphone audio type through an application play-
ing a first earphone audio, and determine the second
earphone audio type through application playing a sec-
ond earphone audio.
[0024] In the electronic device provided by the second
aspect, the processor is specifically configured to: in re-
sponse to determining that the master earphone is the
first earphone, and the audio type determined by the first
application belongs to the first earphone audio type, not
perform switching between the master earphone and the
slave earphone; in response to determining that the mas-
ter earphone is the first earphone, and the audio type
determined by the first application does not belong to the
first earphone audio type but belongs to the second ear-
phone audio type, perform switching between the master
earphone and the slave earphone.
[0025] In the electronic device provided by the second
aspect, the processor is specifically configured to: in re-
sponse to determining that the master earphone is the
first earphone, and the audio type determined by the first
application does not belong to the first earphone audio
type but belongs to the second earphone audio type, ac-
quire a first remaining capacity of the first earphone and
a second remaining capacity of the second earphone,
and calculate a first difference value between the second
remaining capacity and the first remaining capacity; when
the first difference value is larger than a capacity thresh-
old value, perform switching between the master ear-
phone and the slave earphone; when the first difference
value is a negative value and is less than the capacity
threshold value, not perform switching between the mas-

ter earphone and the slave earphone.
[0026] In the electronic device provided by the second
aspect, the processor is specifically configured to: after
a delay setting time, acquire the first remaining capacity
and the second remaining capacity again, and calculate
a second difference value between the second remaining
capacity and the first remaining capacity after the setting
time; when the second difference value is a negative val-
ue and is less than the capacity threshold value, deter-
mine not performing switching between the master ear-
phone and the slave earphone.
[0027] In the electronic device provided by the second
aspect, the processor is specifically configured to: in re-
sponse to determining that the master earphone is the
first earphone, and the audio type determined by the first
application does not belong to the first earphone audio
type but belongs to the second earphone audio type, ac-
quire a first remaining capacity of the first earphone and
a second remaining capacity of the second earphone,
and calculate a first difference value between the second
remaining capacity and the first remaining capacity; when
the first difference value is negative and the second re-
maining capacity is less than a minimum capacity, pro-
hibit switching the master earphone to be the second
earphone.
[0028] In the electronic device provided by the second
aspect, the processor is further configured to: acquire a
type and a running time of the first application, determine
the number of earphones running the first application ac-
cording to the type, calculate the first remaining capacity
of the first earphone and the second remaining capacity
of the second earphone according to the number of ear-
phones and the running time, and determine whether it
is required to stop switching between the master and
slave earphones according to the first remaining capacity
and the second remaining capacity.
[0029] In the electronic device provided by the second
aspect, the processor is specifically configured to: when
both the first remaining capacity and the second remain-
ing capacity are less than a minimum capacity, stopping
switching between the master and slave earphones.
[0030] Referring to FIG. 1, FIG. 1 is a schematic view
of a connection structure of a wireless earphone dis-
closed by an embodiment of the present disclosure. The
wireless structure can include an electronic device and
a wireless headset, wherein, the wireless headset can
be connected in communication with the electronic de-
vice through a wireless network (e.g., Bluetooth, infrared,
or WiFi). It needs to be noted that the wireless headset
can comprise one or more earphones, and embodiments
of the present disclosure do not limit. In specific imple-
mentation, the wireless headset can send a matching
request to the electronic device, and the electronic device
can receive the matching request sent from the wearable
apparatus. The wearable apparatus comprises at least
one independent component. In response to the match-
ing request, the number of components included by the
wearable apparatus is detected, and information of the
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wearable apparatus, such as capacity, the number of
matching, and so on, is displayed according to the
number of components.
[0031] As shown in FIG. 1a, FIG. 1a is a structural view
of a wireless headset provided by an embodiment of the
present disclosure. As shown in FIG. 1a, two earphones
can be entirely disposed separately. As shown in FIG.
1a, the wireless headset comprises two earphones; each
earphone comprises an earphone casing 121 and a bat-
tery disposed in the earphone casing 121. The earphone
can further comprise a wireless transceiver 122, a
processing chip (not shown in the drawings), and a touch
panel (not shown in the drawings), the processing chip
is electrically connected with the touch panel and the
wireless transceiver, the battery supplies power to all
electronic components in the earphone, the electronic
components include but are not limited to the wireless
transceiver 122, the processing chip, the touch panel,
etc. Specifically, the manner of the electronic connec-
tions can be connections in the form of a bus; of course,
in actual applications, the aforesaid electronic connec-
tions can also be connections in other connecting forms.
[0032] Referring to FIG. 1b, FIG. 1b is a structural sche-
matic view of an electronic device 100 disclosed by an
embodiment of the present disclosure. The electronic de-
vice comprises a storing and processing circuit 110, and
a communication circuit 120 and an audio component
140 which are connected with the storing and processing
circuit 110; wherein, in some certain electronic devices
100, a display component 130 or a touch control compo-
nent can be further disposed.
[0033] The electronic device 100 can comprise a con-
trol circuit, and the control circuit can comprise the storing
and processing circuit 110. The storing and processing
circuit 110 can be a memory, such as a hard disk drive
memory, a non-volatile memory (e.g., a flash memory or
other electronic programmable read-only memories used
to form a solid-state drive, etc.), a volatile memory (e.g.,
static or dynamic random access memories, etc.), and
the like, and are not limited in the embodiment of the
present disclosure. The processing circuit in the storing
and processing circuit 110 can be used to control the
operation of the electronic device 100. The processing
circuit can be implemented based on one or more micro-
processors, microcontrollers, digital signal processors,
baseband processors, power management units, audio
codec chips, specific integrated circuits, display driver
integrated circuits, etc.
[0034] The storing and processing circuit 110 can be
used to run software in the electronic device 100, such
as a Voice over Internet Protocol (VOIP) telephone call
application, a simultaneous translation function, a media
playback application, an operating system function, etc.
The software can be used to perform some control op-
erations, for example, camera-based image capturing,
ambient light measurement based on ambient light sen-
sors, proximity sensor measurement based on proximity
sensors, information display functions implemented

based on status indicators such as status indicator lamps
of light emitting diodes, touch event detection based on
touch sensors, operations associated with performing
wireless communication functions, operations associat-
ed with collecting and generating audio signals, control
operations associated with collecting and processing
button press event data, and other functions in electronic
device 100, etc., these are not limited in embodiments
of the present disclosure.
[0035] The electronic device 100 can further comprise
an input-output circuit 150. The input-output circuit 150
can be used to enable the electronic device 100 to im-
plement input and output of data, that is, to allow the
electronic device 100 to receive data from an external
device and also allow the electronic device 100 to output
data from the electronic device 100 to the external device.
The input-output circuit 150 can further comprise a sen-
sor 170. The sensor 170 may include an ambient light
sensor, a proximity sensor based on light and capaci-
tance, and a touch sensor (for example, a light-based
touch sensor and/or a capacitive touch sensor, wherein
the touch sensor may be a part of a touch screen and
can also be independently used as a touch sensor struc-
ture), acceleration sensor, and other sensors.
[0036] The input-output circuit 150 can further com-
prise a touch sensor array (i.e., the display 130 may be
a touch display screen). The touch sensor can be a ca-
pacitive touch sensor formed by an array of transparent
touch sensor electrodes (such as indium tin oxide (ITO)
electrodes), or can be a touch sensor formed using other
touch technologies, such as sonic touch, pressure-sen-
sitive touch, resistance touch, optical touch, etc., these
are not limited in embodiments of the present disclosure.
[0037] The electronic device 100 can further comprise
the audio component 140. The audio component 140 can
be used to provide audio input and output functions for
the electronic device 100. The audio component 140 in
the electronic device 100 can include a speaker, a mi-
crophone, a buzzer, a tone generator, and other compo-
nents for generating and detecting sounds.
[0038] The communication circuit 120 can be used to
provide the electronic device 100 with the ability to com-
municate with external devices. The communication cir-
cuit 120 can comprise analog and digital input-output in-
terface circuits and wireless communication circuits
based on radio frequency signals and/or optical signals.
The wireless communication circuits in the communica-
tion circuit 120 can include a radio frequency transceiver
circuit, a power amplifier circuit, a low noise amplifier, a
switch, a filter, and an antenna. For example, the wireless
communication circuits in the communication circuit 120
can comprise a circuit for supporting Near Field Commu-
nication (NFC) by transmitting and receiving near-field
coupled electromagnetic signals. For example, the com-
munication circuit 120 can comprise a near field commu-
nication antenna and a near field communication trans-
ceiver. The communication circuit 120 can further com-
prise a cellular phone transceiver and an antenna, a wire-
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less local area network transceiver circuit and an anten-
na, and so on.
[0039] The electronic device 100 can further comprise
a battery, a power management circuit and other input-
output units 160. The input-output units 160 can include
a button, a joystick, a click wheel, a scroll wheel, a touch
pad, a keypad, a keyboard, a camera, light-emitting di-
odes, or other status indicators.
[0040] Users can input instruction through the input-
output circuit 150 to control operation of the electronic
device 100, and can use output data of the input-output
circuit 150 to implement reception of status information
and other outputs coming from the electronic device 100.
[0041] The present disclosure provides an electronic
device, the electronic device is connected with a weara-
ble apparatus. Referring to FIG. 2, FIG. 2 is a structural
schematic view of an electronic device and a wearable
apparatus provided by the present disclosure. As shown
in FIG. 2, the wearable apparatus comprises a first ear-
phone and a second earphone; wherein, the first ear-
phone or the second earphone can comprise: a process-
ing component 201, an audio playing component 202,
and a wireless transceiver 203; wherein, the processing
component 201 is connected with the audio playing com-
ponent 202 and the wireless transceiver 203 respective-
ly; the audio playing component can be of many types,
such as a speaker, or a bone conduction acoustic com-
ponent. The electronic device as shown in FIG. 2 com-
prises: a communication component 301, and a proces-
sor 302, wherein the processor 302 is electrically con-
nected with the communication component.
[0042] In this embodiment, the communication com-
ponent 301 is configured to implement wireless connec-
tion with the wearable apparatus, and acquire the first
earphone audio type matching a first earphone and a
second earphone audio type matching a second ear-
phone through the wireless communication; wherein dif-
ferent audio types correspond to different priorities;
[0043] As detailed above, the first earphone audio type
is determined through an application playing audio of the
first earphone, and the second earphone audio type is
determined through an application playing audio of the
second earphone.
[0044] The aforesaid wireless connection can specifi-
cally be wireless connection manners such as Bluetooth
connection, WiFi connection, radio frequency connec-
tion, etc. Of course, in actual application, other wireless
connection manners can also be adopted. The present
disclosure does not limit specific manners of the afore-
said wireless connection.
[0045] The processor 302 is used to determine a first
application currently operating, and determine, accord-
ing to the first application, the first earphone audio type,
and the second earphone audio type, whether to perform
switching between a master earphone and a slave ear-
phone.
[0046] In the technical solution provided by the present
disclosure, after implementing the wireless connection

with the wearable apparatus, the first earphone audio
type of the first earphone and the second earphone audio
type of the second earphone are acquired through the
wireless connection; then after the first application is de-
termined, the switching strategy of the master and slave
earphones is determined and performed according to the
first application, the first earphone audio type, and the
second earphone audio type; in this way, it is possible to
dynamically switch to earphones matching the applica-
tion according to different applications; and in this way,
the experience and endurance of the earphones can be
improved, and the experience of users is improved.
[0047] Technical effect of the present disclosure is de-
scribed below with an example. Herein, the wearable ap-
paratus takes a wireless headset as an example, and its
corresponding application can be a call application and
a music application. For the first earphone, through the
application playing audio of the first earphone, it is de-
termined that the application of the first earphone audio
type can be the call application; for the second earphone,
through the application playing audio of the second ear-
phone, it is determined that the application of the second
earphone audio type can be the music application. Thus,
when the electronic device is in the call application, if a
current main earphone is the second earphone, the elec-
tronic device can perform switching between a master
earphone and a slave earphone, that is, switch the first
earphone to be the master earphone and switch the sec-
ond earphone to be the slave earphone; such switching
can make the call application be more suitable for the
first earphone, so that call efficiency can be improved,
and thereby experience of earphones are improved, and
endurance can be improved. When the electronic device
is in the music application, if a current main earphone is
the first earphone, the electronic device can perform
switching between a master earphone and a slave ear-
phone, that is, switch the second earphone to be the mas-
ter earphone and switch the first earphone to be the slave
earphone; such switching can make the music applica-
tion be more suitable for the second earphone, so that
call efficiency can be improved, and thereby experience
of earphones are improved, and endurance can be im-
proved.
[0048] Alternatively, a specific implementation method
of the aforesaid determining, according to the first appli-
cation, the first earphone audio type, and the second ear-
phone audio type, whether to perform switching between
a master earphone and a slave earphone can be: the
processor 302 is specifically used to: in response to de-
termining that the master earphone is the first earphone,
and the audio type determined by the first application
belongs to the first earphone audio type, not perform
switching between the master earphone and the slave
earphone; in response to determining that the master
earphone is the first earphone, and the audio type deter-
mined by the first application does not belong to the first
earphone audio type but belongs to the second earphone
audio type, perform switching between the master ear-
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phone and the slave earphone.
[0049] Alternatively, a specific implementation method
of the aforesaid determining, according to the first appli-
cation, the first earphone audio type, and the second ear-
phone audio type, whether to perform switching between
a master earphone and a slave earphone can be: the
processor 302 is specifically used to: in response to de-
termining that the master earphone is the first earphone,
and the audio type determined by the first application
does not belong to the first earphone audio type but be-
longs to the second earphone audio type, acquire a first
remaining capacity of the first earphone and a second
remaining capacity of the second earphone, and calcu-
late a first difference value between the second remain-
ing capacity and the first remaining capacity; when the
first difference value is larger than a capacity threshold
value, perform switching between the master earphone
and the slave earphone; when the first difference value
is a negative value and is less than the capacity threshold
value, not perform switching between the master ear-
phone and the slave earphone.
[0050] The purpose of such setting is to avoid a too
large difference between capacities of the first earphone
and of the second earphone. For the first earphone and
the second earphone, taking separate earphones as an
examples, they have individual batteries and power sup-
ply systems, that is, capacities cannot be shared between
the first earphone and the second earphone; thus, it may
be caused that remaining capacities of the first earphone
and of the second earphone are different. For the mas-
ter/slave earphone mode, power consumption of a mas-
ter earphone is generally larger than power consumption
of a slave earphone; thus, if switching between the mas-
ter and slave earphones needs to be performed, for ex-
ample, it is required to switch the master earphone from
the first earphone to the second earphone, the second
remaining capacity of the second earphone may be much
less than the first remaining capacity of the first earphone.
In this condition, if switching between the master and
slave earphones is still performed, it is inevitable to in-
crease the difference between the remaining capacities
of the first earphone and of the second earphone. There-
fore, this solution prohibits switching in this condition, that
is, in the condition that the difference is large and the
remaining capacity of the second earphone is small, it is
prohibited to switch the main earphone to be the second
earphone, such that the remaining capacity of the second
earphone is protected to a certain extent, and capacities
of the first earphone and of the second earphone are
made to keep balance.
[0051] Alternatively, in one embodiment, the aforesaid
first earphone and second earphone can be exchanged.
The first earphone and the second earphone in the
present disclosure are merely intended to distinguish the
two earphones and do not have other limits.
[0052] Alternatively, the processor 201 is further used
to: when the first difference value is a negative value and
is less than the capacity threshold value, delay for a set-

ting time, acquire the first remaining capacity and the
second remaining capacity again, and calculate a second
difference value between the second remaining capacity
and the first remaining capacity after the setting time;
when the second difference value is a negative value and
is less than the capacity threshold value, determine not
performing switching between the master earphone and
the slave earphone.
[0053] The technical solution herein checks the first
difference value by calculating the difference value be-
tween the remaining capacities of the two earphones
again after delaying for the setting time, such that the
problem of frequently switching between the master and
slave earphones caused by errors in checking capacities
is avoided.
[0054] Alternatively, the processor 201 is further used
to: acquire a type and a running time of the first applica-
tion, determine the number of earphones running the first
application according to the type, calculate the remaining
capacity of the first earphone and the remaining capacity
of the second earphone according to the number of ear-
phones and the running time, and determine whether it
is required to stop switching between the master and
slave earphones according to the remaining capacity of
the first earphone and the remaining capacity of the sec-
ond earphone.
[0055] This technical solution determines the number
of earphones requiring running through the type of the
run first application, then calculates the first remaining
capacity and the second remaining capacity according
to the number of earphones and the running time, and
thereby determines whether to stop switching between
the master and slave earphones. The technical solution
avoids a master earphone that is not switched for a long
time from causing too much difference between the re-
maining capacity of the main earphone and the remaining
capacity of the slave earphone, which may aggravate the
difference between capacities of the first and second ear-
phones.
[0056] The above determining whether it is required to
stop switching between the master and slave earphones
according to the remaining capacity of the first earphone
and the remaining capacity of the second earphone can
specifically comprise: the processor is specifically used
to: when both the remaining capacity of the first earphone
and the remaining capacity of the second earphone are
less than a minimum capacity, stop switching between
the master and slave earphones.
[0057] Referring to FIG. 3, FIG. 3 provides a mas-
ter/slave switching method for a wearable apparatus. The
wearable apparatus comprises a first earphone and a
second earphone. The method can be implemented by
the terminal shown as FIG. 1b or FIG. 2. The method
comprises the following operations.
[0058] Operation 301, a first earphone audio type
matching the first earphone and a second earphone au-
dio type matching the second earphone are acquired,
wherein different audio types correspond to different pri-
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orities, and the same audio type of different earphones
can also correspond to different priorities.
[0059] Operation 302, a first application currently op-
erating is determined.
[0060] Operation 303, according to the first application,
the first earphone audio type, and the second earphone
audio type, whether to perform switching between a mas-
ter earphone and a slave earphone for the wearable ap-
paratus is determined.
[0061] In the technical solution provided by the present
disclosure, after implementing the wireless connection
with the wearable apparatus, the first earphone audio
type of the first earphone and the second earphone audio
type of the second earphone are acquired through the
wireless connection; then after the first application is de-
termined, the switching strategy of the master and slave
earphones is determined and performed according to the
first earphone audio type, the first application, and the
second earphone audio type; in this way, it is possible to
dynamically switch to earphones matching the applica-
tion according to different applications; and in this way,
the experience and endurance of the earphones can be
improved, and the experience of users is improved.
[0062] Alternatively, the aforesaid determining, ac-
cording to the first application, the first earphone audio
type, and the second earphone audio type, whether to
perform switching between a master earphone and a
slave earphone for the wearable apparatus specifically
comprises:
[0063] in response to determining that the master ear-
phone is the first earphone, and the audio type deter-
mined by the first application belongs to the first earphone
audio type, not performing switching between the master
earphone and the slave earphone; in response to deter-
mining that the master earphone is the first earphone,
and the audio type determined by the first application
does not belong to the first earphone audio type but be-
longs to the second earphone audio type, performing
switching between the master earphone and the slave
earphone.
[0064] Alternatively, the aforesaid determining, ac-
cording to the first application, the first earphone audio
type, and the second earphone audio type, whether to
perform switching between a master earphone and a
slave earphone for the wearable apparatus specifically
comprises: in response to determining that the master
earphone is the first earphone, and the audio type deter-
mined by the first application does not belong to the first
earphone audio type but belongs to the second earphone
audio type, acquiring a first remaining capacity of the first
earphone and a second remaining capacity of the second
earphone, and calculating a first difference value be-
tween the second remaining capacity and the first re-
maining capacity; when the first difference value is larger
than a capacity threshold value, performing switching be-
tween the master earphone and the slave earphone;
when the first difference value is a negative value and is
less than the capacity threshold value, not performing

switching between the master earphone and the slave
earphone.
[0065] Alternatively, the method, between the when
the first difference value being a negative value and being
less than the capacity threshold value and the not per-
forming switching between the master earphone and the
slave earphone, further comprises: after a delay setting
time, acquiring the first remaining capacity and the sec-
ond remaining capacity again, and calculating a second
difference value between the second remaining capacity
and the first remaining capacity after the setting time;
when the second difference value is a negative value and
is less than the capacity threshold value, determining not
performing switching between the master earphone and
the slave earphone.
[0066] Alternatively, the method further comprises: ac-
quiring a type and a running time of the first application,
determining the number of earphones running the first
application according to the type, calculating the remain-
ing capacity of the first earphone and the remaining ca-
pacity of the second earphone according to the number
of earphones and the running time, and determining
whether it is required to stop switching between the mas-
ter and slave earphones according to the remaining ca-
pacity of the first earphone and the remaining capacity
of the second earphone.
[0067] FIG. 4 shows a block diagram of some struc-
tures of a wearable apparatus connected with a mobile
terminal provided by an embodiment of the present dis-
closure. Referring to FIG. 4, the wearable apparatus
comprises: a radio frequency (RF) circuit 910, a memory
920, an input unit 930, a sensor 950, a first audio playing
component 960 (e.g., an audio collector), a wireless fi-
delity (WiFi) module 970, an application processor
AP980, a power supply 990, a second audio playing com-
ponent 999, and so on. One of ordinary skill in the art
can understand that the structure of the wearable appa-
ratus shown in FIG. 4 does not form any limit to the wear-
able apparatus. The wearable apparatus can comprise
components being more or less than shown in the draw-
ings, or combinations of some components, or different
arrangements of components, for example, the radio fre-
quency circuit 910 can be connected with one or more
antenna(s).
[0068] Each component of the wearable apparatus is
described in detail below with reference to FIG. 4.
[0069] The input unit 930 can be used to receive input-
ted numerical or character information, and generate key
signal input related to user settings and function control
of mobile phones. Specifically, the input unit 930 can
comprise a touch display screen 933 and other input
equipment 932. Specifically, other input equipment 932
may include, but are not limited to, one or more of physical
keys, function keys (such as volume control keys, switch
keys, etc.), a trackball, a joystick, etc.
[0070] Among them, the radio frequency circuit 910 is
used to implement wireless connection with the wearable
apparatus, and acquire a first earphone audio type of a
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first earphone of the wearable apparatus and a second
earphone audio type of a second earphone of the wear-
able apparatus through the wireless connection; wherein
the priorities of different audio types in different ear-
phones can be different.
[0071] The application processor AP 980 is used to
determine a first application currently operating, and de-
termine, according to the first application, the first ear-
phone audio type, and the second earphone audio type,
whether to perform switching between a master ear-
phone and a slave earphone for the wearable apparatus.
[0072] The application processor AP980 is specifically
used to: in response to determining that the master ear-
phone is the first earphone, and the audio type deter-
mined by the first application belongs to the first earphone
audio type, not perform switching between the master
earphone and the slave earphone; in response to deter-
mining that the master earphone is the first earphone,
and the audio type determined by the first application
does not belong to the first earphone audio type but be-
longs to the second earphone audio type, perform switch-
ing between the master earphone and the slave ear-
phone.
[0073] The application processor AP980 is specifically
used to: in response to determining that the master ear-
phone is the first earphone, and the audio type deter-
mined by the first application does not belong to the first
earphone audio type but belongs to the second earphone
audio type, acquire a first remaining capacity of the first
earphone and a second remaining capacity of the second
earphone, and calculate a first difference value between
the second remaining capacity and the first remaining
capacity; when the first difference value is larger than a
capacity threshold value, perform switching between the
master earphone and the slave earphone; when the first
difference value is a negative value and is less than the
capacity threshold value, not perform switching between
the master earphone and the slave earphone.
[0074] The application processor AP980 is specifically
used to: after a delay setting time, acquire the first re-
maining capacity and the second remaining capacity
again, and calculate a second difference value between
the second remaining capacity and the first remaining
capacity after the setting time; when the second differ-
ence value is a negative value and is less than the ca-
pacity threshold value, determine not performing switch-
ing between the master earphone and the slave ear-
phone.
[0075] The application processor AP980 is specifically
used to: acquire a type and a running time of the first
application, determine the number of earphones running
the first application according to the type, calculate the
remaining capacity of the first earphone and the remain-
ing capacity of the second earphone according to the
number of earphones and the running time, and deter-
mine whether it is required to stop switching between the
master and slave earphones according to the remaining
capacity of the first earphone and the remaining capacity

of the second earphone.
[0076] The AP980 is a control center of the wearable
apparatus. It uses various interfaces and lines to connect
various parts of the entire wearable apparatus. By run-
ning or executing software programs and/or modules
stored in the memory 920, and calling data stored in the
memory 920, various functions of the wearable appara-
tus are performed and data is processed, so that the
wearable apparatus is monitored as a whole. Alternative-
ly, the AP980 can include one or more processing units;
Alternatively, the AP980 can integrate an application
processor and a modem processor, wherein the applica-
tion processor mainly processes operating systems, user
interfaces, application programs, etc., and the modem
processor mainly processes wireless communication. It
can be understood that the aforesaid modem processor
may also not be integrated into AP980.
[0077] In addition, the memory 920 can include a high-
speed random access memory, and can also include a
non-volatile memory, such as at least one flash memory
device or other volatile solid-state storage devices.
[0078] The RF circuit 910 can be used for reception
and transmission of information. Generally, the RF circuit
910 includes, but is not limited to, an antenna, at least
one amplifier, a transceiver, a coupler, a low noise am-
plifier (LNA), a duplexer, and the like. In addition, the RF
circuit 910 can also communicate with networks and oth-
er devices through wireless communication. The above-
mentioned wireless communication can use any commu-
nication standard or protocol, which includes but is not
limited to Bluetooth, WiFi, global mobile communication
system, general packet radio service, code division mul-
tiple access, broadband code division multiple access,
long-term evolution, new air interface, etc.
[0079] The wearable apparatus can further comprise
at least one sensor 950, such as an ultrasonic sensor,
an angle sensor, a light sensor, a motion sensor, and
other sensors. Specifically, the light sensor can include
an ambient light sensor and a proximity sensor, wherein
the ambient light sensor can detect brightness of ambient
light; the motion sensor can detect whether the wearable
apparatus is in an ear-insertion state, so as to adjust
brightness of the touch display screen according to the
ear-insertion state; the proximity sensor can turn off the
touch display screen and/or backlight when the wearable
apparatus is moved to an ear. As a kind of motion sensor,
an accelerometer sensor can detect magnitudes of ac-
celerations in various directions (usually three-axis), and
can detect a magnitude and a direction of gravity when
it is stationary. It can be used in applications identifying
postures of wearable apparatuses (such as switching be-
tween horizontal and vertical screens, related games,
magnetometer posture calibration), functions related to
vibration recognition (such as pedometer, percussion),
etc.; as for wearable apparatuses, other sensors such
as a gyroscope, a barometer, a hygrometer, a thermom-
eter, an infrared sensors, etc., can also be configured,
and they are not repeated here.
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[0080] The audio collector 960, the speaker 961, and
the microphone 962 can provide an audio interface be-
tween a user and the wearable apparatus. The audio
collector 960 can transmit an electric signal converted
from received audio data to the speaker 961, and the
speaker 961 converts it into a sound signal for playback;
on the other hand, the microphone 962 converts a col-
lected sound signal into an electric signal, which is con-
verted into audio data after being received by the audio
collector 960; the audio data is played to the AP 980 to
be processed, and then sent to, for example, a mobile
phone via the RF circuit 910, or the audio data is played
to the memory 920 for further processing.
[0081] WiFi is a short-range wireless transmission
technology. The wearable apparatus can help users re-
ceive and send data through the WiFi module 970, and
it provides users with wireless broadband Internet ac-
cess. Although FIG. 4 shows the WiFi module 970, it can
be understood that it is not a necessary component of
the wearable apparatus and can be omitted as needed
without changing the essence of the present disclosure.
[0082] The wearable apparatus can further comprise
a Bluetooth module, the Bluetooth module is used to im-
plement connection with electronic devices. The Blue-
tooth module can be disposed independently; of course,
in actual application, since the chosen application proc-
essors are different, it can also be integrated in the ap-
plication processors.
[0083] The wearable apparatus further comprises a
power supply 990 (e.g., a battery) supplying power to
various components. Alternatively, the power supply can
be logically connected with the AP980 through a power
management system, so as to implement functions such
as managing charging, discharging, power consumption
management, and so on through the power management
system.
[0084] Although not shown, the wearable apparatus
can further comprise a camera, a light supplement de-
vice, a light sensor, etc., which are not repeated here.
[0085] It can be seen that the electronic device in the
technical solution provided by the present disclosure ac-
quires the first earphone audio type and the second ear-
phone audio type of the two earphones, and then selects
a master earphone and a slave earphone according to
the currently operating first application, such that the
master and slave earphones match the currently operat-
ing first application, and the experience of users is im-
proved.
[0086] An embodiment of the present disclosure fur-
ther provides a computer storage medium, wherein the
computer storage medium stores a computer program
for electronic data exchange, and the computer program
makes a computer perform some or all operations of any
master/slave switching method for a wearable apparatus
described in the above method embodiments.
[0087] An embodiment of the present disclosure fur-
ther provides a computer program product, wherein the
computer program product comprises a non-transitory

computer readable storage medium storing a computer
program, and the computer program can be operated to
make a computer perform some or all operations of any
master/slave switching method for a wearable apparatus
described in the above method embodiments.
[0088] In the above-mentioned embodiments, the de-
scription of each embodiment has its own focus. For parts
that are not described in detail in a certain embodiment,
reference may be made to related descriptions of other
embodiments.
[0089] In the embodiments provided by the present dis-
closure, it should be understood that the disclosed device
can be implemented in other ways. For example, the de-
vice embodiments described above are merely illustra-
tive. For example, the division of the units is only a logical
function division. In actual implementation, there may be
other division methods, for example, multiple units or
components may be combined or may be integrated into
another system, or some features can be ignored or not
implemented. In addition, the displayed or discussed mu-
tual coupling, or direct coupling, or communication con-
nection, may be indirect coupling or communication con-
nection through some interfaces, devices or units, and
may be in electrical or other forms.
[0090] The units described as separate components
may be or may also not be physically separated, and the
components displayed as units may be or may also not
be physical units, that is, they may be located in one
place, or may also be distributed on multiple network
units. Some or all of the units may be selected according
to actual requirements to achieve the objectives of the
solutions of the embodiments.
[0091] In addition, the functional units in the various
embodiments of the present disclosure may be integrat-
ed into one processing unit, or each unit may physically
exist alone, or two or more units may be integrated into
one unit. The above-mentioned integrated unit can be
implemented in the form of hardware, and can also be
implemented in the form of software functional units.
[0092] The above is implementation of embodiments
of the present disclosure. It should be noted that those
of ordinary skill in the art can further make various im-
provements and embellishments without departing from
the principle of the embodiments of the present disclo-
sure, and these improvements and embellishments are
also regarded as the protection scope of the present dis-
closure.

Claims

1. A master/slave switching method for a wearable ap-
paratus, wherein the wearable apparatus comprises
a first earphone and a second earphone; the wear-
able apparatus is connected to an electronic device;
and the method comprises the following operations:

the electronic device acquiring a first earphone
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audio type matching a first earphone and a sec-
ond earphone audio type matching a second
earphone, wherein different audio types corre-
spond to different priorities; the electronic device
determining a first application currently operat-
ing;
the electronic device determining, according to
the first application, the first earphone audio
type, and the second earphone audio type,
whether to perform switching between a master
earphone and a slave earphone for the wearable
apparatus.

2. The method according to claim 1, wherein the first
earphone audio type is determined through an ap-
plication playing first earphone audio, and the sec-
ond earphone audio type is determined through ap-
plication playing second earphone audio.

3. The method according to claim 1, wherein the elec-
tronic device determining, according to the first ap-
plication, the first earphone audio type, and the sec-
ond earphone audio type, whether to perform switch-
ing between a master earphone and a slave ear-
phone for the wearable apparatus specifically com-
prises:

in response to determining that the master ear-
phone is the first earphone, and the audio type
determined by the first application belongs to
the first earphone audio type, not performing
switching between the master earphone and the
slave earphone;
in response to determining that the master ear-
phone is the first earphone, and the audio type
determined by the first application does not be-
long to the first earphone audio type but belongs
to the second earphone audio type, performing
switching between the master earphone and the
slave earphone.

4. The method according to claim 1, wherein the elec-
tronic device determining, according to the first ap-
plication, the first earphone audio type, and the sec-
ond earphone audio type, whether to perform switch-
ing between a master earphone and a slave ear-
phone for the wearable apparatus specifically com-
prises:
in response to determining that the master earphone
is the first earphone, and the audio type determined
by the first application does not belong to the first
earphone audio type but belongs to the second ear-
phone audio type, acquiring a first remaining capac-
ity of the first earphone and a second remaining ca-
pacity of the second earphone, and calculating a first
difference value between the second remaining ca-
pacity and the first remaining capacity; when the first
difference value is larger than a capacity threshold

value, performing switching between the master ear-
phone and the slave earphone; when the first differ-
ence value is a negative value and is less than the
capacity threshold value, not performing switching
between the master earphone and the slave ear-
phone.

5. The method according to claim 4, wherein between
the when the first difference value being a negative
value and being less than the capacity threshold val-
ue and the not performing switching between the
master earphone and the slave earphone, the meth-
od further comprises:
after a delay setting time, acquiring the first remain-
ing capacity and the second remaining capacity
again, and calculating a second difference value be-
tween the second remaining capacity and the first
remaining capacity after the setting time; when the
second difference value is a negative value and is
less than the capacity threshold value, determining
not performing switching between the master ear-
phone and the slave earphone.

6. The method according to claim 1, wherein the elec-
tronic device determining, according to the first ap-
plication, the first earphone audio type, and the sec-
ond earphone audio type, whether to perform switch-
ing between a master earphone and a slave ear-
phone for the wearable apparatus specifically com-
prises:
in response to determining that the master earphone
is the first earphone, and the audio type determined
by the first application does not belong to the first
earphone audio type but belongs to the second ear-
phone audio type, acquiring a first remaining capac-
ity of the first earphone and a second remaining ca-
pacity of the second earphone, and calculating a first
difference value between the second remaining ca-
pacity and the first remaining capacity; when the first
difference value is negative and the second remain-
ing capacity is less than a minimum capacity, pro-
hibiting switching the master earphone to be the sec-
ond earphone.

7. The method according to claim 1, further comprising:
acquiring a type and a running time of the first appli-
cation, determining the number of earphones run-
ning the first application according to the type, cal-
culating the first remaining capacity of the first ear-
phone and the second remaining capacity of the sec-
ond earphone according to the number of earphones
and the running time, and determining whether it is
required to stop switching between the master and
slave earphones according to the first remaining ca-
pacity and the second remaining capacity.

8. The method according to claim 7, wherein the deter-
mining whether it is required to stop switching be-
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tween the master and slave earphones according to
the first remaining capacity and the second remain-
ing capacity specifically comprises:
when both the first remaining capacity and the sec-
ond remaining capacity are less than a minimum ca-
pacity, stopping switching between the master and
slave earphones.

9. The method according to claim 1, wherein the per-
forming switching between the master earphone and
the slave earphone specifically comprises:
switching the second earphone to be the master ear-
phone, and switching the first earphone to be the
slave earphone.

10. An electronic device, comprising a communication
element and a processor; wherein,
the communication element is configured to imple-
ment wireless connection with a wearable appara-
tus, and acquire the first earphone audio type match-
ing a first earphone of the wearable apparatus and
a second earphone audio type matching a second
earphone of the wearable apparatus through the
wireless connection; wherein different audio types
correspond to different priorities;
the processor is configured to determine a first ap-
plication currently operating, and determine, accord-
ing to the first application, the first earphone audio
type, and the second earphone audio type, whether
to perform switching between a master earphone
and a slave earphone for the wearable apparatus.

11. The electronic device according to claim 10, wherein,
the processor is further configured to determine the
first earphone audio type through an application
playing a first earphone audio, and determine the
second earphone audio type through application
playing a second earphone audio.

12. The electronic device according to claim 10, wherein,
the processor is specifically configured to: in re-
sponse to determining that the master earphone is
the first earphone, and the audio type determined by
the first application belongs to the first earphone au-
dio type, not perform switching between the master
earphone and the slave earphone; in response to
determining that the master earphone is the first ear-
phone, and the audio type determined by the first
application does not belong to the first earphone au-
dio type but belongs to the second earphone audio
type, perform switching between the master ear-
phone and the slave earphone.

13. The electronic device according to claim 10, wherein,
the processor is specifically configured to: in re-
sponse to determining that the master earphone is
the first earphone, and the audio type determined by
the first application does not belong to the first ear-

phone audio type but belongs to the second ear-
phone audio type, acquire a first remaining capacity
of the first earphone and a second remaining capac-
ity of the second earphone, and calculate a first dif-
ference value between the second remaining capac-
ity and the first remaining capacity; when the first
difference value is larger than a capacity threshold
value, perform switching between the master ear-
phone and the slave earphone; when the first differ-
ence value is a negative value and is less than the
capacity threshold value, not perform switching be-
tween the master earphone and the slave earphone.

14. The electronic device according to claim 13, wherein,
the processor is specifically configured to: after a
delay setting time, acquire the first remaining capac-
ity and the second remaining capacity again, and
calculate a second difference value between the sec-
ond remaining capacity and the first remaining ca-
pacity after the setting time; when the second differ-
ence value is a negative value and is less than the
capacity threshold value, determine not performing
switching between the master earphone and the
slave earphone.

15. The electronic device according to claim 10, wherein,
the processor is specifically configured to: in re-
sponse to determining that the master earphone is
the first earphone, and the audio type determined by
the first application does not belong to the first ear-
phone audio type but belongs to the second ear-
phone audio type, acquire a first remaining capacity
of the first earphone and a second remaining capac-
ity of the second earphone, and calculate a first dif-
ference value between the second remaining capac-
ity and the first remaining capacity; when the first
difference value is negative and the second remain-
ing capacity is less than a minimum capacity, prohibit
switching the master earphone to be the second ear-
phone.

16. The electronic device according to claim 10, wherein,
the processor is further configured to: acquire a type
and a running time of the first application, determine
the number of earphones running the first application
according to the type, calculate the first remaining
capacity of the first earphone and the second remain-
ing capacity of the second earphone according to
the number of earphones and the running time, and
determine whether it is required to stop switching
between the master and slave earphones according
to the first remaining capacity and the second re-
maining capacity.

17. The electronic device according to claim 16, wherein,
the processor is specifically configured to: when both
the first remaining capacity and the second remain-
ing capacity are less than a minimum capacity, stop-
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ping switching between the master and slave ear-
phones.

18. An electronic apparatus, comprising a memory, a
processor, and a computer program stored in the
memory and being executable in the processor;
wherein, the processor, when executing the compu-
ter program, implementing the following operations:

acquiring a first earphone audio type matching
a first earphone and a second earphone audio
type matching a second earphone, wherein dif-
ferent audio types correspond to different prior-
ities; the electronic device determining a first ap-
plication currently operating;
determining, according to the first application,
the first earphone audio type, and the second
earphone audio type, whether to perform switch-
ing between a master earphone and a slave ear-
phone for the wearable apparatus.

19. A computer readable storage medium storing a com-
puter program for electronic data exchange, wherein
the computer program makes a computer perform
the method according to any one of claims 1-9.

20. A computer program product comprising a non-tran-
sitory computer readable storage medium storing a
computer program, wherein the computer program
is operable to make a computer perform the method
according to any one of claims 1-9.
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