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(54) COOPERATIVE CONTROL METHOD FOR USER EQUIPMENT, USER EQUIPMENT, AND 
COMMUNICATIONS SYSTEM

(57) The present invention discloses a cooperative
control method for user equipment, including: receiving
first operation data collected by first user equipment in a
first time interval, and receiving, in a timing period of a
started timer, second operation data collected by second
user equipment in a second time interval; combining the
first operation data and the second operation data after
the timing period ends, to obtain combined operation da-
ta; updating a currently displayed graphical interface of
a target application according to the combined operation
data; and synchronizing an updated graphical interface
to the first user equipment and the second user equip-
ment. In embodiments of the present invention, multiple
pieces of user operation data from multiple user equip-
ments are combined into multi-point operation data, and
then the multi-point operation data is injected into an ap-
plication for processing, so as to resolve a reverse control
interference problem in a multi-party interaction control
scenario, so that multiple parties can perform a perfect
cooperative operation on multiple devices.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of com-
munications technologies, and in particular, to a cooper-
ative control method for user equipment, user equipment,
and a communications system.

BACKGROUND

[0002] With rapid development of mobile Internet tech-
nologies, there are more types of user equipment, such
as a smart television, a smartphone, and a tablet com-
puter, and then various interconnection solutions be-
tween user equipments occur. Multi-screen interaction
(multi-screen interaction) between user equipments can
be implemented by using these interconnection solu-
tions. The multi-screen interaction is performing opera-
tions such as transmission, parse, display, and control
on multimedia (such as audio, video, and image) content
on screens of different user equipments such as a tele-
vision, a mobile phone, and a personal computer, so that
displayed content can be shared in real-time on the dif-
ferent user equipments, to provide better user experi-
ence.
[0003] A mirror (Mirror) function is a type of basic ex-
perience of the multi-screen interaction, and refers to
transmitting, in real-time, content displayed on a screen
of one user equipment to a screen of another user equip-
ment for displaying. The mirror function is mainly appli-
cable to a non-media scenario, such as business pres-
entation or a multiplayer game.
[0004] In the prior art, as shown in FIG 1, multiple user
equipments (such as a smartphone, a tablet computer,
and a smart television) may form a home local area net-
work by using a network device (such as a wireless router
and a home gateway). After all user equipments establish
interconnection channels according to a specific proto-
col, one user equipment such as a host (Host) shown in
FIG 1 may mirror, in real-time, content displayed on a
screen of the host to another user equipment such as
user equipment A, user equipment B, and user equip-
ment C in the figure, so as to implement group sharing.
In addition, after the screen of the host is shared with
user equipment, an operation such as tap or slide per-
formed by a user on the user equipment may be trans-
mitted to the host in a form of control data through the
interconnection channel, so that the user of the user
equipment may reversely control the host. In this way,
multiple parties that use the mirror function may interact
and communicate.
[0005] In the prior art solution, content of one host may
be shared with multiple user equipments. Therefore,
when user equipments perform reverse control, multiple
pieces of control data may be injected into the host, and
the host cannot respond normally because of mutual in-
terference of the control data from the user equipments.

For example, as shown in FIG 2, when a user slides
downwards on a left side of a screen of the user equip-
ment A, and another user slides downwards on a right
side of a screen of the user equipment B, because of an
event sampling delay and mutual interference of control
data of the user equipments, a series of left-right slides
finally forms on the host as a feedback. Consequently,
mutual interference is caused when multiple user equip-
ments perform reverse control, and user experience is
affected.

SUMMARY

[0006] Embodiments of the present invention provide
a cooperative control method for user equipment, user
equipment, and a communications system, so as to re-
solve, to some extent, an interference problem caused
by control operations of multiple users in a multi-screen
interaction scenario. Therefore, multiple users can per-
form a real-time cooperative operation on multiple user
equipments.
[0007] According to a first aspect, an embodiment of
the present invention provides a cooperative control
method for user equipment, applied to a host, where the
host is interconnected to first user equipment and second
user equipment by using a network, the host runs a target
application, and displays a graphical interface generated
by the target application, and the first user equipment,
the second user equipment, and the graphical interface
displayed on the host have consistent content; and the
method includes:

receiving first operation data collected by the first
user equipment in a first time interval, where the first
operation data is generated according to an opera-
tion performed by a user on the first user equipment;
receiving, in a timing period of a started timer, second
operation data collected by the second user equip-
ment in a second time interval, where the second
operation data is generated according to an opera-
tion performed by a user on the second user equip-
ment;
combining the first operation data and the second
operation data after the timing period ends, to obtain
combined operation data;
processing the combined operation data, where the
processing step includes: updating a currently dis-
played graphical interface of the target application
according to the combined operation data; and
synchronizing an updated graphical interface to the
first user equipment and the second user equipment.

[0008] In a first possible implementation of the first as-
pect, the first operation data includes first single-point
touch data used to represent a first single-point touch
event, and the second operation data includes second
single-point touch data used to represent a second sin-
gle-point touch event; and
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the combining, by the host, the first operation data and
the second operation data to obtain combined operation
data includes:
combining, by the host, the first single-point touch data
and the second single-point touch data into multi-point
touch data used to represent a multi-point touch opera-
tion, where the combined operation data is the multi-point
touch data.
[0009] In a second possible implementation of the first
aspect, the first user operation data includes first multi-
point touch data used to represent a first multi-point touch
event, and the second user operation data includes sec-
ond single-point touch data used to represent a second
single-point touch event; and
the combining, by the host, the first user operation data
and the second user operation data to obtain combined
operation data includes:
combining, by the host, multiple pieces of single-point
touch data used to represent multiple single-point touch
events and the second single-point touch data, to obtain
third multi-point touch data used to represent a third multi-
point touch event, where the combined operation data is
the third multi-point touch data, and the multiple single-
point touch events are single-point touch events included
in the first multi-point touch event.
[0010] In a third possible implementation of the first
aspect, the local user operation data is generated ac-
cording to an operation performed by a user on the host;
and
correspondingly, the combining the first operation data
and the second operation data includes:
combining the local user operation data, the first opera-
tion data, and the second operation data, to obtain the
combined operation data.
[0011] With reference to any one of the first aspect, or
the first to the third possible implementations of the first
aspect, in a fourth possible implementation, the updating
a currently displayed graphical interface of the target ap-
plication according to the combined operation data in-
cludes:
creating a virtual multi-point touch event according to the
combined operation data, and delivering the virtual multi-
point touch event to a window of the target application
by using a window manager of the host, so that the target
application responds to the virtual multi-point touch
event, and the responding to the virtual multi-point touch
event includes: updating the currently displayed graphi-
cal interface of the target application.
[0012] With reference to any one of the first aspect, or
the first to the fourth possible implementations of the first
aspect, in a fifth possible implementation, the timer starts
when or after the first operation data sent by the first user
equipment is received.
[0013] According to a second aspect, an embodiment
of the present invention provides a cooperative control
method for user equipment, applied to a host, where the
host is interconnected to first user equipment and second
user equipment by using a network, the host runs a target

application, and displays a graphical interface generated
by the target application, and the first user equipment,
the second user equipment, and the graphical interface
displayed on the host have consistent content; and the
method includes:

receiving, by the host, first operation data collected
by the first user equipment in a first time interval,
where the first operation data is generated according
to an operation performed by a user on the first user
equipment;
processing, by the host, the first operation data,
where the processing step includes: entering a re-
verse control processing state, and updating a cur-
rently displayed graphical interface of the target ap-
plication according to the first operation data; and
receiving second operation data collected by the
second user equipment in a second time interval,
where the second operation data is generated ac-
cording to an operation performed by a user on the
second user equipment; and
discarding the second operation data when the host
is currently in the reverse control processing state.

[0014] In a first possible implementation of the second
aspect, the method further includes: entering, by the host,
an idle state after the target application completes
processing the first operation data.
[0015] In a second possible implementation of the sec-
ond aspect, the method further includes: entering, by the
host, the idle state after the host receives operation data
representing that the user of the first user equipment
stops the operation.
[0016] With reference to any one of the second aspect,
or the first to the second possible implementations of the
second aspect, in a third possible implementation, the
processing includes: updating the currently displayed
graphical interface of the target application according to
the second operation data; and after the target applica-
tion completes processing the second operation data, or
after the host receives operation data representing that
the user of the second user equipment stops the opera-
tion, entering, by the host, the idle state.
[0017] According to a third aspect, an embodiment of
the present invention provides a cooperative control
method for user equipment, applied to a host, where the
host is interconnected to first user equipment and second
user equipment by using a network, the host runs a first
application and a second application, a first area of a
screen of the host displays a graphical interface of the
first application, a second area of the screen of the host
displays a graphical interface of the second application,
and the first area and the second area are independent
of each other; a graphical interface displayed on the first
user equipment and the graphical interface displayed in
the first area have consistent content, and a graphical
interface displayed on the second user equipment and
the graphical interface displayed in the second area have
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consistent content; and the method includes:

receiving, by the host, first operation data sent by
the first user equipment, where the first operation
data is generated according to an operation per-
formed by a user on the graphical interface displayed
on the first user equipment;
processing, by the host, the first operation data,
where the processing step includes: updating a cur-
rently displayed graphical interface of the first appli-
cation in the first area according to the first operation
data;
synchronizing, by the host, an updated graphical in-
terface of the first application to the first user equip-
ment;
receiving, by the host, second operation data sent
by the second user equipment, where the second
operation data is generated according to an opera-
tion performed by a user on the second user equip-
ment;
processing, by the host, the second operation data,
where the processing step includes: updating a cur-
rently displayed graphical interface of the second ap-
plication in the second area according to the second
operation data; and
synchronizing, by the host, an updated graphical in-
terface of the second application to the second user
equipment.

[0018] In a first possible implementation of the third
aspect, the first sampling timer starts after or when the
user operates on the first user equipment, and the second
sampling timer starts after or when the user operates on
the second user equipment.
[0019] According to a fourth aspect, an embodiment
of the present invention provides a host, including: a proc-
essor, a memory, a network interface, and a screen,
where the host is connected to first user equipment and
second user equipment by using the network interface,
the processor reads and executes a target application
stored in the memory, and displays, by using the screen,
a graphical interface generated by the target application,
and the first user equipment, the second user equipment,
and the graphical interface displayed on the host have
consistent content;
the network interface is configured to: receive first oper-
ation data collected by the first user equipment in a first
time interval, and receive, in a timing period of a started
timer, second operation data collected by the second us-
er equipment in a second time interval, where the first
operation data is generated according to an operation
performed by a user on the first user equipment, and the
second operation data is generated according to an op-
eration performed by a user on the second user equip-
ment; and
the processor is configured to: combine the first operation
data and the second operation data after the timing period
ends, to obtain combined operation data; update the

graphical interface of the target application according to
the combined operation data and display an updated
graphical interface on the screen; and send content in-
cluded in the updated graphical interface of the target
application to the first user equipment and the second
user equipment by using the network interface.
[0020] In a first possible implementation of the fourth
aspect, the first operation data includes first single-point
touch data used to represent a first single-point touch
event, and the second operation data includes second
single-point touch data used to represent a second sin-
gle-point touch event; and
the combining the first operation data and the second
operation data specifically includes: combining the first
single-point touch data and the second single-point touch
data into multi-point touch data used to represent a multi-
point touch operation, where the combined operation da-
ta is the multi-point touch data.
[0021] In a second possible implementation of the
fourth aspect, the local user operation data is generated
according to an operation performed by a user on the
host; and the combining the first operation data and the
second operation data specifically includes: combining
the local user operation data, the first operation data, and
the second operation data, to obtain the combined oper-
ation data.
[0022] With reference to any one of the fourth aspect,
or the first to the second possible implementations of the
fourth aspect, in a third possible implementation, the
memory stores a timer program, and the processor reads
and executes the timer program, to start the timer.
[0023] According to a fifth aspect, an embodiment of
the present invention provides a host, including: a proc-
essor, a memory, a network interface, and a screen,
where the host is connected to first user equipment and
second user equipment by using the network interface,
the processor reads and executes a target application
stored in the memory, and displays, by using the screen,
a graphical interface generated by the target application,
and the first user equipment, the second user equipment,
and the graphical interface displayed on the host have
consistent content;
the network interface is configured to: receive first oper-
ation data collected by the first user equipment in a first
time interval, where the first operation data is generated
according to an operation performed by a user on the
first user equipment;
the processor is configured to: set a status mark used to
represent that the host is currently in a reverse control
processing state, and process the first operation data,
where the processing includes: updating a currently dis-
played graphical interface of the target application ac-
cording to the first operation data;
the network interface is further configured to: receive sec-
ond operation data collected by the second user equip-
ment in a second time interval, where the second oper-
ation data is generated according to an operation per-
formed by a user on the second user equipment; and
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the processor is further configured to discard the second
operation data when it is determined that the host is cur-
rently in the reverse control processing state.
[0024] In a first possible implementation of the fifth as-
pect, the processor is further configured to: when com-
pleting processing the first operation data, set a status
mark used to represent that the host is currently in an
idle state.
[0025] With reference to the fifth aspect or the first pos-
sible implementation of the fifth aspect, in a second pos-
sible implementation, the processing includes: updating
the currently displayed graphical interface of the target
application according to the second operation data; and
when completing processing the second operation data,
or after the network interface receives operation data rep-
resenting that the user of the second user equipment
stops the operation, the processor is configured to set
the status mark used to represent the host is currently in
the idle state.
[0026] According to a sixth aspect, an embodiment of
the present invention provides a host, including: a proc-
essor, a memory, a network interface, and a screen,
where the host is connected to first user equipment and
second user equipment by using the network interface;
the processor is configured to: read and execute a first
application and a second application that are stored in
the memory, display a graphical interface of the first ap-
plication in a first area of the screen, and display a graph-
ical interface of the second application in a second area
of the screen; and a graphical interface displayed on the
first user equipment and the graphical interface displayed
in the first area have consistent content, and a graphical
interface displayed on the second user equipment and
the graphical interface displayed in the second area have
consistent content;
the network interface is configured to: receive first oper-
ation data sent by the first user equipment, and receive
second operation data sent by the second user equip-
ment, where the first operation data is generated accord-
ing to an operation performed by a user on the graphical
interface displayed on the first user equipment, and the
second operation data is generated according to an op-
eration performed by a user on the second user equip-
ment; and
the processor is configured to: update a currently dis-
played graphical interface of the first application accord-
ing to the first operation data, and display, in the first
area, an updated graphical interface of the first applica-
tion; update a currently displayed graphical interface of
the second application according to the second operation
data, and display, in the second area, an updated graph-
ical interface of the second application; and send content
included in the updated graphical interface of the first
application to the first user equipment by using the net-
work interface, and send content included in the updated
graphical interface of the second application to the sec-
ond user equipment by using the network interface.
[0027] According to a seventh aspect, an embodiment

of the present invention provides a communications sys-
tem, including: a host, first user equipment, and second
user equipment, where the host has a communications
connection with the first user equipment and the second
user equipment, the host runs a target application, and
displays a graphical interface generated by the target
application, and the first user equipment, the second user
equipment, and the graphical interface displayed on the
host have consistent content;
the host is configured to: receive first operation data col-
lected by the first user equipment in a first time interval,
and receive, in a timing period of a started timer, second
operation data collected by the second user equipment
in a second time interval; combine the first operation data
and the second operation data after the timing period
ends, to obtain combined operation data; update a cur-
rently displayed graphical interface of the target applica-
tion according to the combined operation data; and send
content of an updated graphical interface to the first user
equipment and the second user equipment; where the
first operation data is generated according to an opera-
tion performed by a user on the first user equipment, and
the second operation data is generated according to an
operation performed by a user on the second user equip-
ment; and
the first user equipment and the second user equipment
are configured to: receive and display the content of the
updated graphical interface.
[0028] With reference to any one of the foregoing as-
pects or the possible implementations of the foregoing
aspects, the first sampling timer starts after or when the
user of the first user equipment starts the operation, and
the second sampling timer starts after or when the user
of the second user equipment starts the operation.
[0029] With reference to any one of the foregoing as-
pects or the possible implementations of the foregoing
aspects, the first time interval, the second time interval,
and the timing period of the timer are equal.
[0030] With reference to any one of the foregoing as-
pects or the possible implementations of the foregoing
aspects, the first time interval, the second time interval,
and the timing period of the timer are all 30 ms.
[0031] With reference to any one of the first aspect,
the fourth aspect, the seventh aspect, or the possible
implementations of the first aspect, the fourth aspect, and
the seventh aspect, operation data reported by the first
user equipment and operation data reported by the sec-
ond user equipment have different indexes. In addition,
in one multi-point touch operation procedure, an index
of operation data corresponding to each user equipment
cannot change, and the host records, according to a re-
porting sequence, operation data reported by the user
equipments.
[0032] With reference to any one of the first aspect,
the fourth aspect, the seventh aspect, or the possible
implementations of the first aspect, the fourth aspect, and
the seventh aspect, touch data corresponding to a touch
event is used to represent operation information such as
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a type and coordinates of the touch event.
[0033] With reference to any one of the first aspect,
the fourth aspect, the seventh aspect, or the possible
implementations of the first aspect, the fourth aspect, and
the seventh aspect, the host simulates, according to the
combined operation data, a virtual event representing
the user operations, and then, injects the virtual event
into an I/O service at a kernel library layer of the host, so
that an operating system accepts the event, and a cur-
rently running application identifies and responds to the
virtual event.
[0034] With reference to any one of the second aspect,
the fifth aspect, or the possible implementations of the
second aspect and the fifth aspect, when the user oper-
ation data reported by the first user equipment is re-
ceived, and after the reverse control processing state is
entered, if user operation data reported by the first user
equipment continues to be received, responding and
processing continue to be performed.
[0035] With reference to any one of the second aspect,
the fifth aspect, or the possible implementations of the
second aspect and the fifth aspect, the host performs
status marking, determining, and switching by setting an
identifier of a register.
[0036] According to the cooperative control method for
user equipment, the terminal device, and the communi-
cations system provided in the embodiments of the
present invention, a host uses operation data of each
user equipment as one control data input, combines mul-
tiple pieces of user operation data of multiple user equip-
ments into multi-point operation data, and then injects
the multi-point operation data into an application for
processing, so as to resolve a reverse control interfer-
ence problem in a multi-party interaction control scenario.
Therefore, multiple parties can perform a perfect coop-
erative operation on multiple devices.

BRIEF DESCRIPTION OF DRAWINGS

[0037] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show merely some embodiments
of the present invention, and persons of ordinary skill in
the art may still derive other drawings from these accom-
panying drawings without creative efforts.

FIG 1 shows a schematic diagram of a multi-screen
interaction system according to an embodiment of
the present invention;
FIG. 2 shows a schematic diagram of a reverse con-
trol method for user equipment in the prior art;
FIG. 3 shows a schematic diagram of an application
scenario according to an embodiment of the present
invention;
FIG. 4 shows a schematic diagram of a multi-party

cooperative scenario according to an embodiment
of the present invention;
FIG. 5 shows a flowchart of a cooperative control
method in a multi-party cooperative scenario accord-
ing to an embodiment of the present invention;
FIG. 6A and FIG. 6B show a logical architecture di-
agram of a host according to an embodiment of the
present invention;
FIG. 7 shows a schematic logical diagram of a mirror
function according to an embodiment of the present
invention;
FIG. 8 shows a schematic diagram of a structure of
operation data according to an embodiment of the
present invention;
FIG. 9 shows a flowchart of a cooperative control
method in a multi-party cooperative scenario accord-
ing to an embodiment of the present invention;
FIG. 10 shows a flowchart of a cooperative control
method in a single-point mutual exclusion scenario
according to an embodiment of the present inven-
tion;
FIG. 11 shows a schematic diagram of a reverse
control isolation scenario according to an embodi-
ment of the present invention;
FIG. 12 shows a flowchart of a cooperative control
method in a reverse control isolation scenario ac-
cording to an embodiment of the present invention;
FIG. 13 shows a flowchart of a cooperative control
method in another scenario according to an embod-
iment of the present invention;
FIG. 14 shows a structural diagram of a host accord-
ing to an embodiment of the present invention; and
FIG. 15 shows a structural diagram of another host
according to an embodiment of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

[0038] To make persons skilled in the art understand
the technical solutions in the present invention better, the
following clearly and completely describes the technical
solutions in the embodiments of the present invention
with reference to the accompanying drawings in the em-
bodiments of the present invention. Apparently, the de-
scribed embodiments are merely a part rather than all of
the embodiments of the present invention. All other em-
bodiments obtained by persons of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall in the protection scope of the
present invention.
[0039] A data structure and code described in the em-
bodiments of the present invention are usually stored in
a computer readable storage medium, and the computer
readable storage medium may be any device or media
that can store code and/or data to be used by a computer
system. The computer readable storage medium in-
cludes but is not limited to: a volatile memory, a non-
volatile memory, magnetic and optical storage devices
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such as a disk driver, a tape, a CD (a compact disc), and
a DVD (a digital video disc), or other media that can store
code and/or data.
[0040] A method and a process described in the em-
bodiments of the present invention may be implemented
by using code and/or data. The code and data may be
stored in the foregoing computer readable storage me-
dium. When a computer system reads and runs the code
and/or data stored in the computer readable storage me-
dia, the computer system may execute the method and
process described in the embodiments of the present
invention. In addition, the method and process described
in the embodiments of the present invention may be in-
tegrated into hardware modules or apparatuses. These
modules and apparatuses may include but be not limited
to: an application-specific integrated circuit (ASIC) chip,
a field programmable gate array (FPGA), a dedicated or
shared processor that runs a specific software module
or a segment of code at specific time, and/or another
programmable logic device. When the hardware module
or the apparatus is activated, the hardware module and
the apparatus perform the method and the process inte-
grated into the hardware module and the apparatus.
[0041] It should be further understood that, although
terms such as "first" and "second" may be used in this
specification to describe various components, these
terms are only used to distinguish the components from
each other. For example, without departing from the
scope of the present invention, first user equipment may
also be referred to as second user equipment, and sim-
ilarly, the second user equipment may be referred to as
the first user equipment.
[0042] The terms used in this specification of the
present invention are merely for the purpose of illustrating
specific embodiments, and are not intended to limit the
present invention. The terms "a" and "the" of singular
forms used in the description and the appended claims
of the present invention are also intended to include plural
forms, unless otherwise specified in the context clearly.
It should also be understood that, the term "and/or" used
in the specification indicates and includes any or all pos-
sible combinations of one or more associated features.
[0043] FIG. 3 shows a schematic diagram of a system
structure in a typical application scenario according to an
embodiment of the present invention. The system in-
cludes a home gateway and multiple user equipments
(user device, UE) that are interconnected by using the
home gateway, such as a personal computer (PC), a
mobile phone (mobile phone), a tablet computer, and a
set top box connected to a television. These user equip-
ments form a home network by using the home gateway.
The user equipments in the home network may imple-
ment content sharing and cooperative control on the ba-
sis of a specific protocol, for example, a standard protocol
formulated by a DLNA (Digital Living Network Alliance,
Digital Living Network Alliance). For example, one user
equipment (the mobile phone in FIG. 3 is used as an
example) in the home network may share, in real-time,

content displayed on the user equipment with another
user equipment (the television and the tablet computer
in FIG. 3 are used as an example), so that multiple user
equipments can display same content in real-time. The
user equipment that initiates content sharing is usually
referred to as a host, and based on an operation per-
formed by a user on the host, the host may update content
displayed on the host in real-time and synchronize the
content to another user equipment. In addition, an oper-
ation such as tap or slide performed by a user on another
user equipment may be transmitted to the host in a form
of operation data through an interconnection channel. In
this way, another user equipment may reversely control
the host. A basic multi-screen interaction process based
on the system shown in FIG. 3 is described above. This
embodiment of the present invention provides a cooper-
ative control method for user equipment, to resolve an
interference problem caused by control operations of
multiple users in a multi-screen interaction scenario, and
improve multi-screen interaction user experience. It
should be noted that the host and the user equipment
described in this embodiment of the present invention
may be a mobile phone, a tablet computer, a portable
media player, or another small electronic device including
a digital media function.
[0044] The following describes in detail, with reference
to different scenarios, the cooperative control method for
user equipment in the embodiments of the present in-
vention. It should be noted that in the embodiments of
the present invention, user equipment A and user equip-
ment B are usually used as an example to describe a
technical solution of the present invention, but shall not
be understood as a limitation on a quantity of user equip-
ments. In addition, for ease of description and differenti-
ation, in some cases, the user equipment A is also re-
ferred to as first user equipment, and the user equipment
B is referred to as second user equipment.
[0045] A cooperative control method for user equip-
ment in a multi-party cooperative scenario, such as a
multiplayer game scenario, is first described. As shown
in FIG. 4, in this scenario, after a host initiates multi-
screen sharing, one or more user equipments (user
equipment A and user equipment B in the figure are used
as an example) may display the same content as the host
in real-time. A touch operation of each user equipment
is used as one input source, multiple inputs of multiple
user equipments are combined into a multi-point touch
operation, and then the multi-point touch operation is in-
jected into the host (Host) for processing. Specifically,
as shown in FIG. 5, in the multi-party cooperative sce-
nario, a cooperative control method for user equipment
provided in an embodiment of the present invention main-
ly includes the following steps.
[0046] Step 501: A host enables a mirror (Mirror) func-
tion, so as to share, in real-time, content displayed on a
screen of the host with user equipment A and user equip-
ment B. For example, the host runs an application pro-
gram, and displays a graphical interface generated by
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the application program. After the host enables the mirror
function, a graphical interface currently displayed on the
host is synchronously displayed on the user equipment
A and the user equipment B. That is, the host, the user
equipment A, and the user equipment B display a graph-
ical interface with consistent content. It may be under-
stood that, because screens have different sizes and dif-
ferent resolutions, a subtle difference may exist between
graphical interfaces displayed on the host and displayed
on the user equipment A and the user equipment B, but
the host, the user equipment A, and the user equipment
B display consistent content in essence.
[0047] Step 502: Separately start a sampling timer on
the user equipment A and the user equipment B. It is
assumed that a timing period of the sampling timer is
TimerC. In the TimerC, the user equipment A and the
user equipment B collect user operation data, and when
the timer expires (that is, a current timing period of the
timer ends), the user equipment A and the user equip-
ment B separately report the user operation data to the
host. The timing period TimerC of the timer may be set
and adjusted according to an actual scenario, and 30 ms
is a recommended value. Optionally, the sampling timers
of the user equipment A and the user equipment B may
simultaneously start or may not simultaneously start. For
example, after the host enables the mirror function, user
equipment may start a sampling timer when a user op-
erates for the first time.
[0048] Step 503: After receiving operation data report-
ed by any user equipment, the host starts a multi-point
touch operation procedure and starts a monitor timer. It
is assumed that a timing period of the monitor timer is
TimerH, and the sampling period of the monitor timer
may be adjusted according to an actual scenario, and 30
ms is a recommended value. It should be noted that a
main function of starting the monitor timer by the host is
to ensure that all user operation data in a specific delay
range can be received, that is, to ensure that operation
data "simultaneously" or "almost simultaneously" trig-
gered by multiple users on different user equipments can
be received and processed in a timely manner. For ex-
ample, when or in a relatively short time interval (for ex-
ample, 30 ms) after a user operates on the user equip-
ment A, another user also operates on the user equip-
ment B. Then, by setting a timer, the two pieces of oper-
ation data can be received in a timely manner for com-
bination processing, so as to prevent the host from being
interfered by other received operation data when the host
is responding to and processing the operation data. It
may be understood that another similar implementation
that has a same or equivalent function as the monitor
timer may be used to perform the same function, and this
is not particularly limited in this embodiment of the
present invention.
[0049] Step 504: The host records, in the TimerH, op-
eration data reported by the user equipments. Operation
data reported by different user equipments has different
indexes (index), and the host may record, according to

a reporting sequence, the operation data reported by the
user equipments.
[0050] Step 505: When the TimerH timer expires, the
host combines the collected operation data of the user
equipments into combined operation data, and injects
the combined operation data into an application program,
so that the application program captures and processes
the combined operation data. The processing step in-
cludes: updating a graphical interface of the application
program according to the combined operation data and
displaying an updated graphical interface.
[0051] Step 506: The monitor timer enters a next timing
period, and the host repeats steps 503 to 505.
[0052] Step 507: When users of all user equipments
stop operating and no operation data is reported to the
host, the multi-point touch operation procedure ends, and
the monitor timer stops. In one multi-point touch opera-
tion procedure, an index (index) of operation data corre-
sponding to each user equipment cannot change.
[0053] Optionally, in an embodiment, operation data
reported by user equipment may be single-point touch
data, for example, operation data generated by a single-
point touch event such as single-point down, single-point
up, or single-point move, or may be multi-point touch da-
ta, for example, operation data generated by a multi-point
touch event such as multi-point down, multi-point up, or
multi-point move. The "single-point" in this embodiment
of the present invention is a single touch point generated
by a user’s finger or a stylus on a touchscreen at the
same time. For example, when a user uses one finger to
perform some actions such as tap or slide on the touch-
screen, data triggered and generated by these actions
is the single-point touch data. Similarly, the "multi-point"
is multiple touch points generated by a user’s finger or a
stylus on a touchscreen at the same time. For example,
when a user simultaneously uses two fingers to perform
some actions such as tap or slide on the touchscreen,
data triggered and generated by these actions is the mul-
ti-point touch data. Generally, one touch operation of the
user is regarded as one touch event from a perspective
of user equipment operating system, for example, one
single-point touch operation is regarded as one single-
point touch event, and one multi-point touch operation is
regarded as one multi-point touch event. In addition, each
touch event triggers the operating system to generate
corresponding touch data, to represent or record the
touch event. More specifically, touch data is used to rep-
resent operation information such as a type and coordi-
nates of a touch event corresponding to the touch data.
For example, single-point touch data corresponding to a
single-point touch event is used to represent operation
information such as a type and coordinates of the single-
point touch event. It should be noted that in this embod-
iment of the present invention, in some paragraphs, a
touch event and touch data may not be obviously distin-
guished, and it needs to be determined according to a
context whether a touch event specifically means an
event or touch data corresponding to the touch event.
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[0054] In an embodiment, if operation data received in
a timing period of a monitor timer includes multiple pieces
of single-point touch data (the multiple pieces of single-
point touch data may be from different user equipments
or may be from same user equipment, and this is not
limited in this embodiment), a host may combine the re-
ceived multiple pieces of single-point touch data into mul-
ti-point touch data used to represent a multi-point touch
event, and inject the multi-point touch data into an appli-
cation program for responding and processing. Opera-
tion data received by the host may include both single-
point touch data and multi-point touch data. The multi-
point touch data is used to represent a multi-point touch
event, and one multi-point touch event usually includes
multiple single-point touch events. Correspondingly, the
multi-point touch data may include multiple pieces of sin-
gle-point touch data corresponding to the multiple single-
point touch events. In this case, the multiple pieces of
single-point touch data corresponding to the multiple sin-
gle-point touch events may be combined with another
received single-point touch data, to obtain new multi-
point touch data. The new multi-point touch data repre-
sents a multi-point touch event. Finally, the new multi-
point touch data is injected into an operating system for
responding and processing.
[0055] A basic procedure of cooperative control for the
host and multiple user equipments is described above,
and specific technical details vary with different logical
architectures of hosts. An Android architecture is used
as an example in the following to describe related tech-
nical details in detail. The host described in this embod-
iment of the present invention may be a mobile phone,
a tablet computer, a portable media player, or another
small electronic device including a digital media function.
[0056] FIG. 6A and FIG. 6B show a logical architecture
diagram of a host according to an embodiment of the
present invention. Referring to FIG. 6A and FIG. 6B, a
hardware layer of the host includes a central processing
unit (Center Processing Unit, CPU), a graphics process-
ing unit (Graphic Processing Unit, GPU), and the like.
Certainly, the hardware layer of the host may further in-
clude a memory, an input/output device, a double data
rate synchronous dynamic random access memory, a
double data rate controller, a network interface, and the
like. The input device may include a keyboard, a mouse,
a touchscreen, and the like. The output device may in-
clude a display device, such as a liquid crystal display
(Liquid Crystal Display, LCD), a cathode ray tube (Cath-
ode Ray Tube, CRT), or a holographic imaging (Holo-
graphic), a projector (Projector). An operating system
(such as Android or Firefox OS) and some application
programs may run above the hardware layer. The oper-
ating system includes a driver layer, a kernel library layer,
and a framework layer. The driver layer may include a
CPU driver, a GPU driver, a display controller driver, and
the like. A kernel library is a core part of the operating
system, and includes an input/output service, a core serv-
ice, a graphics device interface, a graphics engine

(Graphics Engine) that implements CPU and GPU graph-
ics processing, and the like. The graphics engine may
include a 2D engine, a 3D engine, a composition (com-
position) engine, a frame buffer (Frame Buffer), and the
like. The framework layer may include a window manger
(Window Manger), a notification manager (Notification
Manager), a sensor manager (Sensor Manager), a view
manager (View Manager), and the like. In addition, the
host further includes an application layer. The application
layer may include a desktop (launcher), a media player
(Media Player), a browser (Browser), and the like.
[0057] In addition, the application layer may include
multiple types of application programs, such as a home
screen (home), a media player (Media Player), and a
browser (Browser).
[0058] Based on the foregoing logical architecture of
the host, in this embodiment of the present invention, the
mirror function described in step 501 is mainly used to
capture an image on a screen of user equipment, invoke
hardware of a device for encoding, and send encoded
data to far end user equipment by means of network
transmission for decoding and displaying. In an optional
embodiment, as shown in FIG. 7, the mirror function in
step 501 may be implemented by an application program.
The application program mainly includes a capture mod-
ule, an encoding module, and a transmission module.
Details are as follows.
[0059] The capture module reads data from the frame
buffer (frame buffer) by opening "/dev/graphic/fb0" of a
system device, to capture an image displayed by a dis-
play unit. If necessary, the capture module may rotate or
scale the image by invoking the graphics engine (for ex-
ample, a Copybit engine). Then, the encoding module
encodes the image by invoking a video encoding inter-
face (for example, an H.264 encoding interface) or a vid-
eo encoding library that is at the kernel library layer. Fi-
nally, the transmission module sends the encoded image
to the far end user equipment. It should be noted that the
capture module and the encoding module need capability
support provided by a chip platform, and greatly depend
on the hardware layer.
[0060] In the foregoing method described in the em-
bodiments of the present invention, after the host re-
ceives, in a timing period of a monitor timer, operation
data reported by user equipment A and user equipment
B, two groups of operation data (including operation data
generated by tap or slide of a finger, by a function key,
or the like) originally from completely different sources
are combined into operation data of a same user at a
host end, that is, operations of different users are regard-
ed as multiple concurrent operations of a same user. Fur-
ther, the host simulates, according to the combined op-
eration data, a virtual event representing a user opera-
tion, and then, injects the virtual event into the I/O service
of the kernel library layer of the host, so that the operating
system accepts the event, and a currently running appli-
cation identifies and responds to the event.
[0061] The Android system architecture shown in FIG.
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6A and FIG. 6B is used as an example to provide detailed
description of operation data combination and injection
processes in step 505.
[0062] The host receives a slide event that is sent by
the user equipment A and that is used to indicate a user’s
finger moving from coordinates (100, 100) to (100, 105).
In a preset time interval (the event interval may be set
by the monitor timer), a finger of a user of the user equip-
ment B is also in a pressing state, and moves from co-
ordinates (200, 200) to (200, 195). In this way, after the
host receives two pieces of single-point touch data, the
host may combine the two pieces of single-point touch
data into multi-point touch data representing that two fin-
gers of a user simultaneously slide. Specifically, the two
pieces of single-point touch data may be combined into
the multi-point touch data by using a PointerCoords ar-
ray. For example, operation data reported by different
user equipments has different indexes (index), and fur-
ther, multiple pieces of single-point touch data may be
stored in a form of an array according to an index of op-
eration data and a sequence relationship of received op-
eration data. Further, a multi-point touch event Motion-
Event is created based on the combined multi-point touch
data. The multi-point touch event MotionEvent is not trig-
gered by the host, and is a virtual event manually created
according to the combined multi-point touch data. The
host may deliver the multi-point touch event MotionEvent
to the I/O service at the kernel library layer by using a
system method injectPointerEvent provided by the win-
dow manager (Windows Manager) at the framework lay-
er. The I/O service is originally used to receive a physical
event that is currently triggered by a hardware layer de-
vice and reported by using the driver layer. In this case,
the created virtual event is regarded as a physical event,
and reported to the window manager at the framework
layer, so that a currently running application program
captures and responds to the event. That the application
program responds to the event specifically includes: up-
dating a currently displayed graphical interface of the ap-
plication program according to the event.
[0063] FIG. 8 shows a structure of operation data ac-
cording to an embodiment of the present invention. Ac-
cording to FIG. 8, the operation data mainly includes
three fields: MultiAction, POINTER, and INFO(index).
Definitions of the fields are as follows.
[0064] MultiAction: used to identify multi-point touch
data, for example, multi-point touch data obtained by
combining operation data of multiple user equipments. It
may be understood that single-point touch data may be
identified by using SingleAction.
[0065] POINTER: used to indicate a quantity of current
operation data sources, that is, a quantity of user equip-
ments whose operation data is combined into the multi-
point touch data.
[0066] INFO(index): operation information of each us-
er equipment, including information such as a specific
event type and coordinates. The event type includes but
is not limited to: single-point down (down), single-point

up (up), single-point move (move), multi-point down
(POINTER_DOWN), multi-point up (POINTER UP), and
multi-point move (POINTER MOVE).
[0067] Based on the foregoing description of the data
structure of the operation data, an example is used in the
following to describe an operation data combination proc-
ess.
[0068] If operation data reported by user equipment A
is SingleAction POINTER=1 INFO (0) action=down co-
ordinate=(0, 0),
and operation data reported by user equipment B is Sin-
gleAction POINTER=1 INFO (1) action=down coordi-
nate=(100, 100),
combined operation data is MultiAction POINTER=2 IN-
FO (0) pointer_down coordinate={(0, 0), (100, 100)}, or
MultiAction POINTER=2 INFO (1) pointer down coordi-
nate={(0, 0), (100, 100)}. It may be learned that by means
of combination of operation data, operations of different
users are regarded as multiple concurrent operations of
a same user, so as to avoid mutual interference when
multiple user equipments perform reverse control, and
improve user experience.
[0069] Based on description of the foregoing embodi-
ment, in an optional embodiment, user operation data of
a host may also be used as one input, and combined with
user operation data reported by user equipment. With
reference to FIG. 9, a specific cooperative control method
is described as follows.

Step 1: The host enables a mirror function, to share
a screen with user equipment.
Step 2: If a user of the host performs an operation
and no user of any user equipment performs an op-
eration, the host directly injects user operation data
into an application program for processing.
Step 3: Start a sampling timer on the user equipment.
A timing period TimerC of the sampling timer may
be adjusted according to an actual scenario, and 30
ms is a recommended value.
Step 4: The user equipment periodically collects user
operation data in the TimerC.
Step 5: When the timing period TimerC of the timer
ends (that is, the timer expires), report the user op-
eration data to the host.
Step 6: At a host end, after user operation data is
received from any user equipment, start a multi-point
touch operation procedure and start a monitor timer.
A timing period TimerH of the monitor timer may be
adjusted according to an actual scenario, and 30 ms
is a recommended value.
Step 7: Record, in the TimerH, user operation infor-
mation reported by user equipments.
Step 8: If the user of the host performs an operation,
intercept user operation data of the host, use the
operation data as one input, and combine the oper-
ation data with the user operation information report-
ed by the user equipments.
Step 9: When one timing period of the monitor timer
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ends, combine the collected user operation data of
the user equipments and the user operation data set
at the host end into multi-point touch data, and inject
the multi-point touch data into the host for process-
ing.
Step 10: Repeat steps 4 to 9.
Step 11: When users of all user equipments and of
the host stop operating, and no operation data is
injected into the host end, the multi-point touch op-
eration procedure ends, and the monitor timer stops.
The user operation data of the host and user oper-
ation data reported by different user equipments are
distinguished by using different indexes (index), and
the host may record, according to a sequence, the
operation data reported by the user equipments. In
one multi-point touch operation procedure, an index
of user operation data corresponding to each input
cannot change.

[0070] The foregoing processing procedure is basical-
ly consistent with that described in FIG. 5, except that
the user operation data of the host is intercepted and
used as one input of the multi-point touch event to par-
ticipate in event combination. For implementation details
of the event combination, refer to description of the fore-
going embodiments. Details are not described herein.
[0071] The cooperative control method for user equip-
ment in the multi-party cooperative scenario and a related
apparatus embodiment are described above, and a co-
operative control method for user equipment in a single-
point mutual exclusion scenario is described in the fol-
lowing. The single-point mutual exclusion scenario in-
cludes scenarios such as picture sharing, and advertising
with slides. In this scenario, for operations simultaneous-
ly happening on multiple user equipments, a host injects
only one input of reverse control, to avoid interference
between operations. As shown in FIG. 10, a specific pro-
cedure is as follows.

Step 1: The host enables a mirror function, to share
a screen with user equipment A and user equipment
B.
Step 2: Separately start a sampling timer on the user
equipment A and the user equipment B.
Step 3: The user equipment A and the user equip-
ment B collect user operation data in a timing period
of the sampling timer.
Step 4: When the sampling timer expires (that is, a
current timing period of the sampling timer ends),
the user equipment A and the user equipment B sep-
arately report the user operation data to the host.
For specification of the sampling timer, refer to de-
scription of the foregoing embodiments.
Step 5: At a host end, after user operation data re-
ported by any user equipment (for example, the user
equipment A) is received, inject the user operation
data into a system for processing, and enter a re-
verse control processing state.

Step 6: In this case, if a user performs an operation
on the user equipment B, and user operation data is
reported to the host, the host discards the user op-
eration data of the user equipment B.
Step 7: If a user of the user equipment A stops op-
erating, for example, a finger leaves a screen, oper-
ation data used to represent that the user of the user
equipment A stops operating is sent to the host.
Step 8: The host ends the reverse control processing
state, and enters an idle (Idle) state.
Step 9: In this case, if the user performs an operation
on the user equipment B, and user operation data is
reported to the host, the host injects the user oper-
ation data of the user equipment B into the system
for processing, and enters the reverse control
processing state.

[0072] Optionally, in an embodiment, after a host re-
ceives user operation data reported by user equipment
A, injects the user operation data into a system for
processing, and enters a reverse control processing
state, if the host continues to receive user operation data
reported by the user equipment A, the host may continue
responding and processing. If the host receives user op-
eration data reported by another user equipment, the
host directly discards the user operation data.
[0073] Optionally, in an embodiment, switch of the host
from a reverse control processing state to an idle state
is triggered by an event indicating that a user stops op-
erating. As described in steps 5 to 7, after the host re-
ceives the user operation data of the user equipment A,
and enters the reverse control processing state, if the
host receives operation data representing that a user of
the user equipment A stops operating, the host switches
from the reverse control processing state to the idle state.
Correspondingly, after the host enters the idle state, if
the host receives user operation data from any user
equipment, the host enters the reverse control process-
ing state again. This process is repeatedly performed.
[0074] Optionally, in another embodiment, switch of
the host from a reverse control processing state to an
idle state may be triggered according to a processing
state of user operation data on the host. After the host
receives the user operation data of the user equipment
A, and enters the reverse control processing state, if an
application program completes responding to and
processing the user operation data, the host switches
from the reverse control processing state to the idle state,
to prepare for processing subsequently received user op-
eration data.
[0075] Optionally, the host may perform status mark-
ing, determining, and switching by setting an identifier of
a register. For example, when or after receiving first op-
eration data collected by first user equipment in a first
time interval, the host may immediately process the first
operation data. When or in an allowable time error range
after the host starts to process the first operation data,
the host sets a flag bit (for example, sets the flag bit to
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1) in the register or another similar storage area, to rep-
resent that the host is currently processing the operation
data reported by the first user equipment. When com-
pleting processing the first operation data, the host sets
a flag bit (for example, sets the flag bit to 1) in the register
or another similar storage area, to represent that the host
is currently in the idle state. In this way, the host may
switch between different states by setting a flag bit. In
addition, a current state of the host may be determined
by using the flag bit. In addition, for details of status setting
and switching on the host, refer to related apparatus em-
bodiments. Details are not described.
[0076] In some special scenarios such as an applica-
tion-specific push scenario, that is, a host simultaneously
runs an application A and an application B, user equip-
ment A displays the application A on the host, and user
equipment B displays the application B on the host. In
this case, the host needs to provide a reverse control
isolation function for user equipment, so that reverse con-
trol from the user equipment A is injected into the appli-
cation A on the host, reverse control from the user equip-
ment B is injected into the application B on the host, and
no interference is caused to each other. FIG. 11 shows
such a reverse control isolation scenario. The host may
run multiple applications such as a racing game or a gal-
lery, the gallery is shared with the user equipment A, and
the racing game is shared with the user equipment B.
The two applications on the host may be displayed on a
split-screen, or may run in the background. With refer-
ence to FIG. 12, a cooperative control method procedure
in the reverse control isolation scenario is described in
detail in the following.

Step 1: The host shares the application A with the
user equipment A by using a mirror function.
Step 2: A host end shares the application B with the
user equipment B by using the mirror function.
Step 3: Separately start a sampling timer on the user
equipment A and the user equipment B.
Step 4: The user equipment A and the user equip-
ment B collect user operation data in a timing period
of the sampling timer.
Step 5: When the sampling timer expires (that is, a
current timing period of the sampling timer ends),
the user equipment A and the user equipment B sep-
arately report the user operation data to the host.
For specification of the sampling timer, refer to de-
scription of the foregoing embodiments.
Step 6: At the host end, after the user operation data
reported by the user equipment A is received, inject
the user operation data into the application A for
processing, without affecting the application B.
Step 7: At the host end, after the user operation data
reported by the user equipment B is received, inject
the user operation data into the application B for
processing, without affecting the application A.

[0077] In an embodiment, for a method for injecting

user operation data into an application, refer to descrip-
tion of the foregoing embodiments. In addition, a method
for injecting user operation data into a separate applica-
tion may be selected according to features of systems,
and directional injection may be selected, or a method
for adding a label to user operation data may be used.
For example, operation data reported by different user
equipments may be distinguished by using different in-
dexes (index), or operation data from user equipments
for different applications may be distinguished by using
different labels. This is not particularly limited in this em-
bodiment of the present invention.
[0078] In some scenarios, there is no virtual key on a
host, so that user equipment cannot perform an effective
operation on a control key (such as BACK or HOME).
This is because a physical key on user equipment needs
to control the user equipment, and cannot reversely con-
trol the host. With reference to FIG. 13, a cooperative
control method procedure in this scenario is described
in detail in the following.

Step 1: A host end checks virtual key information of
the host.
Step 2: The host end shares with user equipment A
by means of mirror, and informs the user equipment
A of the virtual key information of the host.
Step 3: The host provides, according to a scenario,
a function of reverse control over a physical key
(such as HOME, BACK, MENU, and VOLUME+/-).
Step 4: On a mirror interface of the user equipment
A, according to a virtual key information function of
the host, create a floating virtual key that is not in-
cluded at the host end and to be operated by a user.
HOME, BACK, MENU, and VOLUME may float, or
be added or deleted according to an actual scenario.
Step 5: When a user of the user equipment A taps
a corresponding virtual key on a floating menu, trans-
mit user operation data of the key to the host.
Step 6: After receiving the operation data from the
user equipment A, the host performs reporting, in-
jection, and processing.

[0079] Based on the foregoing cooperative control
method for user equipment in multiple scenarios, the fol-
lowing describes in detail an embodiment of an apparatus
that implements the foregoing methods.
[0080] In an embodiment, referring to FIG. 14, a host
600 in this embodiment of the present invention includes
components such as a radio frequency (Radio Frequen-
cy, RF) circuit 610, a memory 620, an input unit 630, a
display unit 640, a sensor 650, an audio circuit 660, a
Wireless Fidelity (Wireless Fidelity, WiFi) module 670, a
processor 680, and a power supply 690. Persons skilled
in the art may understand that the structure of the host
shown in FIG. 6A and FIG. 6B imposes no limitation on
the host, and the host may include more or fewer com-
ponents than those shown in the figure, or may combine
some components, or may have different component ar-
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rangements.
[0081] The following describes in detail the compo-
nents of the host 600 with reference to FIG. 14.
[0082] The RF circuit 610 may be configured to receive
and send information, or to receive and send a signal
during a call. In particular, after receiving downlink infor-
mation from a base station, the RF circuit 610 sends the
downlink information to the processor 680 for processing.
In addition, the RF circuit 610 sends uplink data to the
base station. The RF circuit 610 usually includes but is
not limited to an antenna, at least one amplifier, a trans-
ceiver, and a coupler. In addition, the RF circuit 610 may
further communicate with a network and other devices
by means of wireless communication. The foregoing
wireless communication may use any communications
standard or protocol, including but not limited to: Global
System for Mobile Communications (Global System of
Mobile communication, GSM), a general packet radio
service (General Packet Radio Service, GPRS), Code
Division Multiple Access (Code Division Multiple Access,
CDMA), Wideband Code Division Multiple Access (Wide-
band Code Division Multiple Access, WCDMA), Long
Term Evolution (Long Term Evolution, LTE), an email,
and a short message service (Short Messaging Service,
SMS).
[0083] The memory 620 may be configured to store an
operating system and an application program. By running
the application program and the operating system that
are stored in the memory 620 and by invoking a hardware
resource, the processor 680 performs various functions
and data processing. The processor 680 may specifically
perform method steps described in FIG. 5, FIG. 9, FIG.
10, FIG. 12, and FIG. 13 by executing the application
program and the operating system that are stored in the
memory 620, to implement corresponding functions. In
addition, the memory 620 may include a high-speed ran-
dom access memory, and may further include a nonvol-
atile memory, such as at least one magnetic disk storage
component, a flash memory component, or another vol-
atile solid-state storage component.
[0084] The input unit 630 may be configured to receive
entered digital or character information, and generate key
signal input related to user setting and function control
of a mobile device. The input unit 630 may specifically
include a touch panel 631 and another input device 632.
The touch panel 631 is also referred to as a touchscreen,
and may collect a touch operation performed by a user
on or near the touch panel 631 (such as an operation
performed by a user on the touch panel 631 or near the
touch panel 631 by using any proper object or accessory,
such as a finger or a stylus). In an embodiment of the
present invention, the touch panel 731 detects an elec-
trical signal brought by a touch operation of the user and
a touch position of the user, reports detected touch in-
formation to the processor 680 in a form of a touch event,
and receives and executes a command sent by the proc-
essor 680, to respond to the touch operation of the user.
In addition to the touch panel 631, the input unit 630 may

further include the another input device 632. The another
input device 632 may specifically include but be not lim-
ited to one or more of a physical keyboard, a function key
(for example, a volume control key or a power on/off key),
a trackball, a mouse, or a joystick.
[0085] The display unit 640 may be configured to dis-
play a system desktop or a graphical interface of the ap-
plication program. The display unit 640 may include a
display panel 641. Optionally, the display unit 640 may
be a liquid crystal display (Liquid Crystal Display, LCD),
an organic light-emitting diode (Organic Light-Emitting
Diode, OLED), or the like. Further, the touch panel 631
may cover the display panel 641. When detecting a touch
operation on or near the touch panel 631, the touch panel
631 transmits a touch event to the processor 680 to de-
termine a type of the touch event. Then the processor
680 provides a corresponding visual output on the display
panel 641 according to the type of the touch event, for
example, update a currently displayed graphical inter-
face of the application program. Although the touch panel
631 and the display panel 641 in FIG. 6A and FIG. 6B
are used as two separate parts to implement input and
input functions of the mobile device, in some embodi-
ments, the touch panel 631 and the display panel 641
may be integrated to implement the input and output func-
tions of the mobile device.
[0086] The host 600 may further include at least one
type of sensor 650, such as a light sensor, a motion sen-
sor, and another sensor. A gyroscope, a barometer, a
hygrometer, a thermometer, an infrared sensor, and oth-
er sensors may be further configured on the host, and
details are not described herein.
[0087] The audio circuit 660, a speaker 661, and a mi-
crophone 662 may provide an audio interface between
the user and the host. The audio circuit 660 may convert
received audio data into an electrical signal, and transmit
the electrical signal to the speaker 661, and the speaker
661 converts the electrical signal into a voice signal for
output. On the other hand, the microphone 662 converts
the collected voice signal into an electrical signal, and
the audio circuit 660 receives the electrical signal, con-
verts the electrical signal into audio data, and outputs the
audio data to the processor 680 for processing, so as to
send the audio data to another user equipment by using
the RF circuit 610, or output the audio data to the memory
620 for further processing.
[0088] WiFi is a short-distance wireless transmission
technology. In this embodiment of the present invention,
the host 600 may implement interconnection with another
user equipment by using the WiFi module 670. For ex-
ample, the host 600 may capture content (such as the
graphical interface of the application program) displayed
by the display unit 640, and after performing compression
and coding on a captured image, the host transmits, in
real-time, the image to another user equipment by using
the WiFi module 670. After receiving the compressed
image, the another user equipment decodes and displays
the image, so that multiple devices can share content in
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real-time. Although the WiFi module 670 is shown in FIG.
6A and FIG. 6B, it may be understood that the WiFi mod-
ule 670 is not a mandatory component of the mobile de-
vice, and may be omitted as required or replaced by using
another communications module.
[0089] The processor 680 is a control center of the
host, and uses various interfaces and buses to connect
all parts of the entire host. By running the operating sys-
tem and the application program that are stored in the
memory 620, the processor 680 executes various func-
tions of the host. Although not shown, the host 600 may
further include a camera, a Bluetooth module, and the
like, and details are not described herein.
[0090] Based on the foregoing description of the com-
ponents of the host 600, a process in which the host 600
and multiple user terminals perform cooperative control
in a multi-party cooperative scenario is described in the
following. The processor 680 captures, in real-time and
by reading and executing the application program stored
in the memory 620, an image displayed by the display
unit 640. After compressing the captured image, the proc-
essor 680 transmits, in real-time, the image to another
user equipment (first user equipment and second user
equipment are used as an example for description here-
in) by using the WiFi module 670. After receiving the com-
pressed image, the first user equipment and the second
user equipment decode and display the image. In this
way, without considering transmission and processing
delays, the host, the first user equipment, and the second
user equipment display consistent content, so that mul-
tiple devices can share displayed content in real-time.
Further, users of the first user equipment and the second
user equipment may perform an operation on the dis-
played content. The first user equipment and the second
user equipment periodically collect operation data gen-
erated by respective user operations, and report the op-
eration data to the host. At a host end, after the WiFi
module 670 receives operation data sent by any user
equipment, the processor 680 records the operation data
in the memory 620. At the same time, the processor 680
starts a monitor timer program, and records, in a timing
period of the monitor timer, operation data reported by
the user equipment into the memory 620. Operation data
reported by different user equipments has different in-
dexes (index). The processor 680 may record, according
to a reporting sequence, operation data reported by user
equipment. Further, when the monitor timer expires, the
processor 680 combines the operation data recorded in
the memory 620 into one piece of combined operation
data, and injects the combined operation data into the
operating system for processing. In this way, a currently
running application program of the host may capture and
respond to the combined operation data. Processes in
which the host 600 and multiple user terminals perform
cooperative control in a single-point mutual exclusion
scenario and a reverse control isolation scenario are sim-
ilar to the foregoing description, and details are not de-
scribed herein.

[0091] Referring to FIG. 15, an embodiment of the
present invention further provides a host 700, configured
to perform the process described in the method embod-
iments of the present invention. The host 700 includes a
processor 702, a memory 705, a network interface 703,
and a screen 712. Optionally, the host 700 further in-
cludes an input unit 711, and the input unit 711 may in-
clude a touch panel, a physical keyboard, or another input
device. The host 700 is connected to a network 709 by
using the network interface 703, and is further intercon-
nected to user equipment connected to the network 709,
such as first user equipment and second user equipment
(user equipments 710A to 710N that are in FIG. 15 are
used as an example for description). In this embodiment
of the present invention, the user equipment 710A is also
referred to as the first user equipment, and the user
equipment 710N is also referred to as the second user
equipment. The network interface 703 may use a com-
munications protocol including but not limited to: an Eth-
ernet protocol, TCP/IP (Transmission Control Proto-
col/Internet Protocol), and IEEE 802.11a/b/g/n/x. The
network 709 includes but is not limited to a local area
network (LAN), a wide area network (WAN), a wireless
network, and Internet.
[0092] The processor 702 may communicate with the
memory 705 (such as a RAM and a ROM) by using a
storage interface 704. The storage interface 704 includes
but is not limited to: a memory driver and a removable
disk driver. The storage interface 704 may be connected
to the memory 705 by using a connection protocol such
as Serial Advanced Technology Attachment (SATA), In-
tegrated Drive Electronics (Integrated Drive Electronics,
IDE), Universal Serial Bus (USB), or Small Computer
System Interface (SCSI).
[0093] The memory 705 may store a program and a
component, including but not limited to an operating sys-
tem 707 and an application program 708.
[0094] In an embodiment, the application program
stored in the memory 705 includes a target application.
The processor 702 reads and executes the target appli-
cation stored in the memory 705, and displays a graphical
interface generated by the target application by using the
screen 712. At the same time, the processor 702 cap-
tures, by running a mirror program, a graphical interface
displayed on the screen 712, and transmits the graphical
interface to the first user equipment 710A and the second
user equipment 710N in real-time. In this way, the first
user equipment, the second user equipment, and the
screen 712 of the host 700 display a graphical interface
with consistent content, so that multi-screen sharing is
implemented.
[0095] Further, first operation data collected by the first
user equipment in a first time interval may be sent to the
host 700 by using the network interface 703. After the
host 700 receives the first operation data sent by the first
user equipment, the processor 702 runs a timer program,
to start the timer. In addition, if the network interface 703
receives, in a timing period of the timer, second operation
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data collected by the second user equipment in a second
time interval, after the timing period ends, the processor
702 combines the first operation data and the second
operation data to obtain combined operation data, up-
dates a graphical interface of the target application ac-
cording to the combined operation data, displays an up-
dated graphical interface on the screen 712, and sends
content included in the updated graphical interface of the
target application to the first user equipment 710A and
the second user equipment 710N by using the network
interface 703.
[0096] Further, in an embodiment, if in the timing pe-
riod, a user of the host 700 performs an operation on a
displayed graphical interface of the target application by
using the input unit 711, the processor 702 may combine
local user operation data generated by the operation of
the user of the host 700, the first operation data, and the
second operation data, to obtain combined operation da-
ta, and process the combined operation data. Optionally,
the local user operation data, the first operation data, and
the second operation data may be either a single-point
touch event or a multi-point touch event. In addition, for
details of combining and processing the operation data,
refer to the foregoing other embodiments. Details are not
described.
[0097] Optionally, in another embodiment, when or af-
ter receiving first operation data collected by the first user
equipment in a first time interval by using the network
interface 703, the processor 702 may immediately proc-
ess the first operation data. When or in an allowable time
error range after the processor 702 starts to process the
first operation data, the processor 702 may set a reverse
control processing state A used to represent that the host
700 is currently processing the operation data reported
by the first user equipment. When completing processing
the first operation data, the processor 702 sets a status
mark used to represent that the host is currently in an
idle state. In this way, the host 700 may switch between
different states.
[0098] Further, when the host is processing the first
operation data, that is, the host 700 is in the reverse con-
trol processing state A, if the network interface 703 re-
ceives second operation data collected by the second
user equipment in a second time interval, the second
operation data is discarded. When the host 700 is in an
idle state A, if the network interface 703 receives second
operation data collected by the second user equipment
in a second time interval, similar to the foregoing process-
ing manner for the first operation data, the processor 702
may immediately process the second operation data, and
set a reverse control processing state B used to represent
that the host 700 is currently processing the operation
data reported by the second user equipment. When com-
pleting processing the second operation data, the proc-
essor 702 sets a status mark used to represent that the
host is currently in the idle state. Further, when the host
700 is processing the first operation data, that is, the host
700 is in the reverse control processing state A, if the

network interface 703 receives another operation data
reported by the first user equipment again, the processor
702 may continue to process the another operation data
reported by the first user equipment, and remain in the
reverse control processing state A. Optionally, the proc-
essor 702 may discard and not process the operation
data.
[0099] It should be noted that in the foregoing descrip-
tion, switch of the host in different states is triggered
based on a processing state of the operation data by the
host. Alternatively, switch of the host in different states
may be triggered according to a type of operation data.
For example, if the host 700 in the reverse control
processing state A receives operation data representing
that the user of the first user equipment stops the oper-
ation, the host 700 switches to the idle state. For details
of status setting and switching on the host, refer to the
foregoing other embodiments. Details are not described.
[0100] In another embodiment, the application pro-
gram stored in the memory 705 includes a first application
and a second application. The processor 702 reads and
executes the first application and the second application
that are stored in the memory 705, and displays, by using
the screen 712, graphical interfaces generated by the
first application and the second application. Specifically,
a graphical interface of the first application may be dis-
played in a first area of the screen 712, and a graphical
interface of the second application may be displayed in
a second area of the screen 712. At the same time, by
running a mirror program, the processor 702 captures
the graphical interface displayed in the first area of the
screen 712, and transmits the graphical interface to the
first user equipment 710A in real-time, and the processor
702 captures the graphical interface displayed in the sec-
ond area of the screen 712, and transmits the graphical
interface to the second user equipment 710N in real-time.
In this way, the first user equipment and the first area of
the screen 712 display a graphical interface with consist-
ent content, and the first user equipment and the second
area of the screen 712 display a graphical interface with
consistent content, so that multiple applications can be
shared by using multiple user equipments.
[0101] Further, the host 700 may separately receive,
by using the network interface 703, the first operation
data collected by the first user equipment, and receive
the second operation data collected by the second user
equipment. The processor 702 is configured to respond
to and process the first operation data and the second
operation data. Specifically, the processor 702 updates
a currently displayed graphical interface of the first ap-
plication according to the first operation data, and dis-
plays, in the first area, an updated graphical interface of
the first application, and the processor 702 updates a
currently displayed graphical interface of the second ap-
plication according to the second operation data, and dis-
plays, in the second area, an updated graphical interface
of the second application. Further, the processor 702
may send content included in the updated graphical in-
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terface of the first application to the first user equipment
by using the network interface 703, and may send content
included in the updated graphical interface of the second
application to the second user equipment by using the
network interface 703.
[0102] Optionally, the first user equipment and the sec-
ond user equipment may periodically report operation
data of respective users to the host 700. Optionally, if the
host 700 receives, in a relatively short time interval (such
as 30 ms), operation data sent by same user equipment,
the host 700 may combine the operation data and proc-
ess the combined operation data.
[0103] An embodiment of the present invention further
provides a communications system, including the host
700, the first user equipment 710A, and the second user
equipment 710N. For specific functions and operation
procedures of the host 700, the first user equipment, and
the second user equipment, refer to the foregoing method
and apparatus embodiments. Details are not described
herein.
[0104] According to the cooperative control method for
user equipment, the terminal device, and the communi-
cations system provided in the embodiments of the
present invention, a host uses operation data of each
user equipment as one control data input; and performs,
according to different application scenarios, combina-
tion, mutual exclusion, and isolation on multiple pieces
of user operation data of multiple user equipments, be-
fore injection into different applications. In this way, in
different scenarios, when a host performs multi-screen
interaction with multiple user equipments, reverse control
data of multiple user equipments does not interfere with
each other, so that multiple parties can perform a perfect
cooperative operation on multiple devices.
[0105] The cooperative control method for user equip-
ment, the host, and the system provided in the embodi-
ments of the present invention are described in detail
above. The principle and implementations of the present
invention are described in this specification by using spe-
cific examples. The description about the foregoing em-
bodiments is merely provided to help understand the
method and core ideas of the present invention. In addi-
tion, persons of ordinary skill in the art can make modi-
fications in terms of the specific implementations and ap-
plication scopes according to the ideas of the present
invention. Therefore, the content of this specification
shall not be construed as a limit to the present invention.

Claims

1. A cooperative control method for user equipment,
applied to a host, wherein the host is interconnected
to first user equipment and second user equipment
by using a network, the host runs a target application,
and displays a graphical interface generated by the
target application, and the first user equipment, the
second user equipment, and the graphical interface

displayed on the host have consistent content; and
the method comprises:

receiving, by the host, first operation data col-
lected by the first user equipment in a first time
interval, wherein the first operation data is gen-
erated according to an operation performed by
a user on the first user equipment;
processing, by the host, the first operation data,
wherein the processing step comprises: enter-
ing a reverse control processing state, and up-
dating a currently displayed graphical interface
of the target application according to the first op-
eration data; and receiving second operation da-
ta collected by the second user equipment in a
second time interval, wherein the second oper-
ation data is generated according to an opera-
tion performed by a user on the second user
equipment; and
discarding the second operation data when the
host is currently in the reverse control process-
ing state.

2. The method according to claim 1, further comprising:
entering, by the host, an idle state after the target
application completes processing the first operation
data.

3. The method according to claim 2, further comprising:
entering, by the host, the idle state after the host
receives operation data representing that the user
of the first user equipment stops the operation.

4. The method according to any one of claims 1 to 3,
further comprising: when the host is currently in the
idle state, processing the second operation data, and
entering the reverse control processing state, where-
in the processing comprises: updating the currently
displayed graphical interface of the target application
according to the second operation data; and after
the target application completes processing the sec-
ond operation data, or after the host receives oper-
ation data representing that the user of the second
user equipment stops the operation, entering, by the
host, the idle state.

5. The method according to any one of claims 1 to 4,
wherein the first time interval is a timing period of a
first sampling timer running on the first user equip-
ment, the second time interval is a timing period of
a second sampling timer running on the second user
equipment, the first sampling timer starts after or
when the user of the first user equipment starts the
operation, and the second sampling timer starts after
or when the user of the second user equipment starts
the operation.

6. A cooperative control method for user equipment,
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applied to a host, wherein the host is interconnected
to first user equipment and second user equipment
by using a network, the host runs a first application
and a second application, a first area of a screen of
the host displays a graphical interface of the first ap-
plication, a second area of the screen of the host
displays a graphical interface of the second applica-
tion, and the first area and the second area are in-
dependent of each other; a graphical interface dis-
played on the first user equipment and the graphical
interface displayed in the first area have consistent
content, and a graphical interface displayed on the
second user equipment and the graphical interface
displayed in the second area have consistent con-
tent; and the method comprises:

receiving, by the host, first operation data sent
by the first user equipment, wherein the first op-
eration data is generated according to an oper-
ation performed by a user on the graphical in-
terface displayed on the first user equipment;
processing, by the host, the first operation data,
wherein the processing step comprises: updat-
ing a currently displayed graphical interface of
the first application in the first area according to
the first operation data;
synchronizing, by the host, an updated graphical
interface of the first application to the first user
equipment;
receiving, by the host, second operation data
sent by the second user equipment, wherein the
second operation data is generated according
to an operation performed by a user on the sec-
ond user equipment;
processing, by the host, the second operation
data, wherein the processing step comprises:
updating a currently displayed graphical inter-
face of the second application in the second area
according to the second operation data; and
synchronizing, by the host, an updated graphical
interface of the second application to the second
user equipment.

7. The method according to claim 6, wherein the first
operation data is collected by the first user equip-
ment in a first time interval, the second operation
data is collected by the second user equipment in a
second time interval, the first time interval is a timing
period of a first sampling timer running on the first
user equipment, the second time interval is a timing
period of a second sampling timer running on the
second user equipment, the first sampling timer
starts after or when the user operates on the first
user equipment, and the second sampling timer
starts after or when the user operates on the second
user equipment.

8. The method according to claim 7, wherein the first

time interval is equal to the second time interval.

9. A host, comprising: a processor, a memory, a net-
work interface, and a screen, wherein the host is
connected to first user equipment and second user
equipment by using the network interface, the proc-
essor reads and executes a target application stored
in the memory, and displays, by using the screen, a
graphical interface generated by the target applica-
tion, and the first user equipment, the second user
equipment, and the graphical interface displayed on
the host have consistent content;
the network interface is configured to: receive first
operation data collected by the first user equipment
in a first time interval, wherein the first operation data
is generated according to an operation performed
by a user on the first user equipment;
the processor is configured to: set a status mark used
to represent that the host is currently in a reverse
control processing state, and process the first oper-
ation data, wherein the processing comprises: up-
dating a currently displayed graphical interface of
the target application according to the first operation
data;
the network interface is further configured to: receive
second operation data collected by the second user
equipment in a second time interval, wherein the sec-
ond operation data is generated according to an op-
eration performed by a user on the second user
equipment; and
the processor is further configured to discard the sec-
ond operation data when it is determined that the
host is currently in the reverse control processing
state.

10. The host according to claim 9, wherein the processor
is further configured to: when completing processing
the first operation data, set a status mark used to
represent that the host is currently in an idle state.

11. The host according to claim 9 or 10, wherein the
processor is further configured to: when it is deter-
mined that the host is currently in the idle state, set
the status mark used to represent that the host is
currently in the reverse control processing state, and
process the second operation data, wherein the
processing comprises: updating the currently dis-
played graphical interface of the target application
according to the second operation data; and when
completing processing the second operation data,
or after the network interface receives operation data
representing that the user of the second user equip-
ment stops the operation, set the status mark used
to represent the host is currently in the idle state.

12. A host, comprising: a processor, a memory, a net-
work interface, and a screen, wherein the host is
connected to first user equipment and second user
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equipment by using the network interface; the proc-
essor is configured to: read and execute a first ap-
plication and a second application that are stored in
the memory, display a graphical interface of the first
application in a first area of the screen, and display
a graphical interface of the second application in a
second area of the screen; and a graphical interface
displayed on the first user equipment and the graph-
ical interface displayed in the first area have consist-
ent content, and a graphical interface displayed on
the second user equipment and the graphical inter-
face displayed in the second area have consistent
content;
the network interface is configured to: receive first
operation data sent by the first user equipment, and
receive second operation data sent by the second
user equipment, wherein the first operation data is
generated according to an operation performed by
a user on the graphical interface displayed on the
first user equipment, and the second operation data
is generated according to an operation performed
by a user on the second user equipment; and
the processor is configured to: update a currently
displayed graphical interface of the first application
according to the first operation data, and display, in
the first area, an updated graphical interface of the
first application; update a currently displayed graph-
ical interface of the second application according to
the second operation data, and display, in the sec-
ond area, an updated graphical interface of the sec-
ond application; and send content comprised in the
updated graphical interface of the first application to
the first user equipment by using the network inter-
face, and send content comprised in the updated
graphical interface of the second application to the
second user equipment by using the network inter-
face.

13. A computer readable storage medium, wherein the
computer readable storage medium stores code
and/or data, when a computer system reads and
runs the code and/or data stored in the computer
readable storage media, the computer system exe-
cute the method according to any one of claim 1 to 8.
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