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f 101
A primary terminal establishes, after receiving a collaboration request
activation signal triggered by a user, connections to secondary terminals 1n
a wireless connection manner

¢ /102

The primary terminal calculates and displays, according to received device
configuration parameters of the secondary terminals and the number of
secondary terminals, at least one arrangement shape of all terminals and at
least one demarcated gesture that matches each arrangement shape, and
records one arrangement shape selected by the user and one demarcated
gesture that matches the arrangement shape

Y /103

L.  TLY —a L

The primary terminal receives sensor trigger information sent by at least
one secondary terminal

104
. . . A i 4
The primary terminal calculates, according to the recorded arrangement
shape and demarcated gesture, and the sensor trigger information, an
arrangement sequence of all terminals and relative positions between the

terminals

FIG. 1

FIG. 2(a)



U.S. Patent Feb. 23, 2016 Sheet 2 of 10 US 9,270,526 B2

FIG. 2(b)
p O .S
K K
I
| - ! —
At t At t
Slide triggering Press triggering

FIG. 3



U.S. Patent

Feb. 23, 2016 Sheet 3 of 10 US 9,270,526 B2

A primary terminal establishes, after receiving a
collaboration request activation signal triggered by a user,
connections to secondary terminals in a wireless connection
manner

__________ l 40

' The pumaly terminal calculates and displays, according to
received device configuration parameters of the secondary
terminals and the number of secondary terminals, at least
one arrangement shape of all terminals and at least one
demarcated gesture that matches each arrangement shape,
and records one arrangement shape selected by the user and
one demarcated gesture that matches the arrangement shape

The primary terminal receives sensor trigger information

—

403

d sent by at least one secondary terminals
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e exists in the sensor trigger T
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The primary terminal calculates, according to the recorded
arrangement shape and demarcated gesture, and the sensor
trigger information, an arrangement sequence of all
terminals and relative positions between the terminals
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A primary terminal determines, from at least one piece of sensor trigger
information sent by each secondary terminal, sensor trigger information
provided by a sensor of a highest priority

L /fsoz

The primary terminal arranges terminals 1n a sequence according to trigger
time 1ncluded in the sensor trigger information provided by the sensor of the
highest priority 1n each terminal, and determines the arrangement sequence of
the terminals according to a recorded arrangement shape and demarcated
gesture

L / 503

The primary terminal calculates, according to the trigger time included in the
sensor trigger information provided by the sensor of the highest priority 1n
each terminal, a trigger time difference between successively triggered
terminals as a relative position between the successively triggered terminals
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f/MSOI

A secondary terminal establishes, after receiving a collaboration request activation
signal triggered by a user, a connection to a primary terminal in a wireless connection
manner

802
Y r/

The secondary terminal sends a device configuration parameter to the primary terminal,
so that the primary terminal calculates and displays, according to received device
configuration parameters of secondary terminals and the number ol secondary
terminals, at least one arrangement shape of all terminals and at least one demarcated
gesture that matches each arrangement shape

_________ l KBOB

When it is detected that a sensor 1s triggered, the secondary terminal sends detected
sensor trigger information to the primary terminal, so that the primary terminal
calculates, according to a recorded arrangement shape and demarcated gesture, and the
sensor trigger information, an arrangement sequence of all terminals and relative
positions between the terminals
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MULTI-TERMINAL POSITIONING METHOD,
AND RELATED DEVICE AND SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION D

This application claims priority to Chinese Patent Appli-
cation No. 201310746331.5, filed on Dec. 30, 2013, which 1s

hereby incorporated by reference 1n 1ts entirety. "

TECHNICAL FIELD

The present mvention relates to the field of intelligent
terminal technologies, and 1n particular, to a multi-terminal

cie : 15
positioning method, and a related device and system.

BACKGROUND

Currently, after intelligent terminals become popular, a
new trend appears. That 1s, multiple intelligent terminals are
paired to work collaboratively, for example, multiple intelli-
gent terminals are used to collaboratively display a picture, or
multiple intelligent terminals are used to create a surround
sound effect. To enable collaborative operation between »j
among multiple terminals, relative positions between the ter-
minals must be firstly determined.

In the prior art, multi-terminal positioning 1s mainly using,
two terminals that sitmultaneously transmit an ultrasonic sig-
nal to each other; and calculating a distance from one terminal 30
to the other terminal by using a recerved ultrasonic signal sent
by the other terminal and a recerved ultrasonic signal sent by
the terminal itself. However, the manner of multi-terminal
positioning by transmitting ultrasound in the prior art can
only be performed between two terminals, and only the dis-
tance between the two terminals 1s calculated, so the position-
ing eificiency 1s low.

20

35

SUMMARY
40

In view of this, embodiments of the present invention
mainly aim to provide a multi-terminal positioning method,
and a related device and system, so as to resolve a problem of
low efliciency of multi-terminal positioning in the prior art.

To resolve the foregoing problem, the present mnvention
provides the following technical solutions:

According to a first aspect, the present invention provides
a multi-terminal positioning method, where the method
includes: 50

establishing, by a primary terminal after receiving a col-

laboration request activation signal triggered by a user, con-
nections to secondary terminals 1 a wireless connection
manner;

calculating and displaying, by the primary terminal 55
according to received device configuration parameters of the
secondary terminals and the number of secondary terminals,
at least one arrangement shape of all terminals and at least one
demarcated gesture that matches each arrangement shape,
and recording one arrangement shape selected by the userand 60
one demarcated gesture that matches the arrangement shape;

receiving, by the primary terminal, sensor trigger informa-
tion sent by at least one secondary terminal; and

calculating, by the primary terminal according to the
recorded arrangement shape and demarcated gesture, and the 65
sensor trigger mformation, an arrangement sequence of all
terminals and relative positions between the terminals.

45

2

In a first implementation manner of the first aspect, the
primary terminal 1s a terminal among all terminals that meets
a preset condition.

With reference to the first aspect or the first implementation
manner of the first aspect, 1n a second implementation manner
of the first aspect, the sensor trigger information includes:

trigger time, a trigger manner, and a sensor triggering type;
where

information about the sensor triggering type includes one
or a combination of infrared triggering, light triggering and
image triggering.

With reference to the first aspect, the first implementation
manner of the first aspect, or the second implementation
manner of the first aspect, 1n a third implementation manner
of the first aspect, the calculating, by the primary terminal
according to the recorded arrangement shape and demarcated
gesture, and the sensor trigger information, an arrangement
sequence of all terminals and relative positions between the
terminals includes:

determining, by the primary terminal from at least one
piece of sensor trigger information sent by each secondary
terminal, sensor trigger information provided by a sensor of a
highest priority;

arranging, by the primary terminal, the terminals in a
sequence according to trigger time included in the sensor
trigger information provided by the sensor of the highest
priority in each terminal, and determining the arrangement
sequence of the terminals according to the recorded arrange-
ment shape and demarcated gesture; and

calculating, by the primary terminal according to the trig-
ger time 1ncluded 1n the sensor trigger information provided
by the sensor of the highest priority 1n each terminal, a trigger
time difference between successively triggered terminals as a
relative position between the successively triggered termi-
nals.

With reference to the third implementation manner of the
first aspect, 1n a fourth implementation manner of the first
aspect, the method further includes:

calculating, by the primary terminal according to the trig-
ger time difference and an empirical speed value, a relative
distance between the successively triggered terminals as the
relative position between the successively triggered termi-
nals.

In a fifth implementation manner of the first aspect, after
the receiving, by the primary terminal, sensor trigger infor-
mation detected by at least one secondary terminal, the
method further includes:

determining, by the primary terminal, whether sensor trig-
ger information sent by all the secondary terminals 1is
received; if yes, calculating, according to the recorded
arrangement shape and demarcated gesture, and the sensor
trigger information, the arrangement sequence of all termi-
nals and the relative positions between the terminals; and 1t
no, displaying failure information and receiving again sensor
trigger information sent by at least one secondary terminal.

With reference to the fifth implementation manner of the
first aspect, 1n a sixth implementation manner of the first
aspect, after the primary terminal determines that the sensor
trigger information sent by all the secondary terminals 1s
received, and before the calculating, according to the
recorded arrangement shape and demarcated gesture, and the
sensor trigger information, the arrangement sequence of all
terminals and the relative positions between the terminals, the
method further includes:

determining, by the primary terminal, whether an excep-
tion exists 1n the sensor trigger information; if yes, displaying
failure information and receiving again sensor trigger infor-
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mation sent by at least one secondary terminal; and 1f no,
calculating, according to the recorded arrangement shape and
demarcated gesture, and the sensor trigger information, the
arrangement sequence of all terminals and the relative posi-
tions between the terminals.

With reference to the sixth implementation manner of the
first aspect, 1n a seventh implementation manner of the first
aspect, the determining, by the primary terminal, whether an
exception exists 1n the sensor trigger information icludes:

determining, by the primary terminal according to the
recorded arrangement shape and demarcated gesture,
whether any abnormal trigger time exists in the sensor trigger
information; or

determining, by the primary terminal, whether any abnor-
mal sensor triggering type exists 1n the sensor trigger infor-
mation.

According to a second aspect, the present imvention pro-
vides a multi-terminal positioning method, where the method
includes:

establishing, by a secondary terminal after recerving a col-
laboration request activation signal triggered by a user, a
connection to a primary terminal 1 a wireless connection
manner;

sending, by the secondary terminal, a device configuration
parameter to the primary terminal, so that the primary termi-
nal calculates and displays, according to recetved device con-
figuration parameters of secondary terminals and the number
of secondary terminals, at least one arrangement shape of all
terminals and at least one demarcated gesture that matches
cach arrangement shape; and

when it 1s detected that a sensor 1s triggered, sending, by the
secondary terminal, detected sensor trigger information to the
primary terminal, so that the primary terminal calculates,
according to the recorded arrangement shape and demarcated
gesture, and the sensor trigger information, an arrangement
sequence of all terminals and relative positions between the
terminals.

In a first implementation manner of the second aspect, the
primary terminal 1s a terminal among all terminals that meets
a preset condition.

With reference to the second aspect or the first implemen-
tation manner of the second aspect, 1n a second 1implementa-
tion manner of the second aspect, the sensor trigger informa-
tion includes:

trigger time, a trigger manner, and a sensor triggering type;
where

information about the sensor triggering type includes one
or a combination of infrared triggering, light triggering and
image triggering.

According to a third aspect, the present invention provides
a primary terminal, where the primary terminal imncludes:

a first recerving unit, configured to receive a collaboration
request activation signal triggered by a user;

a connecting unit, configured to establish connections to
secondary terminals in a wireless connection manner when
the first receiving unit receives the collaboration request acti-
vation signal;

a second recetving unit, configured to receive device con-
figuration parameters ol the secondary terminals that have
established connections to the primary terminal by using the
connecting unit;

a irst calculating unit, configured to calculate and display,
according to the device configuration parameters recetrved by
the second receiving unit and the number of secondary ter-
minals, at least one arrangement shape of all terminals and at
least one demarcated gesture that matches each arrangement
shape;
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4

a recording unit, configured to, after the first calculating
umt calculates and displays the at least one arrangement
shape of all terminals and the at least one demarcated gesture
that matches each arrangement shape, record one arrange-
ment shape selected by the user and one demarcated gesture
that matches the arrangement shape;

a third recerving unit, configured to receive sensor trigger
information sent by at least one secondary terminal that has
established a connection to the primary terminal by using the
connecting unit; and

a second calculating umit, configured to calculate, accord-
ing to the arrangement shape and the demarcated gesture that
are recorded by the recording unit and the sensor trigger
information recerved by the third receiving unit, an arrange-
ment sequence of all terminals and relative positions between
the terminals.

In a first implementation manner of the third aspect, the
primary terminal 1s a terminal among all terminals that meets
a preset condition.

With reference to the third aspect or the first implementa-
tion manner of the third aspect, 1n a second 1implementation
manner of the third aspect, the sensor trigger information
includes:

trigger time, a trigger manner, and a sensor triggering type;
where

information about the sensor triggering type includes one
or a combination of infrared triggering, light triggering and
image triggering.

With reference to the third aspect, the first implementation
manner of the third aspect, or the second implementation
manner of the third aspect, 1n a third implementation manner
of the third aspect, the second calculating unit includes:

an information determining subunit, configured to deter-
mine, from at least one piece of sensor trigger information
that 1s sent by each secondary terminal and recerved by the
third recerving unit, sensor trigger information provided by a
sensor of a highest priority;

a sequence determining subumnit, configured to arrange the
terminals 1n a sequence according to trigger time mcluded in
the sensor trigger information that 1s provided by the sensor of
the highest priority 1n each terminal and determined by the
information determining subunit, and determine the arrange-
ment sequence of the terminals according to the arrangement
shape and the demarcated gesture that are recorded by the
recording unit; and

a first position determiming subunit, configured to calcu-
late, according to the trigger time included 1n the sensor
trigger information that 1s provided by the sensor of the high-
est priority 1n each terminal and determined by the informa-
tion determining subunit, a trigger time difference between
successively triggered terminals as a relative position
between the successively triggered terminals.

With reference to the third implementation manner of the
third aspect, 1n a fourth implementation manner of the third
aspect, the second calculating umit further includes:

a second position determining subunit, configured to cal-
culate, according to an empirical speed value and the trigger
time difference that 1s obtained by the first position determin-
ing subunit by means of calculation, a relative distance
between the successively triggered terminals as the relative
position between the successively triggered terminals.

In a fifth implementation manner of the third aspect, the
primary terminal further includes:

a failure prompting unit, configured to display failure
information; and

a first validity determining unit, configured to determine
whether the third receiving unit has received sensor trigger
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information detected by all the secondary terminals, where 1f
a result of the determiming of the first validity determining
unit 1s yes, the second calculating unmit calculates, according,
to the arrangement shape and the demarcated gesture that are
recorded by the recording unit and the sensor trigger infor-
mation received by the third receiving umit, the arrangement
sequence of all terminals and the relative positions between
the terminals; and 11 the result of the determining of the first
validity determining unit 1s no, the failure prompting unit
displays the failure information and the third receiving unit
receives again sensor trigger information sent by at least one
secondary terminal that has established a connection to the
primary terminal by using the connecting unit.

In a sixth implementation manner of the third aspect, the
primary terminal further includes:

a failure prompting unit, configured to display failure
information; and

a second validity determiming unit, configured to determine
whether an exception exists in the sensor trigger information
received by the third receiving unit, where, if a result of the
determining of the second validity determiming unit is yes, the
tailure prompting unit displays the failure information, and
the third recerving unit receives again the sensor trigger infor-
mation sent by at least one secondary terminal that has estab-
lished a connection to the primary terminal by using the
connecting unit; and 1f the result of the determining of the
second validity determining unit 1s no, the second calculating
unit calculates, according to the arrangement shape and the
demarcated gesture that are recorded by the recording unit
and the sensor trigger information received by the third
receiving unit, the arrangement sequence of all terminals and
the relative positions between the terminals.

With reference to the sixth implementation manner of the
third aspect, 1n a seventh implementation manner of the third
aspect, the second validity determining unit 1s specifically
configured to:

determine, according to the arrangement shape and the
demarcated gesture that are recorded by the recording unit,
whether any abnormal trigger time exists 1n the sensor trigger
information received by the third recerving unit; or

determine whether any abnormal sensor triggering type
ex1sts 1n the sensor trigger information received by the third
receiving unit.

According to a fourth aspect, the present invention pro-

vides a secondary terminal, where the secondary terminal
includes:

a recewving unit, configured to recetve a collaboration
request activation signal triggered by a user;

a connecting unit, configured to establish a connection to a
primary terminal 1n a wireless connection manner when the
receiving unit receives the collaboration request activation
signal;

a first sending unit, configured to send a device configura-
tion parameter to the primary terminal, so that the primary
terminal calculates and displays, according to recerved device
configuration parameter of secondary terminals and the num-
ber of secondary terminals, at least one arrangement shape of
all terminals and at least one demarcated gesture that matches
cach arrangement shape; and

a second sending unit, configured to, when it 1s detected
that a sensor 1s triggered, send detected sensor trigger infor-
mation to the primary terminal, so that the primary terminal
calculates, according to the recorded arrangement shape and
demarcated gesture, and the sensor trigger information, an
arrangement sequence of all terminals and relative positions
between the terminals.
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6

In a first implementation manner of the fourth aspect, the
primary terminal 1s a terminal among all terminals that meets
a preset condition.

With reference to the fourth aspect or the first implemen-
tation manner of the fourth aspect, 1n a second implementa-
tion manner of the fourth aspect, the sensor trigger informa-
tion includes:

trigger time, a trigger manner, and a sensor triggering type;
where

information about the sensor triggering type includes one
or a combination of infrared triggering, light triggering and
image triggering.

According to a fifth aspect, a multi-terminal positioning
system 1s provided, where the system includes:

a primary terminal and several secondary terminals, where

the primary terminal 1s the primary terminal provided 1n the
third aspect of the present mnvention; and

the secondary terminal 1s the secondary terminal provided
in the fourth aspect of the present invention.

It can be seen that, the embodiments of the present inven-
tion have the following beneficial eflfects:

According to the embodiments of the present invention, a
primary terminal informs a user of a possible arrangement
shape of all terminals and a matching demarcated gesture.
When the user triggers sensors of the terminals by using the
demarcated gesture, the primary terminal may receive sensor
trigger information detected by the terminals, and directly
calculate an arrangement sequence of all terminals and rela-
tive positions of the terminals according to the sensor trigger
information, a terminal arrangement shape selected by the
user, and a corresponding demarcated gesture, so as to com-
plete positioming of multiple terminals 1n only one demarca-
tion process, thereby improving the positioning efficiency. In
addition, according to the embodiments of the present mnven-
tion, the sensor trigger information 1s obtained by using a
gesture to trigger the sensors, which, with a strong anti-
interference capability, 1s not easily subjected to interference
from environmental noise.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a flowchart of Embodiment 1 of a multi-terminal
positioning method 1n embodiments of the present invention;
FIG. 2(a) 1s a schematic diagram of a terminal arrangement
shape according to an embodiment of the present invention;

FIG. 2(b) 1s a schematic diagram of a terminal arrangement
shape and a matching demarcated gesture according to an
embodiment of the present invention;

FIG. 3 15 a schematic diagram of a trigger manner accord-
ing to an embodiment of the present invention;

FIG. 4 15 a flowchart of Embodiment 2 of the multi-termai-
nal positioning method 1in the embodiments of the present
imnvention;

FIG. 5 15 a flowchart of Embodiment 3 of the multi-termai-
nal positioning method 1in the embodiments of the present
imnvention;

FIG. 6 1s a schematic diagram of a terminal arrangement
sequence according to an embodiment of the present inven-
tion;

FIG. 7 1s a schematic diagram of relative positions of
terminals according to an embodiment of the present inven-
tion;

FIG. 8 1s a flowchart of Embodiment 4 of the multi-termai-
nal positioning method in the embodiments of the present
invention;
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FI1G. 9 1s a flowchart of an embodiment of a multi-terminal
positioning system in the embodiments of the present mven-
tion;

FIG. 10 1s a schematic diagram of Embodiment 1 of a
primary terminal 1n the embodiments of the present mnven-
tion;

FIG. 11 1s a schematic diagram of Embodiment 2 of the
primary terminal in the embodiments of the present inven-
tion;

FIG. 12 1s a schematic diagram of Embodiment 3 of the
primary terminal in the embodiments of the present inven-
tion;

FIG. 13 1s a schematic diagram of Embodiment 4 of the
primary terminal 1n the embodiments of the present mven-
tion;

FIG. 14 1s a schematic diagram of Embodiment 1 of a
secondary terminal 1n the embodiments of the present inven-
tion; and

FIG. 15 1s a schematic diagram of Embodiment 2 of the
secondary terminal 1n the embodiments of the present inven-
tion.

DESCRIPTION OF EMBODIMENTS

To make a person skilled 1n the art understand the technical
solutions 1n the present invention better, the following clearly
describes the technical solutions 1n the embodiments of the
present invention with reference to the accompanying draw-
ings in the embodiments of the present invention. Apparently,
the described embodiments are merely a part rather than all of
the embodiments of the present invention. All other embodi-
ments obtained by a person of ordinary skill 1n the art based
on the embodiments of the present invention without creative
ciforts shall fall within the protection scope of the present
invention.

A multi-terminal positioning method and a related device
and system provided in the embodiments of the present inven-
tion can be applied to a multi-terminal collaboration scenario,
where multi-terminal collaboration means that multiple ter-
minal devices may be paired to perform various operations,
and only after an arrangement sequence and relative positions
between the terminals are determined can the terminals be
used to perform collaborative operations, such as collabora-
tive display and gesture recognition. However, problems of
low efficiency and 1naccurate measurement 1n multi-terminal
positioning exist in the prior art. Therefore, the following
multi-terminal positioning method and related device and

system are provided 1in the embodiments of the present inven-
tion.

As shown 1n FIG. 1, Embodiment 1 of a multi-terminal
positioning method in the embodiments of the present inven-
tion may include the following steps, and a primary terminal
1s used as an execution body 1n the description o this embodi-
ment:

Step 101: The primary terminal establishes, after receiving
a collaboration request activation signal triggered by a user,
connections to secondary terminals 1n a wireless connection
mannet.

A collaboration function needs to be activated for all ter-
minals that need to participate in collaboration. For example,
a user may trigger the collaboration request activation signal
by starting a dedicated application app (app 1s short for appli-
cation). The primary terminal establishes, after receiving the
collaboration request activation signal triggered by the user,
connections to the secondary terminals 1n a wireless connec-
tion manner, where the wireless connection manner may be
various manners, including but not limited to Miracast, 3G

10

15

20

25

30

35

40

45

50

55

60

65

8

(3rd-generation, the third generation of mobile telecommu-
nications technologies), Bluetooth, and so on. Wi-11 1s wire-
less compatibility certification and 1s a technology that
cnables a personal computer, a handheld device, and other
terminals to interconnect with each other in a wireless man-
ner. Miracast 1s a certification program established by the
Wi-F1 Alliance, and a wireless standard based on Wi-1i Direct
(Wi-11 Direct).

In this embodiment, a terminal among all terminals that
meets a preset condition may be determined as the primary
terminal, and other terminals are determined as the secondary
terminals. That 1s, the primary terminal 1s a terminal among
all terminals that meets a preset condition. For example, a
terminal that first starts an app may be determined as the
primary terminal, or a terminal whose processor has a highest
dominant frequency may be determined as the primary ter-
minal. As a primary device 1n interaction, the primary termi-
nal can recerve user operation information and information
sent by the secondary terminals, and implement multi-termai-
nals positioning. The secondary terminals can send informa-
tion such as a device configuration parameter or detected
sensor trigger information to the primary terminal so that the
primary terminal can implement multi-terminals positioning.

Step 102: The primary terminal calculates and displays,
according to recerved device configuration parameters of the
secondary terminals and the number of secondary terminals,
at least one arrangement shape of all terminals and at least one
demarcated gesture that matches each arrangement shape,
and records one arrangement shape selected by the user and
one demarcated gesture that matches the arrangement shape.

The secondary terminals may send device configuration
parameters, for example, as a terminal screen size parameter
and a screen resolution, to the primary terminal. The primary
terminal may calculate, according to the device configuration
parameters of the secondary terminals and the number of
secondary terminals, a possible arrangement shape of all ter-
minals. For example, as shown in FIG. 2(a), where three
terminals are as an example, an arrangement shape of the
terminals may be a line, an LL shape, an inverted L shape, or the
like. Each arrangement shape may match multiple demar-
cated gestures, for example, a clockwise, counterclockwise,
or ZigZag gesture. As shown 1n FIG. 2(b), where three termi-
nals are still as an example, a line-shaped arrangement shape
may have two demarcated gestures: slide to the leit and slide
to the right; the arrangement shape of an L shape or inverted
L. shape may have a clockwise or counterclockwise demar-
cated gesture.

After calculating the at least one arrangement shape of all
terminals and the at least one demarcated gesture that
matches each arrangement shape, the primary terminal may
display the arrangement shape and the demarcated gesture 1n
a visible manner for the user to select. When the number of
terminals 1s relatively small, all combinations of arrangement
shapes and demarcated gestures may be displayed; and when
the number of terminals 1s relatively large, a preferable com-
bination of arrangement shapes and demarcated gestures may
be displayed.

After the user selects the arrangement shape and the demar-
cated gesture, the primary terminal needs to record one
arrangement shape selected by the user and one demarcated
gesture that matches the arrangement shape.

Step 103: The primary terminal receives sensor trigger
information sent by at least one secondary terminal.

Various sensors are disposed in a terminal. A sensor 1s
triggered when the user slides on the terminal by using a
demarcated gesture. The sensor may include but 1s not limited
to an infrared sensor, a light sensor, a terminal capacitive
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screen, an ultrasonic detector, or an 1image sensor. Therefore,
the demarcated gesture used by the user may be an air gesture.
Currently, sensors integrated to terminals are essentially
switch-type sensors, and some sensors are further capable of
detecting several discrete states. Therefore, a trigger manner
may be classified 1nto slide triggering or press triggering. As
shown 1n FIG. 3, the trigger manner 1s mainly determined
according to a change time At of a sensor state S: IT At 1s
greater than a time constant K, 1t may be considered as press
triggering; and if At1s less than the time constant K, 1t 1s slide
triggering. The time constant K may be determined according,
to an empirical value and usually ranges from 1 s to 3 s.
The primary terminal and the secondary terminals can
detect a change of sensor signals, and terminals (including the
primary terminal and the secondary terminals) send detected
sensor trigger mnformation to the primary terminal. It should
be noted that various sensors may be triggered 1n a gesture
demarcation process, and 1n this case, various sensor trigger
information is sent to the primary terminal altogether. In some
embodiments of the present invention, the sensor trigger
information may include but 1s not limited to trigger time, a
trigger manner, and a sensor triggering type. The sensor trig-
gering type may include but 1s not limited to one or a combi-
nation of ifrared triggering, light triggering and 1mage trig-
gering. If the trigger manner 1s press triggering, the trigger

time may be a boundary time when the triggering starts or
ends.

Step 104: The primary terminal calculates, according to the
recorded arrangement shape and demarcated gesture, and the
sensor trigger mnformation, an arrangement sequence of all
terminals and relative positions between the terminals.

On a precondition that the arrangement shape and the
demarcated gesture are determined, the primary terminal may
calculate the arrangement sequence of all terminals and the
relative positions between the terminals according to the sen-
sor trigger information detected by the terminals. The
arrangement sequence ndicates horizontal, vertical and like
arrangement sequences of the terminals, and a relative posi-
tion 1ndicates a specific position relationship, for example a
distance, between terminals.

In this embodiment, a primary terminal informs a user of a
possible arrangement shape of all terminals and a matching
demarcated gesture. When the user triggers sensors of the
terminals by using the demarcated gesture, the primary ter-
minal may receive sensor trigger information detected by the
terminals, and directly calculate an arrangement sequence of
all terminals and relative positions between the terminals
according to the sensor trigger information, a terminal
arrangement shape selected by the user, and a corresponding
demarcated gesture, so as to complete positioning of multiple
terminals 1n only one demarcation process, thereby improv-
ing the positioning etficiency. In addition, according to this
embodiment of the present invention, the sensor trigger infor-
mation 1s obtained by using a gesture to trigger the sensors,
which, with a strong anti-interference capability, 1s not easily
subjected to interference from environmental noise.

In some embodiments of the present invention, in the
multi-terminal positioning method according to this embodi-
ment of the present invention, after the primary terminal
receives sensor trigger information detected by the terminals,
validity of the sensor trigger information may be determined
in advance to improve accuracy of subsequent calculation of
the arrangement sequence of all terminals and the relative
positions of the terminals.

Specifically, in some embodiments of the present mven-
tion, after the primary terminal receives the sensor trigger
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information detected by the at least one secondary terminal,
the multi-terminal positioning method further includes:
determining, by the primary terminal, whether sensor trig-
ger information sent by all the secondary terminals 1is
received; if yes, calculating, according to the recorded
arrangement shape and demarcated gesture, and the sensor
trigger information, the arrangement sequence of all termi-
nals and the relative positions between the terminals; and 11
no, displaying failure information and recerving again sensor
trigger information sent by at least one secondary terminal.

In some embodiments of the present invention, after the
primary terminal determines that the sensor trigger informa-
tion sent by all the secondary terminals 1s received, and before
the calculating, according to the recorded arrangement shape
and demarcated gesture, and the sensor trigger information,
the arrangement sequence of all terminals and the relative
positions between the terminals, the multi-terminal position-
ing method further includes:

determining, by the primary terminal, whether an excep-
tion exists 1n the sensor trigger information; if yes, displaying
failure information and receiving again sensor trigger infor-
mation sent by at least one secondary terminal; and if no,
calculating, according to the recorded arrangement shape and
demarcated gesture, and the sensor trigger information, the
arrangement sequence of all terminals and the relative posi-
tions between the terminals.

Therelore, as shown 1in FIG. 4, Embodiment 2 of the multi-
terminal positioning method in the embodiments of the
present invention may include the following steps:

Step 401: A primary terminal establishes, after recerving a
collaboration request activation signal triggered by a user,
connections to secondary terminals 1n a wireless connection
mannet.

Step 402: The primary terminal calculates and displays,
according to recerved device configuration parameters of the
secondary terminals and the number of secondary terminals,
at least one arrangement shape of all terminals and at least one
demarcated gesture that matches each arrangement shape,
and records one arrangement shape selected by the user and
one demarcated gesture that matches the arrangement shape.

Step 403: The primary terminal receives sensor trigger
information sent by at least one secondary terminal.

Step 404: The primary terminal determines whether sensor
trigger information sent by all the secondary terminals 1s
received; 11 yes, goes to step 405; and 11 no, goes to step 406.

The primary terminal receives the sensor trigger informa-
tion of the terminals, and the information includes, it the
primary terminal 1s a terminal that also needs to be positioned,
sensor trigger information of the primary terminal and sensor
trigger information of the secondary terminals. The primary
terminal determines whether the sensor trigger information of
all terminals 1s recerved, so as to preliminarily determine
validity of the information, and 1f yes, preliminarily deter-
mines that the information 1s valid and that further validity
determination 1s needed; otherwise, the primary terminal dis-
plays failure information 1n a visible or another manner to
inform the user that gesture demarcation 1s unsuccessiul and
a new demarcation 1s required.

Step 405: The primary terminal determines whether an
exception exists in the sensor trigger information; 1f yes, goes
to step 406; and 11 no, goes to step 407.

After recerving the sensor trigger information of all termi-
nals, the primary terminal needs to determine the validity of
and filter the trigger mformation. The purpose of validity
determination 1s to remove false trigger information caused
by a system delay or a detection error, so as to improve system
calculation accuracy, where common false trigger informa-
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tion includes abnormal trigger time, an abnormal sensor trig-
gering type, or the like. After determining the validity of the
trigger information, an arrangement sequence and relative
positions of the terminals may be obtained by means of cal-
culation according to a combination of a terminal arrange-
ment shape parameter and demarcated gesture information.

Specifically, in some embodiments of the present mven-
tion, a specific implementation manner 1n which the primary
terminal determines whether an exception exists in the sensor
trigger information may include:

determining, by the primary terminal according to the
recorded arrangement shape and demarcated gesture,
whether any abnormal trigger time exists in the sensor trigger
information;

or determining, by the primary terminal, whether any
abnormal sensor triggering type exists in the sensor trigger
information.

Step 406: The primary terminal displays failure informa-
tion, and returns to step 403.

Step 407: The primary terminal calculates, according to the
recorded arrangement shape and demarcated gesture, and the
sensor trigger information, an arrangement sequence of all
terminals and relative positions between the terminals.

In this embodiment, a primary terminal determines
whether sensor trigger information detected by all terminals
1s received, determines whether an exception exists 1n the
sensor trigger mformation, determines validity of the sensor
trigger mnformation, and notifies a user 1 time to perform
multi-terminal positioning again when a gesture demarcation
fails, thereby improving the positioning efficiency, avoiding
inaccurate multi-terminal positioning caused by an abnormal
sensor or other reasons, improving the calculation accuracy,
and optimizing the implementation of multi-terminal posi-
tioning.

As shown 1n FIG. 5, Embodiment 3 of the multi-terminal
positioning method 1n the embodiments of the present inven-
tion may include the following steps. In this embodiment, a
specific implementation manner 1n which a primary terminal
calculates an arrangement sequence of all terminals and rela-
tive positions between the terminals according to a recorded

arrangement shape and demarcated gesture, and sensor trig-
ger information 1s mainly described.

Step 501: The primary terminal determines, from at least
one piece of sensor trigger information sent by each second-
ary terminal, sensor trigger information provided by a sensor
of a highest priority.

In this embodiment, the primary terminal filters the
received sensor trigger information and each terminal saves
one piece of most significant sensor trigger information. For
example, a sensor priority may be set, and infrared trigger
information 1n multiple pieces of sensor trigger information
of a terminal 1s determined as sensor trigger information
provided by a sensor of a highest priority. When the infrared
trigger information of the terminal 1s abnormal, light trigger
information may be used as the sensor trigger information
provided by a sensor of a highest prionty.

Step 302: The primary terminal arranges the terminals 1n a
sequence according to trigger time included in the sensor
trigger information provided by the sensor of the highest
priority 1n each terminal, and determines the arrangement
sequence of the terminals according to the recorded arrange-
ment shape and demarcated gesture.
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The primary terminal arranges the sensor trigger informa-
tion of the terminals according to a time sequence, and the
arrangement shape of the terminals and a direction of the
demarcated gesture are known; and therefore, the arrange-
ment sequence of the terminals may be obtained. The
arrangement sequence may be described by using an arrange-
ment matrix; however, a manner 1n which the arrangement
sequence of the terminals 1s described 1s not limited to use of
an arrangement matrix.

As shown 1n FIG. 6, three terminals are used as an example.
When the three terminals (T1, T2, and T3) are sequentially
arranged 1n a line, the arrangement sequence of the terminals
may be described by an arrangement matrix [11 T2 T3].
When the three terminals (T1, T2, and T3) are sequentially
arranged 1n an iverted L shape, the arrangement sequence of
the terminals may be described by an arrangement matrix

Tl T2
[0 TB]'

Step 503: The primary terminal calculates, according to the
trigger time 1ncluded 1n the sensor trigger information pro-
vided by the sensor of the highest priority in each terminal, a
trigger time difference between successively triggered termi-
nals as a relative position between the successively triggered
terminals.

A relative position between terminals may refer to a dis-
tance between the terminals. In this embodiment, because the
terminals are triggered by sensors, this distance mainly refers
to a distance between sensors. The distance may be measured
1n many manners, for example, a physical distance, or accord-
ing to a time difference between triggered sensors 1n a gesture
sliding process (herein it 1s assumed that a person’s gesture
sliding speed 1s basically constant 1n one scenario). In this

embodiment, a time difference At may be used to describe a
relative position between terminals.

The primary terminal calculates a trigger time difference
between sensor trigger information of successively triggered
sensors and obtains a relative position between the terminals.
The relative position may be described by using a position
matrix; however, a manner in which relative positions
between terminals are described 1s not limited to the position
matrix.

As shown 1n FIG. 7, three terminals are still used as an
example. When the three terminals (T1, T2, and T3) are
sequentially arranged 1n a line, a trigger time difference
between T1 and T2 1s Atl2 a trigger time difference between
12 and T3 1s At23 and relative positions between the terminals
may be described by a position matrix

Tl T2 T3
'Ly 0 Arfl2 0
T2 |AR1 0 A3 |
3| 0 AB32 0

When the three terminals are sequentially arranged in an
inverted L shape, a trigger time difference between 11 and T2
1s Atl2 a trigger time difference between 12 and T3 1s At23
and relative positions of the terminals may be described by a
position matrix
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12 T3

Arl2 Arl3 7
A2l 0 Ar23 .
A3l A32 0

Tl
rLr o
T2
T3

In some embodiments of the present invention, after step
503 of this embodiment of the present invention, the multi-
terminal positioning method may further include:

calculating, by the primary terminal according to the trig-
ger time difference and an empirical speed value, a relative
distance between the successively triggered terminals as the
relative position between the successively triggered termi-
nals.

That 1s, the relative position may be described by using the
trigger time difference, and the relative position may also be
described by calculating an appropriate distance between
terminals by using the empirical speed value or a calculated
sliding speed, and the trigger time difference.

In this embodiment, a primary terminal implements calcu-
lation of an arrangement sequence of all terminals and rela-
tive positions between the terminals according to a recorded
arrangement shape and demarcated gesture, and sensor trig-
ger information, so as to complete positioning of multiple
terminals 1n only one demarcation process, thereby improv-
ing eificiency of positioning multiple terminals.

As shown 1n FIG. 8, Embodiment 4 of the multi-terminal
positioning method in the embodiments of the present inven-
tion may include the following steps, and a secondary termi-

nal 1s used as an execution body in the description of this
embodiment:

Step 801: The secondary terminal establishes, after receiv-
ing a collaboration request activation signal triggered by a
user, a connection to a primary terminal in a wireless connec-
tion manner.

A collaboration function needs to be activated for all ter-
minals that need to participate in collaboration. For example,
the collaboration request activation signal may be sent by
starting a dedicated app. After receiving the collaboration
request activation signal triggered by the user, the secondary
terminal establishes a connection to the primary terminal 1n a
wireless connection manner, where the wireless connection
manner may be various manners, including but not limited to
Wi-fl, Miracast, 3G, Bluetooth, and so on.

In this embodiment, a terminal among all terminals that
meets a preset condition may be determined as the primary
terminal, and other terminals are determined as secondary
terminals. That 1s, the primary terminal 1s a terminal among,
all terminals that meets a preset condition. As a primary
device 1n 1nteraction, the primary terminal can receive user
operation information and information sent by the secondary
terminals, and implement multi-terminals positioning. The
secondary terminals can send information such as a device
configuration parameter or detected sensor trigger informa-
tion to the primary terminal so that the primary terminal can
implement multi-terminals positioning.

Step 802: The secondary terminal sends a device configu-
ration parameter to the primary terminal, so that the primary
terminal calculates and displays, according to recerved device
configuration parameters of secondary terminals and the
number of secondary terminals, at least one arrangement
shape of all terminals and at least one demarcated gesture that
matches each arrangement shape.

The secondary terminals may send device configuration
parameters, for example, a terminal screen size parameter and
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a screen resolution, to the primary terminal, so that the pri-
mary terminal can calculate, according to the device configu-
ration parameters of the secondary terminals and the number
ol secondary terminals, a possible arrangement shape of all
terminals and multiple demarcated gestures that match each
arrangement shape.

Step 803: When 1t 1s detected that a sensor 1s triggered, the
secondary terminal sends detected sensor trigger information
to the primary terminal, so that the primary terminal calcu-
lates, according to the recorded arrangement shape and
demarcated gesture, and the sensor trigger information, an
arrangement sequence of all terminals and relative positions
between the terminals.

Various sensors are disposed in a terminal. A sensor 1s
triggered when the user slides on the terminal by using a
demarcated gesture. The sensor may include but 1s not limited
to an infrared sensor, a light sensor, a terminal capacitive
screen, an ultrasonic detector, or an 1mage sensor. Therefore,
the demarcated gesture used by the user may be an air gesture.

Currently, the sensors integrated in the terminals are basi-
cally switching sensors, and some sensors are further capable
of detecting several discrete states. Therefore, trigger man-
ners may be classified mto slide triggering and press trigger-
ng.

The secondary terminal can detect a change of sensor sig-
nals and send detected sensor trigger information to the pri-
mary terminal. It should be noted that various sensors may be
triggered 1n a gesture demarcation process, and various sen-
sor trigger information 1s sent to the primary terminal alto-
gether. In some embodiments of the present invention, the
sensor trigger information may include but 1s not limited to
trigger time, a trigger manner, and a sensor triggering type.
Information about the sensor triggering type may include but
1s not limited to one or a combination of infrared triggering,
light triggering and image triggering. If the trigger manner 1s
press triggering, information about trigger time may be
boundary time when the triggering starts or ends.

In this embodiment, when a user triggers sensors of a
terminal by using a demarcated gesture, a secondary terminal
sends detected sensor trigger information to a primary termi-
nal, so that the primary terminal may directly calculate an
arrangement sequence of all terminals and relative positions
of the terminals according to the sensor trigger information, a
terminal arrangement shape selected by the user, and a cor-
responding demarcated gesture, so as to complete positioning
multiple terminals 1n only one demarcation process, thereby
improving the positioning eificiency. In addition, according
to this embodiment of the present invention, the sensor trigger
information 1s obtained by using a gesture to trigger the
sensors, which, with a strong anti-interference capability, 1s
not easily subjected to interference from environmental
noise.

Corresponding to the embodiments of the foregoing multi-
terminal positioning method, as shown 1n FIG. 9, the present
invention further provides an embodiment of a multi-terminal
positioning system where the system includes a primary ter-
minal 901 and several secondary terminals 902.

In some embodiments of the present invention, a terminal
among all terminals that meets a preset condition may be
determined as a primary terminal, and other terminals are
determined as secondary terminals. That 1s, the primary ter-
minal 1s a terminal among all terminals that meets the preset
condition. As shown1n FIG. 10, Embodiment 1 ofthe primary
terminal 1n the embodiments of the present mvention may
include:

a first receiving unit 1001, configured to receive a collabo-
ration request activation signal triggered by a user;
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a connecting unit 1002, configured to establish connec-
tions to secondary terminals 1n a wireless connection manner
when the first recerving unit recerves the collaboration
request activation signal;

a second recerving unit 1003, configured to receive device
configuration parameters of the secondary terminals that have
established connections to the primary terminal by using the
connecting unit;

a first calculating unit 1004, configured to calculate and
display, according to the device configuration parameters
received by the second recerving unit and the number of
secondary terminals, at least one arrangement shape of all
terminals and at least one demarcated gesture that matches
cach arrangement shape;

a recording unit 1005, configured to, after the first calcu-
lating unit calculates and displays the at least one arrange-
ment shape of all terminals and the at least one demarcated
gesture that matches each arrangement shape, record one
arrangement shape selected by the user and one demarcated
gesture that matches the arrangement shape; and

a third receiving unit 1006, configured to receive sensor
trigger information sent by at least one secondary terminal
that has established a connection to the primary terminal by
using the connecting unait.

In some embodiments of the present invention, the sensor
trigger information may include: trigger time, a trigger man-
ner, and a sensor triggering type.

Information about the sensor triggering type includes one
or a combination of 1nfrared triggering, light triggering and
image triggering.

A second calculating unit 1007 1s configured to calculate,
according to the arrangement shape and the demarcated ges-
ture that are recorded by the recording unit and the sensor
trigger information received by the third receiving unit, an
arrangement sequence of all terminals and relative positions
between the terminals.

In some embodiments of the present invention, the primary
terminal according to this embodiment of the present inven-
tion may further include:

a failure prompting unit, configured to display failure
information.

In some embodiments of the present invention, the primary
terminal according to this embodiment of the present inven-
tion may further imclude:

a first validity determining unit, configured to determine
whether the third receiving unit has received sensor trigger
information detected by all the secondary terminals, where 1f
a result of the determiming of the first validity determining
unit 1s yes, the second calculating unit calculates, according,
to the arrangement shape and the demarcated gesture that are
recorded by the recording unit and the sensor trigger infor-
mation received by the third receiving unit, the arrangement
sequence of all terminals and the relative positions between
the terminals; and 11 the result of the determining of the first
validity determining unit 1s no, the failure prompting unit
displays the failure information, and the third receiving unit
receives again the sensor trigger information sent by at least
one secondary terminal that has established a connection to
the primary terminal by using the connecting unit.

In some embodiments of the present invention, the primary
terminal according to this embodiment of the present mnven-
tion may further include:

a second validity determiming unit, configured to determine
whether an exception exists in the sensor trigger information
received by the third receiving unit, where 11 a result of the
determining of the second validity determinming unit is yes, the
tailure prompting unit displays the failure information, and
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the third recerving unit receives again the sensor trigger infor-
mation sent by at least one secondary terminal that has estab-
lished a connection to the primary terminal by using the
connecting unit; and 1f the result of the determining of the
second validity determining unit 1s no, the second calculating,
unit calculates, according to the arrangement shape and the
demarcated gesture that are recorded by the recording unit
and the sensor trigger information received by the third
receiving unit, the arrangement sequence of all terminals and
the relative positions between the terminals.

As shown 1n FIG. 11, Embodiment 2 of the primary termi-
nal in the embodiments of the present invention may include:

a first receiving unit 1101, configured to receive a collabo-
ration request activation signal triggered by a user;

a connecting unit 1102, configured to establish connec-
tions to secondary terminals 1n a wireless connection manner
when the first recerving unit recerves the collaboration
request activation signal;

a second receiving unit 1003, configured to receive device
configuration parameters ol the secondary terminals that have
established connections to the primary terminal by using the
connecting unit; a first calculating unit 1104, configured to
calculate and display, according to the device configuration
parameters received by the second receiving unit and the
number of secondary terminals, at least one arrangement
shape of all terminals and at least one demarcated gesture that
matches each arrangement shape;

a recording unit 1103, configured to, after the first calcu-
lating unit calculates and displays the at least one arrange-
ment shape of all terminals and the at least one demarcated
gesture that matches each arrangement shape, record one
arrangement shape selected by the user and one demarcated
gesture that matches the arrangement shape;

a third recerving unit 1106, configured to receive sensor
trigger information sent by at least one secondary terminal
that has established a connection to the primary terminal by
using the connecting unit;

a first validity determining unit 1107, configured to deter-
mine whether the third receiving unit has received sensor
trigger information detected by all the secondary terminals,
where 1f a result of the determining of the first validity deter-
mining unit 1s yes, the second calculating unit calculates,
according to the arrangement shape and the demarcation ges-
ture that are recorded by the recording unit and the sensor
trigger information received by the third recerving unit, an
arrangement sequence of all terminals and relative positions
between the terminals; and 11 the result of the determining of
the first validity determining unit is no, a failure prompting
unit displays the failure information, and the third recerving
unit recerves again sensor trigger information sent by at least
one secondary terminal that has established a connection to
the primary terminal by using the connecting unit; and

a second validity determiming unit 1108, configured to
determine whether an exception exists in the sensor trigger
information received by the third recerving unit, where 11 a
result of the determining of the second validity determining
unit 1s yes, the faillure prompting unit displays the failure
information, and the third recerving unit receives again sensor
trigger information sent by at least one secondary terminal
that has established a connection to the primary terminal by
using the connecting unit; and 1f the result of the determiming
of the second validity determining unit 1s no, the second
calculating unit calculates, according to the arrangement
shape and the demarcated gesture that are recorded by the
recording unit and the sensor trigger information received by
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the third recerving unit, the arrangement sequence of all ter-
minals and the relative positions between the terminals,
where,

in some embodiments of the present invention, the second
validity determining unit according to this embodiment of the
present invention may be specifically configured to:

determine, according to the arrangement shape and the
demarcated gesture that are recorded by the recording unit,
whether any abnormal trigger time exists in the sensor trigger
information received by the third recerving unit; or

determine whether any abnormal sensor triggering type
exists 1n the sensor trigger information recerved by the third
receiving unit;

the failure prompting unit 1109, configured to display fail-
ure information; and

a second calculating unit 1110, configured to calculate,
according to the arrangement shape and the demarcated ges-
ture that are recorded by the recording unit and the sensor
trigger information received by the third receiving unit, the
arrangement sequence of all terminals and the relative posi-
tions between the terminals.

In this embodiment of the present immvention, a primary
terminal informs a user of a possible arrangement shape of all
terminals and a matching demarcated gesture. When the user
triggers sensors ol the terminals by using the demarcated
gesture, the primary terminal may receive sensor trigger
information detected by the terminals, directly calculate an
arrangement sequence of all terminals and relative positions
of the terminals according to the sensor trigger information, a
terminal arrangement shape selected by the user, and a cor-
responding demarcated gesture, so as to complete positioning,
of multiple terminals 1n only one demarcation process,
thereby improving the positiomng eificiency. In addition,
according to this embodiment of the present invention, the
sensor trigger mformation 1s obtained by using a gesture to
trigger the sensors, which, with a strong anti-interference
capability, 1s not easily subjected to interference from envi-
ronmental noise.

As shown 1n FIG. 12, in Embodiment 3 of the primary
terminal 1n the embodiments of the present invention, the
second calculating unit may include:

an information determining subunit 1201, configured to
determine, from at least one piece of sensor trigger informa-
tion that 1s sent by each secondary terminal and received by
the third recerving unit, sensor trigger information provided
by a sensor of a highest priority;

a sequence determining subumt 1202, configured to
arrange the terminals 1n a sequence according to trigger time
included 1n the sensor trigger information that 1s provided by
the sensor of the highest priority in each terminal and deter-
mined by the information determining subunit, and determine
the arrangement sequence of the terminals according to the
arrangement shape and the demarcated gesture that are
recorded by the recording unit; and

a first position determining subunit 1203, configured to
calculate, according to the trigger time 1ncluded 1n the sensor
trigger information that 1s provided by the sensor of the high-
est priority in each terminal and determined by the informa-
tion determining subunit, a trigger time difference between
successively triggered terminals as a relative position
between the successively triggered terminals.

In some embodiments of the present invention, the second
calculating unit may further include:

a second position determining subunit, configured to cal-
culate, according to an empirical speed value and the trigger
time difference that 1s obtained by the first position determin-
ing subunit by means of calculation, a relative distance
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between the successively triggered terminals as the relative
position between the successively triggered terminals.

In this embodiment, a primary terminal implements calcu-
lation of an arrangement sequence of all terminals and rela-
tive positions between the terminals according to a recorded
arrangement shape and demarcated gesture, and sensor trig-
ger information, and completes positioning multiple termi-
nals i only one demarcation process, thereby improving
elficiency of positioning multiple terminals.

The foregoing describes a primary terminal 1n the embodi-
ments of the present invention from a perspective of a modu-
lar functional entity, and the following describes the primary
terminal 1n the embodiments of the present invention from a
hardware processing perspective. As shown in FIG. 13,
Embodiment 4 of the primary terminal 1n the embodiments of
the present invention may include:

an mput apparatus 1301, an output apparatus 1302, a pro-
cessor 1303, and a memory 1304 (there may be one or more
processors 1301 1n the primary terminal 1300, and one pro-
cessor 1301 1s used as an example 1 FIG. 13). In some
embodiments of the present mnvention, the mput apparatus
1301, the output apparatus 1302, the processor 1303, and the
memory 1304 may be connected by using a bus or 1n other
manners. A connection by using a bus 1s used as an example
in FIG. 13.

By invoking an operation instruction saved in the memory
1304, the processor 1303 1s configured to perform the follow-
Ing steps:

establishing, after receiving a collaboration request activa-
tion signal triggered by a user, connections to secondary
terminals 1n a wireless connection manner:

calculating and displaying, according to recerved device
confliguration parameters of the secondary terminals and the
number of secondary terminals, at least one arrangement
shape of all terminals and at least one demarcated gesture that
matches each arrangement shape, and record one arrange-
ment shape selected by the user and one demarcated gesture
that matches the arrangement shape;

receving sensor trigger iformation sent by at least one
secondary terminal; and

calculating, according to the recorded arrangement shape
and demarcated gesture, and the sensor trigger information,
an arrangement sequence of all terminals and relative posi-
tions between the terminals.

In some embodiments of the present invention, the proces-
sor 1303 1s further configured to perform the following steps:

determining, from at least one piece of sensor trigger infor-
mation sent by each secondary terminal, sensor trigger infor-
mation provided by a sensor of a highest priority;

arranging the terminals 1n a sequence according to trigger
time included 1n the sensor trigger information provided by
the sensor of the highest priority in each terminal, and deter-
mine the arrangement sequence of the terminals according to
the recorded arrangement shape and demarcated gesture; and

calculating, according to the trigger time included i the
sensor trigger information provided by the sensor of the high-
est priority 1n each terminal, a trigger time difference between
successively triggered terminals as a relative position
between the successively triggered terminals.

In some embodiments of the present invention, the proces-
sor 1303 1s further configured to perform the following step:

calculating, according to the trigger time difference and an
empirical speed value, a relative distance between the succes-
stvely triggered terminals as the relative position between the
successively triggered terminals.

In some embodiments of the present invention, the proces-

sor 1303 1s further configured to perform the following steps:
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determining whether sensor trigger information sent by all
the secondary terminals 1s receirved; 1f yes, calculating,
according to the recorded arrangement shape and demarcated
gesture, and the sensor trigger information, the arrangement
sequence of all terminals and the relative positions between
the terminals; and 11 no, displaying failure information and
recelving again sensor trigger information sent by at least one
secondary terminal.

In some embodiments of the present invention, the proces-
sor 1303 1s further configured to perform the following steps:

determining whether an exception exists in the sensor trig-
ger information; 1f yes, displaying failure information and
receive again sensor trigger information sent by at least one
secondary terminal; and 1f no, calculating, according to the
recorded arrangement shape and demarcated gesture, and the
sensor trigger information, the arrangement sequence of all
terminals and the relative positions between the terminals.

In some embodiments of the present invention, the proces-
sor 1303 1s further configured to perform the following step:

determining, according to the recorded arrangement shape
and demarcated gesture, whether any abnormal trigger time
exists 1n the sensor trigger information; or

determining whether any abnormal sensor triggering type
ex1sts 1n the sensor trigger information.

In this embodiment, when a user 1s prompted ol a possible
arrangement shape of all terminals and a matching demar-
cated gesture, and when the user triggers sensors of the ter-
minals by using the demarcated gesture, a processor 1303
may receive sensor trigger information detected by the termi-
nals, and directly calculate an arrangement sequence of all
terminals and relative positions of the terminals according to
the sensor trigger information, a terminal arrangement shape
selected by the user, and a corresponding demarcated gesture,
so as to complete positioming of multiple terminals 1n only
one demarcation process, thereby improving the positioning
eificiency. In addition, according to this embodiment of the
present invention, the sensor trigger information 1s obtained
by using a gesture to trigger the sensors, which, with a strong,
anti-interference capability, 1s not easily subjected to inter-
terence from environmental noise.

In some embodiments of the present invention, a terminal
among all terminals that meets a preset condition may be
determined as the primary terminal, and other terminals are
determined as the secondary terminals. That 1s, the primary
terminal 1s a terminal among all terminals that meets the
preset condition. As shown in FIG. 14, an embodiment of the
a secondary terminal in the embodiments of the present
invention may include:

a recerving unit 1401, configured to recerve a collaboration
request activation signal triggered by a user;

a connecting unit 1402, configured to establish a connec-
tion to a primary terminal 1n a wireless connection manner
when the recetving unit recerves the collaboration request
activation signal;

a first sending unit 1403, configured to send a device con-
figuration parameter to the primary terminal, so that the pri-
mary terminal calculates and displays, according to recerved
device configuration parameters of secondary terminals and
the number of secondary terminals, at least one arrangement
shape of all terminals and at least one demarcated gesture that
matches each arrangement shape; and

a second sending unit 1404, configured to, when 1t 1s
detected that a sensor 1s triggered, send detected sensor trig-
ger information to the primary terminal, so that the primary
terminal calculates, according to the recorded arrangement
shape and demarcated gesture, and the sensor trigger infor-
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mation, an arrangement sequence of all terminals and relative
positions between the terminals.

In some embodiments of the present invention, the sensor
trigger information may include: trigger time, a trigger man-
ner, and a sensor triggering type.

Information about the sensor triggering type includes one
or a combination of infrared triggering, light triggering and
image triggering.

In this embodiment, when a user triggers sensors of a
terminal by using a demarcated gesture, a secondary terminal
sends detected sensor trigger information to a primary termi-
nal, so that the primary terminal may directly calculate an
arrangement sequence of all terminals and relative positions
ol the terminals according to the sensor trigger information, a
terminal arrangement shape selected by the user, and a cor-
responding demarcated gesture, so as to complete positioning
of multiple terminals 1n only one demarcation process,
thereby 1mproving the positioning eificiency. In addition,
according to this embodiment of the present invention, the
sensor trigger information 1s obtained by using a gesture to
trigger the sensors, which, with a strong anti-interference
capability, 1s not easily subjected to interference from envi-
ronmental noise.

The foregoing describes a secondary terminal 1n embodi-
ments of the present invention from a perspective of a modu-
lar functional entity, and the following describes the second-
ary terminal 1n the embodiments of the present invention from
a hardware processing perspective. As shown i FIG. 15,
Embodiment 2 of the secondary terminal in the embodiments
of the present invention may include:

an iput apparatus 1501, an output apparatus 1502, a pro-
cessor 1503, and a memory 1504 (there may be one or more
processors 1501 in the secondary terminal 1500, and one
processor 1501 1s used as an example in FIG. 15). In some
embodiments of the present mnvention, the mput apparatus
1501, the output apparatus 1502, the processor 1503, and the
memory 1504 may be connected by using a bus or 1n other
manners. A connection by using a bus 1s used as an example
in FIG. 15.

By invoking an operation instruction saved in the memory
1504, the processor 1503 1s configured to perform the follow-
Ing steps:

establishing, after receiving a collaboration request activa-
tion signal triggered by a user, a connection to a primary
terminal 1n a wireless connection manner;

sending a device configuration parameter to the primary
terminal, so that the primary terminal calculates and displays,
according to received device configuration parameters of sec-
ondary terminals and the number of secondary terminals, at
least one arrangement shape of all terminals and at least one
demarcated gesture that matches each arrangement shape;
and

when 1t 1s detected that a sensor 1s triggered, sending
detected sensor trigger information to the primary terminal,
so that the primary terminal calculates, according to the
recorded arrangement shape and demarcated gesture, and the
sensor trigger information, an arrangement sequence of all
terminals and relative positions between the terminals.

In this embodiment, when a user triggers sensors of a
terminal by using a demarcated gesture, a processor 1503
sends detected sensor trigger information to a primary termi-
nal, so that the primary terminal may directly calculate an
arrangement sequence of all terminals and relative positions
of the terminals according to the sensor trigger information, a
terminal arrangement shape selected by the user, and a cor-
responding demarcated gesture, so as to complete positioning
of multiple terminals 1n only one demarcation process,
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thereby 1mproving the positioming etficiency. In addition,
according to this embodiment of the present invention, the
sensor trigger mnformation 1s obtained by using a gesture to
trigger the sensors, which, with a strong anti-interference
capability, 1s not easily subjected to interference from envi-
ronmental noise.

It may be clearly understood by a person skilled 1n the art
that, for the purpose of convenient and brief description, for a
detailed working process of the foregoing system, apparatus,
and unit, reference may be made to a corresponding process
in the foregoing method embodiments, and details are not
described herein again.

In the several embodiments provided 1n the present appli-
cation, 1t should be understood that the disclosed system.,
apparatus, and method may be implemented 1n other man-
ners. For example, the described apparatus embodiment 1s
merely exemplary. For example, the unit division 1s merely
logical function division and may be other division in actual
implementation. For example, a plurality of units or compo-
nents may be combined or integrated into another system, or
some features may be 1gnored or not performed. In addition,
the displayed or discussed mutual couplings or direct cou-
plings or communication connections may be implemented
through some interfaces. The indirect couplings or commu-
nication connections between the apparatuses or units may be
implemented 1n electronic, mechanical, or other forms.

The units described as separate parts may or may not be
physically separate, and parts displayed as units may or may
not be physical units, may be located in one position, or may
be distributed on a plurality of network units. A part or all of
the units may be selected according to actual needs to achieve
the objectives of the solutions of the embodiments.

In addition, functional units 1n the embodiments of the
present invention may be integrated 1into one processing unit,
or each of the units may exist alone physically, or two or more
units are integrated into one umt. The integrated unit may be
implemented in a form of hardware, or may be implemented
in a form of a software functional unit.

When the integrated unit 1s implemented in the form of a
soltware functional unit and sold or used as an independent
product, the mtegrated unit may be stored in a computer-
readable storage medium. Based on such an understanding,
the technical solutions of the present invention essentially, or
the part contributing to the prior art, or all or a part of the
technical solutions may be implemented in the form of a
soltware product. The software product is stored 1n a storage
medium and includes several instructions for istructing a
computer device (which may be a personal computer, a
server, or a network device) to perform all or a part of the steps
of the methods described in the embodiments of the present
invention. The foregoing storage medium includes: any
medium that can store program code, such as a USB flash
drive, a removable hard disk, a read-only memory (ROM,
Read-Only Memory), a random access memory (RAM, Ran-
dom Access Memory), a magnetic disk, or an optical disc.

It should be further noted that 1n this specification, rela-
tional terms such as first and second are only used to distin-
guish one entity or operation from another, and do not nec-
essarilly require or imply that any actual relationship or
sequence exists between these entities or operations. More-
over, the terms “include”, “comprise”, or their any other
variant 1s intended to cover a non-exclusive inclusion, so that
a process, a method, an article, or a device that includes a list
of elements not only includes those elements but also includes
other elements that are not expressly listed, or further
includes elements inherent to such a process, method, article,
or device. An element preceded by “includes a . . . ”” does not,
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without more constraints, preclude the presence of additional
identical elements 1n the process, method, article, or device
that includes the element.

The foregoing embodiments are merely intended to
describe the technical solutions of the present invention, but
not to limit the present mnvention. Although the present inven-
tion 1s described 1n detail with reference to the foregoing
embodiments, persons of ordinary skill in the art should
understand that they may still make modifications to the
technical solutions described 1n the foregoing embodiments
or make equivalent replacements to some technical features
thereof, without departing from the spirit and scope of the
technical solutions of the embodiments of the present inven-
tion.

What 1s claimed 1s:

1. A multi-terminal positioning method, wherein the
method comprises:

establishing, by a primary terminal after receiving a col-

laboration request activation signal triggered by a user,
connections to secondary terminals 1n a wireless con-
nection manner:

calculating and displaying, by the primary terminal

according to recerved device configuration parameters
of the secondary terminals and the number of secondary
terminals, at least one arrangement shape and at least
one demarcated gesture;

recording one arrangement shape selected by the user;

recording one demarcated gesture that matches the

recorded arrangement shape;
receving, by the primary terminal, sensor trigger informa-
tion sent by at least one secondary terminal; and

calculating, by the primary terminal according to the
recorded arrangement shape, the recorded demarcated
gesture, and the sensor trigger information, an arrange-
ment sequence of the group of secondary terminals and
relative positions between the secondary terminals 1n the
group of secondary terminals.

2. The method according to claim 1, wherein the primary
terminal 1s a terminal that meets a preset condition.

3. The method according to claim 1, wherein the sensor
trigger information comprises

a trigger time, a trigger manner, and a sensor triggering,

type.

wherein the sensor triggering type comprises one or more

of infrared triggering, light triggering, and 1image trig-
gering.
4. The method according to claim 1, wherein calculating,
by the primary terminal according to the recorded arrange-
ment shape, the recorded demarcated gesture, and the sensor
trigger information, an arrangement sequence of the group of
secondary terminals and relative positions between the sec-
ondary terminals 1n the group of secondary terminals com-
Prises:
determiming, by the primary terminal from at least one
piece of sensor trigger information sent by each second-
ary terminal in the group of secondary terminals, sensor
trigger information provided by a sensor of highest pri-
ority 1n each secondary terminal;
arranging, by the primary terminal, the terminals in a
sequence according to a trigger time 1ndicated by the
sensor trigger information provided by the sensor of
highest priority in each secondary terminal;

determining the arrangement sequence of the group of
secondary terminals according to the recorded arrange-
ment shape and demarcated gesture; and

calculating, by the primary terminal according to the trig-

ger time indicated by the sensor trigger information
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provided by the sensor of highest priority in each sec-
ondary terminal, a trigger time difference between suc-
cessively triggered terminals as a relative position
between the successively triggered terminals.

5. The method according to claim 4, wherein the method
turther comprises:

calculating, by the primary terminal according to the trig-
ger time difference between the successively triggered
terminals and an empirical speed value, a relative dis-
tance between the successively triggered terminals as
the relative position between the successively triggered
terminals.

6. The method according to claim 1, wherein, after receiv-
ing, by the primary terminal, sensor trigger information sent
by at least one secondary terminal, the method further com-
Prises:

determining, by the primary terminal, whether sensor trig-
ger information 1s received from each secondary termi-
nal 1in the group of secondary terminals;

i sensor trigger information 1s recerved from each second-
ary terminal in the group of secondary terminals, calcu-
lating, according to the recorded arrangement shape, the
recorded demarcated gesture, and the sensor trigger
information sent by each secondary terminal in the
group of secondary terminals, the arrangement sequence
of all terminals and the relative positions between the
terminals; and

iI sensor trigger information 1s not recetved from each
secondary terminal 1n the group of secondary terminals,
displaying failure information and receiving additional
sensor trigger information sent by at least one secondary
terminal.

7. The method according to claim 6, wherein 11 sensor
trigger information sent by each secondary terminal 1n the
group ol secondary terminals 1s received, after the primary
terminal determines that the sensor trigger information sent
by each secondary terminal 1n the group of secondary termi-
nals 1s received and before the calculating, according to the
recorded arrangement shape, the recorded demarcated ges-
ture, and the sensor trigger information, the arrangement
sequence of the group of secondary terminals and the relative

position between the secondary terminals in the group of

secondary terminals, the method further comprises:

determining, by the primary terminal, whether an excep-
tion exists in the sensor trigger information sent by each
secondary terminal 1n the group of secondary terminals;

if an exception exists 1in the sensor trigger information sent
by each secondary terminal 1n the group of secondary
terminals, displaying failure information and recerving
additional sensor trigger information sent by at least one
secondary terminal; and

1f no exception exists in the sensor trigger information sent

by each secondary terminal 1n the group of secondary
terminals, calculating, according to the recorded
arrangement shape, the recorded demarcated gesture,
and the sensor trigger information sent by each second-
ary terminal in the group of secondary terminals, the
arrangement sequence of all terminals and the relative
positions between the terminals.

8. The method according to claim 7, wherein determmmg,,
by the primary terminal, whether an exception exists in the
sensor trigger information comprises at least one of:

determining, by the primary terminal according to the

recorded arrangement shape and the recorded demar-
cated gesture, whether any abnormal trigger time exists
in the sensor trigger information sent by each secondary
terminal in the group of secondary terminals; or
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determiming, by the primary terminal, whether any abnor-
mal sensor triggering type exists 1n the sensor trigger
information sent by each secondary terminal in the
group ol secondary terminals.

9. A multi-terminal positioning method, wherein the

method comprises:

establishing, by a secondary terminal after receiving a col-
laboration request activation signal triggered by a user, a
connection to a primary terminal 1n a wireless connec-
tion mannetr;

sending, by the secondary terminal, a device configuration
parameter to the primary terminal, the device configu-
ration parameter configured to allow the primary termi-
nal to calculate and display, according to at least the
device configuration parameter and a number of second-
ary terminals 1n a group of secondary terminals, at least
one arrangement shape of the group of secondary termi-
nals and at least one demarcated gesture that matches the
at least one arrangement shape; and

sending, by the secondary terminal when 1t 1s detected that
a sensor 1s triggered, detected sensor trigger information
to the primary terminal, the detected sensor trigger infor-
mation configured to allow the primary terminal to cal-
culate, according to the recorded arrangement shape, the
recorded demarcated gesture, and the detected sensor
trigger information, an arrangement sequence of the
group of secondary terminals and relative positions
between the secondary terminals 1n the group of second-
ary terminals.

10. The method according to claim 9, wherein the primary

terminal 1s a terminal that meets a preset condition.

11. The method according to claim 9, wherein the sensor

trigger information comprises

one or more of a trigger time, a trigger manner, and a sensor
triggering type;

wherein about the sensor triggering type comprises one or
more of inirared triggering, light triggering, and 1image
triggering.

12. A primary terminal, wherein the primary terminal com-

Prises:

a first receiving unit, configured to recerve a collaboration
request activation signal triggered by a user;

a connecting unit, configured to establish a connection with
at least one secondary terminal 1n a wireless connection
manner when the first recerving unit receives the col-
laboration request activation signal;

a second recerving unit, configured to recerve device con-
figuration parameters from each secondary terminal 1n a
group of secondary terminals;

a first calculating unit, configured to calculate and display,
according to the device configuration parameters and a
number of secondary terminals 1n the group of second-
ary terminals, at least one arrangement shape of the
group of secondary terminals and at least one demar-
cated gesture that matches the at least one arrangement
shape;

a recording unit, configured to, after the first calculating
unit calculates and displays the at least one arrangement
shape and the at least one demarcated gesture, record
one arrangement shape selected by the user and record
one demarcated gesture that matches the recorded
arrangement shape;

a third recerving unit, configured to receive sensor trigger
information sent by at least one secondary terminal 1n
the group of secondary terminals; and

a second calculating unmit, configured to calculate, accord-
ing to the recorded arrangement shape, the recorded
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demarcated gesture, and the sensor trigger information
received by the third receiving unit, an arrangement
sequence of the group of secondary terminals and rela-
tive positions between the secondary terminals 1n the
group of secondary terminals.

13. The primary terminal according to claim 12, wherein
the primary terminal 1s a terminal that meets a preset condi-
tion.

14. The primary terminal according to claim 12, wherein
the sensor trigger information comprises

a trigger time, a trigger manner, and a sensor triggering,

type;,

wherein the sensor triggering type comprises one or more

of infrared triggering, light triggering, and image trig-
gering.

15. The primary terminal according to claim 12, wherein
the second calculating unit comprises:
an information determining subunit, configured to deter-

mine, from at least one piece of sensor trigger informa-
tion sent by each secondary terminal in the group of
secondary terminals and received by the third receiving
unit, sensor trigger information provided by a sensor of
highest priority;

a sequence determining subunit, configured to arrange the

terminals 1n a sequence according to a trigger time 1ndi-
cated by the sensor trigger information that 1s provided
by the sensor of highest priority 1n each terminal, and
determine the arrangement sequence of the group of
secondary terminals according to the arrangement shape
and the demarcated gesture that are recorded by the
recording unit; and

a first position determining subunit, configured to calcu-

late, according to the trigger time indicated by the sensor
trigger information that 1s provided by the sensor of the
highest priority 1n each terminal, a trigger time differ-
ence between successively triggered terminals as a rela-
tive position between the successively triggered termi-
nals.

16. The primary terminal according to claim 135, wherein
the second calculating unit further comprises:
a second position determining subunit, configured to cal-

culate, according to an empirical speed value and the
trigger time difference between successively triggered
terminals that 1s obtained by the first position determin-
ing subunit by means of calculation, a relative distance
between the successively triggered terminals as the rela-
tive position between the successively triggered termi-
nals.

17. The primary terminal according to claim 14, wherein
the primary terminal further comprises:
a failure prompting unit, configured to display failure

information: and

a first validity determining unit, configured to determine

whether the third recerving unit has received sensor trig-
ger information sent by each secondary terminal 1n the
group ol secondary terminals,

wherein 1 the first validity determining unit determines

that the third receiving unit has received sensor trigger
information sent by each secondary terminal in the
group of secondary terminals, the second calculating
umt calculates, according to the arrangement shape and
the demarcated gesture that are recorded by the record-
ing unit and the sensor trigger information recerved by
the third recerving unit, the arrangement sequence of the
group ol secondary terminals and the relative positions
between the secondary terminals of the group of second-
ary terminals, and

26

wherein 1f the first validity determining unit determines

that the third receiving unit has not received sensor trig-
ger information sent by each secondary terminal in the
group of secondary terminals, the failure prompting unit
displays the failure information, and the third receiving
unit receives additional sensor trigger information sent
by at least one secondary terminal in the group of sec-
ondary terminals.

18. The primary terminal according to claim 14, wherein

10 the primary terminal further comprises:
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a failure prompting unit, configured to display failure

information; and

a second validity determining unit, configured to determine

whether an exception exists 1n the sensor trigger infor-
mation received by the third recerving unit,

wherein 11 the second validity determiming unit determines

that an exception does exist 1n the sensor trigger infor-
mation recerved by the third receiving unit, the failure
prompting unit displays the failure information, and the
third recerving unit receives additional sensor trigger
information sent by at least one secondary terminal 1n
the group of secondary terminals, and

wherein 11 the second validity determining unit determines

that an exception does exist 1n the sensor trigger mnfor-
mation recerved by the third recerving unit, the second
calculating unit calculates, according to the arrangement
shape and the demarcated gesture that are recorded by
the recording unit and the sensor trigger information
received by the third receiving unit, the arrangement
sequence ol the group of secondary terminals and the
relative positions between each secondary terminal in
the group of secondary terminals.

19. The terminal according to claim 18, wherein the second

validity determining unit 1s specifically configured to perform
one or more of:

determining, according to the arrangement shape and the

demarcated gesture that are recorded by the recording
unit, whether any abnormal trigger time exists in the
sensor trigger information recerved by the third recerv-
ing unit; or

determiming whether any abnormal sensor triggering type

ex1sts 1n the sensor trigger information received by the
third receiving unit.

20. A secondary terminal, wherein the secondary terminal
COmMprises:
a recerving unit, configured to receive a collaboration

request activation signal triggered by a user;

a connecting unit, configured to establish, when the receiv-

ing unit receives the collaboration request activation
signal, a connection to a primary terminal 1n a wireless
connection manner;

a first sending unit, configured to send a device configura-

tion parameter to the primary terminal, the device con-
figuration parameter configured to allow the primary
terminal to calculate and display, according to at least
the device configuration parameter and a number of
secondary terminals 1n a group of secondary terminals,
at least one arrangement shape of the group of secondary
terminals and at least one demarcated gesture that
matches the at least one arrangement shape; and

a second sending unit, configured to, when 1t 1s detected

that a sensor 1s triggered, send detected sensor trigger
information to the primary terminal, the detected sensor
trigger information configured to allow the primary ter-
minal to calculate, according to the recorded arrange-
ment shape, the recorded demarcated gesture, and the
detected sensor trigger information, an arrangement
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sequence of the group of secondary terminals and rela-

tive positions between the terminals in the group of

secondary terminals.

21. The secondary terminal according to claim 20, wherein
the primary terminal 1s a terminal that meets a preset condi-
tion.

22. The secondary terminal according to claim 20, wherein
the sensor trigger information comprises

a trigger time, a trigger manner, and a sensor triggering

type,

wherein the sensor triggering type comprises one or more

of infrared triggering, light triggering, and 1image trig-

gering.

23. A multi-terminal positioning system, wherein the sys-
tem comprises:

a primary terminal and a group of secondary terminals,

wherein the primary terminal comprises:

a first recerving unit, configured to receive a collabora-
tion request activation signal triggered by a user;

a connecting unit, configured to establish a connection
with at least one secondary terminal in a wireless
connection manner when the first receving unit
recerves the collaboration request activation signal;

a second receiving unit, configured to recerve device
configuration parameters from each secondary termi-
nal 1n a group of secondary terminals;

a first calculating unit, configured to calculate and dis-
play, according to the device configuration param-
cters and a number of secondary terminals 1n the
group of secondary terminals, at least one arrange-
ment shape of the group of secondary terminals and at
least one demarcated gesture that matches the at least
one arrangement shape;

a recording unit, configured to, after the first calculating
unit calculates and displays the at least one arrange-
ment shape and the at least one demarcated gesture,
record one arrangement shape selected by the user
and record one demarcated gesture that matches the
recorded arrangement shape;
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a third recerving unit, configured to recetve sensor trig-

ger information sent by at least one secondary termi-
nal 1n the group of secondary terminals; and

second calculating unit, configured to calculate,
according to the recorded arrangement shape, the
recorded demarcated gesture, and the sensor trigger
information recerved by the third receiving unit, an
arrangement sequence of the group of secondary ter-
minals and relative positions between the secondary
terminals 1n the group of secondary terminals, and

wherein each secondary terminal in the group of secondary

terminals comprises:
a recerving unit, configured to recerve a collaboration

request activation signal triggered by a user;

a connecting unit, configured to establish, when the

receiving unit recerves the collaboration request acti-

vation signal, a connection to a primary terminal 1n a
wireless connection manner:

a first sending umit, configured to send a device configu-

ration parameter to the primary terminal, the device
configuration parameter configured to allow the pri-
mary terminal to calculates and display, according to
at least the device configuration parameter and a num-
ber of secondary terminals 1n a group of secondary
terminals, at least one arrangement shape of the group
of secondary terminals and at least one demarcated
gesture that matches the at least one arrangement
shape; and

a second sending unit, configured to, when 1t 1s detected

that a sensor 1s triggered, send detected sensor trigger
information to the primary terminal, the detected sen-
sor trigger information configured to allow the pri-
mary terminal to calculate, according to the recorded
arrangement shape, the recorded demarcated gesture,
and the detected sensor trigger information, an
arrangement sequence of the group of secondary ter-
minals and relative positions between the terminals 1n
the group of secondary terminals.
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