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(57) Abstract

The present invention discloses a multi-control terminal
unmanned aerial vehicle and its control console and control switching
method, falling into the field of unmanned aerial vehicles. The
unmanned aerial vehicle comprises a first transmitter and a first
receiver, and a flight control board, at least two said consoles, and
further comprises a communication monitor for detecting the
communication status of the unmanned aerial vehicle and the console
in real time, wherein the first receiver is electrically connected to the
flight control board and the communication monitor respectively, and
the first receiver, according to the communication status, selects to
receive flight control instructions sent from the console that meet the
preset conditions and enters the flight control instructions to the flight
control board. The present invention can transfer the flight control
right of the unmanned aerial vehicle to another pre-set authorized
console (e.g., a backup console or relay console) so that, even if the
currently coupled console of the unmanned aerial vehicle fails, the
control on the unmanned aerial vehicle can be effectively ensured; on
the other hand, the scope of flight activity of the unmanned aerial
vehicle can be expanded through such relay control of the flight
control right.
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1. A multi-control unmanned aerial vehicle, which comprises a first transmitter and a first receiver for
implementing two-way communication functions with a console on the ground, and a flight control board for
controlling flight of the unmanned aerial vehicle, and the number of said consoles is at least two, characterized in
that: It further comprises a communication monitor for detecting the communication status between the unmanned
aerial vehicle and the console in real time, wherein the first receiver is electrically connected to the flight control
board and the communication monitor respectively, and the first receiver, according to the communication status,
selects to receive flight control instructions sent by the console that meet preset conditions and enters the flight
control instructions to the flight board.

2. The multi-control terminal unmanned aerial vehicle according to claim 1, characterized in that: The
communication monitor detects in real time whether the communication between the unmanned aerial vehicle
and the currently coupled console is connected or disconnected, and, when it is disconnected, the first receiver
switches from the currently coupled console to receive light control instruction sent by another console meeting
preset conditions.

3. The multi-control terminal unmanned aerial vehicle according to claim 1 or 2, characterized in that: The
communication monitor comprises a flight control instruction prediction unit, which is suitable for predicting the
flight control instruction sent by a currently coupled console and received by the first receiver, and, when the
flight control instruction is inappropriate or unclear, the first receiver switches from the currently coupled console
to receive flight control instruction sent by another console that meets the preset conditions.

4. The multi-control terminal unmanned aerial vehicle according to claim 1, characterized in that: The
communication monitor comprises a signal strength detection unit, which is suitable for detecting in real time the
signal strength of the console that meets preset conditions at a current position of the unmanned aerial vehicle,
and the first receiver, based on the signal strength, switches from the currently coupled console to receive flight
control instructions sent by another console meeting preset conditions.

5. A multi-control terminal unmanned aerial vehicle according to anyone of claim 1 to 4, characterized in
that: The communication monitor comprises an instruction comparison unit and a storage unit storing preset
instructions, where the instruction comparison unit is respectively connected to the first receiver and the storage
unit and is suitable for comparing the instructions received by the first receiver with the preset instructions, and,
when the instructions received by the first receiver are consistent with the preset instructions, the first receiver
switches from the currently coupled console to receive flight control instructions sent by another console meeting
preset conditions.

6. A console, comprising a second transmitter and a second receiver for implementing two-way
communication with an unmanned aerial vehicle, characterized in that: The number of said consoles is at least
two and each meets the preset conditions, a console coupled with the unmanned aerial vehicle is selected
according to the communication status of the unmanned aerial vehicle, and the currently coupled console sends
flight control instructions to the unmanned aerial vehicle through the second transmitter.

7. A console according to claim 6, characterized in that: It further comprises an on-off module, which is
electrically connected to the second transmitter and suitable for controlling the communication connection and
disconnection between the console and the unmanned aerial vehicle.

8. The console according to claim 6 or 7, characterized in that: It further comprises a control switching
module, which is electrically connected to the second transmitter and suitable for entering preset instructions and
sending the preset instructions to the unmanned aerial vehicle via the second transmitter, and the unmanned aerial
vehicle switches to the corresponding console according to the preset instructions.

9. A control switching method for an unmanned aerial vehicle, which comprises the following steps:

detecting in real time the communication status of the unmanned aerial vehicle with at least two consoles
on the ground;

selecting a console meeting preset conditions according to the communication status to be coupled with
the unmanned aerial vehicle;

receiving flight control instructions from the currently coupled console;

controlling flight of the unmanned aerial vehicle according to the flight control instructions.

10. A control switching method of the unmanned aerial vehicle according to claim 9, characterized in that:
The communication status includes any one or any combination of the following situations:

a connected or disconnected status between the unmanned aerial vehicle and the currently coupled console;
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the flight control instructions are improper or unclear;
the signal strength between the unmanned aerial vehicle and the console.
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A multi-control terminal unmanned aerial vehicle and its console and control switching method
Technical Field
[0001]The present invention relates to the technical field of unmanned aerial vehicles, specifically to a multi-
control terminal unmanned aerial vehicle and its console and control switching method.
Background Art
[0002]The most popular multi-rotor unmanned aerial vehicle today is typically operated by a flying pilot to send
a control instruction to the multi-rotor unmanned aerial vehicle through the console using wireless communication
mode so that the unmanned aerial vehicle can fly according to the control instruction from the console. In general,
the remote control device of an unmanned aerial vehicle is fixed, e.g.: A unmanned aerial vehicle is equipped
with a remote control in a fixed manner, and users can only control the corresponding unmanned aerial vehicle
through the equipped remote control.
[0003] For example, Chinese Patent Document Application No. 201310061550. X discloses a ground station
of unmanned aerial vehicle, which comprises a wireless transmission module and a computer control platform,
where the operator sends response instruction signals to control the unmanned aerial vehicle through the computer
control platform and the wireless transmission module; the unmanned aerial vehicle transmits the status
information to the computer control platform in real time through the wireless transmission module, and the
computer control platform displays the flight status parameters of the unmanned aerial vehicle and its position
status on the navigation map in real time.
[0004] In another example, the patent document of application number 201410829167.9 discloses a wireless
communication-based remote unmanned aerial vehicle control system and its control method, and its system
comprises a unmanned aerial vehicle group and a remote control center. The unmanned aerial vehicle group
consists of a number of unmanned aerial vehicles, each comprising a second communication module and a drive
module; and the remote control center comprises a first wireless communication module, a task allocation module,
a signal processing module, and an initialization module. The unmanned aerial vehicle is provided with an
electronic identification module and is uniquely numbered using an unmanned aerial vehicle body number, each
unmanned aerial vehicle comprises a positioning module and a navigation module, and the remote control center
comprises a human-machine interaction module.
[0005] In the control mode described above, there may be two situations:
[0006] Firstly, the control instruction signal of the console is lost due to a fault at the console end, and the
unmanned aerial vehicle is out of control and transfers to the automatic flight or air hovering status is transferred,
when flight of the unmanned aerial vehicle not under control increases the risk of unmanned aerial vehicle
accidents;
[0007] Secondly, due to the varying user level of the console, especially the fact that novices may issue
inappropriate control instructions repeatedly during the use of the console, the controlled unmanned aerial vehicle
enters the flight hazardous area or flight hazardous state.
[0008]The commonality of the above two situations is that the unmanned aerial vehicle is stuck in a
dilemma, and the reason for entering this dilemma is that the console fails to give control instructions due to an
accident, or the console gives improper control instructions, which may even cause the unmanned aerial vehicle
to crash in the worst case.

Invention Content

[0009]The purpose of the present invention is to provide a multi-control terminal unmanned aerial
vehicle and its console and control switching method to fix the above technical problems, that is, when the
unmanned aerial vehicle is in trouble, the unmanned aerial vehicle is provided with correct flight control
instructions in a timely manner to help avoid flight risks; or, to expand the activity scope of the unmanned aerial
vehicle and complete flight missions.

[0010] In order to solve the above technical problems, the present invention adopts the technical solution as
follows:

[0011] A multi-control terminal unmanned aerial vehicle, which comprises a first transmitter and a first
receiver for implementing two-way communication functions with a ground control console, and a flight control
board for controlling the flight of the unmanned aerial vehicle, with the number of consoles being at least two,
and further comprises a communication monitor for detecting the communication status between the unmanned
aerial vehicle and the console in real time, wherein the first receiver is electrically connected to the flight control
board and the communication monitor respectively, and the first receiver, according to the communication status,
selects to receive flight control instructions sent by the console meeting preset conditions and enters the flight
control instructions to the flight control board.
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[0012] Furthermore, the communication monitor detects in real time whether the communication between
the unmanned aerial vehicle and the currently coupled console is connected or disconnected, and, when they are
in the disconnected state, the first receiver switches from the currently coupled console to receive flight control
instruction sent by another console meeting preset functions.

[0013] Furthermore, the communication monitor comprises a flight control instruction prediction unit,
which is suitable for predicting flight control instructions sent by the currently coupled console and received by
the first receiver, and, when the flight control instructions are improper or unclear, the first receiver switches from
the currently coupled console to receive flight control instructions sent by another console meeting preset
conditions.

[0014] Furthermore, the communication monitor comprises a signal strength detection unit, which is suitable
for detecting in real time the signal strength of the console meeting preset conditions at the current position of the
unmanned aerial vehicle, and the first receiver, according to the signal strength, switches from the currently
coupled console to receive flight control instructions sent from another console meeting preset conditions.
[0015] Furthermore, the communication monitor comprises an instruction comparison unit and a storage
unit storing preset instructions, wherein the instruction comparison unit is respectively connected to the first
receiver and the storage unit and is suitable for comparing the instructions received by the first receiver with the
preset instructions, and, when the instructions received by the first receiver are consistent with the preset
instructions, the first receiver switches from the currently coupled console to receive flight control instruction
sent by the another console meeting preset conditions.

[0016]According to another aspect of the present invention, a console is provided and comprises a second
transmitter and a second receiver for implementing two-way communication functions with the unmanned aerial
vehicle, with the number of consoles being at least two and each meeting preset conditions, where a console
coupled with the unmanned aerial vehicle is selected according to the communication status of the unmanned
aerial vehicle, and the console currently coupled sends flight control instructions to the unmanned aerial vehicle
through the second transmitter.

[0017] Furthermore, an on-off module is comprised and is electrically connected to the second transmitter,
suitable for controlling the communication connection and disconnection between the console and the comprise.
[0018] Furthermore, a control switching module is comprised and electrically connected to the second

transmitter, suitable for inputting preset instructions and sending the preset instructions to the unmanned aerial
vehicle through the second transmitter, and the unmanned aerial vehicle switches to the corresponding console
according to the preset instructions.

[0019]According to yet another aspect of the present invention, a control switching method for unmanned
aerial vehicles is provided, comprising the following steps:

[0020]detecting the communication status of the unmanned aerial vehicle with at least two consoles on the ground
in real time;

[0021]selecting a console meeting the preset conditions according to the communication status to be coupled
with the unmanned aerial vehicle;

[0022] receiving flight control instructions from the currently coupled console;

[0023]controlling the flight of the unmanned aerial vehicle according to the flight control instructions.

[0024] Furthermore, said communication status covers any one or any combination of the following
situations:

[0025] a connection or disconnection status between the unmanned aerial vehicle and the currently coupled
console;

[0026] said flight control instructions are improper or unclear;

[0027]the signal strength between the unmanned aerial vehicle and the console.

[0028] The present invention discloses a multi-control terminal unmanned aerial vehicle and its console and

control switching method, wherein, by detecting the communication status between the currently coupled console
and the unmanned aerial vehicle, the flight control right of the unmanned aerial vehicle can be transferred to
another pre-set authorization console (such as a backup console or a relay console) so that, even if the currently
coupled console of the unmanned aerial vehicle fails, the control of the unmanned aerial vehicle can be effectively
ensured; on the other hand, the flight activity scope of the unmanned aerial vehicle can be expanded through such
relay control of flight control right.
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[0029]The above description is only an overview of the technical solution of the present invention. In order to
make the technical means of the present invention more clear, and to the extent that those skilled in the art can
implement them according to the contents of the specification, and to make the above and other purposes, features
and advantages of the present invention more obvious and understandable, the specific embodiments of the
present invention are exemplified below.

Description of the Attached Drawings

[0030]Various other advantages and benefits of the present invention will become clear to those of ordinary skill
in the art by reading the detailed description of the preferred embodiments below. The attached drawings of the
specification are for the purpose of illustrating preferred embodiments only and are not to be considered a
limitation of the invention. Obviously, the attached drawings described below are merely some embodiments of
the present invention, and other drawings may also be obtained based on these drawings without creative labor
by those of ordinary skill in the art. Also throughout the drawings, the same reference numerals are used to
indicate the same components. In the drawings:

[0031] Figure 1 shows a schematic diagram of a multi-control terminal unmanned aerial vehicle and its
console structure according to embodiment 1 of the present invention;

[0032] Figure 2 shows a schematic diagram of a multi-control terminal unmanned aerial vehicle and its
console according to embodiment 2 of the present invention;

[0033] Figure 3 shows a schematic diagram of a multi-control terminal unmanned aerial vehicle and its
console according to embodiment 3 of the present invention;

[0034] Figure 4 shows a flow chart of a control switching method for an unmanned aerial vehicle according
to embodiment 4 of the present invention.

Embodiments

[0035]Specific embodiments of the present invention will be described in more detail below with

reference to the attached drawings. Although specific embodiments of the present invention are shown in the
attached drawings, it should be understood that the present invention can be realized in various forms and should
not be limited by the embodiments set forth herein. Rather, these embodiments are provided to enable a more
thorough understanding of the present invention and to convey the full scope of the present invention to those
skilled in the art.

[0036]1t should be noted that certain terms are used in the specification and claims to refer to specific
components. Those skilled in the art should understand that hardware manufacturers may use different terms to
refer to the same component. The specification and claims do not differentiate components based on differences
in terms of nouns, but rather on differences in functions between components. As mentioned throughout the
specification and claims, “including” or “comprising” is an open-ended term and should be interpreted as
“including, but not limited to”. The subsequent description of the specification is about preferred embodiments
of the present invention, but the description is intended for the general principles of the specification and is not
intended to define the scope of the present invention. The scope of protection of the present invention shall be as
defined by the attached claims.

[0037] To ensure easy understanding of the embodiments of the present invention, several embodiments will
be further explained in conjunction with the attached drawings below, and each drawings does not constitute a
limitation on the embodiments of the present invention.

[0038] Unmanned aerial vehicle (UAV) is an unmanned aircraft operated by radio remote control equipment
and self-contained program control device. From a technical perspective, it can be classified into: Unmanned
helicopters, unmanned fixed-wing aircrafts, unmanned multi-rotor aircraft, unmanned airships, unmanned
parafoil aircrafts, etc. In recent years, with the improvement of sensor process, the advancement of microprocessor
technology, the improvement of power devices and the increase of battery endurance, its applications in the
military and civilian fields have been continuously expanding at a high speed, and the unmanned aerial vehicle
market enjoys broad prospects.

[0039] The preferred unmanned aerial vehicle in the embodiment of the present invention is a multi-rotor
unmanned aerial vehicle (or referred to as a multi-rotor aerial vehicle), which may be a quad-rotor or six-rotor
unmanned aerial vehicle or an unmanned aerial vehicle with more than six rotors.
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[0040] The unmanned aerial vehicles used in the technical solution of the  present invention mainly refer to
small and miniature multi-rotor unmanned aerial vehicles, which are characterized by small size, low cost, good
flight stability, low flight cost, etc. The aircraft used in the present invention is typically represented by a four-
axis multi-rotor aircraft.

[0041] Embodiment 1. A multi-control terminal unmanned aerial vehicle and its console.

[0042] Figure 1 shows a schematic diagram of a multi-control terminal unmanned aerial vehicle and its
console of embodiment 1 of the present invention. , and the embodiments of the present invention will be
specifically explained with reference to Figure 1.

[0043]As shown in Figure 1, an embodiment of the present invention provides a multi-control terminal
unmanned aerial vehicle 100 and its console 101.

[0044]The embodiments of the  present invention disclose a multi-control terminal unmanned aerial vehicle
100, which comprises a first transmitter 102 and a first receiver 104 for implementing two-way communication
functions with a console 101 on the ground, and a flight control board 105 for controlling flight of the unmanned
aerial vehicle, with the number of consoles 101 being at least two, and further comprises a communication monitor
103 for detecting the communication status between the unmanned aerial vehicle 100 and the console 101 in real
time, wherein the first receiver 104 is electrically connected to the flight control board 105 and the communication
monitor 103 respectively, and the first receiver 104, according to the communication status, selects to receive
flight control instructions sent by the console 101 meeting preset conditions and input the flight control
instructions to said flight control board 105.

[0045] In the preferred embodiment of the present invention, said  communication = monitor 103
comprises a flight control instruction prediction unit, which is suitable for predicting the flight control instructions
sent by the currently coupled console 101 and received by said first receiver 104, and, when said flight control
instructions are improper or unclear, said first receiver 104 switches from the currently coupled console 101 to
receive the flight control instructions sent by another console 101meeting preset conditions.

[0046] In the preferred embodiment of the present invention, , said communication monitor 103
comprises a signal strength detection unit, which is suitable for detecting in real time the signal strength of said
console 101 meeting the preset conditions at the current position of said unmanned aerial vehicle 100, and said
first receiver 104, according to the said signal strength, switches from the currently coupled console 101 to receive
the flight control instructions sent by another console 101 meeting the preset conditions.

[0047] In the preferred embodiment of the present invention, the communication monitor 103 comprises
an instruction comparison unit and a storage unit storing preset instructions, wherein the instruction comparison
unit is respectively connected to the first receiver 104 and the storage unit, and is suitable for comparing the
instructions received by the first receiver 104 with the preset instructions, and, when the instructions received by
the first receiver 104 are consistent with the preset instructions, the first receiver 104 switches from the currently
coupled console 101 to receive flight control instructions sent by another console 101 meeting the preset
conditions. In this way, regardless of any of the above situations or unspecified situations, the flight control right
can be transferred by sending a preset instruction to the unmanned aerial vehicle 100, the preset instruction can
be issued by the main console or server or even a backup console described below, and, in other situations that
are not exemplified in the embodiments of the present invention immediately, the flight control right can also be
transferred to the desired user to be authorized.

[0048] In the preferred embodiment of the present invention, said communication monitor 103 detects in
real time whether the communication between said unmanned aerial vehicle 100 and the currently coupled console
101 is connected or disconnected, and when it is in the disconnected status, said first receiver 104 switches from
the currently coupled console 101 to receive another flight control instruction sent by another console 101 meeting
preset conditions.

[0049]The embodiments of the  present invention also disclose a console 101, which comprises a second
transmitter and a second receiver for implementing two-way communication functions with a unmanned aerial
vehicle 100, with the number of consoles being at least two and each console 101 meeting preset conditions, and
a console 101 coupled to the unmanned aerial vehicle 100 is selected according to the communication status of
the unmanned aerial vehicle 100, and the currently coupled console 101 sends flight control instructions to the
unmanned aerial vehicle 100 through the second transmitter. The second transmitter and second receiver can
establish a communication connection with at least one unmanned aerial vehicle to transmit data mutually, such
as transmitting steering instructions to the unmanned aerial vehicle, and receiving flight status and images sent
by the unmanned aerial vehicle, etc.
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[0050] In the preferred embodiment of the present invention, , the console 101 further comprises an on-
off module electrically connected to the second transmitter, and is suitable for controlling the communication
connection and disconnection between the console and the unmanned aerial vehicle 100. Preferably, the on-off
module is a controllable switch. Preferably, the controllable switch is a solenoid valve. In other embodiments, the
solenoid valve can also be a contractor, electronic switch, or other controllable switches.

[0051] In the preferred embodiment of the present invention p, the console 101 further comprises a
control switching module, which is electrically connected to the second transmitter, and is suitable for inputting
preset instructions and sending the preset instructions to the unmanned aerial vehicle 100 through the second
transmitter, and the unmanned aerial vehicle 100 switches to the corresponding console 101 according to the
preset instructions.

[0052]The embodiments of the  present invention also discloses a multi-control terminal system of unmanned
aerial vehicle, including the above unmanned aerial vehicle and console.

[0053] In the preferred embodiment of the present invention , said system further comprises a server,
which is used for controlling and monitoring all the operations on the entire unmanned aerial vehicle and all the
related consoles, receives telemetry data sent from the unmanned aerial vehicle through a link communication
station and sends part of the remote control instructions to it regularly, and the flight control of said unmanned
aerial vehicle is achieved through a console, i.e., a wireless remote control.

[0054] Specifically, when the unmanned aerial vehicle is powered on, the remote control mode is enabled,
which makes the unmanned aerial vehicle fly according to the received flight control instructions; the unmanned
aerial vehicle continuously checks its own communication status and determines whether there is a problem with
its communication.

[0055] In the preferred embodiment of the present invention , said console is a broad concept and can be
a wireless remote control or mobile device (such as smartphone or tablet) that can be held by the flyman, or a
server or ground station computer set up by the sponsor of a flight activity. In some embodiments, the console
initially coupled to the unmanned aerial vehicle (where "coupling" means that the console sends flight control
instructions to the unmanned aerial vehicle, and the unmanned aerial vehicle receives the flight control
instructions and controls its flight according to these instructions) is called the main console or the first console,
while other consoles that meet the preset conditions are called backup consoles or the relay consoles or the second
console up to the Nth console, the number of the backup consoles or the relay consoles may be arbitrary and is
not limited here, and they can be selected according to the specific application.

[0056] In the preferred embodiment of the present invention , the preset conditions described herein may
be any one of the following or any combination thereof:
[0057TWhen started, the unmanned aerial vehicle completes the code matching with the console (including

the console currently coupled and the backup console or the relay console). After the communication handshake,
the unmanned aerial vehicle can be controlled by the flight control instructions given by the console, except that,
during the period when the unmanned aerial vehicle is controlled by the flight control instructions of the currently
coupled console, the unmanned aerial vehicle blocks any flight control instructions given by the backup console
or the relay console, and only maintains the authorized control connection with the backup console or the relay
console;

[0058] Alternatively, the currently coupled console or server includes an authorization generation module
and an authorization control connection module, where the authorization generation module generates an
authorization control verification code, sends the authorization control verification code to all the consoles
selected as a backup console or relay console through a communication device (such as a second receiver and a
second transmitter or a communication module located on the server) on it, and stores the authorization control
verification code in the storage unit of the authorization generation module, and the authorization control
connection module establishes an authorization control connection with the authorization generation module
according to the authorization control verification code. For example, a spare console or a relay console such as
BO001A is selected for the “No. 17 authorization generation module, and an authorization control verification
code such as Y1234a is generated and sent to the console BOOO1A, and the console establishes authorization
control operations with the “No. 1”” authorization generation module through the authorization control verification
code Y1234a;

[0059] Alternatively, the said server includes an authorization generation module, which is used for
generating authorization selection instructions of the authorization console of said unmanned aerial vehicle (the
authorized console here includes the main console and the backup console or the relay console), specifically an
authorization selection interface is provided, and the said authorization selection interface that displays the
optional authorized consoles corresponding to the unmanned aerial vehicle, and the authorization selection
instructions containing the authorized console are generated according to the user’s selection operation. For
example: Said server includes a login module, and, when a user logs in, an optional console identifications are
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displayed, selecting one of the console identifications will add the console as an authorized console of the
unmanned aerial vehicle. For example, the optional console identifications shown are console No. 1, console No.
2, etc.; when the user selects console No. 1, and then the console No. 1 is added as the authorized console of the
unmanned aerial vehicle.

[0060] In another embodiment of the present invention, the system also stores at least one piece of control
setting data, and each piece of control setting data defines an authorized console corresponding to a certain preset
address or preset time of the unmanned aerial vehicle. The authorization generation module is used to select the
corresponding authorized console in the control settings data as the main console, backup console, or relay
console when the unmanned aerial vehicle is located at a preset address or the current time is a preset time, and
generate the authorization selection instruction. The control setting data is provided by the main control
connection module of the system through a setting interface, and the user of the server sets the control setting
data.

[0061] In the preferred embodiment of the present invention, said authorization control connection module is
used to enable the authorization control function of the console and establish an authorization control connection
between the authorized console and the corresponding unmanned aerial vehicle.

[0062] In the preferred embodiment of the present invention , said console or server includes a main
control connection module.
[0063] When the main control connection module is located on the server, the server first sends a control

identification code to the currently coupled console and the unmanned aerial vehicle, thereby establishing a main
control connection between the currently coupled console and the unmanned aerial vehicle, and, when the server
detects that the currently coupled console has a communication fault or the unmanned aerial vehicle receives
improper or unclear instructions or receives a control switching instruction actively sent by the console, the server
immediately sends the control identification code to another backup console or relay console that meets preset
conditions, and cuts off the main control connection between the currently coupled console and the unmanned
aerial vehicle.

[0064] When the main control connection module is located on the currently coupled console, it is used to
send the control identification code to the corresponding unmanned aerial vehicle, the main control connection
between the console and the unmanned aerial vehicle can be established (that is, the console is the currently
coupled unmanned aerial vehicle), the flight control instructions sent by other consoles that meet the preset
conditions are blocked, and the pilot of the currently coupled console can actively send the control identification
code to another console that meets the preset conditions and is selected by the pilot according to the specific
condition (for example, when the currently coupled console fails or the pilot encounters an inoperable problem),
and the console meeting preset conditions immediately establishes the main control connection with the
unmanned aerial vehicle through the control identification code, and switches the flight control right from the
currently coupled console to another backup console or a relay console.

[0065] When the main control connection module is located in the backup console or relay console, the pilot
of the backup console or relay console discovers that there is a communication fault between the currently coupled
console and the unmanned aerial vehicle or the unmanned aerial vehicle receives improper instructions or unclear
instructions, it can immediately establish the main control connection between the backup console or relay
console and the unmanned aerial vehicle through the main control connection module.

[0066] In the preferred embodiment of the present invention , there are many ways to establish a main
control connection between the control console and the unmanned aerial vehicle, which fall into the prior art, e.g.,
the unique identification and communication connection method of the unmanned aerial vehicle are marked on
the body of the unmanned aerial vehicle or on the packaging box and in the instructions manual, the control
identification code is marked on the packaging box and in the instructions manual, and the control identification
code is stored in the storage unit of the unmanned aerial vehicle. When a connection is established for the first
time, the unique identification and communication connection method are entered (including the method of QR
code scanning) on the user interface provided by the main control connection module, and the control
identification code is also entered; the control identification code is sent to the unmanned aerial vehicle through
the communication device based on the communication connection method of the unmanned aerial vehicle; after
verifying the control identification code stored in the storage unit, the unmanned aerial vehicle establishes a main
control connection between the main control connection module and the unmanned aerial vehicle, the pilot of the
currently coupled console or the user of the server can enter information about each console user, such as
username and password, and maintain basic information about the unmanned aerial vehicle, such as the
identification nickname of the unmanned aerial vehicle. The identification nickname, communication connection
method, and even the unique identification of the unmanned aerial vehicle and the pilot username and even
password will be sent to the server for storage. Then, the pilot or the user can establish a main control connection
with the unmanned aerial vehicle by simply logging into the main control connection module using the user name
and password.
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[0067] In the preferred embodiment of the present invention , said currently coupled console is
illustrated by taking a wireless remote control as an example, which can comprise a flight control joystick and
system setting keys, where said flight control joystick is used to control the flight of said unmanned aerial vehicle
and generate said flight control instructions, and said system setting keys are used to complete the basic settings
of said console. Preferably, the currently coupled console may further include a display module, e.g., a capacitive
touch screen, which can complete the display of the system interface, and zooming-in/out and input control
instructions for the system interface can be completed by sliding or clicking.

[0068] In the preferred embodiment of the present invention , the first receiver 104 receives remote
control instructions through a wireless link, and the first transmitter 102 sends telemetry data to a console on the
ground through a wireless link to realize the data interaction between the unmanned aerial vehicle and the console.
[0069] In the preferred embodiment of the present invention , the flight control board includes a first
surface and a second surface opposite the first surface. The flight control board is rectangular, the first surface
comprises a flight control chip, a camera interface, an image transmission interface, and a battery interface, and
the second surface comprises at least a plurality of electrical regulating elements.

[0070] In the preferred embodiment of the present invention , the camera interface and the battery
interface are arranged at two end positions on the first surface, the flight control chip is arranged between the
camera interface and the battery interface, and the image transmission interface is arranged between the flight
control chip and the battery interface. The electrical regulating elements are respectively connected to a motor. It
can be understood that the flight control chip, camera interface, image transmission interface, and battery interface
can be replaced with other actually needed interfaces, and other interfaces or functional modules can also be
added or reduced on the flight control board according to actual needs.

[0071] As an optional embodiment, taking the example that said console is a wireless remote control, the
pilot can trigger the wireless remote control to send flight control instructions through the switches, keys, or other
parts of the wireless remote control; or, when the wireless remote control has touch screen control functions, the
pilot can also trigger the wireless remote control to send flight control instructions through the touch screen of
the wireless remote control, which is not limited by the present invention.

[0072] As an optional embodiment, the present invention may receive flight control instructions sent by the
wireless remote control in the 2.4G open frequency band, or may also receive flight control instructions sent by
the wireless remote control in other agreed frequency bands, which is not limited by the present invention.
[0073] Specifically, said on-off module may be the corresponding ON and OFF buttons on the wireless
remote control. When the pilot presses the ON and OFF status buttons on the wireless remote control, the
communication between said console and the said unmanned aerial vehicle will be connected and disconnected
respectively.

[0074] In the preferred embodiment of the present invention , the preset instructions may be numbered 1,
2, 3 through N. When the pilot of the currently coupled console enters number 1 in said control switching module,
the flight control permission of the unmanned aerial vehicle switches from the currently coupled console
(assuming it is a first console) to a second console, and, similarly, when the pilot of the currently coupled console
enters a number N in said control switching module, the flight control right of the unmanned aerial vehicle
switches from the currently coupled console (assuming it is a first console) to the console N, and so on. The
currently coupled pilot can actively choose to transfer the flight control right to another corresponding console
that meets the preset conditions.

[0075] In the preferred embodiment of the present invention , when there are only two consoles that
meet the preset conditions (assuming they are the main console and the backup console), the control switching
module may also share the ON and OFF keys of the above-mentioned switching module. For example, when the
pilot quickly switches back and forth between the ON and OFF buttons on the wireless remote control three times,
the wireless remote control will send the preset instructions to the unmanned aerial vehicle and transmit the preset
instructions to the unmanned aerial vehicle's flight control board, so that the flight control board switches the
unmanned aerial vehicle's flight control right from the main console to the backup console according to the preset
instructions.
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[0076] In the preferred embodiment of the present invention , said console further comprises a control
module for providing a control interface for the flight pilot to carry out the main control operation and/or
authorization control operation, generate corresponding flight control instructions, and send them to said
unmanned aerial vehicle through the second transmitter. Preferably, the control module includes an authorization
selection interface that displays a backup console or relay console for selection by the unmanned aerial vehicle,
and a console that establishes a main control connection for switching flight control rights of the unmanned aerial
vehicle based on the selection operation.

[0077] In the preferred embodiment of the present invention , the unmanned aerial vehicle further
comprises a body made of carbon fiber material, which can greatly reduce the weight of the body under the
premise of satisfying higher use strength and stiffness, thereby reducing the power demand of multi-rotor
unmanned aerial vehicle and improving the maneuverability of multi-rotor unmanned aerial vehicle. Of course,
in other embodiments of the present invention, the body may also be made of plastic or any other materials used
arbitrarily. The body is provided with a plurality of wings that are symmetrically distributed relative to the
symmetrical plane in the body, the wings including a propeller arm, each propeller arm being provided with a
blade assembly at one end of the body away from the body, the blade assembly including a motor mounted on
the propeller arm and a blade connected on an output shaft of the motor, each blade having an axis of rotation on
the same cylindrical surface.

[0078] In the preferred embodiment of the present invention p, the electric energy of said unmanned
aerial vehicle is provided by various high-energy batteries, including: solar cells, batteries, and fuel cells. The
battery power supply method represented by lithium batteries is currently the most widely used. [0079] In the
preferred embodiment of the present invention, the unmanned aerial vehicle further comprises a navigation
positioning device. Furthermore, the navigation positioning device is a GPS or Beidou satellite positioning device,
which is used to sense the latitude and longitude information of an unmanned aerial vehicle in the stereoscopic
space and send it to the flight control board.

[0080]The embodiments of the  present invention discloses a multi-control terminal unmanned aerial vehicle
and its console. By detecting the communication status between the currently coupled console and the unmanned
aerial vehicle, the flight control right of the unmanned aerial vehicle can be switched to another pre-set authorized
console (such as a backup console or a relay console) so that, even if the currently coupled console of the
unmanned aerial vehicle fails, the control of the unmanned aerial vehicle can be effectively ensured; on the other
hand, the scope of flight activity of the unmanned aerial vehicle can be expanded through such relay control of

flight control right.
[0081] Embodiment 2. A multi-control terminal unmanned aerial vehicle and its console.
[0082] Figure 2 shows a schematic diagram of the structure of a multi-control terminal unmanned aerial

vehicle and its console of embodiment 2 of the present invention. The embodiments of the present invention will
be specifically explained with reference to Figure 2.

[0083]As shown in Figure 2, an embodiment of the present invention provides a multi-control terminal
unmanned aerial vehicle and its console, including a unmanned aerial vehicle 201, a main console 202, and a
backup console 203.

[0084]the embodiments of the  present invention disclose a multi-control terminal unmanned aerial vehicle
201, including a first transmitter and a first receiver for implementing two-way communication functions with a
ground console (main console 202 and backup console 203) and a flight control board for controlling flight of
said unmanned aerial vehicle 201, with the number of said consoles being at least two (explained in the
embodiment of the present invention by both main console 202 and backup console 203, and it can be understood
that the number of said backup consoles may be any number), and further including a communication monitor
for detecting the communication status between said unmanned aerial vehicle 201 and main console 202 in real
time, wherein said first receiver is electrically connected to said flight control board and said communication
monitor respectively, said first receiver, based on the communication status, selects to receive flight control
instructions sent by said backup console 203 that meet preset conditions and inputs the flight control instructions
to the flight control board.

[0085] In the embodiment of the present invention, an unmanned aerial vehicle, especially a multi-rotor
unmanned aerial vehicle, corresponds to a main console and a preset backup console (or controller), and, when
the main console fails, e.g., communication barriers and power outages, the unmanned aerial vehicle
automatically connects to another preset backup console instead of losing control signals completely.
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[0086]The embodiments of the  present invention addresses the problem of communication failure in the main
control console by adopting a backup console for backup and a flight control right switching mechanism between
the main console and the backup console..

[0087] Specifically, the flight control switching mechanism of the main console and the backup console is
as follows:

[0088]When the unmanned aerial vehicle is started, the code matching and communication connection with
the main console are completed, the code matching and communication connection with the backup console are
also completed, after the communication handshake, the unmanned aerial vehicle can be controlled by the flight
control instructions given by the main console. Only during the period that a unmanned aerial vehicle is controlled
by the flight instructions of the main console, will the unmanned aerial vehicle block any flight control
instructions given by the backup console, and only maintains authorization with the backup console.

[0089] When the main console does not give any flight instructions within a preset time and/or the UAV
loses the communication connection with the main console and/or the main console actively gives instructions to
cut off communication, at this time, the UAV first verifies the communication with the backup console, and then
directly transfers the flight control to the backup console. In other words, the UAV only needs to quickly remove
the control instruction mask for the backup console.

[0090]Preferred in the embodiments of the present invention, the said communication monitor verifies
the connection between the said UAV and the main console in the form of a heartbeat instruction, that is, the said
main console issues an instruction to the said UAV at regular intervals that does not represent any specific flight
action. After receiving the said instruction, the said UAV returns an instruction to the said main console to verify
and ensure that both parties have smooth communication connection.

[0091] In this way, the flight risk is greatly reduced. For many unpredictable risk situations such as
inexperienced first flight pilots or possible mechanical and electronic faults in the main console, the addition of a
backup console as standby control hub for emergency can effectively reduce the crash risk of the UAV.

[0092] On the other hand, when the control instructions given by the main console currently coupled to the
UAV are improper or the control instructions are unclear, the backup console that issues the correct control
instructions can also be effectively replaced with.

[0093]0n the basis of the above inventive embodiments, when the current operator of the UAV is unable to
effectively operate the UAV, it is possible to directly convert the current flight control to a pre-set standby console,
and the operator of the standby console will take over the operation of the UAV.

[0094]Preferred in the embodiments of the present invention, the said standby control console may be a
ground control computer or a sponsor’s control device, etc.

[0095]This situation has high application value for many occasions:

[0096]For example, in the event of a UAV flight competition, when an inexperienced flier is about to lose control
of the UAV due to misoperation, the experienced flier can take over the flight control of the UAV in time through
the aforementioned system, and through its rich operating experience, correct the flight status of the UAV in time
to avoid danger.

[0097] The entire control process uses only one frequency band to control the UAV, which can improve the
UAV’s safety.
[0098]Preferred in the embodiments of the present invention, the flight control board can be

implemented by a central processor (CPU) and/or coprocessor, a field programmable gate array (FPGA), a digital
signal processor (DSP), an application-specific basic circuit (ASIC), and an embedded microprocessor (ARM).
[0099]Preferred in embodiments of the present invention, the flight board may include one or more
programmable processors and memories, and the memory is a non-volatile computer-readable medium.
The processor may be connected with a non-volatile computer readable medium. The non-volatile
computer-readable medium may comprise one or more storage units (e.g., removable media or external
memory, such as an SD card or random memory). The storage unit of the non-volatile computer-readable
medium may store code and/or program instructions. The processor executes the code and/or program
instructions to execute the embodiments described herein.

12
Page 12 of 37



CN 105334863 A Speciﬁcation 100f 12Page

[0100] Embodiments of the present invention disclose a multi-control UAV and its console, and by adopting a
mechanism such as a main console and a backup console to avoid flight risks, when the main console fails, such
as: communication obstacles, power outages, etc., the UAV is automatically connected to another preset backup
console, so that even if the main console connected to the UAV fails, it can effectively ensure the control of the
UAV.

[0101] Refer to the content of the above-mentioned embodiments of the invention for other contents of the

embodiments of the present invention, and they will not be repeated here.
[0102] Embodiment 3. A multi-control UAV and its console.
[0103] Figure 3 is a schematic diagram of the structure of a multi-control UAV and its console of

Embodiment 3 of the present invention. Embodiments of the present invention will be specifically explained in
conjunction with Figure 3.

[0104]As shown in Fig. 3, the embodiment of the present invention provides a multi-control UAV and its
console, including a UAV 301, a first console 302, a second console 303, and a third console 304. Assuming that
the console currently coupled to the UAV 301 is the first console 302, and the second console 303 and the third
console 304 are relay consoles. In the illustration, although only three consoles have been drawn for example
illustrations, the number of the consoles is arbitrary and can be determined based on the size of the control range
or the size of the aerial area.

[0105]Embodiments of the present invention disclose a multi-control UAV 301 comprising a first
transmitter and a first receiver for implementing bidirectional communication functions with a ground console
(first console 302, second console 303, and third console 304) and a flight control board for controlling flight of
the UAV, illustrated in the illustration of the console, three examples, further comprising a communication
monitor for detecting the communication status of the UAV 301 with the first console 302, second console 303,
and third console 304 in real time, wherein the first receiver is electrically connected with the flight control board
and the communication monitor, respectively, and the first receiver selects to receive flight control instructions
sent by a console (second console 303 or third console 304) that meets preset conditions according to the
communication status, and inputs the flight control instructions to the flight control board.

[0106]Preferred in the embodiments of the present invention, the communication monitor includes a
signal strength detection unit adapted to detect in real time the signal strength of the console that meets the preset
conditions in the current position of the unmanned aerial vehicle 301, and the first receiver toggles from the
currently coupled console (first console 301) according to the signal strength to receive flight control instructions
sent by another console that meets the preset conditions (second console 303 or third console 304).

[0107] Embodiments of the present invention solve the relay problem of more than two consoles, and the
flight control switching mechanism of the first console, the second console and the Nth console is adopted in this
solution.

[0108] Specifically, multiple consoles correspond to the flight control switching mechanism in the case of
one UAV:
[0109]The above- mentioned embodiments of the invention are mainly directed at the mechanism of flight

risk avoidance such as the main console and standby console of a UAV. In fact, the idea of using multi-console
rotation to control a UAV can achieve more purposes.

[0110] For example, currently multi-rotor UAVs are mainly operated within the range of view. Even if the
pilot has very rich experience in operation, it is generally difficult to move the pilot along with the UAV to adjust
the UAV’s flight range. In other words, UAVs are generally more common within 800 meters away from the
pilot. However, in fact, the UAV’s mobility is far beyond this range, so in this case, the console cannot move
easily, which limits the UAV’s range of motion.

[0111]As shown in the figure, if you set up three consoles, namely the first, second and third, corresponding to
one UAV, you can easily expand the UAV’s range of motion by nearly three times by switching flight control in
time within the three control areas of the three consoles.
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[0112]Preferred in the embodiments of the present invention, the switching of flight control may be the
active authorized transfer between the pilots, such as first manipulating the UAV by the No. 1 pilot. When it is
found that the UAV is close to the control range of the No. 3 pilot, and the flight mission will be completed within
the control range, the No. 1 pilot decides to transfer the flight control to the No. 3 pilot.

[0113]Preferred in the embodiments of the present invention, the switching of said flight control may
also be automatic switching by the UAV according to the signal strength from each console. For example, when
the UAV is in Region No. 1, the flight control of Console No. 1 is automatically activated; when the UAV is in
the wrong region and is about to enter Region No. 3, the UAV identifies that the signal strength of Console No.
3 in region No. 3 is greatly enhanced and automatically switches the flight control to Flier No. 3. Since there is
only a flight instruction for controlling the UAV at a time, there will be no conflict over the control instructions.
Moreover, each flier only needs to focus on the maneuvering of the UAV without worrying about the timing of
the transfer of flight control. This is more efficient for flight missions requiring a high degree of connectivity.
[0114]Preferred in the embodiments of the present invention, it is possible to achieve one-to-many signal
coupling through simple modifications mainly based on the current common 2.4 GHz wireless network
environment. Instead of going through the complex equipment verification and signal processing processes in the
mobile communication environment, this only requires full authorization verification and permission switching
between a UAV and multiple consoles. Then, when the consoles are spread over different locations, the UAV's
range of activity can be greatly expanded.

[0115] In addition, when multiple consoles are in the same area, the above mechanism, in turn, adds one or
more guarantees to the control mechanism of the UAV. Even if there is a problem with the control mechanism of
one of the consoles, it will automatically switch to the control mechanism that is still effective to manage the
flight process of the UAV.

[0116]Preferred in the embodiments of the present invention, the said UAV is equipped with a GPS unit,
which communicates with the satellite system. The UAV’s status acquisition module calls the GPS unit and uses
the satellite system to locate the UAV to obtain its current position.

[0117]Preferred in the embodiments of the present invention, the said UAV is provided with an attitude
measurement module. Of course, the said attitude measurement module is not limited to being provided on the
said UAV, but may also be mounted on it, such as on a gimbal mounted on the said UAV, for detecting the flight
attitude information in real-time, such as the pitch and roll angles of the flight heading, flight altitude, flight speed,
etc.

[0118]Embodiments of the present invention disclose a multi-control UAV and its console. Through a
swift UAV flight control relay, it is possible to control the UAV in relays in a larger scope through the relay of
two or more fliers, thereby completing flight tasks (e.g. large-area aerial photography occasions).

[0119] Refer to the content of the above-mentioned embodiments of the invention for other contents of the
embodiment of the present invention, which will not be repeated here.

[0120] Embodiment 4. A control switching method for UAVs.

[0121] Fig. 4 is the flow chart of the control switching method of the UAV of Embodiment 4 of the present
invention, and the embodiments of the present invention will be specified in combination with Fig. 4.

[0122]As shown in Fig. 4, an embodiment of the present invention provides a control switching method for
UAVs, including the following steps:

[0123] Step S401: Detecting in real-time the status of communication between the said UAV and at least two
consoles on the ground;

[0124] Step S402: Selecting a console that meets the pre-set conditions to be coupled with the UAV
according to the communication status;

[0125] Step S403: Receiving flight control instructions from the console with which the UAV is being
coupled;

[0126] Step S404: Controlling the flight of the said UAV according to the said flight control instructions.
[0127]Preferred in the embodiments of the present invention, the said communication status includes any
type of the following circumstances or any combination thereof:

[0128]The status of connection or disconnection between the said UAV and the console with which the UAV
is being coupled;
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[0129] The said flight control instructions are improper or unclear;

[0130]The strength of signals between  the said UAV and the console.

[0131]Preferred in the embodiments of the present invention, when the communication between the
console with which the UAV is being coupled and the said UAV is disconnected, the flight control is transferred
to another console that meets the pre-set conditions.

[0132]Preferred in the embodiments of the present invention, when the flight control instructions issued
by the said console with which the UAV is being coupled are improper or unclear, the flight control is transferred
to another console that meets the pre-set conditions.

[0133]Preferred in the embodiments of the present invention, when the strength of communication
signals between the said console with which the UAV is being coupled and the said UAV is weaker than that
between another console that meets the pre-set conditions and the said UAV, the flight control is transferred to
another console that meets the pre-set conditions.

[0134]Preferred in the embodiments of the present invention, before said step S401, it further includes
the authorization process between said console and said UAV. Specifically:

[0135] Said UAV pairs code with the console with which the UAV is being coupled (main console or first
console) and establishes a communication connection. At the same time, the said UAV also pairs code with the
authorized console (backup console or second console and Console No. N) and establishes communication;
[0136] Said UAV only receives flight control instructions sent by the said console with which the UAV is
being coupled in normal communication status and blocks flight control instructions sent by the said authorized
console.

[0137]An embodiment of the present invention discloses a control switching method for UAVs. By detecting
the status of communication between the console with which the UAYV is being coupled and the UAV, the flight
control of the UAV can be transferred to another pre-set authorized console (e.g. a backup console or a relay
console), so that even if the console with which the UAV is being coupled fails, the control of the UAV can be
effectively ensured. Additionally, the range of flight activity of the UAV can be expanded through such relay
control of the flight control.

[0138] Refer to the content of the above-mentioned embodiments of the invention for other contents of the
embodiments of the present invention, which will not be repeated here.

[0139]The present invention can provide these beneficial technical effects: The multi-control UAV, its console
and control switching method disclosed in the embodiment of the present invention can transfer the flight control
of'the UAV to another pre-set authorized console (e.g. a backup console or a relay console) by detecting the status
of communication between the console with which the UAV is being coupled and the UAV. In this way, even if
the console with which the UAV is being coupled fails, the control of the UAV can be effectively ensured.
Additionally, the range of flight activity of the UAV can be expanded through such relay control of the flight
control.

[0140]It is clear that various modifications and variations of the present invention can be made by those skilled
in this field without departing from the spirit and scope of the present invention. In this way, if these modifications
and variations of the present invention fall within the scope of the claims of the present invention and its
equivalent technology, the present invention is also intended to include these modifications and variations.
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