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System and Method For Automatically Entering and Leaving Ride Apparatus
Cross reference to related Applications
[001]  The present application is based on and claims priority to the Chinese Application No.
201610921809.7, filed October 21, 2016, the entire contents of which are incorporated herein by
reference.
Technical Field
[002] The present application relates to the computer field, and in particular, to systems and
methods for automatically entering and leaving a ride apparatus.
Background
[003] Aided by the development of computer technologies, various transport vehicles are
increasingly used in people’s daily life. For example, a robot can transport goods to a designated
location.
[004] During transport processes, the transport vehicles may need to ride on some ride
apparatuses. For example, the robot may need to ride on an elevator. Therefore, there is an urgent
need to enable transport vehicles to automatically enter or leave a ride apparatus through automatic
control.
Summary
[005] The disclosure provides systems and methods for automatically entering and leaving a ride
apparatus, e.g., through automatic control of a ride tool, thereby eliminating the need for manual
operations, saving manpower and material resources.
[006] An embodiment of the present disclosure provides a method for automatically entering a
ride apparatus, comprising: a transport vehicle establishes wireless communication connection with
a control system of the ride apparatus; the transport vehicle sends, based on the wireless
communication connection, an automatic entering request to the control system, and the automatic
entering request carries a ride starting position; the transport vehicle receives, based on the wireless
communication connection, status information sent by the control system; and the transport vehicle
determines, according to the status information, that the ride apparatus has arrived at the ride
starting position, and automatically enters the ride apparatus.
[007]  Optionally, the method further comprises: the transport vehicle determines if a current load
number of the ride apparatus is smaller than a preset threshold; if yes, the automatically entering the
ride apparatus is executed; if no, the automatic entering request is resent after a first predetermined
time.
[008]  Optionally, the control system comprises an external access point outside the ride apparatus
and an internal access point inside the ride apparatus; the establishing wireless communication

connection by the transport vehicle with the control system of the ride apparatus comprises the
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transport vehicle establishes wireless communication connection with the external access point.
After automatically entering the ride apparatus, the method further comprises: the transport vehicle
initiates wireless communication connection with the internal access point; and if the transport
vehicle is unable to establish wireless communication connection with the internal access point, it
automatically leaves the ride apparatus.

[009]  Optionally, before automatically entering the ride apparatus, the method further comprises:
the transport vehicle sends a locking request to the control system of the transport vehicle; and the
transport vehicle determines if a locking instruction is received from the control system of the
transport vehicle; if yes, the automatically entering the ride apparatus is executed, and the locking
instruction indicates that the number of currently locked transport vehicles is smaller than a preset
threshold.

[010]  Optionally, the transport vehicle automatically entering the ride apparatus comprises: the
transport vehicle acquires a position of an obstacle; the transport vehicle acquires, according to the
position of the obstacle, a movement route for automatically entering the ride apparatus; and the
transport vehicle automatically enters the ride apparatus according to the movement route.

[011] In one embodiment, before acquiring a movement route for automatically entering the ride
apparatus, the method may further comprise: the transport vehicle determines if a movement route
for automatically entering the ride apparatus can be acquired; if no, the transport vehicle provides a
voice prompt.

[012] In another embodiment, before the transport vehicle automatically enters the ride apparatus,
the method may further comprise: the transport vehicle determines, according to the status
information, that the ride apparatus is in an open-door status.

[013] The ride apparatus may be configured to be in a delayed closing status after it arrives at the
ride starting position and is in an open-door status. The delayed closing status disables the manual
closing button of the ride apparatus for a third predetermined time. The method may further
comprise: after it automatically enters the ride apparatus, the transport vehicle sends a closing
request to the control system, and the closing request is used to request the control system to switch
the ride apparatus to a closed-door status.

[014]  Optionally, after the transport vehicle sends an automatic entering request to the control
system, the method further comprises: the transport vehicle sends a status check request to the
control system, and the status check request is used to request the control system to send status
information of the ride apparatus; and if the transport vehicle determines, according to the status
information, that the ride apparatus has not arrived at the ride starting position, the transport vehicle
resends the status check request after a fourth predetermined time.

[015]  Optionally, the method further comprises: the transport vehicle detects an abnormal status
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and sends a troubleshooting request to the control system of the transport vehicle; wherein the
abnormal status comprises any one or more of the following statuses: the transport vehicle fails to
establish wireless communication connection with the control system of the ride apparatus, and the
transport vehicle fails to receive status information sent by the control system.

[016]  The transport vehicle may comprise a wheelchair, a Segway, or a robot.

[017] An embodiment of the present disclosure provides a method for automatically leaving a
ride apparatus, comprising: a transport vehicle establishes wireless communication connection with
a control system of the ride apparatus; the transport vehicle sends, based on the wireless
communication connection, an automatic leaving request to the control system, and the automatic
leaving request carries a ride ending position; the transport vehicle receives, based on the wireless
communication connection, status information sent by the control system; and the transport vehicle
determines, according to the status information, that the ride apparatus has arrived at the ride ending
position, and automatically leaves the ride apparatus.

[018] In some embodiments, before automatically leaving the ride apparatus, the method further
comprises: after the ride apparatus arrives at the ride ending position, and if the transport vehicle
cannot leave the ride apparatus when the ride apparatus starts up and leaves the ride ending position,
the transport vehicle resends the automatic leaving request after a second predetermined time.

[019]  Optionally, the transport vehicle automatically leaving the ride apparatus comprises: the
transport vehicle acquires a position of an obstacle; the transport vehicle acquires, according to the
position of the obstacle, a movement route for automatically leaving the ride apparatus; and the
transport vehicle automatically leaves the ride apparatus according to the movement route.

[020]  Optionally, before acquiring a movement route for automatically leaving the ride apparatus,
the method further comprises: the transport vehicle determines if a movement route for
automatically leaving the ride apparatus can be acquired; if no, the transport vehicle provides a
voice prompt.

[021]  Optionally, before the transport vehicle automatically leaves the ride apparatus, the method
further comprises: the transport vehicle determines, according to the status information, that the ride
apparatus is in an open-door status.

[022] The ride apparatus may be in a delayed closing status after it arrives at the ride ending
position and is in an open-door status. The delayed closing status disables the manual closing button
of the ride apparatus for a third predetermined time. The method may further comprise: after it
automatically leaves the ride apparatus, the transport vehicle sends a closing request to the control
system, and the closing request is used to request the control system to switch the ride apparatus to
a closed-door status.

[023]  Optionally, after the transport vehicle sends an automatic leaving request to the control
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system, the method further comprises: the transport vehicle sends a status check request to the
control system, and the status check request is used to request the control system to send status
information of the ride apparatus; and if the transport vehicle determines, according to the status
information, that the ride apparatus has not arrived at the ride starting position, the transport vehicle
resends the status check request after a fourth predetermined time.

[024]  Optionally, the method further comprises: the transport vehicle detects an abnormal status
and sends a troubleshooting request to the control system of the transport vehicle; wherein the
abnormal status comprises any one or more of the following statuses: the transport vehicle fails to
establish wireless communication connection with the control system of the ride apparatus, and the
transport vehicle fails to receive status information sent by the control system.

[025] An embodiment of the present disclosure provides a method for controlling a ride
apparatus, comprising: a control system of the ride apparatus establishes wireless communication
connection with a transport vehicle; the control system receives, based on the wireless
communication connection, an automatic entering request from the transport vehicle, and the
automatic entering request carries a ride starting position; the control system controls the ride
apparatus to move to the ride starting position; and the control system sends, based on the wireless
communication connection, status information to the transport vehicle, and the status information
indicates that the ride apparatus has arrived at the ride starting position.

[026]  Optionally, the method further comprises: the control system controls the ride apparatus to
be in an open-door status after the ride apparatus arrives at the ride starting position.

[027]  After the ride apparatus arrives at the ride starting position and if the ride apparatus is in an
open-door status, the method further comprises: the control system controls the ride apparatus to be
in a delayed closing status. The delayed closing status disables the manual closing button of the ride
apparatus for a third predetermined time.

[028] An embodiment of the present disclosure provides a method for controlling a ride
apparatus, comprising: a control system of the ride apparatus establishes wireless communication
connection with a transport vehicle; the control system receives, based on the wireless
communication connection, an automatic leaving request from the transport vehicle, and the
automatic leaving request carries a ride ending position; the control system controls the ride
apparatus to move to the ride ending position; and the control system sends, based on the wireless
communication connection, status information to the transport vehicle, and the status information
indicates that the ride apparatus has arrived at the ride ending position.

[029]  Optionally, the method further comprises: the control system controls the ride apparatus to
be in an open-door status after the ride apparatus arrives at the ride ending position.

[030]  Optionally, after the ride apparatus arrives at the ride ending position and is in an
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open-door status, the method further comprises: the control system controls the ride apparatus to be
in a delayed closing status, and the delayed closing status disables the manual closing button of the
ride apparatus for a third predetermined time.

[031] An embodiment of the present disclosure provides a troubleshooting method, comprising:
a control system of a transport vehicle receives a troubleshooting request from the transport vehicle,
and the troubleshooting request indicates that the transport vehicle detects an abnormal status;
wherein the abnormal status comprises any one or more of the following statuses: the transport
vehicle fails to establish wireless communication connection with the control system of a ride
apparatus, and the transport vehicle fails to receive status information sent by the control system of
the ride apparatus.

[032] An embodiment of the present disclosure provides a method for controlling a ride
apparatus, comprising: a portable apparatus establishes wireless communication connection with a
control system of the ride apparatus; and the portable apparatus sends, based on the wireless
communication connection, a status control request to the control system, and the status control
request is used to request the control system to control the running status of the ride apparatus.
[033] Optionally, the status control request carries an indicated riding position, and the control
request is used to request the control system to control the ride apparatus to move to the indicated
riding position; or the ride apparatus has a door capable of controlling the on/off status, and the
control request is used to request the control system to control the ride apparatus to maintain the
open-door status or switch to the closed-door status.

[034] An embodiment of the present disclosure provides a transport vehicle, comprising: a
communication module configured to establish wireless communication connection with a control
system of a ride apparatus; and a processor module configured to carry out any one of the above
methods for automatically entering the ride apparatus or any one of the above methods for
automatically leaving the ride apparatus.

[035] An embodiment of the present disclosure provides a control system of a ride apparatus,
comprising: a communication module configured to establish wireless communication connection
with a transport vehicle; and a processor module configured to carry out any one of the above
methods for controlling the ride apparatus.

[036] An embodiment of the present disclosure provides a control system of a transport vehicle,
comprising: a receiving module configured to receive a troubleshooting request from the transport
vehicle, the troubleshooting request indicating that the transport vehicle detects an abnormal status;
wherein the abnormal status comprises any one or more of the following statuses: the transport

vehicle fails to establish wireless communication connection with the control system of a ride
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apparatus, and the transport vehicle fails to receive status information sent by the control system of
the ride apparatus.

[037] An embodiment of the present disclosure provides a portable apparatus, comprising: a
communication module configured to establish wireless communication connection with a control
system of a ride apparatus; and a processor module configured to carry out any one of the above
methods for controlling the ride apparatus.

[038] An embodiment of the present disclosure provides a transport vehicle, comprising: a
communication unit configured to establish wireless communication connection with a control
system of a ride apparatus; a sending unit configured to send, based on the wireless communication
connection, an automatic entering request to the control system, the automatic entering request
carrying a ride starting position; a receiving unit configured to receive, based on the wireless
communication connection, status information sent by the control system; and a movement unit
configured to determine, according to the status information, that the ride apparatus has arrived at
the ride starting position, and to automatically enter the ride apparatus.

[039] An embodiment of the present disclosure provides a transport vehicle, comprising: a
communication unit configured to establish wireless communication connection with a control
system of a ride apparatus; a sending unit configured to send, based on the wireless communication
connection, an automatic leaving request to the control system, the automatic leaving request
carrying a ride ending position; a receiving unit configured to receive, based on the wireless
communication connection, status information sent by the control system; and a movement unit
configured to determine, according to the status information, that the ride apparatus has arrived at
the ride ending position, and to automatically leave the ride apparatus.

[040] An embodiment of the present disclosure provides a control system of a ride apparatus,
comprising: a communication unit configured to establish wireless communication connection with
a transport vehicle; a receiving unit configured to receive, based on the wireless communication
connection, an automatic entering request from the transport vehicle, the automatic entering request
carrying a ride starting position; a control unit configured to control the ride apparatus to move to
the ride starting position; and a sending unit configured to send, based on the wireless
communication connection, status information to the transport vehicle, the status information
indicating that the ride apparatus has arrived at the ride starting position.

[041] An embodiment of the present disclosure provides a control system of a ride apparatus,
comprising: a communication unit configured to establish wireless communication connection with
a transport vehicle; a receiving unit configured to receive, based on the wireless communication
connection, an automatic leaving request from the transport vehicle, the automatic leaving request

carrying a ride ending position; a control unit configured to control the ride apparatus to move to the
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ride ending position; and a sending unit configured to send, based on the wireless communication
connection, status information to the transport vehicle, the status information indicating that the ride
apparatus has arrived at the ride ending position.

[042]  An embodiment of the present disclosure provides a control system of a transport vehicle,
comprising: a receiving unit configured to receive a troubleshooting request from the transport
vehicle, the troubleshooting request indicating that the transport vehicle detects an abnormal status;
wherein the abnormal status comprises any one or more of the following statuses: the transport
vehicle fails to establish wireless communication connection with the control system of a ride
apparatus, and the transport vehicle fails to receive status information sent by the control system of
the ride apparatus.

[043] An embodiment of the present disclosure provides a portable apparatus, comprising: a
communication unit configured to establish wireless communication connection with a control
system of a ride apparatus; and a sending unit configured to send, based on the wireless
communication connection, a status control request to the control system, the status control request
being used to request the control system to control the running status of the ride apparatus.

[044] In an embodiment of the present disclosure, a transport vehicle establishes wireless
communication connection with a control system of the ride apparatus, and uses the wireless
communication connection to send an automatic entering request or an automatic leaving request to
the control system, wherein the automatic entering request carries a ride starting position and the
automatic leaving request carries a ride ending position, such that the control system controls the
ride apparatus to move to the ride starting position or the ride ending position. When the transport
vehicle determines, according to the status information sent by the control system, that the ride
apparatus has arrived at the ride starting position or the ride ending position, it automatically enters
or leaves the ride apparatus. Th disclosed method for automatic control of a ride tool by a transport
vehicle can achieve automatic entering or leaving a ride apparatus, eliminating the need for manual
operations and saving manpower and material resources.

Brief Description of the Drawings

[045] The accompanying drawings in the following description are merely exemplary. To a
person skilled in the art, other drawings may be obtained according to these drawings.

[046]  Fig. 1 1is a structural schematic diagram of a control system consistent with the exemplary
embodiments of the present disclosure;

[047] Fig. 2 1is a schematic diagram of a transport vehicle consistent with the exemplary
embodiments of the present disclosure;

[048] Fig. 3 is a schematic diagram of a scenario consistent with the exemplary embodiments of

the present disclosure;
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[049]  Fig. 4 1s a flow chart of a method for automatically entering a ride apparatus consistent
with the exemplary embodiments of the present disclosure;

[050] Fig. 51s a flow chart of a method for automatically leaving a ride apparatus consistent with
the exemplary embodiments of the present disclosure;

[051]  Fig. 61s a flow chart of a troubleshooting method consistent with the exemplary
embodiments of the present disclosure;

[052] Fig. 71is a flow chart of a method for controlling a ride apparatus consistent with the
exemplary embodiments of the present disclosure;

[053] Fig. 81is a structural schematic diagram of a transport vehicle consistent with the
exemplary embodiments of the present disclosure;

[054]  Fig. 91is a structural schematic diagram of a control system of a ride apparatus consistent
with the exemplary embodiments of the present disclosure;

[055]  Fig. 10 is a structural schematic diagram of a control system of a transport vehicle
consistent with the exemplary embodiments of the present disclosure;

[056] Fig. 11 is a structural schematic diagram of a portable apparatus consistent with the
exemplary embodiments of the present disclosure.

Detailed Description

[057] The described embodiments are merely exemplary. All other embodiments obtained by a
person skilled in the art without inventive effort and on the basis of the embodiments of the present
disclosure shall be encompassed by the present application.

[058] Aided by the development of computer technologies, applications of transport vehicles
become increasingly common. In practical applications, transport vehicles (e.g., robots) often need
to ride on some ride apparatus (e.g., an elevator). If a transport vehicle can automatically control a
ride apparatus and achieve automatic riding, the steps of manual operations can be obviated, and
manpower and material resources can be conserved. For example, when the ride apparatus is an
elevator or other elevating equipment, a robot can transport goods to a designated floor by
automatically entering and automatically leaving the elevator.

[059] A method for automatically entering and leaving a ride apparatus and a related device is
disclosed, such that a transport vehicle can automatically enter or leave a ride apparatus through
automatic control of a ride tool, thereby eliminating the need for manual operations and saving
manpower and material resources.

[060] Some embodiments of the present disclosure can be implemented through interaction
between a transport vehicle, a control system of a ride apparatus, and a control system of the
transport vehicle. As shown in Fig. 1, a control system 150 comprises a transport vehicle 100, a

control system 200 of a ride apparatus, and a control system 300 of the transport vehicle. The
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transport vehicle 100 may be a tool capable of carrying and transporting goods. For example,
the transport vehicle 100 may comprise a self-balancing scooter, a robot, or a wheelchair. Fig.
2 illustrates an example transport vehicle 100, and the transport vehicle can move on rollers.
Alternative to the rollers shown in Fig. 2, the transport vehicle 100 may further move on a
track and the like, which is not limited by embodiments of the present disclosure. The control
system 300 of the transport vehicle can be connected with the transport vehicle 100 by means of
wireless communication. The control system 300 can receive status information, troubleshooting
requests, and the like from the transport vehicle 100, and control the operating status of the
transport vehicle 100, for example, control the transport vehicle 100 to move in a designated
direction. The ride apparatus may be configured to transport objects. For example, the ride
apparatus may comprise an elevator or other elevating equipment, vehicles, and the like. The
control system 200 of the ride apparatus may be used to control operating statuses of the ride
apparatus, for example, it may be an elevator control system that controls the up and down, door
opening, and the like of the elevator.

[061] As shown in Fig. 3, in some embodiments, the transport vehicle 100 can be controlled
to automatically enter and leave the elevator, thereby achieving automatic rides. For example,
when on the 15t floor, the transport vehicle 100 sends an automatic entering request to the
control system 200, the automatic entering request comprising a ride starting position such as
the 1%t floor, so that the elevator moves to the 15 floor. When the ride apparatus arrives at the 15
floor, the transport vehicle 100 automatically enters the elevator. Before entering or while
inside the elevator, the transport vehicle 100 sends an automatic leaving request to the control
system 200, the automatic leaving request comprising a ride ending position such as the 5t
floor, so that the elevator moves to the 5t floor. When the elevator arrives at the 5™ floor, the
transport vehicle 100 automatically leaves the elevator.

[062] An example method for automatically entering a ride apparatus is shown in Fig. 4, and
the method may comprise the following steps.

[063] S401: a transport vehicle 100 establishes wireless communication connection with a
control system 200 of a ride apparatus.

[064] To enable the transport vehicle 100 to control the ride apparatus and to achieve automatic
entering, the transport vehicle can establish wireless communication connection with the control
system 200 of the ride apparatus. In some embodiments, the transport vehicle 100 may initiate the
communication connection. For example, the transport vehicle detects an access point of the control
system and sends an access request to the access point. Alternatively, the control system of the ride
apparatus may initiate the communication connection, which is not limited by embodiments of the

present disclosure. When the wireless communication connection is established, data interaction
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may be achieved between the transport vehicle 100 and the control system 200 of the ride apparatus
based on the wireless communication connection.

[065] Here, the transport vehicle 100 and the control system 200 of the ride apparatus may
establish wireless communication connection using any wireless communication technology, such
as Bluetooth, ultra-wide band, ZigBee, Wireless Local Area Networks (Wi-Fi), Near Field
Communication, etc. In an example that the ride apparatus is an elevator, an access point of the
elevator control system may be provided close to the elevator entrance on each floor, and the
transport vehicle accesses, according to the floor that it is on, a corresponding access point by
wireless communication, such as Bluetooth. For example, when the transport vehicle is on the 15
floor, it enters a designated waiting position and accesses the access point disposed at the
elevator entrance of the 15t floor. If the transport vehicle 100 fails to establish wireless
communication connection with the control system 200 of the ride apparatus, for example, the
transport vehicle fails to access the access point arranged at the elevator entrance of the 15 floor,
the transport vehicle 100 may send a troubleshooting request to the control system 400 of the
transport vehicle. Upon receiving the troubleshooting request, the control system 400 of the
transport vehicle performs a fault analysis. For example, the corresponding fault may be eliminated
manually.

[066]  S402: the transport vehicle 100 sends, based on the wireless communication connection, an
automatic entering request to the control system 200.

[067] For example, when the wireless communication connection is established, the transport
vehicle 100 may send, based on the established wireless communication connection, an automatic
entering request to the control system 200 of the ride apparatus. Here, the automatic entering
request carries a ride starting position that is used to instruct the ride apparatus to move to the ride
starting position.

[068]  S403: the control system 200 receives, based on the wireless communication connection,
the automatic entering request from the transport vehicle 100.

[069]  S404: the control system 200 controls the ride apparatus to move to the ride starting
position,

[070]  Upon receiving the automatic entering request, the control system 200 acquires the ride
starting position in the automatic entering request and controls the ride apparatus to move to the ride
starting position, for example, to the floor where the transport vehicle waits to enter the elevator.
Here, if the control system 200 successfully controls the ride apparatus to move to the ride starting
position, it may send a success message to the transport vehicle 100; otherwise, it may send a
failure message to the transport vehicle 100. If the transport vehicle 100 receives the failure

message, it may send a troubleshooting request to the control system 400 of the transport vehicle.
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[071]  Here, if the ride apparatus has a door capable of controlling the open/close status, the
control system 200 controls the ride apparatus to be in the open-door status after the ride apparatus
arrives at the ride starting position, such that the transport vehicle 100 can automatically enter the
ride apparatus. For example, upon receiving the automatic entering request, the elevator control
system controls the elevator to move to the ride starting position, and when the elevator arrives at
the ride starting position, controls the elevator to be in the open-door status.

[072] In some embodiments, a variety of reasons may prevent the transport vehicle 100 from
smoothly entering the ride apparatus. For example, the transport vehicle may stay for a period of
time after the elevator door is opened, giving passengers a priority to take the elevator, and
consequently, the transport vehicle may not be able to enter the elevator within a prescribed time
corresponding to the open-door status. For another example, when a passenger enters the elevator,
he/she may press a closing button to close the elevator door before the transport vehicle 100
enters. To ensure a smooth entering of the transport vehicle, therefore, a delayed closing function
of the ride apparatus may be provided.

[073] For example, after the ride apparatus arrives at the ride starting position and is in an
open-door status, the control system 200 controls the ride apparatus to be in a delayed closing status.
When the ride apparatus is in the delayed closing status, the manual closing button of the ride
apparatus (e.g., door close buttons in an elevator) is disabled for a third predetermined time. In other
words, within the third predetermined time, the ride apparatus will not switch to a closed-door
status even if a passenger or other external forces manually trigger the closing button. When the
transport vehicle 100 enters the ride apparatus, it sends a closing request to the control system 200,
and the control system 200 controls the ride apparatus to switch to the closed-door status, thereby
ensuring a smooth entering by the transport vehicle 100. Alternatively, after the third predetermined
time, the ride apparatus can switch to the closed-door status according to manual triggering of the
closing button.

[074]  The word “third” in the “third predetermined time” is only used to differentiate various
predetermined times, and does not pose any limitation, such as a sequential order.

[075]  S405: the control system 200 sends, based on the wireless communication connection,
status information to the transport vehicle 100.

[076] Here, the control system 200 may send status information to the transport vehicle 100 by
various methods. For example, when detecting that the ride apparatus has arrived at the ride starting
position, the control system 200 may generate status information and send the generated status
information to the transport vehicle 100. Alteratively, the control system 200 may receive a status

check request from the transport vehicle 100, the status check request requesting the control system
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200 to send status information of the ride apparatus. The control system 200 sends the status
information to the transport vehicle 100 according to the status check request.

[077]  S406: the transport vehicle 100 receives, based on the wireless communication connection,
status information sent by the control system 200.

[078]  S407: the transport vehicle 100 determines, according to the status information, that the
ride apparatus has arrived at the ride starting position, and automatically enters the ride apparatus.
[079]  When the transport vehicle 100 determines, according to the received status information,
that the ride apparatus has arrived at the ride starting position, it indicates that the conditions for
automatic entering have been satisfied. Therefore, the transport vehicle 100 automatically enters the
ride apparatus. Here, when the ride apparatus has a door capable of controlling the open/close status
and before automatically entering the ride apparatus, the method may further comprise that: the
transport vehicle determines, according to the status information, that the ride apparatus is in an
open-door status.

[080]  Ifthe transport vehicle determines, according to the status information, that the ride
apparatus has not arrived at the ride starting position or is not in an open-door status (when
comprising a door capable of controlling the open/close status), the transport vehicle 100 may
repeatedly check if the ride apparatus satisfies the conditions for automatic entering. For example,
the transport vehicle may repeatedly check if the elevator arrives at the 15 floor and is in an
open-door status, and automatically enter when the conditions for automatic entering are satisfied.
For example, the method further comprises: if the transport vehicle determines, according to the
status information, that the ride apparatus has not arrived at the ride starting position, the transport
vehicle resends a status check request after a fourth predetermined time.

[081] The word “fourth” in the “fourth predetermined time™ is only used to differentiate various
predetermined times, and does not pose any limitation, such as a sequential order.

[082]  As such, a transport vehicle 100 establishes wireless communication connection with a
control system 200 of the ride apparatus, and uses the wireless communication connection to send
an automatic entering request to the control system 200, wherein the automatic entering request
carries a ride starting position, such that the control system controls the ride apparatus to move to
the ride starting position. If the transport vehicle 100 determines, according to the status information
sent by the control system 200, that the ride apparatus has arrived at the ride starting position, it
automatically enters the ride apparatus. Thus, the disclosed method for automatic control of a ride
tool by a transport vehicle can achieve automatic rides and eliminate the need for manual operations
to save manpower and material resources.

[083] In one embodiment, to prevent hindering passengers from entering the ride apparatus, the

transport vehicle may stay at its position for a period of time after determining that the ride
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apparatus has arrived at the ride starting position, and then executing the automatically entering the
ride apparatus. Before the transport vehicle 100 enters the ride apparatus, it may encounter an
obstacle, such as a mobile obstacle (e.g., a passenger) or an immobile obstacle (e.g., a wall). To
prevent injuring the passengers or damaging the ride apparatus and to improve safety, the transport
vehicle 100 may acquire, before automatically entering the ride apparatus and according to the
position of the obstacle, a movement route for automatically entering the ride apparatus, i.e., a
movement route that can avoid the obstacle. The transport vehicle 100 automatically enters the ride
apparatus according to the movement route. Due to the obstruction by the obstacle, the transport
vehicle 100 may not be able to calculate a feasible movement route. Since an obstacle may be a
mobile obstacle, e.g., a passenger, the mobile obstacle may be caused to avoid the transport vehicle
by voice prompt. For example, the transport vehicle 100 determines if a movement route for
automatically entering the ride apparatus can be acquired; if no, the transport vehicle 100 provides a
voice prompt. When the transport vehicle 100 determines that the obstacle has moved, it
recalculates a movement route according to the position of the obstacle after the movement. For
example, when the transport vehicle needs to enter an elevator, passengers gather around the
elevator entrance, making it impossible for the transport vehicle to obtain a movement route for
entering the elevator. The transport vehicle may play a voice prompt to ask the passengers to give
room, such that the transport vehicle can acquire a movement route.

[084]  Since transport vehicles may be big in size and a ride apparatus has a limited capacity, the
ride apparatus may not be able to carry a plurality of transport vehicles when they need to ride the
ride apparatus at the same time. Therefore, a pairing-lock (referred to as “pairing” or “locking™)
may be set between transport vehicles and the ride apparatus. A transport vehicle can only enter the
ride apparatus after setting up the pairing with the ride apparatus. When the transport vehicle leaves
the ride apparatus, the pairing-lock is released. A transport vehicle that is not pairing-locked with
the ride apparatus cannot take the ride apparatus.

[085] For example, before automatically entering, the transport vehicle 100 sends a locking
request to the control system 200 of the ride apparatus and requests to establish a locking
relationship with the ride apparatus. Upon receiving the locking request, the control system 200
determines, according to the identification of the ride apparatus to be locked that is carried in the
locking request, if the number of transport vehicles that have established a locking relationship with
the ride apparatus corresponding to the ride apparatus identification is smaller than a preset
threshold. If it is smaller than the preset threshold, it indicates that there is a relatively small number
of transport vehicles that are currently or to be carried by the ride apparatus. Therefore, a locking
instruction is sent to the transport vehicle 100 that initiates the locking request. Upon receiving the

locking instruction, the transport vehicle 100 automatically enters the ride apparatus. If it is not
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smaller than the preset threshold, it indicates that there is a relatively large number of transport
vehicles that are currently or to be carried by the ride apparatus. Therefore, a locking instruction
may not be sent to the transport vehicle 100, or a locking failure instruction may be sent to the
transport vehicle 100. The transport vehicle 100 resends the locking request after a predetermined
time, or may execute the next task. Here, the preset threshold may be set according to the size of the
transport vehicle 100 and the capacity of the ride apparatus. For example, the preset threshold is set
to 1, indicating that the ride apparatus can take at most one transport vehicle at a time.

[086]  Since the ride apparatus has a limited capacity, a current capacity of the ride apparatus may
be determined before the transport vehicle 100 automatically enters the ride apparatus.

[087]  For example, the transport vehicle 100 determines if a current load number of the ride
apparatus is smaller than a preset threshold; if yes, it indicates that the current capacity of the ride
apparatus is sufficient to accommodate the transport vehicle 100, and the automatically entering the
ride apparatus is executed. For example, if the current load number is smaller than 8, the transport
vehicle 100 automatically enters the elevator. If no, it indicates that the current capacity of the ride
apparatus is insufficient to accommodate the transport vehicle 100, and the automatic entering
request is resent after a first predetermined time. For example, if the current load number is greater
than 8, the transport vehicle 100 will not immediately enter the elevator, but the automatic entering
request is resent after a certain period of time, e.g., after the elevator has left.

[088] Here, the current load number may be obtained by imaging. For example, a photo of the
inside of the ride apparatus may be taken by a camera arranged on the transport vehicle 100, and the
current load number of the ride apparatus is obtained by analyzing the photo of the inside of the ride
apparatus. For example, when the transport vehicle determines that the elevator has arrived at the
ride starting position, it takes a photo of the inside of the elevator after a certain period of time and
calculates the current load number of the elevator.

[089]  The word “first” in the “first predetermined time” is only used to differentiate various
predetermined times, and does not pose any limitation, such as a sequential order.

[090] In some embodiments, the transport vehicle 100 detects an abnormal status during the
process of automatic entering. For example, the abnormal status may comprise any one or more of
the following statuses: the transport vehicle fails to establish wireless communication connection
with the control system of a ride apparatus, and the transport vehicle fails to receive status
information sent by the control system. At this time, the transport vehicle 100 may send a
troubleshooting request to the control system 400 of the transport vehicle. The troubleshooting
request indicates that the transport vehicle 100 detects an abnormal status. Upon receiving the
troubleshooting request, the control system 400 of the transport vehicle performs fault analysis

and processing. For example, the corresponding fault may be eliminated manually.
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[091]  During automatic riding, the transport vehicle 100 needs to maintain good communications
with the control system 200 of the ride apparatus. After the transport vehicle 100 enters the ride
apparatus, the internal communication quality may be affected due to the closure of the ride
apparatus, which may even affect the communication between the transport vehicle 100 and the
control system 200, and make it difficult for the transport vehicle 100 to complete the automatic
riding. Therefore, the control system 200 of the ride apparatus may be provided with an internal
access point inside the ride apparatus and an external access point outside the ride apparatus. When
the transport vehicle 100 does not enter the ride apparatus, it is connected with the external access
point of the control system 200; when the transport vehicle 100 enters the ride apparatus, it is
connected with the internal access point of the control system 200, i.e., switched from the external
access point to the internal access point. For example, establishing the wireless communication
connection by the transport vehicle 100 with the control system 200 of the ride apparatus in S401
comprises that: the transport vehicle 100 establishes wireless communication connection with the
external access point. Therefore, the provision of an interal access point and an external access
point overcomes the issue of poor communication quality inside the ride apparatus, and sufficiently
ensures the communication quality between the transport vehicle and the control system.

[092] Here, if the transport vehicle 100 fails to establish wireless communication connection with
the internal access point, it will not be able to continue data transmission with the control system
200, and will not be able to arrive at the ride ending position of the transport vehicle 100. As a
result, the transport vehicle 100 automatically leaves the ride apparatus. After automatically leaving
the ride apparatus, moreover, the transport vehicle 100 may send a troubleshooting request to the
control system 400 of the transport vehicle. Upon receiving the troubleshooting request, the
control system 400 of the transport vehicle performs fault analysis. For example, if the transport
vehicle is on the 1% floor, the current floor task is cancelled and the next floor task will be executed;
if the transport vehicle is on another floor, it will stay at its current location for help.

[093]  After the transport vehicle 100 automatically enters the ride apparatus or the transport
vehicle 100 has established wireless communication connection with the internal access point, it can
either wait for the ride apparatus to automatically switch to a closed-door status or send a closing
request to the control system 200 of the ride apparatus, such that the ride apparatus is switched to
the closed-door status. If the ride apparatus cannot switch to the closed-door status, the transport
vehicle 100 will receive a door closing failure message from the control system 200 of the ride
apparatus, and the transport vehicle 100 may send a troubleshooting request to the control system
400 of the transport vehicle.

[094] An example method for automatically leaving a ride apparatus is shown in Fig. 5, and

the method comprises the following steps.
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[095] S501: a transport vehicle 100 establishes wireless communication connection with a
control system 200 of the ride apparatus.

[096] In an example that the ride apparatus is an elevator, the transport vehicle may establish a
connection with the elevator control system, and maintain the connection after entering the
elevator. When the elevator control system is provided with an elevator external access point and
an elevator internal access point, the transport vehicle may be connected with the external access
point before entering the elevator, and after entering the elevator, it is switched from the external
access point to the internal access point for connection.

[097] The relevant content of the step S301 in the above embodiment may be referenced for this
step, which will not be repeated herein.

[098]  S502: the transport vehicle 100 sends, based on the wireless communication connection, an
automatic leaving request to the control system 200.

[099]  After the wireless communication connection is established, the transport vehicle 100 may
send, based on the established wireless communication connection, an automatic leaving request to
the control system 200 of the ride apparatus.

[0100] Here, the automatic leaving request carries a ride ending position used to instruct the
elevator to move to the ride ending position. The automatic leaving request may be sent before the
transport vehicle enters the ride apparatus. For example, before entering the elevator, the transport
vehicle sends an automatic riding request that comprises an automatic entering request and an
automatic leaving request. The automatic entering request carries a ride starting position and the
automatic leaving request carries a ride ending position. The automatic leaving request may also be
sent after the transport vehicle enters the elevator. For example, after entering the elevator, the
transport vehicle sends an automatic leaving request that carries a ride ending position to the
elevator control system.

[0101] S503: the control system 200 receives, based on the wireless communication connection,
the automatic leaving request from the transport vehicle 100.

[0102] S504: the control system 200 controls the ride apparatus to move to the ride ending
position,

[0103] For example, after the transport vehicle enters the elevator, the control system 200 controls
the elevator to move to the ride ending position, e.g., the 5™ floor.

[0104] Upon receiving the automatic leaving request, the control system 200 acquires the ride
ending position in the automatic leaving request and controls the ride apparatus to move to the ride
ending position, for example, to the floor where the transport vehicle leaves the elevator. Here, if
the control system 200 successfully controls the ride apparatus to move to the ride ending position,

it may send a call success message to the transport vehicle 100; otherwise, it may send a call failure
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message to the transport vehicle 100. If the transport vehicle 100 receives the call failure message, it
may send a troubleshooting request to the control system 300 of the transport vehicle.

[0105] Here, if the ride apparatus has a door capable of controlling the open/close status, the
control system 200 controls the ride apparatus to be in the open-door status after the ride apparatus
arrives at the ride ending position, such that the transport vehicle 100 can automatically leave the
ride apparatus.

[0106] To ensure a smooth leaving of the transport vehicle, therefore, a delayed closing function
of the ride apparatus may be provided. For example, after the ride apparatus arrives at the ride
ending position and is in an open-door status, the control system 200 controls the ride apparatus to
be in a delayed closing status. When the ride apparatus is in a delayed closing status, the manual
closing button of the ride apparatus is disabled for a third predetermined time. When the transport
vehicle 100 automatically leaves the ride apparatus, it sends a closing request to the control system
200, and the control system 200 controls the ride apparatus to switch to the closed-door status,
thereby ensuring a smooth ride of the transport vehicle 100. Alternatively, after the third
predetermined time, the ride apparatus can switch to the closed-door status according to manual
triggering of the closing button.

[0107] S505: the control system 200 sends, based on the wireless communication connection,
status information to the transport vehicle 100.

[0108] The control system 200 may send status information after detecting that the ride apparatus
has arrived at the ride ending position. Alternatively, the transport vehicle 100 sends a status check
request to the control system 200, and receives the status information returned by the control system
200. For example, after the transport vehicle enters the elevator, it sends a floor check request to the
elevator control system, finds out the current floor according to the floor information, and
determines if the ride apparatus has arrived at the ride ending position. If no, the transport vehicle
resends the floor check request; if yes, the transport vehicle can send a door opening check request,
receive an open-door status returned by the control system 200, and determine if the door is open. If
no, the transport vehicle can determine if the time is exceeded. If the time is exceeded, the transport
vehicle may send a troubleshooting request to the control system 300 of the transport vehicle; if
the time is not exceeded, the transport vehicle may resend the door opening check request.

[0109] S506: the transport vehicle 100 receives, based on the wireless communication connection,
status information sent by the control system 200.

[0110] S507: the transport vehicle 100 determines, according to the status information, that the
ride apparatus has arrived at the ride ending position, and automatically leaves the ride apparatus.
[0111] When the transport vehicle 100 determines, according to the received status information,

that the ride apparatus has arrived at the ride ending position, it indicates that the conditions for
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automatic leaving have been satisfied. Therefore, the transport vehicle 100 automatically leaves the
ride apparatus. Here, when the ride apparatus has a door capable of controlling the open/close status
and before the transport vehicle automatically leaving the ride apparatus, the method may further
comprise that: the transport vehicle determines, according to the status information, that the ride
apparatus is in an open-door status.

[0112] If the transport vehicle determines, according to the status information, that the ride
apparatus has not arrived at the ride starting position or is not in an open-door status, the transport
vehicle 100 may repeatedly check if the ride apparatus satisfies the conditions for automatic leaving.
For example, the method further comprises that: if the transport vehicle determines, according to the
status information, that the ride apparatus has not arrived at the ride ending position, the transport
vehicle resends the status check request after a fourth predetermined time.

[0113] As described, a transport vehicle 100 establishes wireless communication connection with
a control system 200 of the ride apparatus, and uses the wireless communication connection to send
an automatic leaving request to the control system 200, wherein the automatic leaving request
carries a ride ending position, such that the control system controls the ride apparatus to move to the
ride ending position. If the transport vehicle 100 determines, according to the status information
sent by the control system 200, that the ride apparatus has arrived at the ride ending position, it
automatically leaves the ride apparatus. Thus, the disclosed method for automatic control of a ride
tool by a transport vehicle can achieve automatic rides and eliminate the need for manual operations
s0 as to save manpower and material resources.

[0114] In one embodiment, to prevent hindering passengers from leaving the ride apparatus, the
transport vehicle may stay for a period of time after determining that the ride apparatus has arrived
at the ride ending position, and then executing the automatically leaving the ride apparatus. Before
automatically leaving the ride apparatus, the transport vehicle 100 may acquire, according to the
position of an obstacle, a movement route for automatically leaving the ride apparatus, e.g., a
movement route that can avoid the obstacle. The transport vehicle 100 automatically leaves the ride
apparatus according to the movement route. Due to the obstruction by the obstacle, the transport
vehicle 100 may not be able to calculate a feasible movement route. Since an obstacle may be a
mobile obstacle, e.g., a passenger, the mobile obstacle may be cautioned avoid the transport vehicle
by voice prompt. For example, the transport vehicle performs obstacle detection. If no obstacle is
detected, it indicates that a movement route for automatically leaving the elevator can be acquired,
and the transport vehicle automatically leaves the elevator. If an obstacle is detected, it determines if
the time is exceeded. If no, it indicates that the elevator has not yet left the current floor and a voice

prompt is provided. If yes, it indicates that the elevator has left the current floor. Therefore, the

18



WO 2018/075645 PCT/US2017/057196

automatic leaving request is resent after a predetermined time to instruct the elevator to return to the
floor.

[0115] In some embodiments, the transport vehicle 100 may perform operations like avoiding
passengers and planning routes before leaving the ride apparatus, and may not be able to leave the
ride apparatus within a prescribed time, i.e., when the ride apparatus stays at the ride ending
position. Therefore, in the case where the transport vehicle 100 cannot leave the ride apparatus, the
transport vehicle 100 resends the automatic leaving request to the control system of the ride
apparatus after a predetermined time. For example, after the ride apparatus arrives at the ride ending
position, and if the transport vehicle cannot leave the ride apparatus when the ride apparatus leaves
the ride ending position, the transport vehicle resends the automatic leaving request after a second
predetermined time. Upon receiving the automatic leaving request, the control system 200 of the
ride apparatus controls the ride apparatus to move to the ride ending position again. For example,
the transport vehicle takes the elevator on the 1% floor and needs to arrive on the 5" floor. When the
elevator arrives on the 5™ floor and is in the open-door status, the transport vehicle cannot leave the
elevator during the open-door status. The elevator leaves the 5™ floor and moves to another floor. At
this time, the transport vehicle may resend the automatic leaving request after a predetermined time
to cause the elevator to move to the 5" floor again, such that the transport vehicle leaves the
elevator when the elevator arrives on the 5 floor.

[0116] The word “second” in the “second predetermined time” is only used to differentiate various
predetermined times, and does not pose any limitation, such as a sequential order.

[0117] Since the transport vehicle 100 can be locked with the ride apparatus before automatically
entering the ride apparatus, the lock may be correspondingly released when the transport vehicle
100 leaves the ride apparatus. For example, the transport vehicle sends a lock releasing request to
the control system 300 of the transport vehicle to release the prior lock between the transport
vehicle 100 and the ride apparatus, facilitating subsequent locking by other transport vehicles with
the ride apparatus.

[0118] Optionally, after successfully leaving the ride apparatus, the transport vehicle 100 sends a
leaving confirmation instruction to the control system 200 of the ride apparatus. Upon receiving the
leaving confirmation instruction, the control system 200 returns confirmed status information to the
transport vehicle 100. If the transport vehicle 100 determines that the received confirmed status
information indicates a correct status, it may release the lock with the ride apparatus; otherwise, it
may send a fault recording request to the control system 300 of the transport vehicle.

[0119] Tt is possible that the transport vehicle 100 detects an abnormal status during the process of
automatic leaving. For example, the abnormal status may comprise any one or more of the

following statuses: the transport vehicle fails to establish wireless communication connection with
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the control system of a ride apparatus, and the transport vehicle fails to receive status information
sent by the control system. At this time, the transport vehicle 100 may send a troubleshooting
request to the control system 300 of the transport vehicle. The troubleshooting request indicates that
the transport vehicle 100 detects an abnormal status. Upon receiving the troubleshooting request,
the control system 300 of the transport vehicle performs fault analysis. For example, the
corresponding fault may be eliminated manually.

[0120] Referring to Fig. 6, an example troubleshooting method is provided, and the method
comprises the following step.

[0121] S601: a control system of a transport vehicle receives a troubleshooting request from the
transport vehicle, and the troubleshooting request indicates that the transport vehicle detects an
abnormal status.

[0122] Here, the abnormal status comprises any one or more of the following statuses: the
transport vehicle fails to establish wireless communication connection with the control system of a
ride apparatus, and the transport vehicle fails to receive status information sent by the control
system of the ride apparatus.

[0123] The relevant contents of the embodiments corresponding to Fig. 3 and Fig. 5 may be
referenced for details of the present embodiment, which will not be repeated herein.

[0124] Referring to Fig. 7, an example method for controlling a ride apparatus is provided, and the
method may comprise the following steps.

[0125] S701: a portable apparatus establishes wireless communication connection with a control
system of the ride apparatus.

[0126] The portable apparatus may comprise a mobile electronic apparatus, e.g., a cell phone, a
laptop computer, a pad, etc. Here, the portable apparatus may establish wireless communication
connection with the control system of the ride apparatus before or after entering the ride apparatus,
which is not limited in embodiments of the present disclosure. With respect to detailed information
of the establishing method, the examples in which a transport vehicle establishes wireless
communication connection with a control system in the above description may be referenced.
[0127] S702: the portable apparatus sends, based on the wireless communication connection, a
status control request to the control system, and the status control request is used to request the
control system to control the current status of the ride apparatus.

[0128] After establishing the wireless communication connection with the control system of the
ride apparatus, the portable apparatus may send, based on the wireless communication connection, a
status control request to the control system, and upon receiving the status control request, the
control system controls the current status of the ride apparatus based on the request.

[0129] Here, when the status control request carries an indicated riding position, the control
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request may be used to request the control system to control the ride apparatus to move to the
indicated riding position. For example, the control system controls the ride apparatus to move to the
ride starting position or the ride ending position; alternatively, when the ride apparatus has a door
capable of controlling the open/close status, the control request may be used to request the control
system to control the ride apparatus to maintain the open-door status or switch to the closed-door
status.

[0130] For example, when the ride apparatus is an elevator and a passenger is about to arrive at the
elevator entrance on the 1 floor, a cell phone may be operated to establish a wireless
communication connection with a control system of the elevator, and send, based on the established
wireless communication connection, a status control request to the control system. The status
control request may indicate the ride starting position of the passenger, i.e., the 1 floor, and then
the elevator is controlled to move to the 1% floor, and furthermore, the elevator may be controlled to
maintain the open-door status when arriving on the 1% floor. Moreover, the status control request
may also indicate the ride ending position of the passenger, e.g., the 5" floor, and after the
passenger enters the elevator, the elevator is controlled to move to the 5™ floor.

[0131] Corresponding to the above method embodiments, the present disclosure provides
corresponding hardware device embodiments, which will be described in detail below.

[0132] Referring to Fig. 8, an example transport vehicle 100 is disclosed. The transport vehicle
100 may comprise a processor 802 and a memory 880 storing instructions that when executed by
the processor 802, cause the transport vehicle 100 to perform various steps and methods described
herein. The memory 880 may be non-transitory and computer-readable, and the stored instructions
may comprise a communication module 801. The processor 802 is coupled with the memory 880.
[0133] The communication module 801 is configured to establish wireless communication
connection with a control system 200 of a ride apparatus.

[0134] The processor 802 is configured to carry out various methods and steps described above
with reference to the transport vehicle 100, including the method embodiments of automatically
entering a ride apparatus according to the embodiments of the present invention and the method
embodiments of automatically leaving a ride apparatus.

[0135] For example, for entering a ride apparatus, the processor 802 is configured to establish
wireless communication connection with a control system 200 of the ride apparatus via executing
the communication module 801; send, based on the wireless communication connection, an
automatic entering request to the control system 200, the automatic entering request carrying a ride
starting position; receive, based on the wireless communication connection, status information sent

by the control system 200; determine, according to the status information, that that the ride
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apparatus has arrived at the ride starting position, and control the transport vehicle 100 to
automatically enter the ride apparatus.

[0136] For example, for leaving a ride apparatus, the processor 802 is configured to establish
wireless communication connection with a control system 200 of the ride apparatus via executing
the communication module 801; send, based on the wireless communication connection, an
automatic leaving request to the control system 200, the automatic leaving request carrying a ride
ending position; receive, based on the wireless communication connection, status information sent
by the control system 200; determine, according to the status information, that that the ride
apparatus has arrived at the ride ending position, and control the transport vehicle 100 to
automatically leave the ride apparatus.

[0137] Optionally, the processor 802 may comprise a Central Processing Unit (CPU), an
Application Specific Integrated Circuit (ASIC), or one or more integrated circuits.

[0138] The modules of the transport vehicle 100 may be based on the method embodiment shown
in Fig. 4 or Fig. 5, wherein definitions and descriptions of the terms are consistent with those in the
method embodiment shown in Fig. 4 or Fig. 5 and will not be repeated herein.

[0139] Referring to Fig. 9, an example control system 200 of a ride apparatus is disclosed. The
control system 200 may comprise a processor 902 and a memory 980 storing instructions that when
executed by the processor 902, cause the control system 200 to perform various steps and methods
described herein. The memory 980 may be non-transitory and computer-readable, and the stored
instructions may comprise a communication module 901. The processor 902 is coupled with the
memory 980.

[0140] The communication module 901 is configured to establish wireless communication
connection with a transport vehicle 100.

[0141] The processor module 902 is configured to carry out various methods and steps described
above with reference to the control system 200, including the method embodiments of automatically
entering a ride apparatus according to the embodiments of the present invention, and the method
embodiments of automatically leaving a ride apparatus according to the embodiments of the present
invention.

[0142] For example, the processor 902 is configured to establish wireless communication
connection with a transport vehicle 100 via executing the communication module 901; receive,
based on the wireless communication connection, an automatic entering request from the transport
vehicle 100, the automatic entering request carrying a ride starting position; control the ride
apparatus to move to the ride starting position; send, based on the wireless communication
connection, status information to the transport vehicle 100, the status information indicating that the

ride apparatus has arrived at the ride starting position.
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[0143] For example, the processor 902 is configured to establish wireless communication
connection with a transport vehicle 100 via the communication module 901; receive, based on the
wireless communication connection, an automatic leaving request from the transport vehicle 100,
the automatic leaving request carrying a ride ending position; control the ride apparatus to move to
the ride ending position; send, based on the wireless communication connection, status information
to the transport vehicle 100, the status information indicating that the ride apparatus has arrived at
the ride ending position.

[0144] Optionally, the processor module 902 may comprise a Central Processing Unit (CPU), an
Application Specific Integrated Circuit (ASIC), or one or more integrated circuits.

[0145] The modules of the control system 200 of the ride apparatus may be based on the method
embodiment shown in Fig. 4 or Fig. 5, wherein definitions and descriptions of the terms are
consistent with those in the method embodiment shown in Fig. 4 or Fig. 5 and will not be repeated
herein.

[0146] Referring to Fig. 10, an example control system 300 of a transport vehicle is disclosed. The
control system 300 may include software instructions that are stored in the memory 880 described
above. The control system 300 may comprise a receiving module 1001.

[0147] The receiving module 1001 is configured to receive a troubleshooting request from the
transport vehicle 100, and the troubleshooting request indicates that the transport vehicle detects an
abnormal status; wherein the abnormal status comprises any one or more of the following statuses:
the transport vehicle 100 fails to establish wireless communication connection with the control
system 200 of a ride apparatus, and the transport vehicle 100 fails to receive status information sent
by the control system 200 of the ride apparatus.

[0148] The modules of the control system 300 may be configured to perform the method
embodiment shown in Fig. 6, wherein definitions and descriptions of the terms are consistent with
those in the method embodiment shown in Fig. 6 and will not be repeated herein.

[0149] Referring to Fig. 11, an example portable apparatus 1190 is disclosed. The portable
apparatus 1190 may comprise a processor 1102 and a memory 1180 storing instructions that when
executed by the processor 1102, cause the portable apparatus 1190 to perform various steps and
methods described herein. The memory 1180 may be non-transitory and computer-readable, and the
stored instructions may comprise a communication module 1101. The processor module 1102 is
coupled with the memory 1180.

[0150] The communication module 1101, when executed by processor module 1102, is configured
to establish wireless communication connection with a control system 200 of a ride apparatus.
[0151] The processor module 1102 is configured to carry out any method embodiment of the

method for controlling a ride apparatus according to the embodiments of the present invention. For
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example, the processor module 1102 is configured to establish wireless communication connection
with a control system 200 of a ride apparatus via executing the communication module 1101; send,
based on the wireless communication connection, a status control request to the control system, the
status control request being used to request the control system to control the running status of the
ride apparatus.

[0152] Optionally, the processor module 1102 may comprise a Central Processing Unit (CPU), an
Application Specific Integrated Circuit (ASIC), or one or more integrated circuits.

[0153] The modules of the portable apparatus may be based on the method embodiment shown in
Fig. 7, wherein definitions and descriptions of the terms are consistent with those in the method
embodiment shown in Fig. 7 and will not be repeated herein.

[0154] A person skilled in the art shall clearly understand that, for ease and conciseness of the
description, an operating process of the above-described systems, devices and units may refer to
corresponding processes in the above method embodiments, and will not be repeated herein.

[0155] In the embodiments of the present disclosure, it should be understood that the disclosed
systems, devices and methods may be implemented in other manners. For example, the
above-described device embodiments are only exemplary. For example, the unit division may be a
division of logic functions, and other manners of division may be used in practical implementations.
For example, a plurality of units or assemblies may be combined or integrated into another system,
or some features may be omitted or not executed. Moreover, the displayed or discussed mutual
coupling, direct coupling or communication connection may be indirect coupling or communication
connection through some interfaces, devices or units, which may be in an electric, mechanic or
other form.

[0156] The units described as separate parts may or may not be physically separate, and the parts
displayed as units may or may not be physical units, namely, they can be arranged at one location,
or distributed over a plurality of network units. Some or all of the units may be selected, according
to actual needs, to achieve the goals of the solutions of the embodiments.

[0157] Furthermore, functional units in the embodiments of the present disclosure may be
integrated into one processing unit, or each unit may exist as an independent physical unit, or two or
more units may be integrated into one unit. The above integrated units may be implemented either
in a hardware form or in a form of software functional units.

[0158] If the integrated units are implemented in a form of software functional units and sold or
used as independent products, they may be stored in a computer readable storage medium. Based on
such an understanding, the modules described above may be embodied in the form of a software
product. The computer software product is stored in a storage medium, which includes several

instructions to enable a computer apparatus (which may be a personal computer, a server, or a
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network device) to execute all or some steps of the methods set forth above. The above-described
medium includes various media capable of storing program codes, such as flash drive, portable hard
drive, Read-Only Memory (ROM), Random Access Memory (RAM), magnetic disk, and optical
disk.

[0159] As described above, the embodiments are only used to describe, rather than limit, the
technical solution of the present disclosure. In view of the detailed description, a person skilled in
the art shall understand that he/she can still make modifications to the technical solutions set forth
in the above embodiments, or perform equivalent substitutions on some technical features thereof,
while these modifications or substitutions do not make the essence of the corresponding technical
solutions depart from the spirit and scope of the embodiments of the present disclosure. Any such
modifications, equivalent replacements, and improvements made without departing from the
essence and principle of the present application shall all fall within the protection scope of the

present application.
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Claims

1. A method for automatically entering a ride apparatus, comprising:

establishing, by a vehicle, a wireless communication connection with a control system of
the ride apparatus;

sending, by the vehicle via the wireless communication connection, an automatic entering
request to the control system of the ride apparatus, the automatic entering request comprising a
ride starting position;

receiving, by the vehicle via the wireless communication connection, status information
sent by the control system of the ride apparatus;

determining, by the vehicle according to the status information, that the ride apparatus has
arrived at the ride starting position and that the ride apparatus is in an open-door status, wherein
after the ride apparatus has arrived at the ride starting position and is in the open-door status, the
ride apparatus enters a delayed closing status, wherein a manual door-closing button of the ride
apparatus is disabled for a first predetermined time in the delayed closing status;

sending, by the vehicle, a locking request to the control system of the ride apparatus,
wherein the locking request is for establishing a locking relationship between the vehicle and the
ride apparatus, wherein the locking relationship allows the vehicle to enter the ride apparatus;

determining, by the vehicle, whether a locking instruction is received from the control
system of the ride apparatus, wherein the locking instruction indicates that the locking
relationship between the vehicle and the ride apparatus has been established; and

in response to determining that the locking instruction is received from the control system of

the ride apparatus, automatically entering, by the vehicle, the ride apparatus.

2. The method according to claim 1, further comprising:
determining if a current load number of the ride apparatus is smaller than a preset threshold;
if the current load number is smaller than the preset threshold, automatically entering the
ride apparatus; and
if the current load number is not smaller than the preset threshold, resending the automatic

entering request after a second predetermined time.
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3. The method according to claim 1, wherein:
the control system of the ride apparatus comprises an external access point outside the ride
apparatus and an internal access point inside the ride apparatus;
establishing the wireless communication connection with the control system of the ride
apparatus comprises establishing wireless communication connection with the external access
point; and
the method further comprises:
initiating wireless communication connection with the internal access point; and
if the initiation of the wireless communication connection with the internal access point is

unsuccessful, leaving the ride apparatus.

4. The method according to claim 1,
wherein the locking instruction is sent from the ride apparatus after the ride apparatus
determines that a number of vehicles that have established a locking relationship with the ride

apparatus is smaller than a preset threshold.

5. The method according to claim 1, wherein automatically entering the ride apparatus comprises:
acquiring a position of an obstacle;
acquiring, according to the position of the obstacle, a movement route for automatically
entering the ride apparatus; and

automatically entering the ride apparatus according to the movement route.

6. The method according to claim 5, wherein, before acquiring a movement route for automatically
entering the ride apparatus, the method further comprises:

determining if the movement route for automatically entering the ride apparatus can be
acquired; and

if the movement route for automatically entering the ride apparatus cannot be acquired,

providing a voice prompt.

7. The method according to claim 1, wherein the method further comprises:

after automatically entering the ride apparatus, sending a closing request to the control
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system of the ride apparatus to switch the ride apparatus to a closed-door status.

8. The method according to claim 1, wherein, after sending the automatic entering request to the
control system of the ride apparatus, the method further comprises:

sending a status check request to the control system of the ride apparatus to request the
control system of the ride apparatus to send status information of the ride apparatus; and

if determining, according to the status information, that the ride apparatus has not arrived at

the ride starting position, resending the status check request after a third predetermined time.

9. The method according to claim 1, further comprising:

detecting an abnormal status and sending a troubleshooting request,

wherein the abnormal status comprises one or more of the following statuses: the wireless
communication connection with the control system of the ride apparatus fails to establish, and

the status information sent by the control system is not received.

10. The method according to claim 1, wherein the vehicle comprises a wheelchair, a self-balancing

scooter, or a robot.

11. A method for controlling a ride apparatus, comprising;:

establishing a wireless communication connection with a transport vehicle;

receiving, via the wireless communication connection, an automatic entering request from
the transport vehicle, wherein the automatic entering request comprises a ride starting position;

controlling the ride apparatus to move to the ride starting position;

controlling the ride apparatus to be in an open-door status;

controlling the ride apparatus to be in a delayed closing status, wherein a manual closing
button of the ride apparatus is disabled for a predetermined time in the delayed closing status;

sending, via the wireless communication connection, status information to the transport
vehicle, wherein the status information indicates that the ride apparatus has arrived at the ride

starting position and that the ride apparatus is in an open-door status;
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receiving a locking request from the transport vehicle, wherein the locking request is for
establishing a locking relationship between the transport vehicle and ride apparatus, wherein the
locking relationship allows the transport vehicle to enter the ride apparatus;

determining whether a number of transport vehicles that have established a locking
relationship with the ride apparatus is smaller than a preset threshold;

in response to determining that the number of transport vehicles that have established a
locking relationship with the ride apparatus is smaller than the preset threshold, sending a
locking instruction to the transport vehicle to enable the transport vehicle to automatically enter
the ride apparatus, wherein the locking instruction indicates that the locking relationship between

the transport vehicle and the ride apparatus has been established.

12. A transport vehicle, comprising a processor and a non-transitory computer-readable storage
medium storing instructions that, when executed by the processor, cause the transport vehicle to
perform a method for automatically entering a ride apparatus, the method comprising:

establishing a wireless communication connection with a control system of the ride
apparatus;

sending, via the wireless communication connection, an automatic entering request to the
control system of the ride apparatus, the automatic entering request comprising a ride starting
position;

receiving, via the wireless communication connection, status information sent by the control
system of the ride apparatus; and

determining, according to the status information, that the ride apparatus has arrived at the
ride starting position and that the ride apparatus is in an open-door status, wherein after the ride
apparatus has arrived at the ride starting position and is in the open-door status, the ride
apparatus enters a delayed closing status, wherein a manual door-closing button of the ride
apparatus is disabled for a first predetermined time in the delayed closing status;

sending, via the wireless communication connection, a locking request to the control system
of the ride apparatus, wherein the locking request is for establishing a locking relationship
between the vehicle and the ride apparatus, wherein the locking relationship allows the vehicle to

enter the ride apparatus;

29


bhang
Typewritten Text
MCSLLP


MCSLLP

determining whether a locking instruction is received from the control system of the ride
apparatus, wherein the locking instruction indicates that the locking relationship between the
vehicle and ride apparatus has been established; and

in response to determining that the locking instruction is received from the control system of

the ride apparatus, automatically entering the ride apparatus.

13. A control system of a ride apparatus, comprising a processor and a non-transitory computer-
readable storage medium storing instructions that, when executed by the processor, cause the
control system of the ride apparatus to perform operations comprising:

establishing a wireless communication connection with a transport vehicle;

receiving, via the wireless communication connection, an automatic entering request from
the transport vehicle, wherein the automatic entering request comprises a ride starting position;

controlling the ride apparatus to move to the ride starting position;

controlling the ride apparatus to be in an open-door status;

controlling the ride apparatus to be in a delayed closing status, wherein a manual closing
button of the ride apparatus is disabled for a predetermined time in the delayed closing status;

sending, via the wireless communication connection, status information to the transport
vehicle, wherein the status information indicates that the ride apparatus has arrived at the ride
starting position and that the ride apparatus is in an open-door status;

receiving a locking request from the transport vehicle, wherein the locking request is for
establishing a locking relationship between the transport vehicle and ride apparatus, wherein the
locking relationship allows the transport vehicle to enter the ride apparatus;

determining whether a number of transport vehicles that have established a locking
relationship with the ride apparatus is smaller than a preset threshold;

in response to determining that the number of transport vehicles that have established a
locking relationship with the ride apparatus is smaller than the preset threshold, sending a
locking instruction to the transport vehicle to enable the transport vehicle to automatically enter
the ride apparatus, wherein the locking instruction indicates that the locking relationship between

the transport vehicle and the ride apparatus has been established.
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