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(57) Abstract: A simulation server capable of
interacting with a plurality of simulators to per-
form a plurality of simulations. The simulation
server comprises a communication interface for
exchanging data with other entities. The pro-
cessing server also comprises a processing unit
for executing at least one simulation. The pro-
cessing unit also generates simulator simulation
data and transmits the simulator simulation data
to at least one simulator via the communication
interface. The simulator simulation data are rep-
resentative of the execution of the at least one
simulation. The processing unit also receives
simulator interaction data from the at least one
simulator via the communication interface. The
processing unit further processes the simulator
interaction data and controls the execution of
the at least one simulation based on the pro-
cessed simulator interaction data. The simula-
tion server may also interact with one or more of
portable computing devices to perform the plur-
ality of simulations.
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SIMULATION SERVER INTERACTING WITH A PLURALITY
OF SERVERS

TECHNICAL FIELD

[0001] The present disclosure relates to the field of simulators. More
specifically, the present disclosure relates a simulation server capable of

interacting with a plurality of simulators to perform a plurality of simulations.
BACKGROUND

[0002] Flight simulators are used by commercial airlines and air forces to
train their pilots to face various types of situations. A simulator is capable of
simulating various functionalities of an aircraft, and of reproducing various
operational conditions of a flight (e.g. takeoff, landing, hovering, etc.). A trainee
(e.g. a pilot performing a training session) interacts with the simulator to control
various functionalities of the simulated aircraft during a simulation executed by the
simulator. Similarly, an instructor (e.g. an experienced pilot) may interact with the
simulator for various purposes, including controlling a simulation currently
executed by the simulator, creating or updating simulation scenarios, controlling

the simulation environment of a trainee, etc.

[0003] A flight simulator is a very complex system, comprising dedicated
hardware and software components for executing and controlling a simulation, as
well as dedicated physical components (e.g. a simulated control cabin of an
aircraft) for simulating corresponding physical components of the simulated
aircraft. Thus, the design, usage, maintenance and upgrade of a flight simulator is

very costly, in terms of financial resources as well as qualified human resources.

[0004] Since an increasing part of the added value of a flight simulator
consists in its software components, the design of a flight simulator may benefit

from the advances in client / server or cloud computing architectures. In particular,
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some of the software components currently executed on a flight simulator may be
executed on standardized servers or computing devices, to implement a client /
server or cloud based simulation architecture. The advantages of a client / server
or cloud based architecture in terms of costs, usage flexibility, ease of
maintenance, etc. have been proven in various technological fields, and could be
applied to the field of flight simulators, and more generally to other types of

simulators (e.g. medical simulators).

[0005] Therefore, there is a need for a simulation server capable of
interacting with a plurality of simulators to perform a plurality of simulations.

SUMMARY

[0006] According to a first aspect, the present disclosure provides a
simulation server. The simulation server comprises a communication interface for
exchanging data with other entities. The processing server also comprises a
processing unit for executing at least one simulation. The processing unit also
generates simulator simulation data and transmits the simulator simulation data to
at least one simulator via the communication interface. The simulator simulation
data are representative of the execution of the at least one simulation. The
processing unit also receives simulator interaction data from the at least one
simulator via the communication interface. The processing unit further processes
the simulator interaction data and controls the execution of the at least one

simulation based on the processed simulator interaction data.

[0007] In a particular aspect, the processing unit of the simulation server
also generates and transmits portable computing device simulation data
(representative of the execution of the at least one simulation) to at least one
portable computing device, receives portable computing device interaction data
from the at least one portable computing device, and processes the portable
computing device interaction data to control the execution of the at least one



WO 2017/139880

PCT/CA2017/050188

simulation based on the processed portable computing device interaction data.

[0008]

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the disclosure will be described by way of

example only with reference to the accompanying drawings, in which:

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

Figure 1 illustrates a legacy simulator configuration;

Figures 2A, 2B and 2C illustrate a simulation server interacting
with a simulator and portable computing devices for executing a

simulation;

Figures 3A, 3B and 3C respectively illustrate exemplary
embodiments of components and functionalities of the simulation
server, simulator and portable computing devices of Figures 2A,
2B and 2C;

Figure 4 illustrates a simulation server concurrently interacting

with a plurality of simulators and portable computing devices;

Figure 5 illustrates respective displays of the simulator and
portable computing device of Figures 3B and 3C;

Figures 6A, 6B and 6C represent an exemplary flow diagram
illustrating interactions between components of the simulation
server of Figure 3A and the portable computing device of Figure
3C;

Figures 7 and 8 illustrate components of a simulation server and
portable computing device for managing lesson plans and
associated events;

Figure 9 illustrates a KPI assigned to an event consisting of a

pitch angle measurement; and



WO 2017/139880 PCT/CA2017/050188

[0017] Figures 10 and 11 represent visual alarms or prediction indicators
associated to an event being displayed on a visual representation

of the execution of a simulation.
DETAILED DESCRIPTION

[0018] The foregoing and other features will become more apparent
upon reading of the following non-restrictive description of illustrative
embodiments thereof, given by way of example only with reference to the
accompanying drawings. Like numerals represent like features on the various

drawings.

[0019] Various aspects of the present disclosure generally address one
or more of the problems related to the usage of a simulation server for providing
simulations services to a plurality of simulators and portable computing devices.
Although the examples provided in the rest of the disclosure are in the field of
aircraft simulators, the teachings of the present disclosure can also be applied to
simulators of terrestrial vehicles such as tanks, maritime vehicles such as boats,
etc. The simulators may also perform a real time simulation of an underground

system, a mining facility, a nuclear plant, a human body, etc.

SIMULATION SERVER

[0020] Referring now to Figure 1, a legacy simulator 100 is represented.
The simulator 100 executes a simulation. The execution of the simulation is
generally performed in real time and encompasses a plurality of functions, which
are performed sequentially or concurrently.

[0021] The execution of the simulation comprises executing one or more
simulation functionalities 110. In the case of an aircraft simulator, examples of

simulation functionalities 110 include simulations of the following components of
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the aircraft: simulation of the engines, simulation of the landing gear, simulation of
the electrical circuits, simulation of the hydraulic circuits, simulation of the cockpit,
etc. Furthermore, the execution of particular simulation functionality 110 may
trigger the display of generated simulation data (e.g. in the form of a navigation
map, a radar map, a weather map, a flight map, aircraft data, etc.) on a display of
the simulator 100. Simulation functionalities 110 can be implemented separately
in software modules executed by the simulator 100, or grouped per category of
equipment, type of simulation, etc. into larger software modules. The simulator
100 is capable of executing several simulation functionalities 110 in parallel, to
perform an exhaustive simulation of the aircraft. Alternatively, the simulator 100
executes a single simulation functionality 110 (or a limited number of simulation
functionalities 110) to perform a restricted simulation of the aircraft, focusing on
specific systems and sub-systems of the aircraft (e.g. only the engines, only the

engines and landing gear in combination, etc.).

[0022] The execution of the simulation also comprises executing a
simulator graphical user interface (GUI) functionality 130. The simulator GUI
functionality 130 allows a user 20 (for example a trainee) to interact with the
simulator 100, and more specifically with the simulation functionalities 110
currently executed by the simulator 100. In the case of an aircraft simulator, the
simulator GUI functionality 130 comprises displaying simulation data generated by
the simulation functionalities 110 on one or more displays of the simulator 100.
The displayed simulation data may include flight parameters (e.g. altitude, speed,
etc.), aircraft parameters (e.g. remaining fuel, alarms, etc.), maps (e.g. navigation
map, weather map, radar map, etc.), virtual controls, out-of window information,
etc. The simulator GUI functionality 130 also comprises receiving interactions
from the user 20 via one or more user interfaces of the simulator 100. The user
interface(s) may include traditional computer user interfaces (e.g. a keyboard, a
mouse, a trackpad, a touch screen, etc.), as well as dedicated simulation user
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interfaces (e.g. switches, simulation command controls, joysticks, etc.). The
interactions received from the user 20 are processed by the simulation
functionalities 110, and affect the simulation of one or more systems of the
aircraft.

[0023] The execution of the simulation also comprises executing an
Instructor Operating Station (I0S) functionality 120. The 10S functionality 120
allows a user 10 (for example an instructor) to interact with the simulator 100, and
more specifically with the simulation functionalities 110 currently executed by the
simulator 100. For instance, 10S User Interface (Ul) pages are displayed on a
display of the simulator 100, allowing the user 10 to control in real time the
execution of a particular simulation scenario executed by the simulation
functionalities 110. The [0S 120 comprises graphical control elements (e.g.
menus and sub-menus, list boxes, etc.) for controlling the execution of the
simulation (e.g. modifying simulation parameters) and graphical display elements
(e.g. images, text fields, icons, embedded videos, etc.) for displaying simulation
data generated by the simulation functionalities 110. In the case of an aircraft
simulator, the user 10 interacts with the |OS 120 via one or more user interfaces
(e.g. a keyboard, a mouse, a trackpad, a touch screen, etc.) to configure and / or
update simulation parameters (e.g. weather conditions, flight plan, etc.). The
configured / updated simulation parameters are processed by the simulation
functionalities 110, and affect the simulation of one or more systems of the

aircraft.

[0024] In a particular embodiment, the execution of the simulation also
comprises executing at least one proxy function (not represented in Figure 1). The
proxy function allows other functionalities of the simulator 100 (e.g. 10S
functionality 120 and simulator GUI functionality 130) to interact with the
simulation functionalities 110. A plurality of proxy functions may be executed
concurrently, each proxy function providing an interface to a specific functionality
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among the simulation functionalities 110.

[0025] Referring now concurrently to Figures 2A, 2B and 2C,
embodiments of a simulation server 200 and a simulator 300 in accordance with
the present invention are represented. The present simulation server 200 and
simulator 300 rely on sharing processing performed when executing a simulation

between themselves.

[0026] The simulation server 200 executes a simulation, which
comprises executing one or more server simulation functionalities 210, executing
a server |0OS functionality 220, and executing a server graphical user interface
(GUI) functionality 230. The simulator 300 also executes the simulation, which
comprises executing one or more simulator simulation functionalities 310,
executing a simulator 10S User Interface (Ul) 320, and executing a simulator
graphical user interface (GUI) 330.

[0027] The simulation functionalities 110 of the legacy simulator 100
have been split between the server simulation functionalities 210 and the
simulator simulation functionalities 310. The server simulation functionalities 210
perform the computations for simulating the operations of the simulated entity.
The present simulation server 200 and simulator 300 may be used to simulate any
type of entity, such as for example aircrafts, spatial shuttles, vessels, vehicles,
etc. For simplicity purposes, the following description will provide examples
related to aircrafts. Such examples are provided for example purposes only, and
should not be construed to limit the scope of protection sought for the present
simulation server 200 and simulator 300.

[0028] The server simulation functionalites 210 may perform
computations for simulating components of the vehicle being simulated, for
example engines, electrical circuits, hydraulic circuits, information shown and
displayed to a user of the simulator, etc. The server simulation functionalities 210
generate simulation data 211, which are used locally by other functionalities
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implemented by the simulation server 200 (e.g. the server 10S functionality 220
and the server GUI functionality 230). The server simulation functionalities 210
also generate simulation data 212, which are transmitted to the simulator 300
through a communication network 30. The transmitted simulation data 212 can be
used by the simulator GUI 330, the simulator IOS Ul 320 and the simulator
simulation functionalities 310, but may also be used by other functionalities
implemented by the simulator 300 (this use case is not represented in Figure 2A).
The simulation data 212 include visual data in the form of static 2D or 3D
simulation images, or a flow of 2D or 3D simulation images. Examples of visual
data include a navigation map, a radar map, a weather map, a flight map, aircraft
data, etc. For instance, a map may consist in a static 2D or 3D image, or a flow of
2D or 3D images corresponding to a real time streaming of the map. The visual
data are displayed by at least one simulator GUI 330 and simulator I0S Ul 320 on
display(s) of the simulator 300. The simulation data 212 may also include
actuation data, which are processed by the simulator simulation functionalities
310 for actuating physical component(s) of the simulator 300 (e.g. actuating
hydraulic cylinders for moving a simulated control cabin representative of the
entity). The simulator simulation functionalities 310 may also perform local
computations for simulating some of the operations of the simulated entity, which
are not performed by the server simulation functionalities 210. The simulator
simulation functionalities 310 also generate feedback simulation data 212, which
are transmitted to the simulation server 200 through the communication network
30. These feedback simulation data 212 are representative of an operational
status of the simulator 300, and are used by the server simulation functionalities
210 as a feedback for taking into consideration the operational status of the
simulator 300 when executing the simulation. For example, the server simulation
functionalities 210 transmit simulation data 212 for actuating (by the simulator
simulation functionalities 310) a physical component of the simulator 300, and the
simulator simulation functionalities 310 transmit feedback simulation data 212
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indicating that the activation of the physical component of the simulator 300 has
been completed. Upon reception of the feedback simulation data 212, the server
simulation functionalities 210 proceed with the next step in the execution of the
simulation, taking into consideration the new operational status of the simulator
300.

[0029] The I0S functionality 120 of the legacy simulator 100 has also
been split between the server |I0S functionality 220 and the simulator 10S Ul 320.
The server 10S functionality 220 performs the computations related to the 10S
functionality, while the simulator 10S Ul 320 performs the interactions with a user
10. The server 10S functionality 220 generates 10S control and monitoring data
222, which are transmitted to the simulator 300 through the communication
network 30. The IOS control and monitoring data 222 are used by the simulator
|OS Ul 320 for interacting with the user 10. The IOS control and monitoring data
222 includes I0S Ul page(s), e.g. each 10S Ul page corresponding to a user
interface with sub-groups of instances, which are displayed on a display of the
simulator 300 by the simulator 10S Ul 320. The displayed 10S Ul page(s) allow
the user 10 to control in real time (at the simulator 300) the execution of a
particular simulation scenario executed by the server simulation functionalities
210. More specifically, by interacting with the |0S Ul 320, the user 10 generates
|IOS interaction data 222 (e.g. configuration, monitoring and / or update of
simulation parameters), which are transmitted via the network 30 to the server
|OS functionality 220. The server |OS functionality 220 interacts with the server
simulation functionalities 210 by exchanging data 211. As mentioned previously,
the data 211 include simulation data generated by the server simulation
functionalities 210, and used by the server |0OS functionality 220 for generating
IOS Ul pages(s), which are transmitted to the simulator |OS Ul 320. The data 211
also include the configuration / update of simulation parameters received from the
simulator [0S Ul 320, which may be pre-processed by the server |OS functionality
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220 before transmission to the server simulation functionalities 210. The server
simulation functionalities 210 use the configuration / update of simulation
parameters to control the execution of the simulation. As mentioned previously,
the simulator 10S Ul 320 also receives simulation data 212 (e.g. 2D or 3D maps)
from the server simulation functionalities 210, displayed on display(s) of the

simulator 300.

[0030] The simulator GUI functionality 130 of the legacy simulator 100
has also been split between the server GUI functionality 230 and the simulator
GUI 330. The server GUI functionality 230 performs the computations related to
the graphical representations to be displayed to the user 20, while the simulator
GUI 330 performs the interactions with the user 20. The server GUI functionality
230 generates graphical user interface (GUI) graphical data 232, which are
transmitted to the simulator 300 through the communication network 30. The GUI
graphical data 232 are used by the simulator GUI 330 for interacting with the user
20. The GUI graphical data 232 include simulation parameters, events and
information (e.g. entity parameters, events, maps, etc.), which are displayed on
display(s) of the simulator 300 by the simulator GUI 330. The displayed GUI
graphical data 232 allow the user 20 to interact in real time (at the simulator 300)
with the execution of a particular simulation scenario executed by the server
simulation functionalities 210. More specifically, based on the displayed GUI
graphical data 232, the user 20 interacts with one or more user interfaces of the
simulator 300. The simulator GUI 330 generates GUI interaction data 232
corresponding to the user 20 interactions, which are transmitted via the network
30 to the server GUI functionality 230. The server GUI functionality 230 interacts
with the server simulation functionalities 210 by exchanging data 211. As
mentioned previously, the data 211 include simulation data generated by the
server simulation functionalities 210, and used by the server GUI functionality 230

for generating the simulation parameters, events and information transmitted to
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the simulator GUI 330. The data 211 also include the user 20 interactions
received from the simulator GUI 330, which may be pre-processed by the server
GUI functionality 230 before transmission to the server simulation functionalities
210. The server simulation functionalities 210 use the user 20 interactions to
control the execution of the simulation. As mentioned previously, the simulator
GUI 330 also receives simulation data 212 (e.g. 2D or 3D maps) from the server
simulation functionalities 210, which are further displayed on the simulator 300
through the simulator GUI 330.

[0031] In a particular embodiment, at least one of the functionalities
implemented by the legacy simulator 100 of Figure 1 may not be deported on the
simulation server 200, but fully implemented on the simulator 300. For example,
the simulation server 200 does not include the server GUI functionality 230 and
the simulator 300 includes the simulator GUI functionality 130 of the legacy
simulator 100 in place of the simulator GUI 330. In this particular embodiment, the
simulator GUI 130 is implemented on the simulator 300 and interacts directly with
the server simulation functionalities 210 via the network 30. This embodiment is
not represented in the Figures.

[0032] The network 30 may consist of a mobile network (e.g. a Wi-Fi
network or cellular network), a fixed network (e.g. an Ethernet network), a
combination thereof, etc. The network 30 may allow communications between
devices over an Intranet, an Extranet, the global Internet, etc. The simulation
server 200 and the simulator 300 both include a communication interface
compatible with the network 30, for exchanging data over the network 30. For
example, the simulation server 200 and the simulator 300 comprise a
communication interface supporting both Wi-Fi and Ethernet, to easily adapt to a
particular network 30 deployed at the premises where they are respectively

operating.

[0033] Although not represented in Figure 2A for simplification purposes,
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the server simulation functionalities 210 generally comprise a plurality of
functions, for example a Weather function and a Navigation function (represented
and described later with respect to Figure 3A). The Navigation function of the
server simulation functionalities 210 interfaces with other functionalities of the
simulation server 200 (e.g. with the server GUI functionality 230 and with a
dedicated 10S function 10S_1 (represented in Figure 3A) of the server 10S
functionality 220). Similarly, the Weather function of the server simulation
functionalities 210 interfaces with other functionalities of the simulation server 200
(e.g. with the server GUI functionality 230 and with a dedicated 10S function
IOS_2 (represented in Figure 3A) of the server 10S functionality 220). As
mentioned previously with respect to the legacy simulator represented in Figure 1,
a plurality of proxy functions may be used to interface the functions (e.g.
Navigation and Weather respectively) of the server simulation functionalities 210
with other functionalities of the simulation server 200 (e.g. the server 10S
functionality 220 and the server GUI functionality 230).

[0034] In the rest of the description, the simulation data 212 generated
and transmitted by the server simulation functionalities 210 to the simulator 300
may be referred to as simulator simulation data. The 10S control and monitoring
data 222 generated and transmitted by the server 10S functionality 220 to the
simulator 300 may be referred to as simulator 10S control and simulation data.
The GUI graphical data 232 generated and transmitted by the server GUI
functionality 230 to the simulator 300 may be referred to as simulator graphical
data.

[0035] The |10S interaction data 222 generated and transmitted by the
simulator 10S Ul 320 to the simulation server 200 and the GUI interaction data
232 generated and transmitted by the simulator GUI 330 to the simulation server

200 may be referred to as simulator interaction data.

[0036] Referring now concurrently to Figures 2A and 2B, portable
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computing devices 400 and 400" are represented in Figure 2B. The portable
computing devices 400 and 400" implement some of the functionalities
implemented on the simulator 300 represented in Figure 2A.

[0037] The portable computing device 400 and 400" may consist in
various types of computing devices having a form factor allowing easy carrying.
Examples of such portable computing devices 400 and 400’ include laptops,
tablets, etc. The portable computing devices 400 and 400" both include a
communication interface compatible with the network 30, for exchanging data with
the simulation server 200 over the network 30.

[0038] The portable computing device 400 implements a portable
computing device 10S Ul 420 similar to the simulator 10S Ul 320. The portable
computing device 10S Ul 420 exchanges [0S data 222 (IOS control and
monitoring data, and 10S interaction data) with the server IOS functionality 220
over the network 30, in a similar manner as the simulator 10S Ul 320. The
portable computing device 10S Ul 420 allows the user 10 to control in real time,
via the portable computing device 400, the execution of a particular simulation
scenario executed by the server simulation functionalities 210. The portable
computing device 10S Ul 420 also receives simulation data 212 (e.g. 2D or 3D
maps) from the server simulation functionalities 210, which are further displayed
on the portable computing device 400 through the portable computing device 10S
Ul 420.

[0039] In this configuration, the [0S functionality 120 of the legacy
simulator 100 represented in Figure 1 has been split between the server 10S
functionality 220 and the portable computer device 10S Ul 420. The server |0S
functionality 220 performs the computations related to the 10S functionality, while
the portable computing device 10S Ul 420 performs the interactions with the user
10.

[0040] The server 10S functionality 220 is adapted for simultaneously or
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alternatively supporting interactions with the simulator I0S Ul 320 and the
portable computing device |0S Ul 420. For example, the same user 10 can use
the simulator 10S Ul 320 during a first simulation session, and the portable
computing device 10S Ul 420 during a second simulation session, both sessions
being performed by executing server simulation functionalities 210. In another
example, a first user 10 uses the simulator 10S Ul 320 during a simulation session
(for controlling a first simulation functionality), and a second user 10
simultaneously uses the portable computing device 10S Ul 420 during the same
simulation session (for controling a second simulation functionality), the
simulation session being performed by executing the server simulation

functionalities 210.

[0041] The portable computing device 400" implements a portable
computing device graphical user interface (GUI) 430 similar to the simulator GUI
330. The portable computing device GUI 430 exchanges GUI graphical data and
GUI interaction data 232 with the server GUI functionality 230 over the network
30, in a similar manner as the simulator GUI 330. The portable computing device
GUI 430 allows the user 20 to interact in real time, via the portable computing
device 400’, with the execution of a particular simulation scenario executed by the
server simulation functionalities 210. As mentioned previously, the portable
computing device GUI 430 also receives and displays simulation data 212 (e.g.
2D or 3D maps) from the server simulation functionalities 210.

[0042] In this configuration, the simulator GUI functionality 130 of the
legacy simulator 100 represented in Figure 1 has been split between the server
GUI functionality 230 and the portable computing device GUI 430. The server GUI
functionality 230 performs the computations related to the graphical
representations to be displayed to the user 10, while the portable computing
device GUI 430 performs the interactions with the user 20.

[0043] The server GUI functionality 230 is adapted for simultaneously or
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alternatively supporting interactions with the simulator GUI 330 and the portable
computing device GUI 430. For example, user 20 can use the simulator GUI 330
during a first training session, and the portable computing device GUI 430 during
a second training session, both simulation sessions being performed by executing
server simulation functionalities 210. In another example, a first user 20 uses the
simulator GUI 330 during a simulation session (for interacting with a first
simulation functionality 210), and a second user 20 simultaneously uses the
portable computing device GUI 430 during the same simulation session (for
interacting with a second simulation functionality 210), the simulation sessions
being performed by executing the first and second server simulation functionalities
210.

[0044] In the rest of the description, the simulation data 212 generated
and transmitted by the server simulation functionalites 210 to a portable
computing device 400 or 400’ may be referred to as portable computing device

simulation data.

[0045] The [0S control and monitoring data 222 generated and
transmitted by the server |OS functionality 220 to a portable computing device 400
may be referred to as portable computing device IOS control and monitoring data.
The GUI graphical data 232 generated and transmitted by the server GUI
functionality 230 to a portable computing device 400" may be referred to as
portable computing device graphical data. The |OS interaction data 222
generated and transmitted by the portable computing device 10S Ul 420 to the
simulation server 200 and the GUI interaction data 232 generated and transmitted
by the portable computing device GUI 430 to the simulation server 200 may be
referred to as portable computing device interaction data.

[0046] Figure 2C illustrates another operational configuration of the
simulation server 200 and simulator 300. In this particular configuration, the user
10 uses the portable computing device 10S Ul 420 for controlling in real time
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(through the server |OS functionality 220) the execution of a particular simulation
scenario executed by the server simulation functionalities 210. The user 20 uses
the simulator GUI 330 for interacting in real time (through the server GUI
functionality 230) with the execution of the same particular simulation scenario
executed by the server simulation functionalities 210.

[0047] A person skilled in the art will readily understand that the usage of
the simulation server 200 provides the required flexibility for implementing a
plurality of other operational configurations involving the simulation server 200,
the simulator 300 and portable computing device(s) (e.g. 400 and 400’), which

have not been represented in the Figures for simplification purposes.

[0048] Referring now to Figures 3A, 3B and 3C, exemplary embodiments
of components and functionalities of the simulation server 200, the simulator 300
and the portable computing device 400 are represented.

[0049] Referring more specifically to Figure 3A, the simulation server
200 comprises a processing unit 201, having one or more processors (not
represented in Figure 3A for simplification purposes) capable of executing
instructions of computer program(s). Each processor may further have one or
several cores. The processing unit 201 implements functionalities of the
simulation server 200 by executing computer program(s) instructions. The
functionalities implemented by the processing unit 201 include the server
simulation functionalities 210, the server 10S functionality 220 and the server GUI

functionality 230.

[0050] The simulation server 200 comprises memory 202 for storing
instructions of the computer program(s) executed by the processing unit 201, data
generated by the execution of the computer program(s), data received via a
communication interface 203, etc. The simulation server 200 may comprise

several types of memories, including volatile memory, non-volatile memory, etc.
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[0051] The simulation server 200 comprises the communication interface
203, for exchanging data with other devices, including one or more simulators 300
and / or one or more portable computing devices 400 via the network 30. The
exchanged data comprise the 10S data 222, the GUI data 232 and the simulation
data 212 represented in Figures 2A and 2B. The communication interface 203

supports one of more communication protocols, such as Wi-Fi, Ethernet, etc.

[0052] The simulation server 200 may comprise a display 204 (e.g. a
regular screen or a tactile screen) for displaying data processed and / or
generated by the processing unit 201. The simulation server 200 may also
comprise one or more user interface 205 (e.g. a mouse, a keyboard, a trackpad, a
touchscreen, etc.) for allowing a user to interact directly with the simulation server
200.

[0053] The server [0S functionality 220, the server simulation
functionalities 210, and the server GUI functionality 230 are implemented by one
or more computer programs. Each computer program comprises instructions for
implementing the corresponding function when executed by the processing unit
201. The instructions are comprised in a non-transitory computer program product
(e.g. memory 202). The instructions are deliverable via an electronically-readable
media, such as a storage media (e.g. a USB key or a CD-ROM) or the network 30
(through the communication interface 203).

[0054] Referring more specifically to Figure 3B, the simulator 300
comprises a processing unit 301, having one or more processors (not represented
in Figure 3B for simplification purposes) capable of executing instructions of
computer program(s). Each processor may further have one or several cores. The
processing unit 301 implements functionalities of the simulator 300 by executing
instructions of the computer program(s). The functionalities implemented by the
processing unit 301 include the simulator simulation functionalities 310, the
simulator [0S Ul 320 and the simulator GUI 330.
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[0055] The simulator 300 comprises memory 302 for storing instructions
of the computer program(s) executed by the processing unit 301, data generated
by the execution of the computer program(s), data received via a communication
interface 303, etc. The simulator 300 may comprise several types of memories,

including volatile memory, non-volatile memory, etc.

[0056] The simulator 300 comprises the communication interface 303,
for exchanging data with other devices, including the simulation server 200 via the
network 30. The exchanged data comprise the |OS data 222, the GUI| data 232
and the simulation data 212 represented in Figure 2A. The communication
interface 303 supports one of more communication protocols, such as Wi-Fi,

Ethernet, etc.

[0057] The simulator comprises one or more actuators 306 for actuating
physical component(s) of the simulator 300 (for example. actuating hydraulic
cylinders for moving a simulated control cabin of an aircraft) under the control of
the simulator simulation functionalities 310 executed by the processing unit 301.

[0058] The simulator 300 comprises one or more displays 304 (e.g. a
regular screen or a tactile screen) for displaying data processed and / or
generated by the processing unit 301. The simulator 300 also comprises one or
more user interface 305 (e.g. traditional computer user interfaces as well as
dedicated simulation user interfaces) for allowing users to interact with the

simulator 300.

[0059] In a particular embodiment, the simulator |OS Ul 320 includes a
display function 321 and an interaction function 322. The display function 321
processes the 10S control and monitoring data 222 and the simulation data 212 of
Figure 2A, received from the simulation server 200 via the communication
interface 303, and displays the processed |OS control and monitoring data 222
and simulation data 212 on the display 304.
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[0060] The simulator I0S Ul interaction function 322 generates the 10S
interaction data 222 of Figure 2A based on the interactions of the user 10 (via the
user interface(s) 305) with the processed IOS control and monitoring data 222
displayed on the display 304. The 10S interaction data 222 are transmitted to the
server |OS functionality 220 of the simulation server 200 through the

communication interface 303.

[0061] The simulator GUI 330 may also include a display function and an
interaction function, not represented in Figure 3B for simplification purposes. The
display function processes the GUI graphical data 232 and the server simulation
data 212 of Figure 2A, received from the simulation server 200 via the
communication interface 303, and displays the processed GUI graphical data 232

and server simulation data 212 on the display 304.

[0062] The interaction function of the simulator GUI 330 generates the
GUl interaction data 232 of Figure 2A based on the interactions of the user 20 (via
the user interface(s) 305) with the processed GUI graphical data 232 displayed on
the display 304. The GUI interaction data 232 are transmitted to the server GUI
functionality 230 of the simulation server 200 through the communication interface
303.

[0063] In another particular embodiment, the simulator simulation
functionalities 310 include a display function 311 and an actuation function 312.
The display function 311 processes simulation data 212 of Figure 2A received
from the simulation server 200 via the communication interface 303, and displays
the processed simulation data on the display 304. The display function 311 can
be used for displaying the simulation data 212 of Figure 2A which cannot be
displayed via the simulator |IOS Ul 320 or the simulator GUI 330.

[0064] The actuation function 312 processes other simulation data 212
of Figure 2A which include actuation data, received from the simulation server 200
via the communication interface 303. The actuation function 312 processes the
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received actuation data and actuates a corresponding actuator 306. The actuation
function 312 also generates feedback actuation data representative of a state of
the actuated corresponding actuator 306. The feedback actuation data are
transmitted to the simulation server 200 through the communication interface 303.
More specifically, simulation data 212 of Figure 2A comprising the feedback
actuation data are transmitted to the server simulation functionalities 210
represented in Figure 3A.

[0065] The simulator simulation functionalities 310, the simulator 10S Ul
320, and the simulator GUlI 320 are implemented by one or more computer
programs. Each computer program comprises instruction for implementing the
corresponding function when executed by the processing unit 301. The
instructions are comprised in a non-transitory computer program product (e.g.
memory 302). The instructions are deliverable via an electronically-readable
media, such as a storage media (e.g. a USB key or a CD-ROM) or the network 30
(through the communication interface 303).

[0066] Referring more specifically to Figure 3C, the portable computing
device 400 comprises a processing unit 401, having one or more processors (not
represented in Figure 3C for simplification purposes) capable of executing
instructions of computer program(s). Each processor may further have one or
several cores. The processing unit 401 implements functionalities of the portable
computing device 400 by executing instructions of the computer program(s). The
functionalities implemented by the processing unit 401 include the portable
computing device 10S Ul 420.

[0067] The portable computing device 400 comprises memory 402 for
storing instructions of the computer program(s) executed by the processing unit
401, data generated by the execution of the computer program(s), data received
via a communication interface 403, etc. The portable computing device 400 may

comprise several types of memories, including volatile memory, non-volatile
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memory, etc.

[0068] The portable computing device 400 comprises the communication
interface 403, for exchanging data with other devices, including the simulation
server 200 via the network 30. The exchanged data comprise the 10S data 222
and the simulation data 212 represented in Figure 2B. The communication
interface 403 supports one of more communication protocols, such as Wi-Fi,
Ethernet, etc.

[0069] The portable computing device 400 comprises a display 404 (e.g.
a regular screen or a tactile screen) for displaying data processed and / or
generated by the processing unit 401. The portable computing device 400 also
comprises at least one user interface 405 (e.g. a mouse, a keyboard, a trackpad,
a touchscreen, etc.) for allowing a user (not represented in Figure 3C) to interact
with the portable computing device 400.

[0070] In a particular embodiment, the portable computing device |0S Ul
420 includes a display function 421 and an interaction function 422. The display
function 421 and interaction function 422 operate in a similar manner as the

display function 321 and interaction function 322 represented in Figure 3B.

[0071] The portable computing device 10S Ul 420 is implemented by one
or more computer programs. Each computer program comprises instruction for
implementing the corresponding function when executed by the processing unit
401. The instructions are comprised in a non-transitory computer program product
(e.g. memory 402). The instructions are deliverable via an electronically-readable
media, such as a storage media (e.g. a USB key or a CD-ROM) or the network 30
(through the communication interface 403).

[0072] In an alternative embodiment not represented in the Figures for
simplification purposes, the portable computing device 400 of Figure 3C may
correspond to the portable computing device 400’ represented in Figure 2B. The



WO 2017/139880 PCT/CA2017/050188

22

functionalities implemented by the processing unit 401 include the portable
computing device GUI 430 of Figure 2B in place of the portable computing device
|OS Ul 420. The data exchanged with the simulation server 200 comprise the GUI
data 232 and the simulation data 212 of Figure 2B.

[0073] In still another alternative embodiment not represented in the
Figures for simplification purposes, the portable computing device 400 of Figure
3C may be adapted for implementing both the portable computing device 10S Ul
420 and the portable computing device GUI 430 illustrated in Figure 2B. If user 10
is using the portable computing device 400, the portable computing device [0S Ul
420 is executed by the processing unit 401. If user 20 is using the portable
computing device 400, the portable computing device GUI 430 illustrated in Figure
2B is executed by the processing unit 401.

[0074] In a particular aspect, the processing unit 201 of the simulation
server 200 further executes a web server function 250, for implementing the
exchange of data between the simulation server 200 and the simulator 300 or the
portable computing devices 400. One of the users 10 or 20 (for example an
instructor or a trainee) initiates a simulation web session between the web server
function 250 and a web client implemented by the simulator 300 or portable
computing devices 400, as will be detailed later in the description. Once the
simulation web session is set up, data can be exchanged between the simulation
server 200 and the simulator 300 or portable computing devices 400 via the web
server function 250. The simulation data 212, the |0S data 222, and the GUI data
232 represented in Figures 2A and 2B are exchanged via the web server function
250.

[0075] In another particular aspect, the processing unit 201 of the
simulation server 200 further executes at least one rendering function 240. Each
instance of rendering function 240 is launched by the web server function 250,
after the aforementioned simulation web session has been initiated, as will be
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detailed later in the description. Each instance of rendering function 240
generates data adapted for rendering on a specific destination device. For
example, if the specific destination device is the portable computing device 400,
data such as 2D or 3D simulation images may need to be adapted to the
particular processing and display capabilities of the portable computing device
400. If the specific destination device is the simulator 300, these data may not
need a specific adaptation for rendering on the simulator 300. Thus, data which
do not need to be adapted are transmitted directly by the web server function 250,
while data which need to be adapted (e.g. 2D or 3D simulation images) are
processed by an instance of rendering function 240 for adaptation purposes. The
adapted data may be transmitted by the rendering function 240 to a destination
device. Alternatively, the adapted data are also transmitted via the web server
function 250 to a destination device. For illustration purposes, in the rest of the
description, the adapted data will be transmitted by the rendering function 240 to
a destination device (e.g. portable computing device 400). Usually, some of the
simulation data 212 represented in Figures 2A and 2B contain 2D or 3D
simulation images such as maps, which need to be adapted by an instance of
rendering function 240, in particular for transmission to a portable computing
device 400 with limited processing capabilities, display capabilities, etc. However,
some of the |0S data 222 and GUI data 232 represented in Figures 2A and 2B
may also be adapted by an instance of rendering function 240 when needed.

[0076] The adaptation of a static 2D or 3D simulation image (or a flow of
2D or 3D simulation images) by an instance of rendering function 240 may consist
in one of the following: encoding the simulation image(s) in a particular format
(e.g. JPEG, GIF, TIFF, PNG, etc.), applying a particular compression algorithm to
the simulation image(s), applying a particular image sampling algorithm to the
simulation image(s), and applying a particular algorithm for lowering an image

resolution of the simulation image(s).
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[0077] Since at least some of the communications with the simulation
server 200 are performed through the web server function 250, the processing
unit 301 of the simulator 300 and the processing unit 401 of the portable
computing device 400 respectively execute a web client function 350 and 450.
The web client functions 350 and 450 are used for establishing the previously
described simulation web session with the web server function 250 of the
simulation server 200. The web client functions 350 and 450 are further used for
exchanging data (e.g. simulation data 212, 10S data 222 and GUI| data 232
represented in Figures 2A and 2B) with the web server function 250 of the
simulation server 200. For instance, data transmitted by the web server function
250 to the simulator IOS Ul 320 are received by the web client function 350, and
forwarded to the simulator |OS Ul 320. Data to be transmitted by the simulator
1OS Ul 320 to the simulation server 200 are transmitted to the web client function
350, which forwards them to the web server function 250. The use of a web client
for exchanging data is well known in the art, and will not be further detailed in the

rest of the description.

[0078] With respect to the adapted data transmitted by an instance of
rendering function 240 of the simulation server 200, they are not received by a
web client (e.g. 450 on the portable computing device 400), but received directly
by the destination functionality (e.g. portable computing device 10S Ul 420). A
proprietary communication protocol using pre-defined or dynamically allocated
communication sockets can be used for transmitting the adapted data, as is well

known in the art.

[0079] For illustration purposes, the operations of the web server
function 250 and the rendering functions 240 will now be detailed in the context of
an exchange of data between the simulation server 200 and the portable
computing device 400. In this context, some of the data transmitted by the

simulation server 200 need to be adapted to the capabilities of the portable
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computing device 400 by one or more instances of rendering function 240, while
other data can be transmitted directly via the web server function 250.

[0080] The data adapted for rendering on a particular destination device
(e.g. portable computing device 400) usually consist in simulation data generated
by the simulation functionalities 210 (e.g. 2D or 3D maps), and adapted by a
particular instance of rendering function 240. For example, the aforementioned
Navigation function of the server simulation functionalities 210 generates
simulation data transmitted to a Navigation rendering function 240. The
Navigation rendering function 240 adapts the simulation data (e.g. a navigation
map) for rendering on the portable computing device 400, and transmits the
adapted simulation data to the portable computing device 400. Similarly, the
aforementioned Weather function of the server simulation functionalities 210
generates simulation data transmitted to a Weather rendering function 240. The
Weather rendering function 240 adapts the simulation data (e.g. a weather map)
for rendering on the portable computing device 400, and transmits the adapted
simulation data to the portable computing device 400. A plurality of instances of
rendering function 240 (e.g. Navigation and Weather rendering functions) can be
simultaneously generating and transmitting adapted simulation data to the
portable computing device 400. The display function 421 of the portable
computing device 10S Ul 420 receives and displays the simulation data which
have been adapted and transmitted by the Navigation and Weather rendering

functions 240.

[0081] The web server function 250 directly transmits data to the
portable computing device 400, which do not need to be processed by one of the
instances of rendering function 240. Such data usually include the 10S control
and monitoring data 222 (e.g. a control web page) generated by the server 10S
functionality 220, which are transmitted to the web server function 250, and further
transmitted to the portable computing device 400. Such data may also include
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complementary simulation data generated by one of the server simulation
functionalities 210. For instance, the Navigation function of the server simulation
functionalities 210 generates complementary simulation data (e.g. parameters of
the simulation such as wind speed, events of the simulation such as aircraft speed
too high, etc.), which are transmitted to the web server function 250, and further
transmitted to the portable computing device 400. The parameters and / or events
can be displayed on the display 404 of the portable computing device 400 in the
form of icons, text fields, etc. For instance, the parameters and / or events
constitute additional simulation information displayed in complement of a
Navigation map displayed on the display 404 of the portable computing device
400. The Navigation map has been generated by the Navigation rendering
function 240 based on simulation data generated by the Navigation function of the
server simulation functionalities 210, and transmitted to the portable computing
device 400.

[0082] For example, the [0S function 10S 1 of the server 10S
functionality 220 transmits I0S control and monitoring data 222 (e.g. a Navigation
control web page) to the portable computing device 400 for controlling the
execution of the Navigation function of the server simulation functionalities 210.
The 10S control and monitoring data 222 are transmitted by the I0OS function
IOS_1 to the web server function 250, and further transmitted to the portable
computing device 400 for display. The 10S control and monitoring data 222 are
displayed by the display function 421 of the portable computing device 10S Ul 420
on the display 404. User 10 interacts with the displayed 10S control and
monitoring data 222 (e.g. the Navigation control web page) and the interaction
function 422 of the portable computing device 10S Ul 420 generates 10S
interaction data 222. User 10 interacts via the user interface 405 (e.g. a keyboard,
a mouse, a trackpad, a touch screen, etc.) of the portable computing device 400,
and the IOS interaction data 222 are generated based on this interaction. The 10S
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interaction data 222 are transmitted by the portable computing device 400 to the
web server function 250, and forwarded to the 10S function 10S_1. The 10S
function 10S_1 processes the [0S interaction data 222 and controls the execution
of the Navigation function of the server simulation functionalities 210 based on the
processed |0S interaction data 222.

[0083] Simultaneously, the 10S function 10S_2 of the server 10S
functionality 220 transmits |OS control and monitoring data 222 (e.g. a Weather
control web page) to the portable computing device 400 for controlling the
execution of the Weather function of the server simulation functionalities 210. The
IOS control and monitoring data 222 are transmitted by the 10S function 10S_2 to
the web server function 250, and further transmitted to the portable computing
device 400 for display. The 10S control and monitoring data 222 are displayed by
the display function 421 of the portable computer device I0S Ul 420 on the
display 404. User 10 interacts with the displayed control data (e.g. the Weather
control web page) and the interaction function 422 of the portable computing
device 10S Ul 420 generates 10S interaction data 222. The |0S interaction data
222 are transmitted by the portable computing device 400 to the web server
function 250, and forwarded to the 10S function 10S_2. The 10S function 10S_2
processes the |OS interaction data 222 and controls the execution of the Weather
function of the server simulation functionalities 210 based on the processed 10S
interaction data 222.

[0084] In a particular embodiment, a visual database (not shown in the
Figures) may be used on the simulation server 200. The visual database contains
data (e.g. terrain, buildings, 3D models, etc.) that can be streamed and displayed
on the portable computing device 400, via one or more instances of rendering
function 240. The visual database also contains parameters and / or events that
can be overlaid on the displayed data, after direct transmission to the portable
computing device 400 via the web server function 250.
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[0085] Referring now simultaneously to Figures 3A and 4, Figure 4
illustrates a single simulation server 200 supporting a plurality of simulators (e.g.
300 and 300’), and a plurality of computing devices (e.g. 400 and 400’). Although
two simulators have been represented in Figure 4, the simulation server 200 may
support any number of simulators, based on its processing and communication
capabilities. Similarly, although two portable computing devices have been
represented in Figure 4, the simulation server 200 may support any number of
portable computing devices, based on its processing and communication
capabilities.

[0086] For illustration purposes, the simulation server 200 executes a
first simulation and a first user (a trainee in this particular instance) interacts with
the first simulation via the simulator 300, while a second user (an instructor in this
particular instance) interacts with the fist simulation via the portable computing
device 400. Simultaneously, the simulation server 200 executes a second
simulation and a third user (another trainee) interacts with the second simulation
via the simulator 300’, while a fourth user (a second instructor) interacts with the
second simulation via the portable computing device 400'.

[0087] For illustration purposes, the server simulation functionalities 210
of the simulation server 200 execute simultaneously a first instance of Weather
function in relation to the first simulation, and a second instance of Weather
function in relation to the second simulation. Each instance of Weather function
generates simulation data (e.g. a weather map), which are respectively
transmitted directly to the simulators 300 and 300, via the web server function
250, without using a rendering function 240. Although two instances of Weather
function are mentioned in this example, a larger number of instances can be

operating simultaneously on the simulation server 200.

[0088] For illustration purposes, the rendering functions 240 execute
simultaneously a first instance of Weather rendering function in relation to the first
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simulation, and a second instance of Weather rendering function in relation to the
second simulation. Each instance of Weather function executed by the server
simulation functionalities 210 generates simulation data (e.g. the weather map),
which are respectively adapted by the instances of Weather rendering function,
before transmission to the portable computing devices 400 and 400’. Although
two instances of Weather rendering function are mentioned in this example, a
larger number of instances can be operating simultaneously on the simulation
server 200. The adapted simulation data transmitted to the portable computing
devices 400 and 400’ may differ, based on specific characteristics of each of the
portable computing devices 400 and 400’. For instance, a Weather map with a
better resolution may be generated for the portable computing devices 400 than
for the portable computing device 400’.

[0089] For illustration purposes, the server |0S functionality 220
executes simultaneously a first and a second instance of the 10S function 10S_2
for respectively controlling the first and second instances of Weather function
executed by the server simulation functionalities 210. The first instance of 10S
function 10S_2 transmits IOS control and monitoring data 222 (e.g. a Weather
control web page) to the portable computing device 400 for controlling the
execution of the first instance of Weather function. The control data are
transmitted by the first instance of |0S function |0OS_2 to the web server function
250, and further transmitted to the portable computing device 400 for display. 10S
Interaction data 222 are generated and transmitted by the portable computing
device 400 to the web server function 250, and forwarded to the first instance of
IOS function IOS_2. The first instance of I0S function |0S_2 processes the 10S
interaction data 222 and controls the execution of the first instance of Weather
function executed by the server simulation functionalities 210, based on the
processed |0S interaction data 222.

[0090] The second instance of I0S function [0S _2 transmits 10S control
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and monitoring data 222 (e.g. a Weather control web page) to the portable
computing device 400’ for controlling the execution of the second instance of
Weather function executed by the server simulation functionalities 210. The
control data are transmitted by the second instance of |OS function 10S_2 to the
web server function 250, and further transmitted to the portable computing device
400’ for display. |I0S Interaction data 222 are generated and transmitted by the
portable computing device 400’ to the web server function 250, and forwarded to
the second instance of |OS function I0S_2. The second instance of |0OS function
OS2 processes the |0S interaction data 222 and controls the execution of the
second instance of Weather function executed by the server simulation
functionalities 210, based on the processed |0S interaction data 222. Although
two instances of 10S function 10S_2 are mentioned in this example, a larger
number of instances can be operating simultaneously on the simulation server
200.

[0091] Alternatively, the server simulation functionalities 210 may
execute simultaneously an instance of Weather function in relation to the first
simulation, and an instance of Navigation function in relation to the second
simulation. Each instance of Weather and Navigation function executed by the
server simulation functionalities 210 generates simulation data (e.g. a weather
map and a navigation map), which are respectively transmitted directly to the
simulators 300 and 300’, via the web server function 250. The rendering functions
240 execute simultaneously an instance of Weather rendering function in relation
to the first simulation, and an instance of Navigation rendering function in relation
to the second simulation. Each instance of Weather and Navigation function
executed by the server simulation functionalities 210 generates simulation data
(e.g. the weather map and the navigation map), which are respectively adapted
by the instances of Weather and Navigation rendering function, before
transmission to the portable computing devices 400 and 400’.
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[0092] In this case, the server 10S functionality 220 executes
simultaneously an instance of 10S function I0S_1 and an instance of |OS function
I0S_2, for respectively controlling the instances of Navigation and Weather
function executed by the server simulation functionalities 210. The instances of
|OS function |OS_1 and |0S function |OS_2 operate as previously described with

respect to the portable computing devices 400 and 400’

[0093] In a similar manner, the server GUI functionality 230 executes
simultaneously a first instance of the server GUI functionality 230 in relation to the
first simulation, and a second instance of the server GUI functionality 230 in
relation to the second simulation. Each instance of the server GUI functionality
230 generates GUI graphical data 232, which are respectively transmitted to the
simulators 300 and 300, via the web server function 250. Each instance of server
GUI functionality 230 also receives, via the web server function 250, GUI
interaction data 232 which are respectively transmitted by the simulators 300 and
300’. The simulator GUI 330 displays the GUI graphical data 232 received from
the simulation server 200 on the simulators 300 and 300°, and generates the GUI
interaction data 232 based on the interactions of the users 20 with the displayed
GUI graphical data 232. Each instance of the server GUI functionality 230 on the
simulation server 200 processes the GUI interaction data 232 transmitted by the
simulators 300 and 300’, and respectively controls the execution of the first and
second instance of the simulation, based on the processed GUI interaction data
232. Simulation data generated by the server simulation functionalities 210 are
also transmitted directly by the web server function 250 (without adaptation by a
rendering function 240) to the simulators 300 and 300°, for display by the
simulator GUI 330.

[0094] In an alternative embodiment, the web server function 250 is
executed by a dedicated processing unit of the simulation server 200 (not
represented in the Figures) different from the processing unit 201.
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[0095] In another alternative embodiment, several instances of the web
server function 250 are executed by the processing unit 201. For example, an
instance is dedicated to the server |OS functionality 220, an instance is dedicated
to the server simulation functionalities 210 and an instance is dedicated to the
server GUI functionality 230. As mentioned previously, at least some of the
instances may be executed by a dedicated processing unit different from the
processing unit 201.

[0096] In still another alternative embodiment, the web server function
250 is not implemented on the simulation server 200, but on a standalone server

not represented in the Figures.

[0097] Reference is now made concurrently to Figures 3A, 3B, 3C, 6A,
6B and 6C, where Figures 6A, 6B and 6C represent an exemplary flow diagram
600 illustrating interactions between the portable computing device 400 and
components of the simulation server 200. More precisely, this exemplary flow
diagram 600 illustrates interactions of the portable computing device 10S Ul 420

with the simulation server 200.

[0098] At step 610, the user of the portable computing device 400
performs an authentication by entering its credentials, and the portable computing
device web client function 450 transmits the credentials to the web server function
250. The web server function 250 verifies if the user is authorized to connect to
the simulation portal based on the user credentials, and grants / denies access to
the simulation portal based on the result of the verification of the user credentials.
This step is optional, but is usually implemented to avoid that any user is granted
access to the simulation portal without restrictions. An administrator of the
simulation portal may be granted access to management functionalities of the
portal, while standard users generally only have access to simulation
functionalities of the portal.

[0099] At step 615, the portable computing device web client function
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450 initiates a simulation web session with the web server function 250. For
example, the user of the portable computing device 400 enters a Uniform
Resource Locator (URL) corresponding to a simulation portal hosted by the web
server function 250, and the portable computer device web client function 450
requests a connection to the simulation server 200, hereinafter referred as the
simulation portal. In return, the web server function 250 returns a home page of
the simulation portal to be displayed by the portable computing device web client
function 450.

[00100] At step 620, the web server function 250 transmits a list of
candidate server simulation functionalities 210 (e.g. Weather function, Navigation
function, etc.) to the portable computing device web client function 450. The list
may be determined based on a particular profile of the user, and may comprise
only a subset (e.g. Weather function only) of all available server simulation
functionalities 210 supported by the web server function 250. The subset
corresponds to server simulation functionalities 210 (e.g. Weather function only)
that the user of the portable computing device 400 is authorized to use based on
its profile. For each user, the web server function 250 stores a profile of the user
for determining the corresponding authorized server simulation functionalities 210.
The profile of each user can be generated by an administrator of the web server
function 250. For example, in the case of an aircraft simulation, the user may only
be authorized to use server simulation functionalities 210 corresponding to one or
more particular type(s) of aircraft, to one or more particular system(s) or sub-
system(s) of an aircraft, to military or civilian aircrafts only, etc. The portable
computing device web client function 450 displays the list of candidate server
simulation functionalities 210 (e.g. Weather function and Navigation function) for
allowing the user to select one among the list of candidates. The selection of a
particular server simulation functionality (e.g. Weather function) in the list of
candidate server simulation functionalities 210 by the user is transmitted to the
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web server function 250 function by the portable computing device web client
function 450. Alternatively, a plurality of candidate server simulation functionalities
210 can be selected simultaneously.

[00101] At step 621, the web server function 250 determines if an
instance of the selected server simulation functionality 210 (e.g. Weather function)
is already running, and if it is not the case, launches such an instance. Since the
simulation server 200 can support a plurality of simulation sessions in parallel, a
server simulation functionality 210 (e.g. Weather function) may have several
instances running in parallel for different independent simulation sessions. Thus,
before executing step 620, the user may need to join an existing simulation
session or create a new simulation session. The creation of / joining to a
simulation session is performed through interactions between the portable
computing device web client function 450 and the web server function 250. Each
independent simulation session is allocated a unique identifier and information
describing the characteristics of the simulation session, so that any portable
computing device 400 or simulator 300 can join the proper ongoing simulation
session based on its characteristics (e.g. type of aircraft simulated, simulator 300
used for the simulation, etc.).

[00102] The selected server simulation functionality 210 (e.g. Weather
function) may automatically provide access to corresponding 10S function(s) of
the server 10S functionality 220 (e.g. 10S function 10S_2). Alternatively, an
interactive selection step 622 similar to selection step 620 is performed. At step
622, the web server function 250 transmits a list of candidate 10S function(s) of
the server |0OS functionality 220 (e.g. 10S function 10S_1, 10S function 10S_2,
etc.) to the portable computing device web client function 450. The list may be
determined based on a particular profile of the user, and may comprise only a
subset (e.g. 10S function 10S_2 only) of all available server |I0OS functions
supported by the web server function 250. The subset corresponds to server |10S
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functions 220 (e.g. 10S function 10S_2 only) that the user of the portable
computing device 400 is authorized to use based on its profile. For each potential
user, the web server function 250 stores a profile of the user for determining the
corresponding authorized server I0S functions 220. The portable computing
device web client function 450 displays the list of candidate server [0S functions
220 (e.g. 10S function 10S_1 and |OS function 10S_2) for allowing the user to
select one among the list of candidates. The selection of server |OS functions 220
(e.g. 10S function I0OS_2) in the list of candidate server |I0OS functions by the user
is transmitted to the web server function 250 by the portable computing device
web client function 450. Alternatively, a plurality of candidate server |OS functions
220 can be selected simultaneously.

[00103] At step 625, the web server function 250 launches an instance of
server |OS function 220 corresponding to the 10S function (e.g. |IOS_2) selected
at step 622. The web server function 250 also launches an instance of server
rendering function 240 (e.g. Weather rendering function) corresponding to the
server simulation functionality 210 (e.g. Weather function) selected at step 620.
As mentioned previously, several instances of the same server 10S function 210
or server rendering function 240 can be executed in parallel by the simulation
server 200, for supporting a plurality of simulation sessions running in parallel,
and also for supporting a plurality of portable computing devices 400 participating
in parallel to the same or similar simulation sessions. Furthermore, a single
portable computing device 400 may be interacting with a plurality of server |IOS
functions 210 and / or a plurality of server rendering functions 240 in parallel.

[00104] The web server function 250 establishes a first communication
channel for exchanging data between the portable computing device 400 and the
instance of server |IOS function 220 (e.g. IOS function 10S_2) launched at step
625; and optionally between the portable computing device 400 and the instance
of server simulation functionality 210 (e.g. Weather function) launched at step 621
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(to directly transmit simulation data which do not need to be adapted by a
rendering function). The data are exchanged between the simulation server 200
and the portable computing device 400 through the web server function 250 and
the portable computing device web client 450. All the data exchanged through this
first communication channel do not need to be adapted for rendering on the

portable computing device 400 via a server rendering function 240.

[00105] The web server function 250 establishes a second
communication channel between the instance of server rendering function 240
(e.g. Weather rendering function) launched at step 625 and the portable
computing device 400, for transmitting simulation data adapted for rendering on
the portable computing device 400. Establishing this second communication
channel is well known in the art, and may comprise determining a connection
identification, selecting communication protocol(s), allocating communication

sockets, etc.

[00106] The web server function 250 may create and manage a dynamic
communication profile for each portable computing device 400, comprising
characteristics of the created first and second communication channels. The
management of the dynamic communication profile includes creation / update /

deletion of the first and second communication channels.

[00107] Furthermore, the web server function 250 provides the launched
instance of server rendering function 240 with characteristics of the portable
computing device 400. The characteristics include for example processing power,
memory size, display resolution, data throughput of a communication interface,
available user interfaces, etc. These characteristics are used by the launched
instance of server rendering function 240 for performing the adaptation of the
simulation data transmitted to the portable computing device 400. For each
authorized user of the simulation portal, the web server function 250 may store a
static profile (with the aforementioned characteristics) of the portable computing
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device 400 used by the user. Alternatively, the web server function 250
automatically generates a dynamic profile (with the aforementioned
characteristics) of the portable computing device 400 used by the user at step
610, by dynamically retrieving the characteristics of the device 400 currently used
by the user (this procedure is well known in the art of web browsing).

[00108] Figure 6B more specifically represents the transmission of
adapted simulation data by the instance of server rendering function 240 to the
portable computing device 400.

[00109] At step 630, the instance of server simulation functionality 210
(e.g. Weather function) generates simulation data and forwards the simulation
data to the corresponding instance of server rendering function 240 (e.g. Weather

rendering function).

[00110] At step 635, the instance of server rendering function 240
processes the simulation data, and generates simulation data adapted (based on
the aforementioned characteristics of the portable computing device 400) for
rendering on the portable computing device 400.

[00111] At step 640, the adapted simulation data are transmitted directly
by the instance of server rendering function 240 to the portable computing device
400 (without using the web server function 250).

[00112] At step 645, the display function 421 of the portable computing
device 10S Ul 420 processes the adapted simulation data received from the
instance of server rendering function 240, and displays the processed simulation
data on the display 404 of the portable computing device 400. Since the
simulation data have been adapted to the device 400 at step 635, the processing
is very limited and may even not be needed before displaying the simulation data.

[00113] Although a single sequence of steps 630, 635, 640 and 645 is
represented in Figure 6B for simplification purposes, a plurality of sequences may
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occur. For each sequence, simulation data adapted for rendering on the portable
computing device 400 are generated at steps 630 and 635, transmitted at step
640 and displayed at step 645.

[00114] Figure 6C more specifically represents the exchange of data not
adapted by a server rendering function 240 between the web server function 250

and the portable computing device 400.

[00115] At step 650, the instance of server |OS function 220 (e.g. 10S_2)
generates |IOS control and monitoring data 222 (not adapted by a rendering
function), and forwards the 10S control and monitoring data 222 to the web server
function 250.

[00116] At step 655, the I0S control and monitoring data 222 are
transmitted by the web server function 250 to the portable computing device 400
(without applying any rendering function).

[00117] At step 660, the display function 421 of the portable computing
device 10S Ul 420 displays the received 10S control and monitoring data 222 on
the display 404 of the portable computing device 400.

[00118] At step 665, the interaction function 422 of the portable computing
device 10S Ul 420 generates 10S interaction data 222 based on interactions of
the user of the portable computing device 400 (e.g. with the IOS control and
monitoring data 222 displayed at step 660).

[00119] At step 670, the 10S interaction data 222 are transmitted by the
portable computing device 400 to the web server function 250. The web server
function 250 simply forwards the 10S interaction data 222 to the instance of server
|OS function 220 (e.g. I0S_2).

[00120] The web server function 250 may implement a filtering function
(not represented in the Figures), for identifying and adequately handling the data
received from the portable computing device(s) 400. The filtering function
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identifies 10S interaction data 222 received at step 670, which shall be forwarded
to the proper instance of server 10S function 220 (e.g. 10S_2). The filtering
function also identifies administrative and management data received at steps
610, 615, 620 and 622 of Figure 6A, which shall be processed directly by the web
server function 250.

[00121] At step 675, the instance of server |OS function 220 (e.g. I0S_2)
processes the |0S interaction data 222 to control the execution of the simulation
executed by the simulation server 200 based on the 10S interaction data 222.

[00122] Although a single sequence of steps 650, 655 and 660 is
represented in Figure 6C for simplification purposes, a plurality of sequences may
occur. Similarly, a plurality of sequences of steps 665, 670 and 675 may occur. A
plurality of sequences of steps 650, 655 and 660 may occur before a single
sequence of steps 665, 670 and 675 occurs. Similarly, a plurality of sequences of
steps 665, 670 and 675 may occur before a single sequence of steps 650, 655
and 660 occurs. However, a sequence of steps 665, 670 and 675 is generally
followed by a sequence of steps 650, 655 and 660 (and / or steps 630, 635, 640
and 645 of Figure 6B); since the processing of the 10S interaction data 222
impacts the execution of the simulation executed by the simulation server 200,
which in turn leads to the generation of new adapted simulation data 212 / |0S
control and monitoring data 222 which are transmitted to the portable computing
device 400.

[00123] Although not represented in Figure 6C for simplification purposes,
steps 650, 655 and 660 may also consist in the generation by the instance of
server simulation functionality 210 represented in Figure 6B of simulation data
which do not need to be adapted by a rendering function, the transmission of
these simulation data to the portable computing device 400 directly by the web
server function 250, and the display of these simulation data on the portable
computing device 400
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[00124] Furthermore, the transmission of simulation data adapted by the
instance of server rendering function 240 as illustrated in Figure 6B, and the
transmission of IOS control and monitoring data 222 / simulation data 212 by the
web server function 250 (without adaptation by a rendering function) as illustrated
in Figure 6C, occur simultaneously and independently.

[00125] As is well known in the art, the communications between the web
server function 250 and the portable computing device web client 450 use the
Hypertext Transfer Protocol (HTTP) and / or Hypertext Transfer Protocol Secure
(HTTPS). Optionally, the Real-time Transport Protocol (RTP) may also be used
for some of the data exchanged between the web server function 250 and
portable computing device(s) 400. A single step represented in Figures 6A and 6C
(e.g. 610, 615, 620, 622, 655 and 670) may include a plurality of HTTP / HTTPS /
RTP messages exchanged between the web server function 250 and portable

computing device(s) 400.

[00126] Similarly, the communications between the instances of server
rendering function 240 and portable computing device(s) 400 may also use the
HTTP and / or HTTPS and / or RTP protocols. A single step represented in Figure
6B (e.g. 640) may include a plurality of HTTP / HTTPS / RTP messages
exchanged between the instances of server rendering function 240 and portable
computing device(s) 200. In this case, each instance of server rendering function
240 implements an autonomous HTTP based server allowing communications
with the portable computing device(s) 400 via web sockets. The establishment of
the communication channel between the instances of server rendering function
240 and portable computing device(s) 400 is performed under the direction of the
web server function 250 at step 625. However, this communication channel is not
limited to the use of the HTTP and / or HTTPS and / or RTP protocols, but may
use other non-web-based communication protocols (e.g. a proprietary

communication protocol).
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[00127] The flow diagram 600 is for illustration purposes only. A similar
flow diagram may be adapted to illustrate interactions of the portable computing
device GUI 430 represented in Figure 2B, with the simulation server 200.
Additionally, similar flow diagrams may be respectively adapted to illustrate
interactions of the simulator 10S Ul 320, simulator GUI 330 and simulator
simulation functionalities 310 executed on the simulator 300 represented in Figure
2A, with the simulation server 200.

[00128] Reference is now made concurrently to Figures 3A, 3B, 3C and 5.
Figure 5 represents an |0S Ul page 500 displayed on the display 304 of the
simulator 300. The 10S Ul page 500 is displayed by the display function 321 of
the simulator 10S Ul 320. The I0S Ul page 500 provides a user interface with
sub-groups of instances. The [0S Ul page 500 generally includes graphical
control elements (e.g. menus and sub-menus, list boxes, etc.) for controlling
simulation parameters, and graphical display elements (e.g. images, text fields,
icons, embedded videos, etc.) for displaying simulation data generated by the

server simulation functionalities 210.

[00129] The 10S Ul page 500 represented in Figure 5 comprises a first
image 501 (Navigation map), a graphical control element 502 (control widget),
and a second image 503 (Weather map). The Navigation map is generated by the
Navigation function of the server simulation functionalities 210, and directly
transmitted (without adaptation by the server rendering function 240) to the
simulator 10S Ul 320 via the web server function 250, for display on the simulator
display 304 by the simulator display function 321. The Navigation map is updated
based on the execution of the Navigation function of the server simulation
functionalities 210. The Weather map 503 is generated by the Weather function of
the server simulation functionalities 210, and directly transmitted (without
adaptation by the server rendering function 240) to the simulator 10S Ul 320 via
the web server function 250, for display on the simulator display 304 by the
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simulator display function 321. The Weather map is updated based on the
execution of the Weather function of the server simulation functionalities 210.

[00130] The web server function 250 receives 10S control and monitoring
data 222 corresponding to the control widget 502 (allowing control of the
Navigation map 501 and Weather map 503) from the server 10S functionality 220.
The IOS control and monitoring data 222 are transmitted to the simulator 300 by
the web server function 250, and the control widget 502 is displayed on the
simulator display 304 by the simulator display function 321 of the simulator 10S Ul
321 based on the received |0S control and monitoring data 222. The control
widget 502 is used by a user for modifying parameters related to the Navigation
map 501 and the Weather map 503, when the user interacts with the simulator
300 via the interaction function 322 of the simulator 10S Ul 320. I0S Interaction
data 222 comprising the modified parameters are transmitted by the interaction
function 322 of the simulator |IOS Ul 320 to the server 10S functionality 220, for
controlling the execution of the Navigation and Weather functions of the server

simulation functionalities 210.

[00131] Figure 5 also represents an 10S Ul page 510 displayed on the
display 404 of the portable computing device 400. The I0OS Ul page 510 is
displayed by the portable computing device display function 421 of the portable
computing device 10S Ul 420. The 10S Ul page 510 comprises an image 511
(Navigation map) corresponding to the Navigation map 501 of the IOS Ul page
500, and a graphical control element 512 (control widget) corresponding to the
control widget 502 of the 10S Ul page 500.

[00132] For illustration purposes, the user of the portable computing
device 400 has decided not to use the Weather function of the server simulation
functionalities 210, and consequently an image corresponding to the Weather
map 503 of the |0S Ul page 500 is not displayed on the display 404 of the
portable computing device 400. In an alternative use case not represented in
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Figure 5, if the user of the portable computing device 400 had decided to use the
Weather function of the server simulation functionalities 210, an image
corresponding to the Weather map 503 of the 10S Ul page 500 would be
displayed on the portable computing device display 404.

[00133] On the simulation server 200, an instance of Navigation rendering
function 240 receives simulation data corresponding to the Navigation map 511
from the Navigation function of the server simulation functionalities 210. The
instance of Navigation rendering function 240 processes the simulation data to
generate the Navigation map 511 adapted for rendering on the portable
computing device 400. For example, the size and resolution of the Navigation
map 511 is adapted to characteristics (e.g. screen resolution, etc.) of the portable
computing device 400. The Navigation map 511 is transmitted to the portable
computing device 400 by the instance of server rendering function 240, and
displayed on the portable computing device display 404 by the portable computer
device 10S Ul 421.

[00134] The web server function 250 at the simulation server 200 receives
IOS control and monitoring data 222 corresponding to the control widget 512
(allowing control of the Navigation map 511) from the server |OS functionality 220.
The 10S control and monitoring data 222 are transmitted to the portable
computing device 400 by the web server function 250, and the control widget 512
is displayed on the portable computing device display 404 by the portable
computing device |0S Ul 421 based on the received |OS control and monitoring
data 222.

[00135] When the user 10 interacts with the |OS Ul page 510 via a user
interface 405 of the portable computing device 400, corresponding 10S interaction
data 222 are generated by the interaction function 422 of the portable computing
device 10S Ul 420, and transmitted by the interaction function 422 to the web
server function 250 of the simulation server 200. The web server function 250
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forwards the |0S interaction data 222 to the server |OS functionality 220.

[00136] For example, the control widget 512 is a menu comprising three
items. When the user positions a pointer (corresponding to a mouse) on one of
the items and left clicks, the transmitted |OS interaction data 222 comprise the
selected item.

[00137] Alternatively or complementarity, the user 10 may interact directly
with an area of the 10S Ul page 510 without using the control widget 512. For
example, the user 10 may position a pointer (corresponding to a mouse) on the
Navigation map 511, and left click or right click on the Navigation map 511. The
transmitted 10S interaction data 222 comprise an indication that the user 10
interacted with the Navigation map 511, and more specifically via a right-click or a
left-click. The 10S interaction data 222 are interpreted by the server |10S
functionality 220 at the simulation server 200 as follows: a left-click is a zoom-in
request and a right-click is a zoom-out request. The server 10S functionality 220
reconfigures the Navigation function of the server simulation functionalities 210
accordingly. In case of a zoom-in, the Navigation function of the server simulation
functionalities 210 generates more detailed simulation data, which are processed
by the instance of Navigation server rendering function 240 for generating a
zoomed-in Navigation map 511 for rendering on the portable computing device
400. In case of a zoom-out, the Navigation function of the server simulation
functionalities 210 generates less detailed simulation data, which are processed
by the instance of Navigation server rendering function 240 for generating a
zoomed-out Navigation map 511 for rendering on the portable computing device
400.

[00138] More generally, the 10S interaction data 222 are used by the
server 10S functionality 220 for controlling the corresponding server simulation
functionality 210 (e.g. Navigation function). Controlling the corresponding server
simulation functionality 210 includes controlling the simulation data generated by
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the server simulation functionality 210 (e.g. Navigation function), which are further
adapted by the corresponding instance of server rendering function 240 (e.g.
instance of Navigation server rendering function 240) for rendering (e.g.
Navigation map 511) on the portable computing device display 404.

[00139] The web server function 250 may pre-process the received |10S
interaction data 222 to determine if they correspond to a legitimate interaction with
the 10S Ul page 510 displayed on the portable computing device 400. The web
server function 250 simply discards transmitted 10S interaction data 222 which do
not correspond to a legitimate interaction with the IOS Ul page 500, and transmits
legitimate interactions to the server |OS functionality 220. The web server function
250 may further discriminate the 10S interaction data 222 generated with the 10S
Ul page 510, from other types of data (e.g. administration and configuration of the
simulation server 200) which are processed directly by the web server function
250.

[00140] Although the present disclosure has been described hereinabove
by way of non-restrictive, illustrative embodiments thereof, these embodiments
may be modified at will within the scope of the appended claims without departing
from the spirit and nature of the present disclosure.
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WHAT IS CLAIMED IS:

1. A simulation server comprising:
a communication interface for exchanging data with other entities;
a processing unit for:
executing at least one simulation;

generating simulator simulation data and transmitting the
simulator simulation data to at least one simulator via the
communication interface, the simulator simulation data being

representative of the execution of the at least one simulation;

receiving simulator interaction data from the at least one

simulator via the communication interface; and

processing the simulator interaction data and controlling the
execution of the at least one simulation based on the

processed simulator interaction data.
2. The simulation server of claim 1, wherein:
the processing unit executes a plurality of simulations; and

for each specific simulation among the plurality of simulations, the

processing unit:

generates simulator simulation data and transmits the

simulator simulation data to a specific simulator,
receives simulator interaction data from the specific simulator,

processes the simulator interaction data, and
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controls the execution of the specific simulation based on the

processed simulator interaction data.

3. The simulation server of claim 1, wherein the processing unit further
generates and transmits simulator Instructor Operating Station (I0S)
control and monitoring data to a specific simulator among the at least one
simulator, the simulator 10S control and monitoring data allowing the
generation of the simulator interaction data by the specific simulator via
interactions of a user with the specific simulator when the simulator 10S
control and monitoring data are displayed on the specific simulator.

4. The simulation server of claim 1, wherein the processing unit further
generates and transmits simulator graphical data to a specific simulator
among the at least one simulator, the simulator graphical data allowing the
generation of the simulator interaction data by the specific simulator via
interactions of a user with the specific simulator when the simulator

graphical data are displayed on the specific simulator.
5. The simulation server of claim 1, wherein the processing unit further:

generates portable computing device simulation data and transmits
the portable computing device simulation data to at least one portable
computing device via the communication interface, the portable computing
device simulation data being representative of the execution of the at least

one simulation;

receives portable computing device interaction data from the at least

one portable computing device via the communication interface; and

processes the portable computing device interaction data and
controls the execution of the at least one simulation based on the

processed portable computing device interaction data.

6. The simulation server of claim 5, wherein:



WO 2017/139880 PCT/CA2017/050188

48

the processing unit executes a plurality of simulations; and

for each specific simulation among the plurality of simulations, the

processing unit:

generates portable computing device simulation data and
transmits the portable computing device simulation data to a specific

portable computing device,

receives portable computing device interaction data from the
specific portable computing device,

processes the portable computing device interaction data,

and

controls the execution of the specific simulation based on the
processed portable computing device interaction data.

7. The simulation server of claim 5, wherein the processing unit further
executes at least one rendering function, the rendering function processing
at least some of the portable computing device simulation data transmitted
to a specific portable computing device to generate portable computing
device simulation data adapted for rendering on the specific portable

computing device.

8. The simulation server of claim 7, wherein the rendering function uses
characteristics of the portable computing device for generating the portable
computing device simulation data adapted for rendering on the specific
portable computing device, the characteristics including at least one of the
following: processing power, memory size, display resolution, data
throughput of a communication interface, and available user interfaces.

9. The simulation server of claim 7, wherein the portable computing device

simulation data comprise at least one simulation image and generating
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portable computing device simulation data adapted for rendering on the
specific portable computing device comprises at least one of the following:
encoding the simulation image in a particular format, applying a particular
compression algorithm to the simulation image, applying a particular image
sampling algorithm to the simulation image, and applying a particular

algorithm for lowering an image resolution of the simulation image.

The simulation server of claim 5, wherein the processing unit further
generates and transmits portable computing device I0S control and
monitoring data to a specific portable computing device among the at least
one portable computing device, the portable computing device |OS control
and monitoring data allowing the generation of the portable computing
device interaction data by the specific portable computing device via
interactions of a user with the specific portable computing device when the
portable computing device IOS control and monitoring data are displayed

on the specific portable computing device.

The simulation server of claim 5, wherein the processing unit further
generates and transmits portable computing device graphical data to a
specific portable computing device among the at least one portable
computing device, the portable computing device graphical data allowing
the generation of the portable computing device interaction data by the
specific portable computing device via interactions of a user with the
specific portable computing device when the portable computing device
graphical data are displayed on the specific portable computing device.

The simulation server of claim 1, wherein for each of the at least one
simulation, executing the simulation by the processing unit comprises
executing at least one simulation functionality corresponding to a specific
simulator by the processing unit, and the simulator simulation data

generated by the execution of the at least one simulation functionality are
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transmitted to the specific simulator.

The simulation server of claim 1, wherein the simulation data comprise at
least one of the following: a static simulation image and a flow of simulation

images.
The simulator of claim 1, wherein the simulation data comprise a static

simulation image consisting in a static map.

The simulator of claim 1, wherein the simulation data comprise a flow of

simulation images consisting in a real time streaming of a map.

The simulation server of claim 1, wherein the communication interface
supports at least one of the following communication protocols: Wi-Fi, and
Ethernet.

The simulation server of claim 1, wherein the simulation consists in a

simulation of an aircraft.
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