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SYSTEM AND METHOD FOR PLATFORM AGONISTIC FLIGHT MANAGEMENT DATA ACCESS

Methods and systems for providing platform ag-

nostic flight management data access for a flight man-
agement system (FMS) of an aircraft have been devel-
oped. First, a configuration file is loaded to a configuration
database. The configuration file is for a data format of an
external data source from the aircraft. Upon receiving a
data access request from a user for external data from
the external data source, downloading the configuration
file is downloaded to an FMS data formatter. The config-

uration file is parsed with a data processor component
of the FMS data formatter to update a rule set. The FMS
data formatter receives an external data file from an ap-
plication programing interface (API) of the external data
source. The external data file is parsed with a rule engine
of the FMS data formatter using the updated rule set. A
flight plan file is generated with the FMS data formatter
using the parsed external data file and sent to the FMS
on the aircraft.
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Description
CROSS-REFERENCE TO RELATED APPLICATION(S)

[0001] This application claims priority from Indian Pro-
visional Patent Application No. 202211040607, titled
"SYSTEM AND METHOD FOR PLATFORM AGONIS-
TIC FLIGHT MANAGEMENT DATA ACCESS" that was
filed JULY 15, 2022.

TECHNICAL FIELD

[0002] The presentinvention generally relates to flight
operations, and more particularly relates to a system and
method for platform agnostic fight management data ac-
cess.

BACKGROUND

[0003] Connectivity in the cockpit is gaining interest
from original equipment manufacturers (OEMs) and air-
craft operators. Typical needs of OEM’s or operators in-
clude accessibility of mission critical parameters from av-
ionics and mechanical systems to be able to upload mis-
sion information into flight management system (FMS)
from an external application. Hence, there is a need for
a system and method for platform agonistic flight man-
agement data access.

BRIEF SUMMARY

[0004] This summary is provided to describe select
concepts in a simplified form that are further described
in the Detailed Description. This summary is notintended
to identify key or essential features of the claimed subject
matter, nor is it intended to be used as an aid in deter-
mining the scope of the claimed subject matter.

[0005] A method is provided for method for providing
platform agnostic flight management data access for a
flight management system (FMS) of an aircraft. The
method comprises: loading a configuration file to a con-
figuration database, where the configuration file is for a
data format of an external data source from the aircraft;
downloading the configuration file to an FMS data for-
matter upon receiving a data access request for external
data from the external data source, where the data ac-
cess request is from a user of the FMS of the aircraft;
parsing the configuration file to update a rule set with a
data processor component of the FMS data formatter;
receiving an external data file from an application pro-
graming interface (API) of the external data source with
the FMS data formatter; parsing the external data file with
a rule engine of the FMS data formatter, where the rule
engine uses the updated rule set; generating a flight plan
file with the FMS data formatter using the parsed external
data file; and sending the flight data plan file to the FMS
on the aircraft with an FMS data engine.

[0006] A system is provided for providing platform ag-
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nostic flight management data access for a flight man-
agement system (FMS) of an aircraft. The system com-
prises: a business services support (BSS) module that
determines a user’s allowed access via and identity/ac-
cess management (IAM) component; an FMS data for-
matter that includes a rule-based engine module that re-
ceives a file request for the user, where the rules-based
engine module handles input/output (I/O) processing of
supporting file formats via a retrieved configuration file
for the file formats; and a context processing engine mod-
erates an /O task flow based on a present state of the
FMS.

[0007] Furthermore, other desirable features and char-
acteristics of the method and system will become appar-
ent from the subsequent detailed description and the ap-
pended claims, taken in conjunction with the accompa-
nying drawings and the preceding background.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will hereinafter be de-
scribed in conjunction with the following drawing figures,
wherein like numerals denote like elements, and wherein:

FIG. 1, shows a diagram of an in-flight aircraft that
contains an onboard FMS along with a database that
is accessed by the FMS in accordance with one em-
bodiment;

FIG.2 shows a diagram of a system that provides
platform agnostic flight management data access in
accordance with one embodiment;

FIG. 3 shows a detailed diagram of application pro-
gram interface (API) gateways with reference to the
diagram of the system shown in FIG. 2;

F1G.4 shows a detailed diagram of cloud databases
with reference to the diagram of the system shown
in FIG. 2;

FIG.5 shows a detailed diagram of inputs/outputs for
FMSs with reference to the diagram of the system
shown in FIG. 2; and

FIG. 6 shows a flowchart depicting a method for plat-
form agonistic flight management data access.

DETAILED DESCRIPTION

[0009] The following detailed description is merely ex-
emplary in nature and is not intended to limit the invention
orthe application and uses of the invention. As used here-
in, the word "exemplary" means "serving as an example,
instance, or illustration." Thus, any embodiment de-
scribed herein as "exemplary" is not necessarily to be
construed as preferred or advantageous over other em-
bodiments. All of the embodiments described herein are
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exemplary embodiments provided to enable persons
skilled in the art to make or use the invention and not to
limit the scope of the invention which is defined by the
claims. Furthermore, there is no intention to be bound by
any expressed or implied theory presented in the pre-
ceding technical field, background, brief summary, or the
following detailed description.

[0010] The present system defines a standardized
mechanism to offer connectivity to a flight management
system (FMS) using a standardized architecture to send
and receive information that is client and platform agnos-
tic. The platform data exchange variations (formats, rang-
es, etc.) are handled by configuration ("config") files or
similar templates. System input/output (I/O) functions
use a generic rule-base engine for processing supporting
formats. The I/O is moderated based on the situation or
state of the FMS with a context processing engine. Se-
cure access to FMS data is assured via identity and li-
censed-based access management.

[0011] An FMS is the primary medium to provide con-
nectivity in avionics owing to the fact that it integrates
several avionics systems and it is the primary interface
for mission inputs as well as performing mission critical
computations. With more and more users increasing sys-
tem connectivity, it is important for FMS to have a com-
mon architecture and strategy to address this growing
need in a way which is secure and eliminates the need
to develop specialized solutions for each user.

[0012] More specifically, the FMS s a specialized com-
puter that automates a variety of in-flight tasks such as
in-flight management of the flight plan. Using various sen-
sors such as global positioning system (GPS), the FMS
determines the aircraft’s position and guides the aircraft
along its flight plan using its navigation database. From
the cockpit, the FMS is normally controlled through a vis-
ual display device such as a control display unit (CDU)
which incorporates a small screen, a keyboard or atouch-
screen. The FMS displays the flight plan and other critical
flight data to the aircrew during operation.

[0013] The FMS may have a built-in electronic memory
system that contains a navigation database. The navi-
gation database contains elements used for constructing
a flight plan. In some embodiments, the navigation data-
base may be separate from the FMS and located onboard
the aircraft while in other embodiments the navigation
database may be located on the ground and relevant
data provided to the FMS via a communications link with
a ground station. The navigation database used by the
FMS may typically include: waypoints/intersections; air-
ways; radio navigation aids/navigation beacons; airports;
runway; standard instrument departure (SID) informa-
tion; standard terminal arrival (STAR) information; hold-
ing patterns; and instrument approach procedures. Ad-
ditionally, other waypoints may also be manually defined
by pilots along the route.

[0014] The flight plan is generally determined on the
ground before departure by either the pilot or a dispatcher
for the owner of the aircraft. It may be manually entered
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into the FMS or selected from a library of common routes.
In other embodiments the flight plan may be loaded via
acommunications data link from an airline dispatch cent-
er. During preflight planning, additional relevant aircraft
performance data may be entered including information
such as: gross aircraft weight; fuel weight and the center
of gravity of the aircraft. The aircrew may use the FMS
to modify the plight flight plan before takeoff or even while
in flight for variety of reasons. Such changes may be
entered via the CDU. Once in flight, the principal task of
the FMS is to accurately monitor the aircraft’'s position.
This may use a GPS, aVHF omnidirectional range (VOR)
system, or other similar sensor in order to determine and
validate the aircraft’'s exact position. The FMS constantly
cross checks among various sensors to determine the
aircraft’s position with accuracy.

[0015] Additionally, the FMS may be used to perform
advanced vertical navigation (VNAV) functions. The pur-
pose of VNAV is to predict and optimize the vertical path
of the aircraft. The FMS provides guidance that includes
control of the pitch axis and of the throttle of the aircraft.
In order to accomplish these tasks, the FMS has detailed
flight and engine model data of the aircraft. Using this
information, the FMS may build a predicted vertical de-
scent path for the aircraft. A correct and accurate imple-
mentation of VNAV has significant advantages in fuel
savings and on-time efficiency.

[0016] Turning now to FIG. 1, a diagram 100 is shown
of an in-flight aircraft 102 that contains an onboard FMS
104 along with a database 106 that is accessed by the
FMS 104 in accordance with one embodiment. In alter-
native embodiments, the database 106 may be integrat-
ed as part of the FMS 104. In still other embodiments,
the database 106 may be located off board the aircraft
on the ground and connected to the FMS 104 via a com-
munications data link. In some embodiments, the data-
base 106 may include a navigation database as well as
performance characteristics database of the aircraft 102
for retrieval and use by the FMS 104.

[0017] As mentioned, the present system and method
utilize a standardized architecture to send and receive
information that is client and platform agnostic. The us-
er/platform data exchange variations (e.g., formats, rang-
es) are handled by configuration files and/or system tem-
plates. A rule-based engine for handles 1/O processing
of supporting formats while a context processing engine
moderates 1/O based on the state of the FMS. Secure
access to FMS data is controlled via identity and/or ac-
cess management. Access may also have license-based
restrictions.

[0018] Data usage patterns are stored for analytics on
performance, monitoring usage and monetization. Data
is increasingly becoming the most valuable information
across product systems. The provider of the FMS data
typically owns and/or control over who accesses the data
and benefits from the same with respect to multiple av-
enues to monetize FMS data.

[0019] Various monetization actions may include like
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"data as a service" or various specialized application
suites. With OEM’s and users coming up with new re-
quests for data access across platforms, it is advanta-
geous to offer a standardized mechanism that enables
controlled access which can be monetized. The present
proposed architecture enables users retaining control
over the data flow in a seamless manner.

[0020] Turning now to FIG.2, a diagram is shown of a
system 200 that provides platform agnostic flight man-
agement data access in accordance with one embodi-
ment. Specifically, the diagram depicts the internal sys-
tem architecture of an FMS Data Controller 202 which
exchanges data between various offboard applications
204 and the various FMS systems 210 as well as access-
es various cloud databases 206. Major components of
the FMS Data Controllerinclude: an FMS Data Formatter
212; an FMS Data Engine 214; a Context Processing
Engine 216; and a Business Support Services Module
218.

[0021] The FMS Data Formatter 212 receives and ex-
changes data with offboard applications 204 via an Ap-
plication Program Interface (API) Gateway and Load Bal-
ancer. The FMS Data Formatter 212 also accesses
cloud-based resources including various databases and
servers via a cloud connector. The FMS Data Formatter
212 includes: a data processor; a rule engine and a file
handler which handles files in formats such
as .xml, .csv, .json, etc. The Data Formatter 212 also re-
ceives a rule set for the rule engine that is provided by
the Context Processing Engine 216.

[0022] The Context Processing Engine 216 includes:
a situation analyzer; a real time processing engine; a
context database; and context models. The Context
Processing Engine 216 accesses cloud-based resources
including various databases and servers via a cloud con-
nector. The Context Processing Engine 216 creates and
provides the configuration file ("config.") to the FMS Data
Formatter 212 and also creates and provides context ob-
jects ("Context Obj") to both the FMS Data Engine and
the Avionics Data Pipe 220. The context objects repre-
sent the real time state of the FMS of the aircraft.
[0023] The Business Support Services Module 218
controls identity and access management ("IAM") for au-
thentication of users as well as verifying license author-
ization ("Lie") for data access. The Business Support
Services Module 218 includes: an IAM database; and a
Keystore memory for license keys. The Business Support
Services Module 218 accesses cloud-based resources
including various databases and servers via a cloud con-
nector.

[0024] The FMS Data Engine 214 receives formatted
data from the FMS Data Formatter 212 and the related
context objects from the Context Processing Engine 216
and provides the processed data stream to the appropri-
ate FMS 210 via the avionics data pipe 220 and the Air-
craft Data Gateway/Aircraft Interface Device (ADG/AID)
208. The FMS Data Engine 214 includes the following
components: event handler; Flight Management Engine
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(FME); Take Off and Landing Engine (TOLDE); Pub/Sub;
Request/Response Processor; Orchestrator; Data Man-
ager; Performance Calculations (Perf); and Navigation
Database (NDB).

[0025] Turning now to FIG. 3, a detailed diagram 300
is shown of application program interface (API) for off-
board applications with reference to the diagram of the
systems 204 shown previously in FIG. 2. The APlIs in-
clude various third party applications 302,304 and 306.
The APIs and connected to the FMS Data Formatter 212
via an APl Gateway and Load Balancer. Turning now to
FIG.4, a detailed diagram 400 is shown of cloud data-
bases, servers and other cloud-based resources 402 with
reference to the cloud infrastructure 206 of the system
shown previously in FIG. 2. The cloud-based compo-
nents include: Configuration Database; Context Data-
base; Protocol Engine; IAM Server; Usage and Analytics
Server; License Server; Forge for Airlines; and Go Direct
Connect (GDC). The cloud-based resources 402 provide
access to the FMS Data Formatter 212; the Context
Processing Engine 216, and the Business Support Serv-
ices Module 218 via a cloud connector. Turning now to
FIG.5, a detailed diagram 500 is shown of inputs/outputs
(I/O) for FMSs with reference to the system 502-510
shown in FIG. 2. The ADG/AID 502 receives the data
from the Avionics Data Pipe 220 and passes it on the
appropriate FMS such as a Business Jet and Helicopter
(BGH) FMS, an Air Transport (AT) FMS, a General Avi-
ation (GA) FMS and an Anthem FMS whereitis displayed
to a user.

[0026] Turing now to FIG. 6, a flowchart 600 is shown
depicting a method for platform agonistic flight manage-
ment data access. First, a configuration file is loaded 602
to a configuration database 604. The configuration file is
for a data format of an external data source from the
aircraft. Upon receiving a data access request from a
user for external data from the external data source 606,
the configuration file is downloaded to an FMS data for-
matter 608. The configuration file is parsed with a data
processor component of the FMS data formatter to up-
date a rule set 610. The FMS data formatter receives an
external data file from an application programing inter-
face (API) of the external data source 612. The external
data file is parsed with a rule engine of the FMS data
formatter using the updated rule set 614. A flight plan file
is generated with the FMS data formatter using the
parsed external data file 616 and sent to the FMS on the
aircraft 618.

[0027] The advantage of the present embodiments al-
lows for system to send and receive information to an
FMS that is client and platform agnostic. Configuration
files and Templates handle client and platform variations
in data (e.g., formats, ranges, etc.). A Generic Rule
Based Engine for I/O processing of supporting formats
of data. The Context Processing Engine moderates the
1/0 based on situation or state of the FMS. Additionally,
secure access and license verification is controlled by
the Business Support Services Module. Finally, data us-
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age patterns are monitored and saved for analytics on
performance, and monetization.

[0028] During an exemplary operation, the respective
format config file will be uploaded to Config DB residing
in the cloud. Next, the user will have their identity and
license verified and authorized by the IAM and license
component of the Business Support Services Module.
Upon authorization of the user, the load balancer will
send the data request to FMS Data Formatter. The FMS
Data formatter will download the respective config file
from Config DB residing in Cloud using Context Process-
ing Engine and Cloud Connector. The data processor
component of the FMS Data Formatter updates the rule
set by parsing the config file. The input data file will then
be parsed using rule engine with updated rule set. The
file handler of the FMS Data Formatter will encode the
parsed data and generate a flight plan file (.SFP) using
rule engine. The generated flight plan File will be sent to
AW139 gateway using Request/Response processor of
FMS Data Engine using the Avionic Data Pipe. The FMS
of AW139 will retrieve the data from gateway connected
to the AW139 aircraft.

[0029] In one example of operation, a user wants to
upload a flight plan (in format .HFP) to an AW139 (in
format .SFP) aircraft. The system will upload the respec-
tive format config file to the config file database (DB) re-
siding in the Cloud. The user will be authenticated and
authorized by and identity and access management
(IAM) component of the business support services (BSS)
module. Upon authorization of the user, the load balancer
will send the access request to FMS data formatter. The
FMS data formatter will then download the respective
config file from config file DB residing in the Cloud using
context processing engine and via the cloud connector.
The data processor of FMS data formatter will then up-
date the rule set by parsing the config file. The input file
is parsed using rule engine with updated rule set. The
file handler encodes the parsed data and generate the
flight plan file (.SFP) using rule engine. The generated
flight plan File is sent to AW139 gateway using re-
quest/response processor of FMS data engine using the
avionic data pipe. The FMS of the AW139 will retrieve
the data from gateway connected to AW139 aircraft.
[0030] In another example of operation, a user wants
to upload required aircraft state data. Upon a user re-
quest, the system will upload the respective format config
file to the config DB residing in the Cloud. The user will
get authenticated and authorized by IAM component of
BSS module. Upon authorization, of the user will send
request for aircraft state data to the load balancer. The
load balancer will send the request to FMS data formatter
to format the request as per aircraft type. The FMS Data
formatter will download the respective config file from
config DB residing in the Cloud using the context process-
ing engine via the cloud connector. The formatted re-
quest will be sent to the FMS through the request/re-
sponse processor of the FMS data engine and the avionic
data pipe. The FMS collects and transmits the aircraft
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state response data to request/response processor
through the gateway and the avionics data pipe based
on user need. The data processor of FMS data formatter
will update the rule set by parsing the config file. The
aircraft state response from FMS will be parsed using
rule engine with updated rule set. The file handler will
encode the parsed data and generate the aircraft state
response as per user need using rule engine. The for-
matted aircraft State response will be sent to the user’s
application.

[0031] In another example operation, a user wants to
upload a flight plan (in /O format .XML) to an FMS (in
format .HFP). Upon a user request, the system uploads
the system will upload the respective format config file
to the config DB residing in the Cloud. The user is au-
thenticated and authorized by IAM component of BSS
module using a third party application. Upon authoriza-
tion of the user, the load balancer sends the request to
FMS data formatter. The FMS data formatter downloads
the respective config file from the config DB residing in
the Cloud using context processing engine via the cloud
connector. The data processor of FMS data formatter
updates the rule set by parsing the config file. The input
file will be parsed using the rule engine with the updated
rule set. The file handler will encode the parsed data and
generate the flight plan file (.HFP) using the rule engine.
The generated flight plan file is sent to the aircraft gate-
way having the FMS 7.1 format using the request/re-
sponse processor of the FMS data engine using the av-
ionic data path. The FMS retrieves the flight plan file from
gateway connected in aircraft having FMS 7.1 format.
[0032] Techniques and technologies may be de-
scribed herein in terms of functional and/or logical block
components, and with reference to symbolic represen-
tations of operations, processing tasks, and functions
that may be performed by various computing compo-
nents or devices. Such operations, tasks, and functions
are sometimes referred to as being computer-executed,
computerized, software-implemented, or computer-im-
plemented. In practice, one or more processor devices
can carry out the described operations, tasks, and func-
tions by manipulating electrical signals representing data
bits at memory locations in the system memory, as well
as other processing of signals. The memory locations
where data bits are maintained are physical locations
that have particular electrical, magnetic, optical, or or-
ganic properties corresponding to the data bits. It should
be appreciated that the various block components shown
inthe figures may be realized by any number of hardware,
software, and/or firmware components configured to per-
form the specified functions. For example, an embodi-
ment of a system or a component may employ various
integrated circuit components, e.g., memory elements,
digital signal processing elements, logic elements, look-
up tables, or the like, which may carry out a variety of
functions under the control of one or more microproces-
sors or other control devices.

[0033] When implemented in software or firmware,
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various elements of the systems described herein are
essentially the code segments or instructions that per-
form the various tasks. The program or code segments
can be stored in a processor-readable medium or trans-
mitted by a computer data signal embodied in a carrier
wave over a transmission medium or communication
path. The "computer-readable medium", "processor-
readable medium", or "machine-readable medium" may
include any medium that can store or transfer informa-
tion. Examples of the processor-readable medium in-
clude an electronic circuit, a semiconductor memory de-
vice,a ROM, aflashmemory, an erasable ROM (EROM),
a floppy diskette, a CD-ROM, an optical disk, a hard disk,
a fiber optic medium, a radio frequency (RF) link, or the
like. The computer data signal may include any signal
that can propagate over a transmission medium such as
electronic network channels, optical fibers, air, electro-
magnetic paths, or RF links. The code segments may be
downloaded via computer networks such as the Internet,
an intranet, a LAN, or the like.

[0034] The following description refers to elements or
nodes or features being "connected" or "coupled" togeth-
er. As used herein, unless expressly stated otherwise,
"coupled" means that one element/node/featureis direct-
ly or indirectly joined to (or directly or indirectly commu-
nicates with) another element/node/feature, and not nec-
essarily mechanically. Likewise, unless expressly stated
otherwise, "connected" means that one ele-
ment/node/feature is directly joined to (or directly com-
municates with) another element/node/feature, and not
necessarily mechanically. Thus, additional intervening
elements, devices, features, or components may be
presentin an embodiment of the depicted subject matter.
[0035] In addition, certain terminology may also be
used in the following description for the purpose of ref-
erence only, and thus are not intended to be limiting. For
example, terms such as "upper", "lower", "above", and
"below" refer to directions in the drawings to which ref-
erence is made. Terms such as "front", "back", "rear",
"side", "outboard", and "inboard" describe the orientation
and/or location of portions of the component within a con-
sistent but arbitrary frame of reference which is made
clear by reference to the text and the associated drawings
describing the component under discussion. Such termi-
nology may include the words specifically mentioned
above, derivatives thereof, and words of similar import.
Similarly, the terms "first", "second", and other such nu-
merical terms referring to structures do not imply a se-
quence or order unless clearly indicated by the context.
[0036] Forthe sake of brevity, conventional techniques
related to signal processing, data transmission, signal-
ing, network control, and other functional aspects of the
systems (and the individual operating components of the
systems) may not be described in detail herein. Further-
more, the connecting lines shown in the various figures
contained herein are intended to represent exemplary
functional relationships and/or physical couplings be-
tween the various elements. It should be noted that many

15

20

25

30

35

40

45

50

55

alternative or additional functional relationships or phys-
ical connections may be present in an embodiment of
the subject matter.

Claims

1. A system for providing platform agnostic flight man-
agement data access for a flight management sys-
tem (FMS) of an aircraft, comprising:

a business services support (BSS) module that
determines a user’s allowed access via an iden-
tity/access management (IAM) component;

a context processing engine that moderates an
input/output (I/O) task flow based on a present
state of the FMS;

an FMS data formatter that,

downloads a configuration file from the con-
text processing engine upon receiving a da-
ta access request for external data from the
external data source, where the data ac-
cess request is from a user of the FMS of
the aircraft,

parses the configuration file to update a rule
set with a data processor component of the
FMS data formatter,

receives an external data file from an appli-
cation programing interface (API) of the ex-
ternal data source,

parses the external data file with a rule en-
gine of the FMS data formatter, where the
rule engine uses the updated rule set,
generates a flight plan file using the parsed
external data file, and

an FMS data engine that sends the flight data
plan file to the FMS on the aircraft.

2. The system of Claim 1, where the configuration file
is stored on a cloud base configuration database.

3. The system of Claim 1, where the external data
source is a third-party data source.

4. The system of Claim 3, where the third-party data
source uses a different data format than the FMS of
the aircraft.

5. The system of Claim 1, where the external data file
is passed from the API of the external data source
to the FMS data formatter through an API gateway
and load balancer.

6. The systemof Claim 1, where the context processing
engine:
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loads a context model file into a context data-
base,

downloads the context model file upon receiving

the data access request for external data from

the external data source, 5
determines a state of the FMS of the aircraft,
creates a context object with the context
processing engine, where the context object
represents the state of the FMS of the aircraft,
and 10
moderates the flight plan file based on the state

of the FMS of the aircraft.

The method of Claim 6, where the context database
is cloud based. 15

The method of Claim 6, where context processing
engine determines the state of the FMS using con-
text models, a situation analyzer and a real time
processing engine. 20
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