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Ailrcraft Access to SWIM

 Technology agnostic solution that demonstrates airborne
application of ground based System Wide Information
Management (SWIM) Service Oriented Architecture
(SOA)

 Facilitates exchange of non-command and control/safety
critical information between pilots and other National
Airspace System (NAS) users

 Facilitates a commonly sourced/shared aviation
information environment for strategic collaborative
decision making

* Leverages existing air/ground third party service
providers’ infrastructure and technologies without new
equipage mandates
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Demonstration Objectives

« Assess feasibility of
commercial services for
exchanging SWIM-
enabled NAS data EMBRYRIDDLE Q.- ap
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Demonstration Scenarios

 \Weather Information

 Flight Information Update

e Electronic PIREP
Submission

e Aircraft Preference
Publication

e [nitial 4DT Preference
Exchange



Key Lessons Learned

e Data Format and Sizes

e Flight Object Governance

 DMS standardization

e Data Link Configuration

 EFB connectivity

 EFB application Integration with AOC
« Human Factors
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Data Format and Sizes

e Standardized data formats that are optimal for
ground to ground exchange are not ideal for limited
bandwidth connections available on aircraft

— Filtering non applicable fields in AXIM / WXXM / FIXM
— Use of Industry standards (e.g. JSON)

3.50 - - -100%

-93% | oo
3.00 90%
- .80%
82'50 - -70%
e L _
=2.00 °% " mxmL
N L - [0)
B 150 0% 350N
s L - 40%
< Delta
a - .30%

- -20%
- -10%
- 0%

Flight Information SIGMET/AIRMET METAR/TAF PIREP




Flight Object Management

* Flight Object* includes .
large number of data fields I )t\ 7

— Aircraft Identification, type,
airspeed, departure
Iocatlon’ destlnatlon’ route Flight Information Exchange Model Data

Dictionary

H The Flight iInformation Exchange Model (FIXM) is a global standard for achieving interoperable

O I g t y y C reW exchanges of flight information. FIXM is based on a standardized (yet extensible and dynamic)
set of data elements that increase interoperability and data exchange among automated February

systems. FIXM is part of a family of technology-independent, harmonized, and interoperable 11, 2015

Cap ab i I iti eS y ai rC raft information exchange models and Extensible Markup Language (XML) schemas [alongside the

Aeronautical Information Exchange Model (AIXM) and Weather Information Exchange Model
(WXXM)]. FIXM is designed to support the information needs of global aviation stakeholders Version

N such as Air Traffic Management (ATM), airlines, airport personnel, and Air Navigation Service 301
capabllities, elcC. Provders (ANSP).

This FIXM Data Dictionary (FIXM DD) defines the flight data elements (FDEs) expected to be
exchanged using the FIXM standard. Currently, the FIXM DD includes a definition for each

: : FDE, as well as alternate names that reflect various nomendlatures across systems and
. e I n e W a I e S S 0 u operational domains, relationships among FDEs, data types, value ranges (where applicable),

business rules associated with the individual use of each FDE, and references to autheritative

Flight Information ~ Exchange Model |

. . sources where more information can be found regarding the referenced FDE. The FIXM DD is
b e e d Itab I e b W h 0 m d l I r I n complementary to the other FIXM artefacts such as the FIXM models and the FIXM schemas
y g FIXM v3.0.1 catalogues FDEs associated with the exchange of the ICAO 2012 Flight Plan, 4D
Trajectories, the Globally Unique Flight Identifier (GUFI), the tracking of Dangerous Goods, Air
Traffic Services (ATS) messages, ATS Interfacility Data Communications (AIDC) messages,

- -
Wh I C h h aS e S Of fI I h t to Traffic Flow Management Data Exchange (TFM-DE), Collaborative Decision Making (CDM),
fleet prioritization, ANSP to ANSP Boundary Crossing, Aircraft Situation Display to Industry

(ASDI)/Flight Table Manager (FTM) Connect, and Code Share.
. .
This version of the FIXM DD is identical to FIXM Core Data Dictionary v3.00 »~
S u p p O r I g O p‘ ! ra I O n S part of the FIXM Core v3.0.1 maintenance release.

NOTE: In support of ICAD FF-ICE, the content of the
progress and evolution under discussion. GI~*

*Flight Object is the aggregated collection of flight data and related information which supports the goal of improving
system-to-system interoperability within the NAS and beyond
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Data Management Service
Standardization

o Standardization required to ensure consistent
display of information among DMS providers
— NEXRAD washout

_ Data validity (PIREP)




Data Link Configuration

* Implementation requires RN 117 |
close coordination with RN il N
data link provider to RN LN N
ensure reliable service jit N 1BV
— Intended use G U
— Data encryption IR

— Editing the packets
sent/received by the EFB
application P

— Dedicated link to flight deck &

— |P data link availability |
requirement
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Connection Status Indication

1:07 AM

e Connectivity status
notification required to
prevent false sense of

situational awareness =
— Router
— Internet
— DMS

— SWIM



Integration with AOC and
Avionics

« Potential for improved A
trajectory planning 2
through integration |
with optimization tools pA
and automation 24
systems

— AOC
— FMS




Human Factors
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 Implementation of EFB _
applications requires “ ==l
extensive human y e

factors consideration

— DMS Login Method

« Balance security and
functionality

— Button placement _
— Map clutter T = e
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Future Potential

« SWIM Data Maturity
e |P Data Link Advancements = M

 Increased EFB and Avionics
Integration

o Air Traffic Management
Automation Improvements

e Automated Position
Reporting

e Automated Aircraft Sensor
Data Downlink

e Much More...




Contact

Biruk Abraham, Demonstration Project Manager

NextGen Technology Development and
Prototyping Division

Email: biruk.abraham@faa.gov
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