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Overview

- Leverage Semantic Web Technologies

Provide actionable intelligence
Enable information discovery across organizational boundaries
- Reuse existing data sources and services

- Address Operational Problems

- Context-driven Decision Support for Pilot (Semantic Decision Support Tool) Semantic Decision
- Collaboration and Alignment of NextGen Activities (CrOSS)
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CrOSS : Informs Decision Making
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(1) Teimg conditions are extremely variable in space and time, a8 previously noted. PIREPY depend on the
type and ice protection of the reporting aircraft. If the pilot's aircraft is stmaller, has less power, or has less ice
900 Gone protection than the reporting aircraft, it may experience more serious iifig than the reporting aircraft in the
same exact meteorological conditions. For example, 4 Boeing 747 may report light ieing when flying through
conditions that would cause 3 Moooey to experience severe icing
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(2) PIREP are subjective. depending oa the pilot’s observations. how the pilot operates the ice protection
on the aircraft, and the pilot's experience level with in flight icing - For example, there are documented cases
of pilots reporting “light” icing conditions when ioe was accreting on an e evidence peobe at 3 rate of
approximately 1 inch per minute. In addition, observation and assessment of icing is more difficalt at night

(3) Although PIREPy from similar aircraft are most relevant to the pilots airerat, direct translation to the
piot's aircraft may atill present dutficulties. In addition to piot subjectivaty, other relevant questsons are: Was,
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larger area of the aireraft)?. What kind of ice protection does the reporting aircraft have, and is it functioning

properly?.

(4) When icing conditions exist, reporting may alert other crews to maintain vigilance. Flightcrews should

ensure that when submitting a PIREP of observed icing conditions, they accurately state the conditions and
etfects of the icing observed and report them in a timely fashion to make the PIREP as useful as possible.

Situational Awareness
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Use Case: UAS Regulations

- Critical Information Requirement:

- What guidance involving pilot actions in hazard conditions needs to
be reviewed for integration of UAS into the NAS?

- Datasets:
- Federal Aviation Regulations (FAR) ~16 MBs
- 2013 Aeronautical Information Manual (AIM) ~ 8 MBs
- FAA Advisory Circulars (AC) ~34 MBs
- Scale:
- ~12,000 pages of regulatory guidance

- Domain Modeling
- 3 Aviation Hazards: Icing, Lost Comms, Turbulence

- 3 Pilot Functions: Avoid or Mitigate, Pilot Aviation, Pilot
Communication
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CrOSS Topic Authoring

Ontology Editor Topic File
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CrOSS Content Analysis Results
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CrOSS Today

- Content Analysis Workspace hosted on Defense
Technical Information Center’s (DTIC) Production
Environment

MetaTagger

Knowledge Fusion Engine
DTIC Collections
Thesaurus
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Real-time tagging of document
submitted to MetaTagger

Automated indexing of DTIC
collection data stored in Master
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Semantic Decision Support Tool (SDST)

- Sponsored by Air Force NOTAMS
office and NextGen Joint Planning
and Development Office (JPDO)

- Currently Deployed in the NextGen
Prototyping Network (NPN)

Flight Context
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- Addressing Information Overload Semantio DecECIEEI iR
Challenges Pilots | Decision Recommendation

- Information to the right people at

the I'ight time Information Prioritization II
- Improve safety and efficiency

‘ Federated Semantic Query
- Context-based Information
Prioritization and Decision Support
—Federated semantic query across ... =

multiple data sources

—Flexible business rules based on
SPARQL

—Context-based decision support

Plates

Data Sources
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SDST Scenario

Information Recommended
Filtering and Action
Prioritization

Federated
Semantic Query

1.Pre-flight Planning
2.En Route Mechanical Failure

3.Arrival Data Sources
NOTAMS
Aerodrome ( )
Airfield Services Context Information
Weather (Local, Regional) On-board Sensors
Aeronautical (DAFIF) Mission Information
Temporary Flight ~ Flight Crew
Restrictions (FAA) \Alrcraft Characteristics )
Special Use Airspace
(DAFIF)
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emantic Mediation for 4. Y [2] SDST Senser Simulation
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SDST Next Steps

- Work Started on Context-based Aeronautical Information
Delivery (CAID) Service for Air Traffic Control
- Focusing on Air Traffic Control
- Sponsored by FAA and Air Force
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Summary

- Leverage Semantic Technologies to Capture Enterprise
Knowledge

- Ontology Development
- Business Rules
- Establish Scalable Infrastructure for Knowledge Processing
- Text Analytics
- Big Data
- Develop Solutions to Address Operational Challenges
- Mine information across document collections

- Context-driven information delivery
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