Intelligent Semantic Query (1SQ)
NOTAMS

Semantic Web Applications for National

| Security
3

7 April 2005
) Edward DePalma

IFM- GRS/ATD Lead
Air Force Research Laboratory
AFRL/IF




A 2
N The I\/Iobility Problem

A, e T R e T . W W VAR ' u_mh
2 Diplomatic Clearances FaL -‘51
e AP Wy T MLl gt ey, T 0 L 7

i jaE
........
| [

-FUEL”*“ffi

.Jiu-.-.- HI-—-

PERSONNEL

S W —

Addltlonal Operatlons

P P oo 8 W R LN i o e




»
> Integrated Flight Management ATD ¢

® 4/
AFRL/IF N@ As of Sep 04
‘ﬁ TACC - Tanker Airlift Control Center  Technology Investment Schedule FY 04 05 06

WARP- Worldwide Aeronautical Route Planner WARP Integration Sep 01

ACFP - Advanced Computer Flight Planner : :
IFGR - Information For Global Reach IDiON Integration May 02
) NOTAM - NOTices to AirMen TCM Delivery Jun 03

NOTAM Search and Retrieval Sep 05

Diplomatic Clearance Automation Nov 04

MC2DE Dec 04

Exception Handing Jan 05

%A

’«t’%% o ,@ g - Dynamic Scheduling Mar 05
Dynamic Planning/ ! : Technology Transition A( ;A
Scheduling Diplomatic Clearances
Description Benefits to the Warfighter

« Develop intelligent search, retrieval, and storage [* WARP, integrated with IFGR and dispatcher

of mission planning data to optimize current, and| Products, led to 14% fewer flying hours and 7%
future C2 Czpabilitiges P ($202.9M) less fuel in mobility scenariot

« Improve AMC’s flight planning system * Reduce unneed_ed information presented to flyers,
planners, and flight managers

Technology » Highlight constraining events automatically to
operators

* Increase overall productivity within TACC

» Comprehensive, efficient algorithm for flight planning
» Data search and integration methods with automated

feedback into planning and scheduling system » Allow the operator to run numerous courses of
* Intelligent software agent technology for mobility asset action quickly and then to pick the best
plannmg TDefense Science Board (DSB) Fuel Study - May 2000 3

e Constraint-based planning/scheduling
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NOTAMS -- NOTICES TO AIRMEN — are N[OV SRR V=10 Mol Ao )2 @CH 0 0[0)
time-critical, safety-critical announcements gElgoleolgesi-1alo BE-ToallIi[=IRTol g (s BV o (<X

of temporary changes to runways, Cryptic, highly abbreviated language,
instruments, lighting, fuel, and other airport Byl el R 1g=Relel1allolgMr:1als!
facilities, navigation aids, restrictions on standards are more likely honored in
airspace, and traffic regulations, etc. the exception.

FACT. NOTAMSs are required reading for pilots and planners before flight.
but

FACT: There are over 25,000 active NOTAMs at any given time, updated at a

rate of several thousand per day —

Question:
How do you make sure aircrews and planners get the right
Information in a timely fashion?

Capability: OWL-NOTAMS System, a set of data acquisition, l,-_.
parsing and interpretation tools to translate critical content of %
NOTAMS into OWL annotations to make possible semantic é}
retrieval and dissemination of NOTAMSs. “@@




ISQ NOTAMS 2 System

1ISQ - Intelligent Semantic Query

Start with Free-Form Text
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Use this
Understandable
Representation
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<navaidOf>SZW</navaid Of>
<radialvectorOf>182042</radialvectorof>
<fNavaidRadialDMEPosition=
<f/geoPositionDescriptionOf=
<latitude0f>29 85557330119529</1atitude Of=
<longitudeOf=-84 4020313220801 6<flongitu

- F L Sl
2003-04-07 04:23 GMT |_” /\V
g DAML Annotation - NOTAM A0108/03 (KZJX)
AD108/03 MOTANI &) KZIX BY 030407160 JP— FL 400
otam
0304080215 E) STATIONARY ALTITUDE <NormalizedDAML>
RESERVATION WI AN ARFA DESCRIBED <Notam>
SZW182042 TO SZ2W161049 TO 3ZW1600 iheader 1| FL300
SZW196053 TO POINT OF BEGINMING, o
<airspaceOf>
AVOIDAMNCE ADVISED. 5,000 FT ANMSL U <SpecialUseAirspace>
BUT NOT INCLUDING FL180 F) SEE TEX STATIONARY ALTITUDE RESERVATION 1] FL 200
SEE TEXT
< fid
3 | FL10D
g 1 OWL Form .
g or
Q DES
e ::FLﬂ]]
100 <GeoRegion>
9 <geoRegionDescriptionOf>
<PalygonDescription> Q N
@ <seqOr> Mouse mode
@ <LatLonSeq> o
Kot <pointsOf= a ) Navigation
‘Q‘ <GeoPoint2D> ures
9 <geoPositionDescriptionOf: )
Q <NavaidRadialDMEPosition: ' Diggance

& Altitude information for A01...

This NOTAM is active in a
pohmgonal region that extends from
5000 FT to FL 180

<{GeoPaint2D>
TO

aPoint2D>
oPositionD escriptionOf>
<NavaidRadialDMEPosition=
<navaidOf>S7W</navaidOf>
<radialvectorOf>161049</radialvectorOr-]
<iNavaidRadialDMEPosition>
</geoPositionDescriptionOf>

To Supply Useful Reasoning,
Support and Display of NOTAMSs in
4D (Lat, Long, Alt, and Time)

<latitudeOr=29 782502658152 79</atitudeOf.
<longitudeOr=-84 0686 7925054021 </longitudeOf:
<{GeoPoint2D>

Missions: 3079:0912
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§j System Features
+* |ISQ NOTAMS - Intelligent Semantic Query

* The ISQ NOTAMS system:

) Reliably obtains NOTAMs from an official source, the AMC @
NOTAM cache. —

- Annotates NOTAMs with machine understandable OWL -
annotations. '

= Provides a mechanism for human review %@

of these annotations.

)-Provides a simple, reliable interface for systems, written in a
variety of computer languages and residing on multiple p=
platforms, to obtain such annotated NOTAMSs.

The ISQ NOTAM system started operation in August 2002, and has
produced continually improving OWL annotations of over 3 Million
NOTAM records retrieved since that time.




/\ The 1ISO NOTAM Project

' = Intelligent Semantic Query (ISQ) of NOTAMs for Integrated Flight Management — An
AFRL IFM/ATD Component
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@efmztzon. NOTAMS - NOTices to AirMen are time-critical, safety-critical,
worldwide announcements that impact global flight conditions. They cover much of the
aerospace flight environment including:

# Condition and Availability of Airport Facilities (e.g. Runways, Instrumentation, Fuel, etc)
#F Flight / Navigational Aids

#F Restrictions on Airspace (Weather, political, commercial, etc)

a Individual airport runways that are affected by NOTAMS
o Runway conditions that are being reported

o Aerodrome equipment and services that are not operating normally
o Procedures that are being modified
o Regional NOTAMs in 4 dimensions:

B Al NOTAMS A2 Port £DDF

: AllNOTAMS At Port KDO Latitud T Ry (100} RAVGLVAL ar21I0Y
#F Air Traffic Regulations and Flight-Related Concerns. “L — - Lal Lo [ 3 s
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NOTAMs are issued by over 6,000 airport facilities world-wide and | e o Time e ;;ﬁ':’”;m
there are over 25,000 active NOTAMs at any given time - being updated at a rate of W ot / e I
several thousand per day. # ey ] o oo s s e
. =i s —= T e o @ oy o / = ot servce
Problem: e phmmE
NOTAM text uses a highly abbreviated flight domain language, # @ Fumuay dpronch o s s
misspellings are common, sentences are fragmented and punctuation is applied :E;msw_
haphazardly which must be manually read, reviewed and distributed. I :..:;z,';:';"ﬂ’;:
Solution: - ' == ' ki
Under the AFRL IFM/ATD, BBN has developed parsing and i '?E?Eiﬂi
interpretation tools to translate the critical content of NOTAMs into OWL Web Ontology & Popup Te [ D o
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