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Air Transportation Information

Semantic DNOTAM e

" Ontology-based prioritization & querying of DNOTAM
= SWIM component which you can add to any application

» |ndustrial Research & Experimental Development project
founded by the Austrian Research Promotion Agency (FFG)

" Joint Undertaking of FREQUENTIS & University of Linz

= Supported by AustroControl, Eurocontrol, various pilots &
FAA FNS Distribution Service

= Fnds December 2016
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Motivation

 “The current pre-flight information bulletins contain on
average 50% NOTAM messages that are irrelevant because it
is not possible filter out, for example, information that does
not concern that type of aircraft or that flight.” [1, p. 10]

d Intelligent querying and filtering of Digital NOTAMSs has been
identified as important [1]

 “[...] the current NOTAMSs system is clumsy to use and that it is
easy to make mistakes using it.” [2, p. 2]
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NOTAM Industry Day 2014 e

After closer evaluation of 389
NOTAMs, only 68 were applicable.

After fine-grade filtering only 32
NOTAMs affect the route of flight.
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*presented by Ernie Bilotto during the NOTAM industry day 2014
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NOTAM Industry Day 2014 e

Filtered so pilots can prioritize
Pilot’s Bill of Rights Act of 2012

Authorized NOTAM Improvement Program

CPertinent and tmely _ -
" Avchived in a public, centralized location More SpECIfIC and relevant

‘Wurdroploamapteriis = to route of flight

Sel I INO IAM / ,‘ Federal Aviation l‘
3-.‘““\_‘__\.3-;.- Administration -y

Intelligent NOTAM Prioritization S EUROCONTROL




Air Transportation Information

Exchange Conference -

AT M I n fo r m a t i O n Global Information Management
Reference Model

Harmonized, common, digital reference for operational
language which requires semantic interoperability:

m Information Model
m Captures operational languages and dialects

m Provides a reference containing agreed and harmonized
definitions and their interrelations

m Logical Data Model

m Refines the Information Model to support system and
service development (3]
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ATM Information
Reference Model

WXXM FIXM
Meteorological Flight
Information Information

AIXM, AMXM
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Global Information Management

Surveillance
Information

AIDX

ATM Information

Reference Model

Aeronautical
Information

Airport
Information

Flow Capacity
Management Demand

{ Environment J

[4]
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Requirements Analysis

m ldentified scenarios:
m Pilot Briefing (Flight Planning, Departure Briefing, and Debriefing)
m Dispatcher Briefing (Flight Preparation, Flight Update, and Debriefing)
m In-Flight Application (context of pilot briefing)

m Controller Briefing

m Other requirements:
m 100 % recall
m Prioritization/Grouping
m Customizing/Personalization

m Delta queries
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Requirements Analysis

m DNOTAMS

m Meaning in time and space

m Event Scenarios (EuroControl/FAA)

m Business terms (AIRM, event scenarios, user-defined, etc.)

m Business rules
m Use of business terms
m Relevance rules

m Annotation rules (e.g. importance)
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Architecture ki i

Knowledge-Based Framework

[ Ontology Manager ] [ Reasoner )

4 Knowledge Base )
SemNOTAM SemNOTAM >emNOTAM
Ontology Rules Interest

Specification
N /

f

AIXM to Ontology Mapper

A ) 1 )

AIXM
. Digital Configuration Query
Baseline
Notams Data Interface
Data 5
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Query Interface

Interest Specification
for flight from Washington (IAD) to New York (JFK)

Intersection

/\

Intersection Union

TN e

Temporal Aircraft | | Spatial || Spatial Spatial Spatial || Spatial
10:30-11:50 B743 IAD JFK 1220/227 Q480 J146
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Business Terms o

m Business terms in SemNOTAM are defined in an
intuitively understandable, precise, and machine-
readable form called concept.

m Concept contains all elements compliant
m Part of the SemNOTAM Ontology

m Types of business terms:
m NOTAM business terms (special type event scenarios)

m Auxiliary business terms

m Relations between business terms
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Business Relevance Rules

Business relevance rules are specified in an intuitively
understandable, precise, and machine-readable form called
SemNOTAM Rule.

Example NOTAMs:

m N1: Runway Closure for wingspan greater than 150ft

m N2: Airport closed for helicopters

Rules:

m An runway closure restricted to greater than x is irrelevant if the aircraft’s
wingspan is smaller than x + buffer.

m An airport closure is irrelevant if the aircraft restriction does not meet the
aircraft type.

O

: " Federal Aviation
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Semantic Annotation

m Used for prioritization and grouping
m Topic groups and groupings
m Annotation rules

m can use business terms

m assign topic groups to NOTAMs
m Large number of rules can be split into sets

m Graphical arrangement specification
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Groupings, Topics

m Grouping: used for linking

0 Either ordered T A
0 Must be complete _~ flightPhaseGrouping .
/”/
/f//’ flightPhase
m Topic: name of a group of i : : \
topic groups \| takeOff }[ approach J(enRoute J
N .-”
m Topic group: semantically > | aerodrome

close NOTAMSs
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Ordered Viewing -
Grouping Arrangement

m Two possibilities for ordered viewing
m View single ordered grouping

m Use grouping arrangements

m Grouping arrangement

m Allows ordering of results regarding several
groupings

m Specified as a list of topics
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semNOTAM Scenarios B o

m Integrated Digital Briefing
m In-Flight Prototype

» DNOTAM events, MET (METAR, TAF, SIGMET)
» Division into phases of flight
» Representation as charts / text / timeline

»semantic filtering and prioritization
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semNOTAM Scenarios e

semNOTAM
Prioritization

Aero. Feature
AIXM5.1 /SDD

Integrated

Digital Briefing APT Maps
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Integrated Digital Briefing

'@Integratad Digital Briefing x G}
€« — C A  [11016.86.200:8082/8riefir

Integrated Digital Briefing
UAL 234 KJFK —_ESSA 15-07-29 12:06 i

HML/#/main

‘ Overview E H Request Date: Jul 29, 2015
o Asrodrones : Flight Number: UAL 234
s E Departure Aerodrome: KJFK JOHN F KENNEDY INTL

*En-Route Destination Aerodrome: ESSA Stockholm-Arlanda
B settings = Alternate Aerodrome: ESSB STOCKHOLMBromma
‘ F|ig ht Plans e Emergency Aerodromes: ESSP KBOS

FIR: KZBW CZQM CZUL CZQX EGGX BIRD ENOR ESAA

Generic Route: KJFK MERIT EBONY TUBOT 5450N 5540N 5630N 5920N RATSU VALDI

OTRAX ADOPI GIMEX MASEVY LEGPO TORVA ELTOK ESSA

Height Limits (lower/upper): First: 0300 Other: 0/300 Last: 0/300

Width of Route: 33 NM

Radius around aerodrome: 25 NM
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i P =

semNOTAM e &2

Intelligent NOTAM Prioritization EUROCONTROL




Air Transportation Information

Integrated Digital Briefing i

'@ Integrated Digital Bricfing %

€« = C A | [11016.86.200:8082/BriefingH!
Integrated Digital Briefing
UAL 234 KJF - ESSA 15-07-29 12:06 -

B overview
= Aerodromes JOTHER Apr07 14:30 to Jul29 16:20 6297 A 2015|
g A 2 - sigmet E L4
DEP : KJFK - 5 RWY 04L/22R WIP const NE end.
= . % B
: ! : : L ; g windBarbs | Joraer Apr07 14:30 to Jul20 16:20 4157 A 2015
Natiackgraund [Rwy 22L PAPI relocated left side
B TMvA 9 Warceslor Apr07 15:16 to 1ul20 1810
n R 2y ¥ 1 ¥ ® Satellite
EMvET ! : [ k i it - © Bing
= pev I © OSM :
#=ARR : ESSA ; f f ) . -8 .
+ALT: ESSB '
+ Emergency & JOTHER Apr07 14:30 to Jul29 16:20 7876 A 2015
RWY 22R 6000ft distance remaining sign left sidem ... -
=En-Route o [oTHER Apr07 14:30 to Jul20 16:20 7877 A 2015
[
=C|R: KZBW RWY 22R 5000ft distance remaining sign left side m -
L
I Conrig
i _ |OTHER Apr07 14:30 to Jul29 16:20 7629 A 2015| ‘
@ P! .
+ “rwy 13L holding position markings at RWY 04L/22R i ... -
FIR: CZam & JOTHER Apr07 14:30 to Jul29 16:20 3381 A 2015
== F|R: CZUL " DFK RWY 131/31R between TWY E and TWY D 600FT X 15 ... [
_ [OTHER Apr07 14:30 to Jul29 16:20 7321 A 2015
=FIR: CZax # — _ .
RWY 13L/31R all holding position sign at the inter ... -
[ Config OTHER Apr07 14:30 to Jul29 16:20 7878 A 2015
‘ MET RWY 04L 4000ft distance remaining sign right side ... M
@ JOTHER Apr07 14:30 to Jul29 16:20 7879 A 2015|
#=FIR: EGGX " Rwy 04L 5000ft distance remaining sign right side ... -
+ FIR: BIRD & JOTHER Apr07 14:30 to Jul20 16:20 3949 A 2015
RWY 13R PAPI commissioned. A straight-in and offse ... -
=FIR. ENOR L foreer Apr07 18:30 to Jul20 16:20 7024 A 2015
f
‘ Conﬁg RWY 31R holding position markings at RWY D4L/22R S ... -
@ JAPN closure Apr07 17:45 to Jul29 15:30 443 A 2015
B VET " [East Cargo Ramp Closed.
=FIR: ESAA @ [Approach Lights UNS Apr08 10:45 to Jul29 15:20 4124 A 2015
o RWY 04L.22R Approach Lighting System [ALSF 2) Unse ... -
I Config |
2
B MET
B settings

B Flight Plans
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'@ Integrated Digital Bricfing %

Air Transportation Information

Exchange Conference -

Global Information Management

P
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Integrated Digital Briefing

UAL 234 KJFK - ESSA 15-07-29 12:06

B overview
= Aerodromes
=DEP : KJFK
B Airport
ETvA
B vET
#=ARR : ESSA
+=ALT:ESSB
= Emergency

Ehibougama

Lotk sir Quabsdlon.

Terming:
RabyrNorands

Temiskaning
Shars

- hort By

= En-Route
=FIR: KZBW
I Config

s

Newsriarkal

+FIR: czaM

+FIR: CZUL

=FIR: CZQX
| 5 Config
EMET

#+ FIR: EGGX

#=FIR: BIRD

=FIR: ENOR
] Config
B MET

=FIR: ESAA
I Config
B MVET

Settings

[ Flight Plans

Tororio
oo,

Suattord

s Theman

Sept-iles

Cargbeltion

Batust

M

Welcome dbriefing

| Generate ePIB

Summernsda

SIGMET: WAUS41 KKCI 290245 BOSS WA 230245 AIRMET SIERRA FOR IFR AND
__ MTN OBSCN VALID UNTIL 290500 AIRMET IFR...NH VT MA NY FROM 30SE YSC TO
* 30W BOS TO 40WSW ALB TO 30E MSS TO 30SE YSC CIG BLW 010/VIS BLW 35M
BR/FG. CONDS DVLPG 06-09Z. CONDS CONTG BYD 097 ENDG 12-15Z.

SIGMET: WAUS41 KKCI 290245 BOSS WA 230245 AIRMET SIERRA FOR IFR AND
MTN OBSCN VALID UNTIL 290900 AIRMET IFR...ME NH MA Rl AND CSTL WTRS

@ FROM 30ESE HUL TO 140E ACK TO 60ESE ACK TO S0SSE PVD TO 20WSW BGR TO
30ESE HUL CIG BLW 010/VIS BLW 35M BR/FG. CONDS CONTG BYD 09Z THRU 15Z.

TWXXM SIGMIET

SIGMET: WAUS41 KKCI 290845 BOSS WA 230845 AIRMET SIERRA UPDT 1 FOR IFR
AND MTN OBSCN VALID UNTIL 291500 AIRMET IFR...ME NH VT MA RI CT NY AND

[#) CSTL WTRS FROM 50SE HUL TO 160ESE ACK TO 705 ACK TO 30W BDLTO 505 PLE
TO YSC TO 20W BGR TO 50SE HUL CIG BLW 010/VIS BLW 35M BR/FG. CONDS
CONTG BYD 15Z THRU 217,

XM SIGMET

SIGMET: WAUS41 KKCI 290845 BOSS WA 230845 AIRMET SIERRA UPDT 1 FOR IFR
AND MTN OBSCN VALID UNTIL 291500 AIRMET MTN OBSCN...ME NH VT NY FROM

@ 50E YOB TO 20WNW BGR TO 205 MPV TO 30ENE MSS TO YSC TO 50E YQB MTNS
0BSC BY CLDS/BR. CONDS ENDG 12-15Z.
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In-Flight Prototype G e

DNOTAM Publisher

Aircraft Ground Syste%
Electronic Flight Bag Dispatcher

Aircraft Avionics q] - EFB Manager = ={

L

(On-Board System)

Active Flights Data

DNOTAMs Filter System DNOTAMs
Flight Plan

Parameters

Flight Plan
Parameters

Filter System
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Summary

m Introduced SemNOTAM enabling fine-grained
semantic filtering and prioritization of NOTAMSs

m Flexible and adaptable architecture

m Integrated DBriefing & In-Flight scenario

Get the right information at the right time

to reduce costs!
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O u t I O O k Global Information Management

m Flight relevant Information on an Electronic Flight Bag

m Weather Information prioritized according to the
situation awareness and needs of the pilot

m SemNOTAM methods can used with other XMs/AIRM:
m Weather Information Exchange Model
m Aviation Information Data Exchange

m Flight Information Exchange Model

semNOTAM

Intelligent NOTAM Prioritization




Air Transportation Information

Contact Information
dke

Global Information Management

::WI!::IIH
il
||:H:'||H
Sl

SS=S=::= P TAKE OFF /
Data & Knowledge Engineering T mm————m— _i*

semNOTAM

Intelligent NOTAM Prioritization

eduard.gringinger@frequentis.com

semNOTAM.freqguentis.com
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