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Achieving the Benefits of SWIM with “smart” SWIM applications

John Fort & Hannes Brunner, Frequentis
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Frequentis ATM vision: A new paradigm of sharing ATM information
Based on commonly agreed and understood data standards and information models

Data stored in silos

Duplicated
Inconsistently updated

Hard to access

3| ISM 2018 AIM Training

Open IM Standards

D

Flight

For internal use only | © 2018 Frequentis AG

] pata

Integrator

Data Usage

@ gg‘é‘:non ? '/F:;fﬁ( e rirport
Center Control Operator
Seamless
Interoperable
Data exchange
Aeronautical  Meteorology  Environment  Capacity Surveillance
Information Demand
&Flow:
Data Provision
Shared
Net-centric
Synchronised

Quality-controlled

; E Pilot

Other

1010y PayIoMIBN



SWIM building blocks

~_ PROVIDE/
(i.e. Digital Briefing) CONSUME

SWIM Applications

BUILD Integration Platform

(MosaiX SWIM)

Services, Information & Infrastructure
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DEPLOY o Network Infrastructure
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Seamless, interoperable data exchange between all stakeholders
MosaiX SWIM information gateway

VCS3020X
Data MET PUOnaWICS Flight info

2 stakeholders
4 B Integrator | Office
0101 0101 s Y|
()
1010110101 > T;I—T‘

0010 0010

Aeronautical info
MosaiX

Surveillance

] Non-
smart Air aviation

VISION Situation

pEY Display » Weather info
©)

STAKEHOLDERS AVIATION EXCHANGE MODELS
Aviation and non-aviation and legacy protocols
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An end-to-end solution supporting all functions required
...from data acquisition to data consumption including billing and everything

Clients
(Service consumers)

Legacy

Applications Applications

Security

Data mediation

Connectivity
Service

Registry Data storage

Monitoring & logging
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Flexible deployment options — including hybrid
MosaiX SWIM | Deployment options

Frequentis

Customer

Apps

Frequentis Customer

Apps

Customer

Apps

Frequentis

Apps Apps

Apps

Frequentis Customer
Apps Apps

Integration platform

I
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Integration platform Integration platform Integration platform

VM or Cloud
infrastructure

VM or Cloud
infrastructure

Cloud
infrastructure

VM

<
<

On- Hybrid Private
Premises Cloud
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Supporting acquisition / processing of all types of ATM data
MosaiX SWIM | Test and demonstration system

SWIM

lication _ s
adandled ATC Display Digital Briefing smartbM / CADAS

S
e s

. Combined Combined
MosaiX Position Data IWXXM

Message validation Data mediation & conversion Information aggregation

Aircraft Aircraft Flight / Flow
positions positions (FIXM)

ADS-B FLARM/OGN ARO :
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Tested and validated within the SESAR research project
SESAR Project 13.2 | Digital Briefing validation scenario

GROUND A AIRCRAFT
AXM —O ! — A
\

ISRM——O |
FIXM ISRM "\ SWIM technical

AIFS/WFS | infrastructure
AIXM 5.1 Static'data \
ISRM 1.4 \‘

AIXM O

ISRM——C0O
AIFS/WES Integration Platform/ Ground I Aircraft
AIXM 5.1 Digital NOTAM Digital Briefing Broker ! Broker EFB
ISRM 1.4 ISRM 2.0 /

AIXM —O
WXXM —O

o iSWIM

. . SERVICE MODELS “How to access”
iIWXXM Service /

|(gIRI’EI\T/|A§R(’) TAF, SIGMET) // INFRASTRUCTURE “How to transport”

11 | MosaiX SWIM Public | © 2018 Frequentis AG



Select Flight

=

Flight Plans.

KJFK

KBOS
KIAD
KATL
LOWG
YSSY
OMDB
YSSY
OMDB

12 | MosaiX SWIM

Integrated Digital Briefing

LOWW
LOWW
LOWW
LOWW
LOWW
OMDB
LOWW
OMDB
LOWW

2016-05-17
2016-05-17
2016-05-17
2016-05-17
2016-05-17
2016-05-17
2016-05-17
2016-05-17

2016-05-17
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UAE41.
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Flight Route

4 Integrated Digital Briefing

| Overview | Settings | Flight Plans

16-05-17 04:54 UAE127 OMDB - LOWW

Ed  ReauestDate

B Fight Number

B ocpanue perocrome

B Destination Asrodrome:
Altemate Aerodromes:
Poiy |

30]

Emergency Aerodromes
3 . : g FIR

Lot = . = v v Generic Route

Height Limits (lower/upper)

Width of Route

Radius around aerodrome:

France
) Espats
Fortimgal
-
camvcn
A SR

Matof WCvOTe

Sensqal

South Suadan

I
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| Generate ePIB Documents

May 17. 2016

UAE127

(OMDB DUBA! INTERNATIONAL AIRPORT
LOWW SCHWECHAT

LOWG LowL RN IR

OBBB OIIX LTAA LTBB LBSR LRBB LHCC LOW

NADIL TUMAK MOGAS ROTOX ALTAX BONAM ARGES NEPOT EVRIK BUDOP BALUX
TORNO NATEX

First: 0/300 Other: 0/300 Last: 0/300

20 NM

25N




Airport View
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Reguest Date:

Flight Number
Departure Aerodrome
Destination Aerodrome:
Altemate Aerodromes:
Emergency Aerodromes

FIR

Generic Route

Height Limits (lower/upper)
Width of Route

Radius around aerodrome:

Public | © 2018 Frequentis AG

Welcome dbriefing

| Generate ePIB Documents

May 17, 2016
UAE127

‘OMDB DUBA! INTERNATIONAL AIRPORT
LOWW SCHWECHAT

o om R

(0BBB OlIX LTAA LTBB LBSR LRBB LHCC Low S I

NADIL TUMAK MOGAS ROTOX ALTAX BONAM ARGES NEPOT EVRIK BUDOP BALUX
TORNO NATEX

First: 0/300 Other: 0/300 Last: 0/300
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Airport Digital NOTAM

Welcome dbriefing

Generate ePIB Documents

B, Arival Airport - Loww
.-..,N.;g
{ O - Time filter 16.05-17 09:25 to 16-05-17 11:25 Edi nano Filtenng

e [ 16Apri9 14:00 to 16/ul02 14:00
WY EX31 closed
— e m 4 Displaced Threshold 15Dec10 00:00 to 16Jun01 23:00  A1546/15)
= / :“'I::-t Poly | < [FWY 16 THR displace 300 W
0} % ;
OTHER 15Dec29 08:37 to 16Jun01 23:00  A2651/14
61un01 23:00

THER 15Nov17 17:04

7 OTHER 16Jan22 15:00 to 16Jun01 23:00 _ A2554/14]
Surface moven
- DTHER 150¢t14 13:55 10 16)un01 23:00 _ A6291/14
R eing 747-8 ™ : ct aic a 5/09 not valid for b7 blished approach an
mand AIP & d2.24 g P nds n " '
9 OTHER 155ep09 14:56 to 99Dec31 00:00 _ A1882/14]
ntermediate holding posit exit 6 and exit 7.
OTHER 150ct14 13:24 10 16Jun01 23:00 _ A2126/14
THER 161an1108:22 to 16Jun01 23:00 _ A00AS/14

—
<< arance ma o th : .
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Airport MET

Welcome dbriefing

Integrated

Overview | Settings jght Plans Generate ePIB Documents

16-05-17 04:54 UAE127 OMDB - LOWW

- \‘*\w : ! SEEEE avrivaleteo - LowW
T —— - Time filter: 16-05-17 09:25 to 16-05-17 11:25 Edit  Scenano Filtenng.

METAR LOWW 141251Z 25011KT 16093 BKNOG0 BKN110 MOI/M11 Q1015

TAF LOWW 161915Z 162002 29010KT PESM SCT040 BKN200 TEMPO 2002 32015KT P6SM SHRA [N TRUNS
SCT040 BKNOSO TEMPO 0918 30015KT P6SM
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semantic NOTAM - Intelligent Filtering SemNOTAM

Intelligent NOTAM Prioritization

= |ntelligent and fine-grained DNOTAM filtering is not enough
- PIBs still contain substantial number of DNOTAMs that are relevant for a specific flight
» Missing organization capabilities of relevant DNOTAMs

= Ontology-based Representation and Semantic Querying of Digital Notices to
Airman (NOTAM)

- semNOTAM is a service not an application
» Enable fine-grained intelligent semantic filtering and prioritization
« Utilizing advantages of AIXM 5.1
» Knowledge-based system

- Separating data and rules from reasoning
- Incremental rule base

- Based on pilot experience and feedback
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semNOTAM Knowledge Base SemNOTAM

Intelligent NOTAM Prioritization

SemNOTAM
Knowledge Base

Background Knowledge

(Aerodromes, Routes, Segments, etc.) ) SemNOTAM Ontology
Concepts
DNOTAM Knowledge >
(recent DNOTAMSs from NOTAM Service)
Filter Rules

Flight-Specific Knowledge

(Flight Path, Enrichments, Aircraft, etc.) > Enrichment Rules
Classification Rules
Result Set [
(relevant and enriched DNOTAMS) | Ranking Rules




Semantic Prioritization SemNOTAM

Intelligent NOTAM Prioritization

Welcome dbriefing BT

¢iis Integrated Digital Briefing

ew._| Settings

emm. PIB Documents

Semantic
Annotations Switch

| Departure Airport : KBOS

‘Semantic Annotata

O - Time fiter: 16.05-10 14:00 to 16.05.10 16:00 Edit  Scenario Filtering
1 RWY Closure 16Jan0100:01 10 160ec3123:59  A0388/15
RWY 15L33R closed excent for TAX
2 RWY Closure 16Jan0100:01 10 160ec3123:59  A0386/15

RVY 14732 closed except for TAX
3 TWY Closure 16Jan0100:01 10 160ec3123:59  A0196/15

TWY Q ciosed exceptfor crossing
4 TWY Closure 16Jan0100:01 10 16Dec3123:59  AO738/15

K

TWY M closed between TWY C andE proceedas instructed
5 OTHER 16Ja00100:01 10 1606c3123:59  AO438/15

K

RWY 15R 9000FT dist remaining sgn leftside notLGTO
6 OTHER 16Jan0100:01 10 1606c3123:59  AD439/15

K

RWY 33R 1000FT dist remaining sin lefiside notLGTD

Interactive Map

Highlighted
Feature
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Airport NOTAM with Semantical Annotations SemNOTAM

Intelligent NOTAM Prioritization

Welcome dbriefing BT

| Generate ePIB Documents

| Departure Airport - KBOS

g O - Timefiter 16.05-10 14:00 10 16-05-10 16:00 Edit | Scenario Fitering Semantic Annotation ¢!
|3 1w Closure 16Jan0100:01 10 1606c3123:59  A0196/15
™y crossing
4 TWY Closure. 16Jan0100:01 10 16Dec3123:59  AO738/15
v

TWY M closedbetween TWY C andE procesd as instructed
2 RWY Closure 16Ja00100:01 10 16Dec3123:59  A0386/15

RWY 14L/32 closed except or TAX

1 RWY Closure 16Jan0100:01 10 16Dec3123:59  A0388/15

J33R dlosed except for TAX

16Ja0100:01 10 160ec3123:50  AG438 /15|

VY 15R 9000FT dist remaining sign leftside nolLGTD
6 OTHER 16Jan0100:01 10 16Dec3123:59  A0438/15

HERE

RWY 33R 1000FT dist remaining sign lefl side not LGTD

K<)
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EFB — Select Flight

INIT FLIGHT

SESAR 9.11
Honeywell




EFB — View Map

MAIN MENU

DOCUMENTS

SYSTEM PAGE CLOSE FLIGHT

SESAR 9.11
Honeywell




EFB — Map View

MAP
13.5.10:57

MAP
13.5.10:58

MAP
13.5. 11:00

AIRPORT

RESTRICTED AREALO R 6 AL l[mﬁmo
ACTIVATED, MILITARY EXERCIS|
m F NPAUQIRIA&NR 513

OVAL HAS TO BE OBTAINED VIA MILITARY
CONTRUL CENTER (MCC)

FREQ 131 025 an
CIS MIL RAI
TEL +43 mn/mnmn

Restricted Area szB Felixdorf activated
unspecified hazar

Changed vertical hmds mmng activation
REF AIP AUSTRIA ENR 5
For detailed information aboul activity contact WIEN
INFORMATION FREQ 118 525MHZ

SESAR 9.11
Honeywell




EFB — Airport

AIRPORT
LOWG: Graz Thalerhof

METAR LOWG 130850Z 02KT 10 FEW012 SCT066 BKN150
15/12

Runway 17C - Water_WetSnow(2mm)/Water_WetSnow(2mm)/
Water_WetSnow(2mm) Medium/Medium/Medium.
Contamination RWY 17C 100%/100%/100% Dampness due to
chemicals.

Taxiways: Water_WetSnow  Aprons: Water_WetSnow

TWY S, $1 - S4 aerodrome operator may, if necessary, limited or
extend operations for unpaved movement areas to specified
ACFT types

details at aerodrome operations +43 (0) 316 2902 120.

ICAO marking may be not visible on grass TWY S, S1 - Sd.

TWR must be notified during start-up request of any requirement
to use cross-bleed start procedure
Engine test runs have to be coordinated with the airport duty

officer in advance.
TWR approval must be obtained during start-up request.
Minimum power is to be used when taxiing away from stand.

Apron west

aerodrome operator may, if necessary, limited o extend
operations for unpaved movement areas to specified ACFT types
details at aerodrome operations +43 (0) 316 2902 120.

ICAO marking MAY be not visible on apron west

Grass RWY 17R/35L

aerodrome operator may, if necessary, limited or extend
operations for unpaved movement areas to specified ACFT types:
details at aerodrome operations +43 (0) 316 2602 120

ICAO marking MAY be not visible on grass RWY 17R/35L

Apron west closed for fix-wing ACFT.
Ground handling will be stopped in case of lightning activity.

Information to the crew will be provided by the traffic ha
agent. Follow me to the parking position is available.

SESAR 9.11
Honeywell

AIRPORT
OMDB: DUBAI INTL
METAR OMDB 130500Z 1704KT 10 CAVOKO000 31/12
TAF OMDB 130055Z 130208
17005KT P6SM NSW NSC000

TEMPO 0818 31010KT P6SM NSW NSC000
TEMPO 1808 17005KT P6SM NSW NSC000

RUNWAY 12L/30R CLOSED on OMDB
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Conclusion

* MosaiX SWIM provides all building blocks for the SWIM
Technical Infrastructure

* MosaiX SWIM enables organisations to unlock and
monetize their data

= SWIM Information- and Service Models allow new services
like Digital Briefing

» SemanticNOTAM adds additional intelligence to Digital
Briefing
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