








Aims and Potentials of Optimization in Air Traffic

N M th d f S ti ANew Methods of Separation Assurance
Automatic Dependent Surveillance Broadcast (ADS-B) 

What we think, the controller does today …

… and tomorrow
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Aims and Potentials of Optimization in Air Traffic

SWIM D t R f M d l B iSWIM: Data Reference Models as Basis (Source: DFS)

Flexible and modular sharing of information.
Transparent access to ATM services.
Overall consistency.
Data Model for agreed & precise definition of information.
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Aims and Potentials of Optimization in Air Traffic

SWIM: Connecting all Data Services Functions and RolesSWIM: Connecting all Data, Services, Functions and Roles
(Source DFS)
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Aims and Potentials of Optimization in Air Traffic

Th SESAR A hit t A hThe SESAR Architecture Approach

Development in phases.

Methodological approach from business model to 
system specification (e. g. SOA: Service Oriented 
Architecture).

System Wide Information Management (SWIM).y g ( )

Reference Data Models.

Implementation Packages.
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Aims and Potentials of Optimization in Air Traffic

SESAR A hit t A hSESAR Architecture Approach
(Source DFS)

performance requirementsp q

operational conceptp p

required system functionsrequired system functions

logical architecture 

technical architecture 

(modules)

(systems/sub-systems)

actors /organizations technology choices
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Aims and Potentials of Optimization in Air Traffic

SESAR T h l i l E bl ( E l )SESAR Technological Enablers (some Examples)
(Source „D4“)

C (Communication)
Swim-infrastructure, including the aircraft; 

Datalink;Datalink; 
IP as transport-Layer; 
PENS: Pan European Network.

N (Navigation)
Satellite based navigation, including augmentation systems.

S (Surveillance)
New surveillance Technologies including autonomous dependant surveillanceNew surveillance Technologies, including autonomous dependant surveillance 
broadcast (ADS-B); Multilateration.
Situational awareness on board the aircraft and on the ground for all phases 
of flight.
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Aims and Potentials of Optimization in Air Traffic

S i L l d I l t ti St ( E )Service Levels and Implementation Steps ( Ex.)
(Source: SESAR Consortium)

Service Levels Year 2010 2015 2020 2025Service Levels

SL 0

Year         2010       2015       2020      2025
Best practices

T j t b d tiSL 1

SL 2

Trajectory based ops. preparation

Net-centric trajectory managementS

SL 3
Advanced automation 
in a shared trajectory

SL 4

in a shared trajectory 
environment

Advanced

SL 5

R & D
Deployment

separate. modes

Full 4D & 
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Aims and Potentials of Optimization in Air Traffic

?How can Innovation help? Leverages
The limits of today’s ATM/ATC-system are defined by the (too y y y (
large) tolerances in the system, e.g. :

Limitations (fault budgets) of underlying technologies /( g ) y g g
enablers.

Poor (stochastic) process quality.( ) p q y

Fragmentation, e.g.
nationally/geographicallyy g g p y
airspace (civ./mil.)
systems and procedures
processes
roles (ATC; AOC; Airports; …)
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Administrative instead of business culture



Aims and Potentials of Optimization in Air Traffic

H C ld I ti H l ? (E l )How Could Innovation Help? (Examples)
Today’s ICAO flight-plans vs. continuous 4-D-Trajectory.

Today’s distance based separation vs. time-based clearances or 
trajectory-based clearances.

Today’s radar-based surveillance vs. ADS-B and MLAT.

Today’s variety of data-owners and databases vs. harmonized SWIM 
d t b f ti l d i l CDMdatabases per functional domain plus CDM.

Today’s fragmented processes vs. integrated processes, including 
all relevant roles.

Today’s variety of national, geographical and application-specific 
networks vs. SWIM.

Today’s sovereignty/monopole approach vs. more service -
orientation in combination with competition, benchmarking,  
incentivization, functional airspace blocks.
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Aims and Potentials of Optimization in Air Traffic

SummarySummary

Innovation in all areas is needed, to obviate a capacity limit.
Institutional
Business rules („markets“ and services)Business rules („markets  and services)
Operational concepts and technical enablers

SES & SESAR are a concerted action of politics, regulation, 
(standardization, equipment industry and aviation (airlines, airports, 

ANSPs) to develop and implement a new ATM-System.

SESAR propose a path of pre-planned evolutionSESAR propose a path of pre planned evolution.

SESAR target concept however is a revolution, comparing it to 
today‘s reality.

EU has the power, to push it through.
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Aims and Potentials of Optimization in Air Traffic

C l i 1 H t O C it W ll?Conclusion 1: How to Overcome a Capacity Wall?

International / global cooperation (ICAO EU US )International / global cooperation (ICAO, EU, US, …).
Engagement and commitment of all stakeholders.
Systematic approach with the right methods and tools.
A realistic plan / a doable road map.
The enabling technologies are principally available.

Capacity wall
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C l i 2 I tiConclusion 2: Innovation

Ideen generieren ist etwas völlig anderes als Ideen„Ideen generieren ist etwas völlig anderes als Ideen 
realisieren. Genau das – und nur das – ist Innovation“ 

(Fredmund Malik St Gallen Innovieren Irrlehren und Missverständnisse“ Manager Magazin)(Fredmund Malik, St. Gallen, „Innovieren - Irrlehren und Missverständnisse , Manager Magazin)

“To generate ideas is totally different from implementing them.  
Innovation is nothing else ”

„Es gibt nichts Gutes, außer man tut es“

Innovation is nothing else.

„ g ,

(Erich Kästner, German Writer)

“There is no good, except when carried out.”
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C l i 3 A i ti A Gl b l I d tConclusion 3: Aviation – A Global Industry
Aviation drives globalization – globalization drives 
aviationaviation.
To avoid a capacity wall (which would be a risk for future 
growth of global welfare) timely and global action isgrowth of global welfare), timely and global action is 
needed.
SES/SESAR as well as NextGen in USA are an invitationSES/SESAR as well as NextGen in USA are an invitation 
to people from all around the world, to help with their 
professional skills, to make it happen; regardless their 
culture sex religion mother-tongue color nation theyculture, sex, religion, mother-tongue, color, nation they 
stem from, …
Open and seamless systems start with open mindedOpen and seamless systems start with open minded 
people, thinking out of the box and knowing how to 
interface and cooperate efficiently in a global 
environment
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Now it is your turn !




