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Izaboratuari

Yeni Hava Trafik Yonetimi
Boyutlu Ugus Yone
Otomasyon ve Karar-Destek
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yon Grubu Toplantisi




= ITU Kontrol ve Aviyonik Laboratuari

o ITU KAL Hava Trafik Kontrol Arastirma ve Gelistirme Faaliyetleri
o Resilience2050, EU FP7 Projesi
o AutoFly-Aid, HALA! SESAR WP-E, Doktora Arastirma Projesi
o 111M167 TUBITAK Projesi
o EGNOS DCN istasyonu
o ADS-B Hava Trafik Gozetleme istasyonu
o Emisyon Gozetleme istasyonu

4. SESAR JU Koordinasyon Grubu Toplantisi
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ITU LCH AVIYONIK e Temel Endistri Projeleri
MIMARISi _ DPT
- ASELSAN
ITU Ag Gorev Simiilatori - SSM, BILUZAY

ITU ASELSAN HTD
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ITU Kontrol ve Aviyonik Laboratuar

Human-Machine and Fleet Interfaces

Path planning in 3D at realtime
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Nonlinear Autonomous Flight Controls
For Agile Maneuvering
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ITU Kontrol ve Aviyonik Laboratuar
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ontrol ve Aviyonik Laboratuari
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ITU Kontrol ve Aviyonik Laboratuar

Integrated Cooperative-Non-cooperative
Friend-Foe Command-Control Screen

£ Adapte edilecekler: zoom in out, drag ;i@@

Actiond || Actiont || Action2 || Actiond || Actond || ActionS | Actions c Action8 || Actiond

Touch-screen Pilot Interface

SEPERATE WINDOW / BROWSER WINDOW
BROWSER WINDOW

f ACTION PANEL - BUTONS WITH DEFINED ACTIONS ‘

{ PREDEFINED ACTIONS | .
| & JOBS FOR OBJECTS

ZOOMABLE & DRAGGABLE MAP
#3

O~

woa | 1 O

#4

‘ DISPLAYING HIGH RESOLUTION MAPS
OF DIFFERENT PLACES

’ ' DISPLAYING OBJECT INFORMATION '
i :
T

! DISPLAY OBJECTS  }|  CONFIGURATION

MCC Operator Interface
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ITU Kontrol ve Aviyonik Laboratuari,
Hava Trafik Kontrol Arastirma Faaliyetleri

Resilience2050, EU FP7 Projesi

AutoFly-Aid, HALA! SESAR WP-E, Doktora Arastirma Projesi
111M167 TUBITAK Projesi

EGNOS DCN istasyonu

ADS-B Hava Trafik Gozetleme istasyonu

Emisyon Gozetleme Istasyonu

ITuaero

4. SESAR JU Koordinasyon Grubu Toplantisi
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Design concepts for a productive and resilient ATM- System beyond SESAR as part of

Europe's transportation system.
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Project Organization

\ 4 \ 4 A\ 4 A\ 4 \ 4

WP 1 WP 2 WP 3 WP 4 WP 5
AxirTlyels aPifie sty Resilience Analysis Deve!opme.nt Qf new Develgpment and Stress testing
Framework design principles modeling of a new of the new

of current systems to

recover and adant (RAF2050) fostering safety, agility ATM System concept
P and resilience by RAF concept on a
2050 simplified level
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Project Organization

A 4 \4

WP 2 WP 3
Resilience Analysis Development of new
Framework design principles
(RAF2050) fostering safety, agility
and resilience by RAF
2050

WP 4 WP 5
Development and Stress testing
modeling of a new of the new

ATM System concept

concept on a
simplified level

* Investigate the relationship between air and ground
transport concerning the reaction on disruptions
* is it possible to substitute parts of the air system by the

ground system or will both systems fail under certain lTuaerO%

conditions like heavy snow?

* What are the “buffers” in biological or socio-economic * analysis of resilience aspects in manmade and
systems? What other means are used here to achieve natural systems.
resilience? Is it a kind of redundancy? *  human role for resilience in ATM with DHMI

* Analysis of other systems * definition of resilience in the context of ATM.

* Swarm Intelligence

4. SESAR JU Koordinasyon Grubu Toplantisi
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Project Organization

\ 4

WP 1

Analysis of the ability
of current systems to

recover and adapt

A\ 4 A 4 \4

WP 3 WP 4 WP 5
Development of new Development and Stress testing
design principles modeling of a new of the new
fostering safety, agility ATM System concept
and resilience by RAF concept on a
2050 simplified level

Data collection (real world data), data annotation, data
structuring, data understanding, data preprocessing, filtering
Definition of key concepts in the context of a new framework

of analysis of resilience
ATM Historical data mining

Tuaero

* DHMI and ITU are responsible for the provision of the
data necessary for analysis and synthesis.

* DHMI and ITU provide expert verification of these
resilience patterns.
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Project Organization

\ 4

WP 1

Analysis of the ability
of current systems to
recover and adapt

WP 2
Resilience Analysis
Framework
(RAF2050)

*  Formulate new principles concerning resilience

*  Optimization of the deficiencies identified - the optimized resilience paradigm

*  Assess the application of this principles to design a new ATM System
* Development of resilience analysis tool set

* Layered model of services definition: the air transport network engine

* The propagation of performances

*  Weather layer

* Airspace capacity layer

* Airport capacity layer

* Central flow layer

Tuaero

A 4

\ 4

WP 4
Development and
modeling of a new

ATM System
concept on a
simplified level

WP 5
Stress testing
of the new
concept

DHMI and ITU would be providing verification of the

new design principle from the expert perspective of an

ANSP

* other layers... (based on perturbations identified)
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Project Organization

WP 1

Analysis of the ability
of current systems to
recover and adapt

WP 2
Resilience Analysis
Framework
(RAF2050)

Expert Judgment: Is it feasible /realistic/..2
* Describe new possible forms of resources and resource user

WP 3
Development of new
design principles
fostering safety, agility
and resilience by RAF
2050

* Describe the connections and relations between resources and

their users

* Describe the possible states of the resources and of the users
* Describe impact of the states of the resources and of the users
on the users and the resources

* Introduce unavoidable physical limits

\ 4

WP 5
Stress testing
of the new
concept

Tuaero

*  DHMI imparts the experience of

daily ATM operations.

* ITU brings in its modeling expertise

and is the interface to DHMI.

4. SESAR JU Koordinasyon Grubu Toplantisi
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Resilience2050, EU FP7

Project Organization

\ 4

\ 4

WP 1

Analysis of the ability
of current systems to
recover and adapt

WP 2
Resilience Analysis
Framework

(RAF2050)

WP 3
Development of new
design principles
fostering safety, agility
and resilience by RAF
2050

WP 4
Development and
modeling of a new

ATM System
concept on a
simplified level

Implementation of the new ATM model into a simulation environments
to test and enhance the development according to optimum condition
operation and according to react to crisis, to adapt and to evolve

* Develop the uses case for the tests

Testing and enhancement of the development
* Create scenarios fitting to the identified use cases

e Determine evaluation criteria

* Analysis of the results

[Tuaero

WP 5
Stress testing
of the new
concept

DHMI and ITU provide technical and operational
expertise (performance and acceptability)

4. SESAR JU Koordinasyon Grubu Toplantisi
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Resilience 2050

Dimension one: Development of a radical new productive ATM concept ignoring the
operational limits from today and only addressing foreseeable physical limits.

Dimension two: Interweave the ATM concept with a future concept for the ground
transportation system to a single system relying on the same design principles

Dimension three: Development of design principles which enables resilient system
behavior for the future ATM-system

Gwes oy B @B
DLR

POLITECNICA
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HALA! SESAR Research Network

HALA! SESAR WP-E tarafindan 4 ana temada PhD projesi cagrisi

Tuaero
4D Trajectory Management x

Advanced DSTs %,(;“,4'
Network Centric ATM Services

“Ingeniamos el futura’

UAS in controlled airspace

~4| &CRIDA
13 Adet PhD Projesi destek aldi, ikinci cagr yapildi (6 + 7) i+D-1 - AtH

“AUTOFLY-Aid : Flight Deck Automation Support with Dynamic 4D

Trajectory Management for Responsive and Adaptive Airborne Collision @ﬂﬂflﬂﬂ”
Avoidance” (2012-2015)
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“AUTOFLY-Aid : Flight Deck Automation Support with Dynamic 4D
Trajectory Management for Responsive and Adaptive Airborne
Collision Avoidance” (2012-2015)

Modeling and Collision Detection within a dynamic airspace picture lTuaeer
with uncertainty - The New Flight Deck Perspective. B

oNovel Dynamic Flight Trajectory Planning for Collision Avoidance !

under Uncertainty. 1}

~New Methods and Metrics for Ensuring Quantified Understanding of
Risks and Uncertainty “Ingeniamos el futuro’
oSynthesis for enhancing the existing TCAS, on-board avionics and the o

SESAR Infrastructure with decision-aiding > ‘ ‘ CRIDA

rDevelopment and Testing of the Collision Avoidance Automation
Support System on a Boeing 737-NG FNPT Il Flight Simulator

@J'afl,va®
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TUBITAK 1001 Projesi, 111M167 TUBITAK

Yeni Hava Trafik Yonetimi Konsepti icin Gercek Zamanli Calisan ATC
Operator ve Pilot Otomasyon ve Karar-Destek Sistemlerinin
Gelistirilmesi

ITuaero

@D anADOLU UNiVERSITESI

iTU Kontrol ve Aviyonik Sivil Havacailik Yiksekokulu
Laboratuari
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111M167, TUBITAK

Yeni Hava Trafik Yonetimi Konsepti icin Gercek Zamanli Calisan ATC
Operator ve Pilot Otomasyon ve Karar-Destek Sistemlerinin
Gelistirilmesi

Yer Segmenti - AU Sivil Havacilik Yiiksekokulu

Hava Trafik Akis Optimizasyonu : (Onlu dakikalar mertebesinde)

Otomatik Hava Trafik Kontrol (Rota ve Ayrisma Yonetimi) - dakika
mertebesinde ayrisma prosedurleri

4. SESAR JU Koordinasyon Grubu Toplantisi
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Yeni Hava Trafik Yonetimi Konsepti icin Gercek Zamanli Calisan ATC
Operator ve Pilot Otomasyon ve Karar-Destek Sistemlerinin

Gelistirilmesi

Hava Segmenti - iTU Kontrol ve Aviyonik Laboratuari
iTU B737-NG FNTP Il Flight Deck Simulatorii
Ucus rota yonetimi - saniye mertebesinde

Karar-Destek Sistemleri Gelistirme

Traffic and
Weather Generator [~~~ """ 77T TTTTT TS
1
! 4
1 -
a

1
|
Y
. Flight Sim. and
Visualisation

Aircraft Dynamics

Next Gen
HUD/AR

Air Conflict
> Detection &

Resolution

Flight Deck
Information

||

ADS-B
Receiver

Weather &

Data Receiver

Flight Screen

Cockpit Systems

iTU Kontrol ve Aviyonik

| Traffic Capacity
Information

A7 l

Worlwide Terrain,
Obstacle & Airport
Database

111M167, TUBITAK

i
NoFly Zone < ~-|
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EGNOS DCN, EUROCONTROL

The EGNOS Signal-in-Space (S1S) Validation (ESV)

Task Force grubuna bagli olarak

EUROCONTROL tarafindan EGNOS performance
gozetleme amaciyla standart data toplama agi
icinde

iTU KAL bu veri toplama istasyonlarindan birini
yonetiyor (Ataturk Hava Limam yakinlarinda
kurulu)

ITU Kontrol ve Aviyonik
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= ITU KAL Canli Hava Trafigi Gozetleme Istasyonu
o ADS-B veri toplama sistemi (Ataturk Hava Limani yakinlarinda kurulu)

GPS Sinyalleri

—b— GPS Uydusu
Ny, 2 [
‘—"T’ > '\f “‘.~

ADS-B sinyalleri
ADS-B anteni 5
( Havalimani
Lab. bilgisayari 5 ADS-B alicisi
istasyon bilgisayari q;‘\/\//

I internet baglantisi

[ ADS-B alicisi
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ITU KAL AIR TRAFFIC DCN

= ITU KAL Canli Hava Trafigi Gozetleme Istasyonu

4. SESAR JU Koordinasyon Grubu Toplantisi
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ITU KAL AIR TRAFFIC DCN - Emisyon Olciim

ITU KAL Canli Hava Trafigi Gozetleme Istasyonu ile Emisyon
Olcumu

", ITO Avrasya Yer Bilimleri Enstitiisii

'\\
&

JSTANBUL

BUYUKSEHIR

BELEDIYESI

4. SESAR JU Koordinasyon Grubu Toplantisi

iTO Kontrol ve Aviyonik ITuaero



ITU Kontrol ve Aviyonik Laboratuari,
Hava Trafik Kontrol Arastirma Faaliyetleri

Resilience2050, EU FP7 Projesi

AutoFly-Aid, HALA! SESAR WP-E, Doktora Arastirma Projesi
111M167 TUBITAK Projesi

EGNOS DCN istasyonu

ADS-B Hava Trafik Gozetleme istasyonu

Emisyon Gozetleme Istasyonu

ITuaero
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