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GENERIC RPAS ISSUES




History of RPAS

= 1849

® Austrian balloons bombed Venice

= Wind issue
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What are Unmanned Aircraft?

" DRONES?

" UAV?

= Unmanned aircraft systems

= Autonomous aircraft
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= NOI!I They are called RPAS and they are a sub set of
UAS!

- Remote pilot station or ground station
- Data link
- Remote piloted aircraft







EUROPEAN AVIATION SYSTEM

= Conservative
" | ead intime at least 5 years

= RPAS integration driven by innovation
* GOOGLE
* FACEBOOK

= RPAS just another airspace user

® <150 kg State specific (for now)

= Civil and military have same integration obstacles




RPAS what Is your perception?




Or sociletal benefits?







MAIN OBJECTIVE

Safe integration of civil and Mil RPAS operations into the
European aviation system and ATM from 2016

* Phased integration (scalability)
* Non-segregated ATM environments

e SESAR COMPLIANT — Integrated into the European ATM
Master Plan




EUROPEAN APPROACH

T E
i
a
i 1
i, . i =
1 . -
3 . e - . s N : -
= Bl 1 e - - ] -
F 1'Is0 o [ i
=4 AT A d

A BOOST FOR EUROPEAN CRE

F
N E

'i-_":"_"-?-""ll'-'l.'-_"' =
i Fo 1 P
——

-y
eI

-ﬂ\

i_""l"'ﬂ—"ﬂm ,..'ﬂf'a
A j@.ﬁ#’b_‘ |

- S s T i
% A At A B N R

REMOTELY PILOTED AIRCRAFT SYSTEMS

-




INTEGRATION or ACCOMODATION
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INTEGRATION CHALLENGES (1)




INTEGRATION CHALLENGES (2)

.

e SPECTRUM

= DATA LINK requiremen ts
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INTEGRATION CHALLENGES (3)




R&D GAP ANALYSIS

Identification of gaps in technology or procedures led to the
following topics:

- Detect & Avoid

-  Human factors

- C2 (Command & Control)

- Contingency — e.g loss of link, ...
- Security

- SESAR compliance




What Is the state of play

= 15 countries have regulation (not harmonised)
* 6 allow operations under strict conditions

m 2200+ civil approved commercial companies and growing

= Most operators and manufacturers have no aviation back
ground

= Economic potential estimated at several billions before end
2020

= Pragmatic European approach.........




TYPES OF OPERATIONS

Instrument Flight Rules (IFR)

Visual Flight Rules (VFR)

Very Low Level Operations
* Visual Line of sight (VLOS)
o Extended- Visual line of sight (E-VLOS)
 Beyond visual line of sight (B-VLOS)




(E)VLOS

Very Low Level operations (<500 ft AGL)

5001t

A
\ VLOS @

500 meters

v

observer

restrictions




VLOS & E-VLOS

Timeframe 2014- 2018
Small R&D effort identified:
= Security — e.g. flight planning operations

= Human factors — e.g. pilot & observer team work
= Contingency
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B-VLOS

Very Low Level operations (500 ft AGL)

M Gcs/pilot

500ft

\ 4

restrictions




B-VLOS

Timeframe 2014-2020

Large R&D effort identified

Detect & avoid (replicate the human ability to see & avoid)
C2 communications

Human factors including mixed fleet compatibility
Contingency

Security

SESAR compliance

B-VLOS below 500ft is completely new to aviation
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IFR/VFR

Timeframe 2014-2028
Large R&D effort identified

= Detect & avoid

= Airspace and Airports access
= C2 communications

= Human factors

= Contingency

= Security

= SESAR compliance
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EUROPEAN RPAS R&D

ROADMAP TIMELINE

VFR

IFR

BVLOS

EVLOS

VLOS

.

Critical path initial operations

2013 2014 20156 2016 2017 2018 2023 2028
Q1 Q2 Q3 Q4/Q1 Q2 Q3 Q4|Q1 Q2 Q@3 Q4/Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4|Q1 Q2 Q3 Q4
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I
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l\/ v 9 > Integration timeline
: | x/
N - k Initial operations
N N/ v

Integration
WV

Q Evolution

Critical path integration

=== Critical path evolution
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EUROPEAN RPAS INTEGRATION

ROADMAP

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Q1 Q2 Q3 04 Q1 02 Q3 Q4 Q1 2 O3 M 1 Q2 3 4 O1 &2 Q3 M4 Q1 2 O3 G4 1 Q2 Q3 04 Q1 G2 Q3 04 Q1 2 Q3 M4 Q1 Q2 G3 M Q1 G2 Q3 41 Q1 Q2 Q3 1
' =
Reason for later start of VFR operations than IFR is due to the integration 3
VFR complexity and required operational experience with IFR RPAS integration in T ~ 0
L airspace classes, which is linked to the phased integration approach. )
4 ™
Insurance rules
(785)
IFR RLOS v ~
BRLOS
OSED, SPR
_In‘tercp‘ F_{eq. Flightplannin: Cooperative Securi -
Alrsp:::fﬁ:;ports gite 9 CcmFi,:gency D&A full solution
S A
'd g
Insurance rules
(785)
B-VLOS
Specific
meteo
condiions
Alrspace
VLL ATM c2 BRLOS D&A
impact study e LR Human factors Contingency
Security
e =
s B
Insurance rules
(785)
W 0
E-VLOS
(R LI
Start 2013 Security
Human factors
- Complementary dependencies + Initial national operations [
' N
Insurance rules
(785) Regulatory dependencies %p Limited access
w iahigonl=Es) IEah=pasSiton] 0
VLOS e it onal - R&D dependencies 4» Full integration
Start 2013
;:::turity 25
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Objective & scope




European objective

safe INtegration of RPAS operations
Into European aviation system and ATM
from 2016

- Non-segregated ATM environments —

- Including VLL -




Objective and scope RPAS Definition phase

" |ntegrate RPAS R&D activities into SESAR 2020
" |ntegrate into ATM Master plan
= Upto DOW level 1

= Before end 2014
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Work already undertaken




2013 2014 2015 2016 2017 2018 2019
Q1 Q2 Q3 Q4] Q1 Q2 Q3 Q4 |0Q1 Q2 Q3 Q4] Q1 Q2 Q3 Q4]0 Q2 Q3 Q4 Q1 Q2 Q3 Q4 ]Q1 Q2 Q3 Q4
Activity#1 — EVLOS/VLOS i OSED
RPAS activities awareness for security . o oP : : Small effort (<10FTE)

1 1 1

1 1 1 .
Activity#2 — EVLOS/VLOS A PR éVaﬁdaﬂon o Medium effort (1050 FTE)
Operations in urban areas ShS Models and Prototypes

Activity#3 — EVLOS
Human Factors

Activity#4 — IFR/VFR
Visual detect ability solutions and
detect ability of the RPA by sensors

Activity#5 — IFR/VFR
Detect and Avoid

Activity#6 — BVLOS
Detect and Avoid

Activity#7 — IFR/VFR
Comms C2 datalink

Spectrum requirements 1
1

CONOPS Critical information needs
OSED Generic training
SPR Qualification guidelines
1
1
OSED X
SPR 1
Validation Eercise
1

¢ Demonstrators

Large effort (>50 FTE)

Initiation phase

1
_ e

OSED
SPR

INTEROP

SPS

1
' OSED

GVaIidation of Prototypes QValidation Exercise

Validation Exercise

1
I
ivi — | SPR !
égtr:qu::)s/#gz dBa\t/aLlS'li i Og\lF',I'SEROP QVaIidation of Prototypes QVaIidation Exercise

Activity#9 — IFR/VFR
Airspace Access and Airport
Operations

Activity#10 - BVLOS
Airspace Access and Airport
Operations

Activity#11 — IFR/VFR
Contingency

Activity#12 — IFR/VFR & BVLOS
Human Factors

Activity#13

Security

Activity#14
Demonstrations of best practices

O Impact assessment

OSED
SPR

. Spectrum requirements

1
1
Validation Exercise

Q Validation Exercise

1

1

1 1

: Validation Exercise
1 1

1 1

1 1 I 1 1 1

OSED
SPR

0 Demonstrators
1

<SPS
1

G Demonstrators

Validation Exercise {‘

1
1
1
Q Validation Exercise



RPAS Integration into DOW

= Use R&D road map
= 14 R&D activities based on types of operations

= Very detailed roadmap




Consolidated RPAS activities

= Activity 1 D&A

= Activity 2 C2

= Activity 3 Airspace & airport access
= Activity 4 Contingency

= Activity 5 Human Factors

= Activity 6 Security

= Activity 7 Demos and best practices
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Workplan and timeline




Workplan

e Assessment of 7 activities
- Gaps

* R&D dashbord ( not in the R&D roadmap)

- Overview of R&D activities
- Maturity (E-OVCM)
- Maintenance

* Key delivreables

e WORKSHOPS are for WORK!




Roles and allocation of work?

= Activity 1 D&A

= Activity 2 C2

= Activity 3 Airspace & airport access
= Activity 4 Contingency

= Activity 5 Human Factors

= Activity 6 Security

= Activity 7 Demos and best practices




Define the new 2020 programme(s)

Council adopting
the proposal

On going EC-Council-Parliament

Consultation Call for SJU Membership Competitive Dialogue

SJU
Admin Board

PC
Principles

agreed

Exploratory Research Programme 2020
Preparation (WPE+internal SJU)

Large Scale Demo
2020 Preparation Refine the overall SESAR 2020 Programme |
(BAFO Ill-project WBS Call(s)

14)

Launch

Industrial
Research 2020
Preparation Refine the DOWs
(BAFO llI-project
15)

1st half of
May Begin 2015

End JAN End FEB End Q2 4th SEP
2014 2014 2014 2014




Work plan for RPAS Definition Phase
(September — December 2014)

)+ & & ¢ ¢ ¢

_ 15-16/9 1-2710 28-29/10 26-27/11 10-11/12
KlC ’(—Off 1st WOI’k 2nd Work 4th Work Gth Work 7th Close out End date
megtin session session session 3 session
g session T
e activity 1 \“\
- activity 2
- activity 3 \
e activity 4 R
e activity 5
e activity 6
e activity 7
| Sep I Oct I Nov | Dec

@ Physical meetings ’J Coordination WebEx (TBD)




Programme 2020 — Work Breakdown Structure

SESAR 2020
[ | [ |
ATM Design & Performance Verifiggsilgr?tg%emo Master Plan
Integration Management Infrastructure Maintenance
[ 1

Industrial Research

Exploratory
Research

[

Network

Knowledge Transfer

Future ATM Skilled
Work-force

Architecture,
Performance &

& Validation

High Performing
Airport Operations

Very Large Scale
Demonstration

I Airport Operations

High Performing

Enhanced Arrivals
& Departures

Enhanced Air &
Ground Safety Nets

| || Enabling Aviation

Very Large Scale [

Validation SWIM Infrastructures Common Services CWP/HMI Demonstration
Call 1 & Calln | NP AP L R
Projects Wave 1 Projects Wave 2 Projects

— e [ et .
. I Integrated Airport Ops L Remote Tower Control High Performance :
ATM Eg‘g&?g;fﬁ'ence g;:—mé%prl;ggggﬂ;h Enhanced Integrated Surface Remote Tower for (W1, W2) (W1, W2) Airport Ops :
Runway Throughput Management Multiple Airport | | [T T Treececceccees :
— 1 — 1 Time-based Separation
B Total Airport 1, W2
Automation, . ) Airport Safety Nets Managenqent w )
| | : | || High Performing
Robotics & Airport Operations —
Autonomy Opt;\T;LSv:}:rCTM
Optimised ATM Management
- Call1 &Calln H Network T
Complexity, Projects Management -
Data Science & T User Preferred Optimised ATM
Information - — - Operations (W1) . Network Mgmt (W2) :
Management — Advanced Airspace Optimised Airspace D S 4
Optimised ATM Management Users Operations/
— Network UDPP Network
Management Collaborative Mgmt
Environment & Advlar‘;cedNDOCPB (W1, W2)
Meteorology for ATM calll&cCalln (includes )
Projects Advanced Air
. . Traffic Services
- Ll[Advanced Air Traffic
|_|| Economics, Legal & Services euttts DOUUSUUUSUUSURURPRP
Regulation |_||Advanced _Aur Traffic - Multi-FAB Free : Advanced Air traffic
Services . - Routing (W1, W2) Services (W2)
Separaﬂon Tra]ectory 2 [ e
Management Performance Based
Intermodality & Call1 & Calln TMA & En-route Free Routing Extended AMAN
Outreach Projects (W1, W2)

Enabling Aviation Infrastructure
Infrastructure <
Enla?Iin? Avtiation Initial Trajectory L Flight Object
Calll1 &Calln OHREETUEEITS Sharing (W1, W2) Interoperability
Projects T (W1, W2)

CNS 4D Trajectory PBN & GNSS Enabling Aviation ~:
Management H
ATM Operations. g W1, w2) Infrastructure (W2) :



RPAS

RPAS activities Act s

Act 4 Act 5

IFR, VFR & B-VLOS: D&A, Comms C2 Data, Airspace Access, Human Factors,
Contingency — Security - Demonstrations of best practices

Enhanced Arrivals & Departures, Integrated Surface Management, Airport
Safety Nets, Advanced Airspace Management, Separation Management TMA &
En-route, Trajectory & Performance Based Free Routing, Enhanced Air &
Ground Safety Nets, CNS, 4D Trajectory Management, AVS, SWIM, Common
Services, CWP/HMI

PJO3b rios | SESAR Projects PJ14 PJ16

PJ034 PJos PJ10 PJ11 PJ13 PJ15 PJ17




| Latest update :

2 S
]
=

Status =
. Project .- Start Date Planned ~ £
q (=]
Activities Code Description Initiation Start Df:te End Date Closed at S
Execution
s ACT 1 IFRWVFR & BVLOS -D & A %o w,"
ACT 2 IFRVWVFR & BVLOS - Comms C2 data link
L

I:E

ik}

12

i ACT 3 IFRWVFR & BVLOS - Airspace Access and

i Airports Operations

17

18

19

; ACT 4 IFRWVFR & (B)WVLOS - Contingency

G ACT 5 IFRWFR & BVLOS - Human Factors

31

7 ACTE6 Security

:

o ACT7 Demonstrations of best practices

IR Overview .~ Activity #1 Activity #2 Project Progress Deliverables MilestonesTracking Internal RISK | SESAR projects & RPAS Acts . RPAS activities tal ! LAl




RPAS INTEGRATED
ROADMAP




Overview of RPAS R&D activities

= R&D DASHBOARD

= Providing clear overview
e What
* When
* Who

= E-OVCM maturity

= Maintenance

R&D




Overview of RPAS INTEGRATION

" INTEGRATION DASHBOARD

= Providing clear overview
* REG
* R&D
s COMPLEMENTARY

= Maintenance

REG R&D COMPLEMENTARY




SESAR

JOINT UNDERTAKING

Thanks for your attention




