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Fundamental Principle et

A Unmanned Aircraft is a poweredaerialvehiclethatdoesnot carry a
humanoperatorcanfly autonomouslyor be piloted remotely.

A Remotely Piloted Aircraft System(RPAS) is a type of UAS andis
theonly onein therulemakingprocesdCAOQ for civil integration

A RPAS or fully autonomour combinationare subjectto art 8 ICAO
A N aircraft capableof being flown without a pilot shall be flown without a pilot over the
territory of a contractingStatewithout specialauthorization by that Stateand in accordance
with the terms of such authorization Each contracting State undertakesto insure that the
flight of suchaircraft withouta pilot in regionsopento civil aircraft shall be so controlledas
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RPAS as a System

A RPASis a systemcomposedy:

A A RemotelyPilotedAircraft (RPA).

A A RemotePilot Station(sYRPS)
A Command&Contro{C2) Link.

C2 Link

A PIAGGIO
AEROSPACE

RPS
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Authorization Effort based on ConOPS affl.

Where the EU is Going
COMMERCIAL & NON-COMMERCIAL OPERATIONS

RPAS Operator Certificate Obligatory
RPA MTOM <150 kg > 150 kg

S UOULEE Very Low Level < 500 ft Above > 500 ft AGL
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agricultural, RPAS Safety « Common Rules »

over sea, or Assessment, but issued by NAAs: | International Flights
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VLL Developing Activities y

AEROSPACE

A Fast developing activity in particular for VLL < 150 Kg with
multiple applications

Quantity of RPAS Developers/Producers (Using MS-Excel)
(Function — red line; Approximation — black line)
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A In EASA Countries
A 2495 operators,114 RPAS manufacturersVery small to small RPAS with a
maximumtakeoff massbelow150kg.

A 16 Countries have national rules, 11 are preparing rules but they are not
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AEROSPACE

Europe stakeholder and Regulatory ..

ICAO UAS
SARPS

Standard and
Recommended
Practices: to
provide
international
legal framework

JARUS

Standards

Standard
Bodies
g
“\% 42
Se ) .
=" sesar
EASA BR Essential Requirements
EASA RPAS - Safety Objectives
Part21, Part FCL, CS-XX Book1
EASA - Technical Standards MOPS
CS-Book2/OPS/FCL/ORG/C2/D&A MASPS

MOPS: Minimum
Operational Performance
Standards
MASPS: Minimum
Aviation System
Performance Standards
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VFR

IFR

BYLOS

EVLOS

VLOS

ERSG Roadmap

A ERSG(EuropearRPAS SteeringGroup)aimsat developinga Europearcivil
RPASIntegrationRoadmagRegulatoryR&D, Complementary)

A PIAGGIO
AEROSPACE

\/ Initial national operations

v Limited access

@ Full integration

2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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» RA&D Activities and Data collection

Critical path initial national
operations

Critical path imited access

— Critical path full integration
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Technologies for RPAS e

AEROSPACE

A To compensatdor the absenceof an onboardpilot
enabling unmannedflight, the basic approachedo
Implementingunmannedlight (autonomyand pilot-
In-the-loop) rely predominantlyon:

A Processofechnologies

A CommunicatiornTechnologies
A Detec& Avoid.

A Othertechnologieso developfor future RPASare
A PlatformTechnologies
A PayloadTechnologies
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Speed (MIPS)

Processor Technology s

AEROSPACE

A RPAS, due to the high level of functionalitiesrequired(e.g. ATOL, Traffic and
Ground Collision Avoidance etc), needto use a Vehicle Control Management
System(VCMS) insteadof afi | i mFlighe¢ @bwtrol Computer(FCC)

A To enhanceautonomouscapability of RPAS,c 0 mp u precesgostechnology
allowing faster computations, higher memory capacity, and safe responses
(algorithms)areneeded

A Most of processingactivities are onboard,soc 0 mp u size, weight, reliability,
integrity anddissimilarityfor high level of safetyarecritical issues

A Rely oncommerciaprocessodrivenby safetycritical aeronauticaspecification

-
s
-

1012

-

10° _

’//’ /
Cray Red Storm @ ,f’
-
>

108

-
-
Mainframes Cray C$6400 .~ N
‘ W
-
108 - g
B _~Pent
-
1BM 360/6 ‘2’,’ Sun SS1 Personal Computers
1 e ®
iBM7090| 7 Intel BOPBS
” . 12
- ntel 4004 10
-
103

P
P2
. 105
’/.,’ IBM 1620 Gray Red Stnn'n.
Monk Human
10 ErIAC IBM Deep Blue s

1940 1960 1gg . 105 @R

Lizard Mouse

1995 PC
® Video Channel o

1
@ Audio Channel /& PC
-3

Book L, [
-6 . . . .
o 10° 10° 100 10°2 This document is property of Piaggio Aerospace

It is not to be reproduced in whole or in part without written permission.

Speed (MIPS)

Memory (Megabytes)
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Communication Technology (o

AEROSPACE

A Airborne datalink ratesand processospeedsarein araceto
enablefuture RPAScapabilities

A Data rates are limited by usable spectrum and by the
requirementto minimize airborne systemsize, weight, and
power(SWAP).

A Congestionof S, C and L bands 1.5 bps/Hz, close to
theoreticamaximumof 1.92.

A Rely on commercial markets (wireless communications,
airliner links, finance) to drive link modulation methods
technology,increasingthe power of higher frequency(Ka),
thusdecreasingize,andweight
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Communication Technolog DeSIRE |l . & .
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Detect&Avoid (DAA) e

AEROSPACE

A DAA is fithe capability to see, senseor detect conflicting
traffic or otherhazardandtakeappropriateactiono.

A This capability aims to ensurea safe integration of RPAS
flight andenablefull integrationin all airspaceclasses

A DAA capabilities are required for RPAS to limit risks of

following hazards

A Conflictingtraffic.

A Terrainandobstacles

A Hazardousneteorologicatonditions

A Groundoperations

A Otherairbornehazardsincludingwaketurbulencewind shearetc..

A Major challengefor RPAS, dueto the fact that currentDAA
systemsandprocedure®f mannedaviationcannotbe usedfor
RPAS(TCAS, WeatherRadar, TAWS etc).
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Detect&Avoid: Conflict Traffic -

AEROSPACE

A Threelayersfor conflict managemerapproaci{asmanned)

A Strategicconflict management

A Separatiomprovision(by ATC, RemainWell Cleari RWCi).
A Collision Avoidance maneuveexecutionto resolveconflicts

Strategic conflict management

® Airspace organization and management
* Demand and capacity balancing

*® Traffic synchronization components

well-clear by RPAS

Tactical process of keeping aircraft away from
hazards by at least the appropriate separation
minima or distance

Separation provision (by ATC) and/or remain-

Collision avoidance

Must activate when the separation mode' has
been compromised

1. Separation mode is an approved set of rules,
procedures and conditions of application associated with
separation minima.

Situational awareness
and/orBTC separation e e — Remain well clear
- ~ volume
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Note.— Not drawn to scale.
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Detect&Avoid: MIDCAS Project &,

AEROSPACE

A The systemis composedby cooperativeand not-cooperative

mid-air collision avoidancesystemmadeup of:

A Cooperativesensors
A 3 EO (ElectroOptical)and4 IR (Infra-Red)sensors
A ElectricalScanRadar(Ku band,>0.5Hz refreshrate)
A Non-Cooperativesensors
A ADS-B receiver
A IFF transponder
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