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ÅUnmannedAircraft is a powered,aerialvehiclethatdoesnot carrya

humanoperator,canfly autonomouslyor bepiloted remotely.

ÅRemotely Piloted Aircraft System(RPAS) is a type of UAS and is

theonly onein therulemakingprocessICAO for civil integration.

ÅRPAS or fully autonomousor combinationaresubjectto art. 8 ICAO
ñNoaircraft capableof being flown without a pilot shall be flown without a pilot over the

territory of a contractingStatewithout specialauthorizationby that Stateand in accordance

with the terms of such authorization. Each contracting Stateundertakesto insure that the

flight of suchaircraft withouta pilot in regionsopento civil aircraft shall besocontrolledas

to obviatedangerto civil aircraft.ò

Fundamental Principle
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ÅRPASis asystemcomposedby:

ÅA RemotelyPilotedAircraft (RPA).

ÅA RemotePilot Station(s)(RPS).

ÅCommand&Control(C2) Link.

RPAS as a System

RPA

RPS

C2 Link
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Authorization Effort based on ConOPS and 

MTOM
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VLL Developing Activities

Å Fast developing activity in particular for VLL < 150 Kg with

multiple applications.

Å In EASA Countries:
Å 2495 operators,114 RPAS manufacturers. Very small to small RPAS with a

maximumtake-off massbelow150kg.

Å 16 Countries have national rules, 11 are preparing rules but they are not
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Europe stakeholder and Regulatory 

System

Standard and 

Recommended 

Practices: to 

provide 

international 

legal framework
MOPS: Minimum 

Operational Performance 

Standards

MASPS: Minimum 

Aviation System 

Performance Standards
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ÅERSG(EuropeanRPASSteeringGroup)aimsat developinga Europeancivil

RPASintegrationRoadmap(Regulatory,R&D, Complementary).

ERSG Roadmap
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Technologies for RPAS

ÅTo compensatefor the absenceof an onboardpilot

enabling unmannedflight, the basic approachesto

implementingunmannedflight (autonomyandpilot-

in-the-loop) rely predominantlyon:
ÅProcessorTechnologies.

ÅCommunicationTechnologies.

ÅDetect&Avoid.

ÅOthertechnologiesto developfor futureRPASare:
ÅPlatformTechnologies.

ÅPayloadTechnologies.
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Processor Technology
Å RPAS, due to the high level of functionalitiesrequired(e.g. ATOL, Traffic and

Ground Collision Avoidance etc.), need to use a Vehicle Control Management

System(VCMS) insteadof añlimitedòFlight ControlComputer(FCC).

Å To enhanceautonomouscapability of RPAS, computerôsprocessorstechnology

allowing faster computations, higher memory capacity, and safe responses

(algorithms)areneeded.

Å Most of processingactivities are onboard,so computersôsize,weight, reliability,

integrityanddissimilarityfor high levelof safetyarecritical issues.

Å Relyoncommercialprocessordrivenby safety-critical aeronauticalspecification.
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Communication Technology

ÅAirborne datalink ratesandprocessorspeedsarein a raceto

enablefutureRPAScapabilities.

ÅData rates are limited by usable spectrum and by the

requirementto minimize airborne systemsize, weight, and

power(SWAP).

ÅCongestion of S, C and L bands: 1.5 bps/Hz, close to

theoreticalmaximumof 1.92.

ÅRely on commercial markets (wireless communications,

airliner links, finance) to drive link modulation methods

technology,increasingthe power of higher frequency(Ka),

thusdecreasingsize,andweight.
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Communication Technology: DeSIRE II 
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Detect&Avoid (DAA)

ÅDAA is ñthe capability to see, senseor detect conflicting

traffic or otherhazardandtakeappropriateactionò.

ÅThis capability aims to ensurea safe integration of RPAS

flight andenablefull integrationin all airspaceclasses.

ÅDAA capabilities are required for RPAS to limit risks of

following hazards:
Å Conflicting traffic.

Å Terrainandobstacles.

Å Hazardousmeteorologicalconditions.

Å Groundoperations.

Å Otherairbornehazards,includingwaketurbulence,wind shearetc..

ÅMajor challengefor RPAS,due to the fact that currentDAA

systemsandproceduresof mannedaviationcannotbeusedfor

RPAS(TCAS,WeatherRadar,TAWS etc.).
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Detect&Avoid: Conflict Traffic

ÅThreelayersfor conflict managementapproach(asmanned):
Å Strategicconflict management.

Å Separationprovision(byATC, RemainWell ClearïRWCï).

Å CollisionAvoidance: maneuverexecutionto resolveconflicts.
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Detect&Avoid: MIDCAS Project

ÅThe systemis composedby cooperativeand not-cooperative

mid-air collisionavoidancesystemmadeupof:
Å Cooperativesensors:
Å 3 EO(Electro-Optical)and4 IR (Infra-Red)sensors.

Å ElectricalScanRadar(Ku band,>0.5Hz refreshrate).

Å Non-Cooperativesensors:
Å ADS-B receiver.

Å IFF transponder.
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