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UAVs UAVs forfor oror againstagainst
FlightFlight SafetySafety??

•• AirlineAirline--, General, General--, Military , Military AviationAviation
•• Air Traffic ManagementAir Traffic Management

•• UAS Technical ChallengesUAS Technical Challenges
•• Human FactorsHuman Factors
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CounterCounter UAVsUAVs



CounterCounter UAVsUAVs

•• AOPA AOPA alertsalerts CongressCongress toto UAV UAV threatthreat
toto GA GA operationsoperations

•• AOPA AOPA actsacts toto keepkeep unregulatedunregulated UAV UAV 
operationoperation out of out of navigablenavigable airspaceairspace

•• AOPA AOPA TestifiesTestifies onon UAV UAV ThreatThreat toto
General General AviationAviation

•• FAA FAA temporarilytemporarily reducesreduces sizesize of of 
borderborder UAV TFR UAV TFR 



UAVsUAVs
Benefits
• UAVs do not require 

incremental pilot
• UAVs can be 

extremely small
• Precise tracking 
• IFR by nature
• Autopilot more 

reliable for dull tasks
• Ready for dirty and 

dangerous mission
• Lower cost of training

Disadvantages
• Lack of onboard 

(emergency) pilot
• Low visibility - risk of 

collision
• No visual aid
• No cooperative
• Autopilot has no idea 

in extreme situation
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BenefitsBenefits of UAVsof UAVs
UAVs do not require incremental pilot
• displays and instruments
• ejection seats
• environmental controls
• Airframes

• are smaller and lighter
• can be designed more 

aerodynamically efficient
• all component costs including power

plant costs are lower
• fuel consumption is much lower



DisadvantagesDisadvantages of UAVsof UAVs

UAVs have not onboard 
(emergency) pilot
– No visual aid for 

situational awareness 
– No chance to make an 

intellectual 
(unpredictable)
decision 

– No oral contact
(cooperation) with
partners



CostCost of of trainingtraining
BB--52 52 pilotspilots ((averageaverage) $ 685,051) $ 685,051



CostCost of of trainingtraining
UAV operators (UAV operators (averageaverage) $ 13,000) $ 13,000



Human and MachineHuman and Machine

• To know the vehicle where
is in space

• Unambiguous indications
of what mode the
interface and vehicle is in

• Increased Automation: „A 
human should not have to 
land the UAV”

• The interface should be 
robust enough – if the
operator is unable to
devote attention to the
vehicle for a few minutes..



otherother manned manned 
aircraft aircraft fflying lying 
under visual under visual 
flight rulesflight rules
(including non(including non--
cooperative cooperative 
aircraft aircraft 
operating operating 
without a without a 
transponder)transponder) a a 
major limiting major limiting 
factor for UAV factor for UAV 
flight operationsflight operations

SeSensense and avoidand avoid



SenseSense and and AvoidAvoid SupportSupport
Technologies Technologies 

•• GPS GPS navigationnavigation, , 
•• AutomaticAutomatic DependentDependent

SurveillanceSurveillance --
BroadcastBroadcast (ADSB),(ADSB),

•• TrafficTraffic AlertAlert and and 
CollisionCollision AvoidanceAvoidance
System (TCAS),System (TCAS),

•• ModeMode S S secondarysecondary
surveillancesurveillance radar radar 
(SSR),(SSR),

•• IdentifyIdentify FriendFriend//FoeFoe (IFF) (IFF) 
transpondertransponder



The The SizeSize is is MatterMatter....

The required capabilities can be 
supported today in the larger platforms, 

that have enough space and power 
capacity to operate communications, 

data-links, IFF and 4D navigational 
equipment, as well as built-in 

capabilities to perform 
collision avoidance, 

due regard and weather radar.



MiklosMiklos ZrinyiZrinyi National National 
DefenseDefense UniversityUniversity

•• UAVNET UAVNET -- EU FP5 program (EU FP5 program (AiroboticsAirobotics, NLR, , NLR, 
FinmechanicaFinmechanica, , AleniaAlenia, ONERA, , ONERA, BAeSystemsBAeSystems, , 
Frost, Frost, QuinetiQQuinetiQ, , PolitechnicoPolitechnico, DLR, EADS, , DLR, EADS, 
SonacaSonaca, , ThalesThales, IAI, WUT, BUIAE, WGTU, , IAI, WUT, BUIAE, WGTU, 
MZNDU) MZNDU) 

•• AAA AAA -- EU FP7 program ( PATRAS, CRANFIELD, EU FP7 program ( PATRAS, CRANFIELD, 
IAS, CIRA, MZNDU, UPC, IAI, NLR, UNILE)IAS, CIRA, MZNDU, UPC, IAI, NLR, UNILE)

WP12. MZNDU: WP12. MZNDU: Reducing collision damages.Reducing collision damages.
Wildlife monitoring and controlWildlife monitoring and control..
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CONCLUSIONCONCLUSION
•• UAVs UAVs forfor FlightFlight SafetySafety
•• CollaborativeCollaborative aircraftsaircrafts inin closeclose oror

mediummedium distancedistance toto ourour UAS UAS couldcould be be 
detecteddetected byby usingusing systemssystems likelike TCAS TCAS 
and ADSand ADS--B.B.

•• NonNon--collaborativecollaborative aircraftsaircrafts shouldshould be be 
detecteddetected –– byby otherother externalexternal visualvisual--, , 
thermalthermal--, , laserlaser oror radar radar sensorssensors. . 

•• ConceptConcept forfor European European RegulationsRegulations forfor
Civil Civil UAVsUAVs--GeneralGeneral AviationAviation
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