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• Unmanned Aircraft Systems (UAS)
– Required to Detect-and-Avoid other aircraft and remain “well clear”
– VFR aircraft provide the primary challenge

– Cooperative VFR aircraft have a Mode S or Mode C transponder, and 
may be equipped with Automatic Dependent Surveillance-Broadcast 
(ADS-B) system

– Non-Cooperative VFR aircraft either do not have a transponder 
equipped or have their transponder turned off
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operating at lower altitudes
– UAS whose primary mission is between 500 ft AGL and 10,000 ft MSL
– Assumed lower speeds to allow a shorter range radar
– Created new, smaller DWC for encounters with non-cooperative VFR

• Reevaluate Phase 1 UAS encounters with non-cooperative VFR
– Can the smaller Phase 2 DWC be used for these encounters?
– Will this allow Phase 1 UAS to safely equip a smaller radar?
– Will this allow Phase 1 UAS to safely fly faster than the current limit of 

200 kts TAS below 10,000 ft MSL?
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• Can Phase 1 UAS with Phase 1 radar safely use the Phase 2 
DWC definition for encounters with non-cooperative VFR 
aircraft?

• Can the Phase 1 radar range requirement and/or the Phase 1 
true airspeed limit be relaxed by using a smaller DWC 
definition for encounters with non-cooperative VFR aircraft?

Big Picture Goals

10



• Run unmitigated study to test effect of a smaller DWC on 
alerting

• Run a study with mitigation to test effect on safety metrics

• Test sensor uncertainty and pilot effects

Simulation Study Objectives
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• Simulate multiple encounters between a single UAS and a 
single non-cooperative VFR intruder

• Evaluate the alerting performance of the Phase 1 DWC and a 
selection of potential alternative DWCs

• Rerun the tests using multiple potential radar ranges to test 
the effect of radar range

Unmitigated Study Experiment Plan
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Simulated UAS missions

• 3.3 million encounters between projected UAS trajectories and 
recorded VFR traffic from 21 non-consecutive days in year 2012

• Encounters filtered to meet altitude and airspeed constraints
• Only encounters that lead to an unmitigated Loss of DWC between a 

UAS and a non-cooperative VFR are included in the metrics

Encounter Generation
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Heat map of historical VFR traffic locations



























UAS and Intruder Altitude Distribution
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Only aircraft flying between 500 feet AGL and 10,999 feet MSL are 
considered for this study
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