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18 Feb 2026 ςAGENDA

Solution 0380 - RPAS accommodated operations non-segregated in airspace classes D to G

Å09:10 - 09:40  1. Solution 0380 overview, specificities, overall validation                 
Å09:40 - 10:30 2. Solution 0380 Fast Time validations

10:30 ς11:00 Coffee / break   

Å11:00 ς12:00 3. Solution 0380 Real Time & Flight validations
Å12:00 ς12:40 4. Solution 0380 CBA, Safety, HP, STD, REG assessments
Å12:40 ς12:50  5. Solution 0380 Conclusions and recommendations

IRINA 2

Å12h50 ς13:00 IRINA 2, the next step



Solution 0380 - why
üCurrently - air based inspection, surveillance 

Å Over poorly accessible terrain 

Å Performed  with on -board piloted conventional light aircraft or rotorcraft

üTypical environment 

Å Shared airspace classes D, E and G - low -density traffic

Å Atypical trajectories ðpre -coordinated with ATC units

üRPAS

Å Limited background, specifically in the airspace class D -G environment 

Å Some UAS experience but not the same environment
Neither the same OPS concept wrt. traffic separation
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Solution 0380  ςthe RPAS operational use case
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Remotely piloted UAS (RPAS)

Å Replace conventional inspection, surveillance flights

RPAS class D -G accomodation needs

Å Routine access - diversity of  trajectories Ą

"Turning/loitering" trajectories (non point -to -point linear)

Å Airspace shared with other traffic, especially light recreational VFR, 

large proportion may be non -cooperative in lower airspace

Å Limited number of  RPAS in close airspace at a single time
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(Class G)

Solution 0380  ςKey  Concept  Areas

Safety

Human 
Performance

RPAS

Solution 380 specifics

ÅNo ATC separationprovided in IFR-VFR encounters
in airspace Classes D,E and G, 
RP/RPAS is the separator using DAA
(not the typical situation in classes A-C)
ATCO /FISO may be supported with ground based safety nets
ATC Information/advice depending on airspace class

ÅSurrounding traffictype / surveillance equipage particularities

ÅRPAS  trajectory  particularities("turning/loitering")

o Detect and Avoid ĄRPAS/remote pilot for  own traffic conflict 
and collision avoidance

ÅSafety (RR Ą FTS) and OPS performance (Ą FTS, RTS, Flights)

o IFR minimum alt. protection  againstCFIT risk ; 
RPAS operator could need lower  CFIT /overflight with "own" 
tools 

o Strategic planning Ą avoidance of particular air user activities

o Airfield departure/arrival-landingĄVisual observer + strategic 
coordination 
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Solution 0380  ςValidation
3 Fast time Simulation (FTS)

ü EUROCONTROL provided encounter models (Uncorrelated
trafic ςneither on an ATC cleared traj.)  &
Initial Non-Transponding traffic with particular performance

ü 2 DAA algorithms (EUDAAS, ACAS-Xu) ς3 industrial implementations
common across s0379 and s0380

- FTS run millions of varying encounters against the DAA algorithms
- statistically evaluate performance (LOWC, NMAC, alerts rates ..)
- specific ENC models for the s0380 traffic situations

4 Real Time Simulations (RTS) 

ü Actual ATC/traffic environment + ATCOs, pilots 
Derived from history traffic adpated to the evaluation

ü RPAS DAA ςsame implementations as the FTS ; 
RWC  and CA scenarios in Class D, E and G airspace, 
Military, VFR, Non-Cooperative; TMA and En-route, 
incl. RWC manoeuvre within clearance margin

ü Ground Based Safety Nets apatations and extrapolations, incl. loiter/ circular traj.

2  Flight tests/demonstrations

ü Unmanned cargo eVTOL

ü RPAS (Patroller OPV)

Á HONEYWELL

Á SAAB

Á THALES SIX

Á DSNA/THALES AVS

Á INDRA

Á HONEYWELL

Á SAAB/LFV

Á HONEYWELL

Á SAFRAN



s0380 ςValidation of Concept Use Cases
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NOMINAL 

STRATEGIC PLANNING UC-1

AIRFIELD PROCEDURE, TAKE-OFF, APPROACH, 
LANDING

UC-2

TRANSITION AIRFIELD to FIR, CLIMB TO CRUISE, 
CRUISE TO DESCENT 
DAA - RWC for managing conflict 
ATC support tools STCA, APW and MSAW & 
interaction with VFR

UC-3

CRUISE - DAA encompassing specific RPAS non-
linear pattern + ATC support tools STCA and 
APW

UC-4

DAA performance and safety validation UC-5
RWC manoeuvre within clearance margin UC-6
RPA route/profile behaviour for predictability 
to ATC in case of potential contingency

UC-7

NON- NOMINAL 

CONTINGENCY & EMERGENCY- strategic 
planning

UC-9

LANDING CONTINGENCY - Go Around UC-10
DAA COLLISION AVOIDANCE-CA maneuver & 
automation

UC-11

Fast Time  Simulation  (FTS) Real Time Simulation (RTS) Flght Val.

TVAL.13.0 
(EXE002)

TH-SIX

TVAL.15.0 
(EXE004)

HISRO

TVAL.18.0 
(EXE007)

SAAB

TVAL.12.0 
(EXE001)

INDRA

TVAL.16.0 
(EXE005)

HISRO

TVAL.19.0 
(EXE008)

SAAB/LFV

TVAL.20.0 
(EXE009)
DSNA/
TH-AVS

TVAL.14.0 
(EXE003)

SAFRAN

TVAL.17.0 
(EXE006)

HISRO

P*

P* X X X X

X P* X X

X X X
X X X X

X

P* P*

X X X X X



IRINA Project
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{OPEN}

Solution 0380  ςDAA Fast Time Validation 

Encounter models used in S0380
-

- UEM (Uncorrelated) 

- NT (Non-Transponding) 

IRINA partner / DAA algorithm

ü ACAS-Xu incl. Non-Coop. sensors (Radar) and CAS 
interop vs. Xa and TCAS II

ü EUDAAS incl. N-C  sensors (Radar) and CAS interop 
vs Xu, Xa, TCAS II

UEM (Uncorrelated) 

Å 106+ flight.hoursradar data,  XPDR traffic
VFR-VFR, IFR-VFR : Neither a/c pair is ATC separated => uncorrelated trajectories
Traffic Observed and extracted (point to point and loiter trajectories)

Å Encounters between RPAS (MALE,TUAS,LUAS) and a) conventional aircraft  &  b) another RPAS 

NT (Non-Transponding) 

Å Limited data, Initially synthetic generation 

Å RPAS vs. conventional Non-Cooperative (NC) a/c 
powered (small piston aircraft, helicopter) &  glider
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{OPEN}

General s0380 FTS Results
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ÅSimulation results for Scenario RPAS vs RPAS show that 
ÅCA Risk Ratio is below the FTS thresholds, indicating that both ACAS Xu and EUDAAS 

significantly reduce the risk of collision. 

ÅHowever, the LoWCRisk Ratio results are not consistent between the two DAA systems.

ÅFurther analysis will be conducted within the IRINA-2 project.

ÅFor Scenarios RPAS vs Other CAS, RPAS vs Transponder and RPAS vs Non-
Transponding
ÅRisk Ratios are generally above the thresholds. 

ÅAnalysis of these negative results indicates that an unrealistic large proportion of 
uncorrelated encounters involve high-performance intruder aircraft (e.g., excessive turn 
rates, strong deceleration, or abrupt climbs and descents). 

ÅThese behavioursare not representative of operations in airspace classes D to G and lead to 
degraded performance results of both DAA systems.



{OPEN}

FTS Results
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ÅResultsfrom operationalmetricsmeetgenerallythe relatedsuccess
criteria.

ÅIn IRINA 2 projectEUROCONTROL will revisit the UEM to ensure that 
generated encounters are operationally representative of European 
airspace. 



{OPEN}

Simulation examplen1 (Layer 1, induced NMAC)
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HORIZONTAL VIEW VERTICAL VIEW

LUAS

5300 fpm

Transponder

5300 fpm

HORIZONTAL VIEWVERTICAL VIEW

Transponder

LUAS

Without ACAS Xu With ACAS Xu



SESAR 3 IRINA Workshop
Honeywell FTS Overview

18. 2. 2026 
Presented by: Petr Casek



Honeywell FTS Validations
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Scope of Honeywell FTS exercise:

Å Altitude layers L1 (< FL 50) and L2 (FL 50 ςFL 135)
Å Two strategies: only RA maneuvering and RWC + RA maneuvering
Å Safety encounters set (1.4M)Ą risk ratios (RR)
Å Operational encounters set (1.4M)Ą RR & operational acceptability
Å Non-cooperative sensor sensitivity study

Safety Encounters Set Results

FL 50

FL 135

Risk ratio (NMAC) Risk ratio (LoWC)

RA RWC&RA
Importance
Sampling RA RWC&RA

Importance
Sampling

21/1412
(1.5%)

11/1412
(0.8%)

135/2690
(5.0%)

185/2690
(6.9%)

801/58080
(1.4%)

348/58080
(0.6%)

8833/95310
(9.3%)

4904/95310
(5.1%)

39% (HMD)

546% (CPA)

5.6% (HMD)

24% (HMD)

3.8% (HMD)

31% (CPA)

8.8% (CPA)376% (CPA)

Simulated Simulated



Operational Encounters Results: Altitude Layer 
FL 50 ςFL135 (1.4M encounters)
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TCAS II IntruderACAS Xu Ownship

Number of encounters with alerts

DAA RWC DAA RA TCAS II TA TCAS II RA

1185695 143077401522205369
No reaction

59241 167808 34055

Safety Metrics

Risk Ratio
(NMAC)

Risk Ratio
(LoWC)

2.6%

1.1%

1.2%

0.7%

71%
reduction

58%
reduction

76%
reduction
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Operational Encounters Results: Altitude Layer 
FL 50 ςFL135 (1.4M encounters)

ACAS Xu Ownship TCAS II Intruder

DAA RWC DAA RA TCAS II RA

Time to CPA

A/C Spacing

107s 41s 30s

6.0NM 2.2NM 1.5NM

DAA Guidance Acceptability:

Å Split RA:                     1.2% of all RA
Å Reverse RA:               4.6% of all RA
ÅRWC guidance:        ~21 band changes per encounter

Deviations due to DAA (RWC) maneuvering:

Å Average Horizontal Deviation at COC/COT:   0.77NM   
Å Average Vertical Deviation at COC/COT:        594ft

CPA ςClosest Point of Approach
COC ςClear of Conflict, COT ςClear of Traffic



Conclusions/Recommendations
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Å ACAS Xu is very efficient in reducing both risks of mid-air collision and risk of Loss of Well Clear ς
both risks are mitigated even without reaction to RWC.

Å RWC maneuvering strongly reduce the number of subsequent RAs both for ownshipand intruder, 
however, RWC alerting rate is very high.

Å Alerting time provides remote pilot with sufficient time to solve the situation: 

Å RWC in average 107s prior Closest Point of Approach (CPA), 

Å TCAS II RA in average 41s prior CPA.

Å ACAS Xu RA guidance exhibits very small number of undesirable behavior (less than 5 %).

Å ACAS Xu RWC guidance is relatively dynamic Ąmore human-in-the-loop studies needed.

Based on the observed results two main topics requiring more attention in future are:

Å Encounters modelling and importance sampling methodology

Å RWC guidance, its timing and dynamics.



EUDAAS VALIDATIONS Solution 380
EXE007 and EXE008

FTS By SAAB
Lead: Felicia Törning

Joint RTS by SAAB and LFV 
Lead: Jakob Gölén



EUDAAS FTS ςEXE007



Overview of EUDAAS FTS 

20

Objective:
To validate the EUDAAS DAA system in D-G airspace with fast time simulations.
The simulated airspace was based on uncorrelated and non-transpondingencounter models from 
Eurocontrol. 

Studies Covered: 
Å Nominal Operations
Å Non-nominal operations (simulated with only CA and without RWC)
Å C2 Link Delay
Å Interoperability between EUDAASand ACAS Xu/ACAS Xa/TCAS
Å Non-TranspondingEncounters

Reference scenario: TCAS and ACAS Xa(Metrics have been compared)
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Risk Ratios, nominal batches
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vs. ADS-B
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EUDAAS TUAV
vs. EUDAAS

TUAV

EUDAAS TUAV
vs. Mode S

EUDAAS TUAV
vs. TCAS

EUDAAS TUAV
vs. ACAS Xa

Risk Ratio
Safety Encounter Set 

Induced Unresolved Requirement

Results of EUDAAS FTS 

Expected
result

Status

Risk ratio not 
greaterthan18% if
intrudersarenot 
ACAS equippedand 
4 % if the intruders
areACAS equipped

Failedfor most
batches,  passedfor 
EUDAAS vs EUDAAS 

and EUDAAS TUAV vs 
ADS-B

At leastas goodas 
TCAS II reference. Passedfor all except

EUDAAS TUAV vs. TCAS 
and EUDAAS TUAV vs. 
ACAS Xa(plotson next

slide) 
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Results of EUDAAS FTS 
Risk Ratios, non-transpondingencounters



Summary of EUDAAS FTS
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Overall bad results due to unrepresentative encounter models
Further development of encounter models is needed.

Further investigation of EUDAAS needed:

Å Multi-ship encounters
ÅWind and other weather condition simulations



SAAB/LFV RTS ςEXE008



Overview

26

Å RPS with DAA HMI
Å Qualified Pilot Å MALE

Å TUAV

Operational validation of acceptability from operational use by RP and ATCO related to DAA 
Å Analysing all DAA functions (TrAW, RWC, CA) and their effect of different Sensor characteristics
Å 4 days of validation

Full functional chain 
from sensors through 
avoid logics HMI and 
manoeuvring



Setup

ÅOperational Acceptability (ATCO and RP)

ÅNominal and Non-nominal conditions

27

Nominal scenario Non-nominal scenario

Jetfighter intruder Glider intruder



Results

28

0

1

2

3

4

5

6

7

8

9

10

SCN 5 SCN 4 SCN 3 SCN 1 (Non-nominal)SCN 2 (Non-nominal)

Average value per SCN

RP Workload ATCO Workload

ÅUsing the Bedford workload scale to 
assessworkload on RP and ATCO



Results
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0 1 2 3 4 5 6

I was ahead of traffic

I started focusing on a single problem or a specific area
of the sector

There was a risk of forgetting something important

I was able to plan and organize my work as I wanted

I was surprised by an event I did not expect

I had to search for an item of information

0 1 2 3 4 5 6

I was ahead of the traffic

I started to focus on a single problem or a specific area of
the sector

There was a risk of forgetting something important (like
ǘǊŀƴǎŦŜǊǊƛƴƎ ŀκŎ ƻƴ ǘƛƳŜ ƻǊ ŎƻƳƳǳƴƛŎŀǘƛƴƎ ŀ ŎƘŀƴƎŜ ǘƻΧ

I was able to plan and organise my work as I wanted

I was surprised by an event I did not expect (like and a/c
call)

I had to search for an item of information

RP Situational awareness ATCO Situational awareness

0 1 2 3 4 5 6

The system was useful

The system was reliable

The system worked accurately

The system was understandable

The system worked robustly

I was confident when working with the system

0 1 2 3 4 5 6

the system was useful

the system was reliable

the system worked accurately

the system was understandable

the system worked robustly

I was confident when working with the system

RP Trust ATCO Trust



Phraseology

1 1,5 2 2,5 3 3,5 4 4,5 5

The phraseology defined is appropriate for all
encountered operating conditions

The phraseology covers both normal and
abnormal operating conditions and degraded

modes

The phraseology defined does not lead to
errors related to perception and interpretation

The level of communication load experienced is
adequate and manageable

Post-run questionnaire items relating to 
phraseology during non-nominal conditions

30



Recommendations

¶ Testhow the DAAsystembehavesduringholdingsandparallelapproaches
to investigatenuisance.

¶ Performmore interestingplannednear mid-air collisionscenarios,suchas
a VFRcrossingthe approachpath for an IFRwith visualseparation. During
this exercise,the NMACSwere dynamicallyinducedat the pseudo-ǇƛƭƻǘΩǎ
own discretion.

¶ Test a degradedDAAsystem. This was done for EXE011 of solution 379
since communicationloss and link loss had already been validated in a
previousSESARproject for airspaceA-C,but this shouldalsobe validated
for airspaceD-G.

¶ Develop procedures for the ATCOsregarding the DAA system. Only
procedures for remote pilots using the system were used during this
validation.

31
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RTS DSNA Thales AVS solution 380 
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TVAL.20.0 
EXE-009 Solution 0380

Environment

Å Clermont-Ferrand TMAs Class D and E. Class G 
in the surroundings.

Å Low/medium complexity 

Å Diverse traffic and tasks for ATCO:

ÇHandle Rodez approach

ÇDepartures and arrivals from/to small 
aerodromes in the vicinity(~30NM around)



34

TVAL.20.0 
EXE-009 Solution 0380

Scenario

Å Real traffic from 2024: IFR and VFR

Å One simulated RPAS (Thales) remotely-
piloted  departing and arriving from/to 
small aerodrome for surveillance 
/inspection mission; ACAS-Xu based DAA 
also used in EXE002 FTS

Å Generate conflicts and loss of well clear 
situation (with rogue VFR in class G and 
with controlled aircraft in class D)

Å Generate RWC manoeuvre suggestion 
while proceeding under clearance in the 
vertical plan

Å 7 runs - each involving individual 
executive and planner Air traffic 
Controllers

UC-1άǎǘǊŀǘŜƎƛŎ ǇƭŀƴƴƛƴƎέ 
UC-6άw²/ ƳŀƴƻŜǳǾǊŜ ǿƛǘƘƛƴ 
ŎƭŜŀǊŀƴŎŜ ƳŀǊƎƛƴέ

UC-3ά¢Ǌŀƴǎƛǘƛƻƴ ŀƛǊŦƛŜƭŘ ǘƻ CLwΣ ŎƭƛƳō 
to cruise, cruise to descent - DAA 
ςRWC;  (ATC support tools were 
not implemented)

UC-11ά5!! Ŏƻƭƭƛǎƛƻƴ ŀǾƻƛŘŀƴŎŜέ

Key validation focus
ÅRWC usage + RP-ATCO coordination
ÅWell-clear management in class D, E 
and G 
ÅRWC manoeuvrewithin a clearance 
in the vertical plan
ÅRPAS crossing several airspace 
classes

Thales-AVS : remote pilot 

/ RPAS (LUAS) simulator



EXE009 - Key DAA observations
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Vertical guidance provided several seconds after 
horizontal
Å RP will initally focus on H
Å V might be a simple and efficient solution
Å V not immediately seen

Delay beween H and V  RWC guidance

=> ~15 s. later 

RWC lateral threat/guidance is initially a narrow arc

Å RP would base their initial decision and ATC coordination on this
Å But it is not stable - expands rapidly ςRP decision / confidence ?
Å Ends with no operationally usable indication for RP to determine the 

best conflict avoidance manoeuver (vs. CA which provides an 
unambiguous resolution) => proximity to NMAC

Å Relevance of ATC coordination over several 10's of sec ?

H RWC threat/guidance dynamics /instability

=> ~30 s. later 
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TVAL.20.0 
EXE-009 Solution 0380

Conclusions

Å RPAS operator flight preparation/planning. 

Å !ŘŘƛǘƛƻƴŀƭƭȅΣ ƛƴ Ƴƻǳƴǘŀƛƴƻǳǎ ŀǊŜŀΣ  ǘƘŜǊŜ ŀǊŜ LCw ŦƭƛƎƘǘ ƘŜƛƎƘǘ ǊŜǎǘǊƛŎǘƛƻƴǎ Ҧ generates 

caution messages from ATCO.

Å Transition between the different airspace classes

Ç bƻƳƛƴŀƭ ŦƭƛƎƘǘ ŎǊƻǎǎƛƴƎ ŘƛŦŦŜǊŜƴǘ ŀƛǊǎǇŀŎŜ ŎƭŀǎǎŜǎ όDΣ 9Σ 5ύ Ҧ no issue.

Ç Consequence of RWC manoeuvre at the border of airspace D/E and G boundaries: RWC 

manoeuvre in class G leading to trajectory penetration in adjacent controlled airspace class E or 

5 Ҧ situation well anticipated by ATCO. Clearance to enter in E normally provided. 

Å RWC alert and coordination between RP and ATCO in class D and E is not an issue.

Å Remain Well Clear manoeuvre coordination within clearance margin (evaluation for 

vertical clearance) was deemed useful. 

Å DAA operational use by Remote pilot needs futher investigation & validation



SESAR 3 IRINA Workshop
Honeywell RTS & Flight Test Overview

18. 2. 2026 
Presented by: Petr Casek



Honeywell Real Time Simulations
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Goal of Honeywell RTS exercise:

Å9ǾŀƭǳŀǘŜ ƻǇŜǊŀǘƛƻƴŀƭ ŀŎŎŜǇǘŀōƛƭƛǘȅ ƻŦ 5!! ŦǊƻƳ ǊŜƳƻǘŜ ǇƛƭƻǘΩǎ ǇŜǊǎǇŜŎǘƛǾŜ

Å Investigate adequate level of technical system support 



Validation Approach

39

Three operational scenarios defined based on the FTS results:

ÅWith increasing conflict complexity

Å Including undesirable RWC guidance ςsplit and dynamic 
changes

Each scenario run three times with different level of system support:

üwith a Traffic Awareness and Alerting application (no 
resolution guidance provided, only traffic awareness and 
conflict alerting),

üwith a standardized ACAS Xu HMI (band guidance for RWC)

ü with an extended DAA application providing trajectory 
guidance compatible with ACAS Xu RWC guidance. 

Participants:

Åп ŜȄǇŜǊƛŜƴŎŜŘ ŘǊƻƴŜǎΩ ƻǇŜǊŀǘƻǊǎ

Å 1 GA pilot



Honeywell RTS ςConclusions/Recommendations
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Recommendations:

The following elements should be further investigated:

ÅTiming of RWC function and potential adaptation of the relevant remote 
ǇƛƭƻǘǎΩ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ǇǊƻŎŜŘǳǊŜǎΦ

ÅDynamics and HMI requirements for RWC guidance ςboth from the 
ǇŜǊǎǇŜŎǘƛǾŜ ƻŦ ǊŜƳƻǘŜ ǇƛƭƻǘΩǎ ǊŜŀŎǘƛƻƴǎ ŀƴŘ ǇƻǘŜƴǘƛŀƭ 
communication/coordination with ATC.

ÅaŜŀƴǎ Ƙƻǿ ǘƻ ŦŀŎƛƭƛǘŀǘŜ ǊŜƳƻǘŜ ǇƛƭƻǘǎΩ ǇŜǊŎŜǇǘƛƻƴ ƻŦ ǘƘŜ ǘǊŀŦŦƛŎ όŀƴŘ 
potentially conflicting) situation.

Results:

ÅRWC alerting provides sufficient time to prevent/solve traffic conflicts. 

Å In some situation RWC alerts seems to be issued quite early.

ÅRWC resolution guidance is an important element of the overall situation 
awareness helping pilot to understand traffic situation



Honeywell Technical Flight Tests
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Tactical UAV ςeVTOL VA 25 

2 flight test campaigns

Å Remain Well Clear flight demo in Budkovice, 
Czech RepublicSeptember 2025

Å Multiple Surveillance Sources Resilience flight 
test in Cebin, 
Czech Republic    October 2025

- ACAS Xu running on ground in Honeywell GCS
- For RWC test, intruder simulated to provoke 

RWC alert and maneuver
- For surveillance resilience testing, TIS service 

provided by Frequentis complements onboard 
sensors



Multiple Surveillance Sources Testing
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Å 30+ minutes BVLOS flight
Å Used surveillance sources:
Å Onboard ADS-B In receiver
Å Ground ADS-B In receiver feeding 

TIS service provided by Frequentis 
platform

Å Simulated traffic feeding TIS service

Å Resiliency against multiple surveillance 
sources in live environment validated 
including:
Å One intruder detected by more 

surveillance sources
Å Resilience against outages and high 

latencies



IRINA Project
DAA Flight Tests

Safran Electronics & Defense Lead 
Cooperation with Thales Six

Solution 0379 EXE004
& Solution 0380 EXE003

ABC forum workshop, February 18th, 2026.
Presenter: Didier LION, Safran



SAFRAN Patroller DAA Flight tests
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ÅSafran DAA flight tests campaign has started on February 17th, 2026 (1st flight yesterday!)

ÅCooperation with THALES-SIX (SAFRAN lead)

ÅDAA fully integrated in RPAS SW architecture (although the DAA HW is installed in a POD)

ÅPatroller remotely piloted but safety human pilot onboard (acceptable mitigation for FT authorization) 

ÅObjective : evaluate overall DAA capabilities, especially Collision Avoidance, in real environment based on representative 
conflicting trajectories with real intruding aircraft

VFlight tests areas: TMA EVREUX-1 Airspace class D  - RPA operated from «Pontoise - Cormeilles-en-Vexin » (LFPT).
ABC forum workshop, February 18th, 2026.

EO/IR sensor developed by Safran 
Electronics & Defense for Non-

Coop detection & tracking

Integration of DAA function on an instrumentation 
POD on Patroller RPAS 

ACAS Xu calculator developed 
by Thales Six

DAA HMI developed by Safran Electronics 
& Defense integrated in the GCSACAS Xu interrogator 

developed by Thales Six for 
Coop detection & tracking 

Intruder aircraft ςDR400
Equipped with ADS-B out



Scenarios performed 
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ÅScenario  « type 1»

ÅScenario « type 2»

ABC forum workshop, February 18th, 2026.

Remark: we have the possibility to enter
through a dedicatedHMI an offset into ACAS
Xu algorithms to ensure greater physical
separation between the actual intruder
trajectoryandthe ownshiptrajectory.

Remark: in this type of scenario,the intruder is
circling while the ownship is passing by. To
trigger a CA manoeuvre, we need a quite
precise synchronization between the 2
trajectories

Remark: the intruder is equipped; in principle it is
then detectedand tracked by both cooperativeand
non-cooperativesensors.

Butwe havethe ability :
- Either, to stop ACASXu interrogation, in this case,the intruder is

detectedandtrackedbyEO/IRsensoronly

- Or, to stop EO/IRsensorprocessing,in this case the intruder is
detectedandtrackedbasedonACASXuinterrogatoronly

- Or, to useboth non-cooperative& cooperativesensorfor detection
andtracking. In this case,ACASXufusion(STM)will betested.

No synchronization 

Avoidance

Intruder
Intruder virtual position (after 
offset is applied)

Intruder virtual position 
(after offset is applied)

Avoidance

Intruder

Avoidance

Intruder

Lateral Margin



System Lab-Rig DAA Simulations Results 
(Flight Tests results are not yet available)
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ÅScenario «type 2»

ABC forum workshop, February 18th, 2026.

Optional slide



System Lab-Rig DAA Simulations Results 
(Flight Tests results are not yet available)
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ÅScenario «type 2»

ABC forum workshop, February 18th, 2026.

ÅThis scenario is quite complex because we could 
trigger or not trigger a CA manoeuvre depending 
on the relative routes of the two aircrafts

ÅThis figure shows all the results obtained in the 
simulation campaign

ÅWe can see 1 simulation where the ownship turns 
left even though the intruder is more than 180°
from the ownship.  In fact, the ownship starts first 
ǘƻ ǘǳǊƴ ƭŜŦǘΣ ōǳǘ ŘǳŜ ǘƻ ǘƘŜ ǿƛƴŘΣ ƛǘ ŘƻŜǎƴΩǘ ƳŀƴŀƎŜ 
to properly execute this left turn. An opposed 
manoeuver is then proposed to turn right.

ÅA good synchronization between the 2 aircraft 
trajectories is necessary: this is done by defining, in 
the flight orders, waypoints on the ground with 
time constraints for both intruders and ownship. 

Optional slide



Preliminary Conclusions 

48ABC forum workshop, February 18th, 2026.

ÅThe goals for this DAA flight test campaign are: 

V To demonstrate RPAS DAA capability:
ÅACAS Xu with cooperative and non-cooperative sensors (including the assessment of sensor models)

ÅPerformance of the overall DAA system in real environment based on representative conflicting trajectories with 
real intruding aircraft

V Demonstrate the technical/operational feasibility of the integration of IFR RPAS operations

ÅAt this stage, the flight test campaign is not finished:

V 1 flight was done yesterday where 11 scenarios were performed in which an automatic avoidance 
maneuver was triggered by the DAA system and executed by the RPAS

V More flights are scheduled in the coming days (depending on the weather conditions)

Č Based on the very recent flight tests, these goals seem to be achievable, but more flights 
and associated flight data analysis are needed to confirm it.



Solution  0380 Safety Assessment

18th Feb. 2026

RPAS accommodated operations 

non -segregated in airspace classes D to G

Solution 0380



s0380 Safety Assessment Process

Definition

Scope of the change (SCOP)

ωInitial Safety Impact Analysis

ωInitial SAC definition

Specification

Operational representation

ωHazard Identification (HAZID)

ωOperational Hazards & SAC Consolidation

ωRisk Analysis (effects analysis)

ωSafety Specifications Items (SSIs)

Pre-industrial design 
/ Standardisation

Design representation (architecture & UC behaviour)

ωRisk Analysis (design and causal analysis)

ωRisk Evaluation & Mitigations

ωSafety Requirements / mitigations

ωValidation Ą SAC achievability.

Inputs CONOPS/ OPSspec/ UseCases

Technicalspec.

9ȄǇŜǊǘǎΩjudgement

RISKmodels : AIM : MAC-UNC,CFIT-CTLand
CFIT-UNCbasis+ RWYspecific

In
p

u
ts
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CTR
(D)

Small Aerodrome
Rural airfield

TMA
(D)

ER 
(D)

(E)(E)

(G)

(E)

RPAS

FISATC

s0380 ATS safety assessment on change
Reference / baseline ATS functional system :

Å Manned light aircraft, VFR, aerial observation

Å RPAS limitation :  segregation

Change  to ATS system :

ü RPAS replace the light aerial mission manned aircraft 

ü RPAS operate routinely not segregated in any class D-G airspace 

and at lower mission altitudes (than class A-C operations) over rural 

areas

ü Other manned traffic: possibly IFR but mostly VFR traffic, large 

proportion non-cooperative (i.e., no transponder) => "unknown"; VFR 

recreational users are unlikely to have filed a flight plan in advance

ü No ATC separation service is provided (IFR ïVFR separation case) ; 

In controlled airspace ATC, class D/E, ATConly provides traffic 

information wrt. known traffic (may advise on manoeuvres)

( IFR ïIFR ATC separation considered addressed by s379)

ü All traffic (incl. RPAS) fly along freely-chosen non-linear trajectories 

(i.e. not restricted to airways or linear segments between published 

WPTs)

ü RPAS missions from/to airfields or small aerodromes

SCOPE OF CHANGE 
=> RISKS

ĄMITIGATIONS
REQUIREMENTS (SR)



Risk models / Safety barrier principles (simplified for ppt)
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SAC #1-3

MAC-UNC 

RPAS 

adapted

SAC #1: No increase in NMAC events (DAA-CA precursor) 

SAC #2: No increase in imminent collision events (DAA-RWC precursor)

SAC #3: No increase in conflict events (DAA-TA precursor)

SAC #4: No safety significant increase in the numbers of Near CFIT

SAC #5: No increase in runway collision rate 

SAC #4

CFIT- UCTL & 

CTL RPAS 

adapted

SAC #5

Runway 

RPAS UCTL 

basic
Near CFIT

Imminent CFIT 

ATC Monitoring
(CTL)

controlled towards 
terrain (CTL)

Flight Crew Monitoring

Pilot

Providence

Terrain/obstacle

CFIT

Pilot Traj. 
Procedure

System 
Controls

FPD/AISP 
Controls

ATC Traj. 
Procedure

System ANS
ATC 
(CTL)

Flight commanded 
towards terrain by 

Proximity Warning

Strategic Coordination

Airfield Traffic

Runway 
Traffic 

Collision

Visual Observers



Safety Specification and Requirements  

CTL, UNC both  airspace classes

SSIs: RPAS, AIS, ATS

NORMAL

53

Failure Rates / Causal Analysis

V Functional / Procedure

Performance
V Integrity, Reliability

ÅFlight Planning

ÅRemote Pilot

ÅOperations

ÅDAA

ÅFlight Planning

ÅRemote Pilot

ÅOperations

ÅDAA

ÅPerformance

ÅATC

Safety Requirements (SR)

ABNORMAL

Abnormal conditions
Å GNSS Degradation
Å C2 Link Loss
Å RPAS Emergency
Å Adverse Weather 

FAULTED

Operational Hazards
Å F.Planning// traffic, terrain
Å Rwy// traffic, incursion, blocking
Å Procedure
Å Instructions
Å Traj. Deviation // traffic, terrain
Å DAA faults (preliminary)



s0380 Safety Criteria  validation
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CRITERIA Validation type SSI coverage

Nominal OPS acceptability
Å tactical conflicts
Å imminent separation loss

RTS General, DAA TA, RWC 

Non-Nominal OPS acceptability
Å degraded traffic.
Å cooperative traffic in non-nominal situations
Å non-cooperative traffic in non-nominalsituations
Å tactical conflicts
Å imminent separation loss

RTS DAA CA, C2LL 

DAA Safety and operational statistical 
metrics

FTS DAA RWC Alerting Guidance
DAA CA Alerting
Technical interoperability
Risk Ratios



s0380 ςIssues for further validation

55

üRPAS Specialised Operations below MSA
ÅNot yet fully defined in CONOPS

ÅInclusion, validated, not yet solved

üDAA RWC guidance stability for remote pilot

üDAA RWC Time Margin  for ATC Coordination
ÅInvestigation, refinement and validation to be  pursued during next R&I phase

üCommon mode of failure in DAA
Åshared surveillance and traffic processing functions (TA, RWC, CA)

=> common mode failure condition in case of undetected loss or corruption 



SESAR 3 IRINA SOL0380 Workshop
Human Performance

18. 02. 2026 
Presented by: Leyi Wu, CRIDA A.I.E.



HP assessment results for Solution 0380
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HP assessment in IRINA

Results analysis 
from RTS

Real Time Simulation (RTS)
EXE001: Adaptationof ground-
based safety nets capabilities
for Instrumental Flight Rules
(IFR)RemotelyPiloted Aircraft
System(RPAS).

RTS EXE005: Human
acceptability of ACAS X
based Detect and Avoid
(DAA) for operations in G
airspace.

RTSEXE008:
RPAS
models.

RTS EXE009:
Manage Traffic
Awareness &
RWC and
Avoidance.



Ҧ Detailed familiarisation sessions for ATCOs on the RPAS characteristics, capabilities, procedures, and 
expected services.

Ҧ Assessdegradedmodesfor highersystemdegradationlevels(e.g., RCF, GNSS, DAA).

Recommendations and 
requirements

Ҧ ATCO workload increases in contingency scenarios
(e.g., C2L loss), need to gather information of RPAS
automated programming flight path to clear
surroundingtraffic, clear proceduresare required for
ATCOsto handlecontingencies.

Ҧ FlightInformation ServicesOfficer (FISO)/FISrole
evaluated: no changesarerequired.

Ҧ Air Traffic Control (ATC)clearanceswith vertical
marginsreduceAir TrafficControlOfficer(ATCO)ς
RemotePilot (RP)interactions.

Positive outcomes

HP assessment results for Solution 0380
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Argument 1: Roles, responsibilities, tasks and operating methods 

Limitations



HP assessment results for Solution 0380
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Argument 2: Technical support and human-machine interaction

Ҧ Refine DAA RWC guidance stability & alert timing and Ground-Based 
Safety Net thresholds.

Recommendations and 
requirements

Ҧ RWCalert timings received mixed opinions from
RPsandATCOs: requirerefinement.

Ҧ For ATCOsand RPs, DAARWCintegration in their HMI
supported to maintain acceptableWorkload (WL) and
SituationalAwareness(SA)levels.

Ҧ The integration of RWC in !¢/hǎΩHMI helped to
anticipatecoordinationwith RPs.

Positive outcomes Limitations



HP assessment results for Solution 0380
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Argument 3: Team structure and communication

Ҧ Alternative communication means (e.g., phone) available for C2L loss.

Ҧ Enhanced familiarisationsessions for ATCOs and RPs on DAA terminology 
and procedures.

Recommendations and 
requirements

Ҧ Alternative communication(e.g., telephoneduringC2L loss):
increased ATCOworkload managing multiple sourcesĄ
contactplanneror supervisor.

ҦPhraseologyfor degraded scenarios(e.g., C2L loss):
supportsrolesunderstanding.

Positive outcomes Limitations



HP assessment results for Solution0380
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Argument 4: Transition factors

Ҧ Evaluationof RPs job satisfactionin future validations.

Recommendations and 
requirements

Ҧ Job satisfaction of Remote Pilots (RPs): required
further evaluation.

Ҧ ATCO job satisfaction: no negative impact
introducedby the concept.

Positive outcomes Limitations



Å No changesrequired for the roles (FISO)addressedin
the RTS.

Å DAA integration (RWC& CA): ImprovesRPsituational
awarenessandkeepsATCOworkloadoptimal.

Å ATCOjob satisfaction not negativelyimpacted by the
concept.

Å Phraseologyfor degraded scenarios (e.g., C2L loss):
supportsrolesunderstanding.

HP assessment results for solution 380
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Conclusions and next steps

Main conclusions

Next steps

Å Providemore detailed familiarisation sessionson RPAS
capabilities,proceduresand DAAsystems(RWC& CA)
beforethe validationsto ATCOandRP.

Å RefineDAARWCguidancestability & alert timing and
Ground-BasedSafetyNet thresholds.

Å Furthervalidatedegradedmodesunderhigherlevelsof
systemdegradation(e.g., RCF,GNSS,DAA).



Improvement of ground-based safety nets capabilities for  RPAS
TVAL.12.0 (EXE001 ςSOL0380) 
INDRA, ENAIRE, CRIDA-INECO

SOL380

February2026



TVAL.12.0 (EXE001 ςSOL0380) 
Context

Á Operatingenvironment: TMA& En-route, classD

Á Multiple RPASsimultaneouslyflyingon the simulationwith VFRtraffic

Á RPASmissionsprofiles: Loitering

Scenarios

ü Nominalsituations: Transitionairfield to FIR,VFR, climbto cruise,cruiseto descend

ü Non-nominalsituations: C2LLcontingency

Á AdaptedSTCA,APWandMSAWaccountingwith the interactionof RPASwith VFR

Á Low density and complexity environment with more similarities between RPASand VFR
performance

Á Delay2s+2s

Á Adjustmentof deltas: a minor increasein deltas

Assumptions
Á TrafficVolume: flight plandataof realair traffic from July20219

Á On-boardEquipmentfor mannedaircraft

Á SeparationJurisdiction: Separationprovisionis responsibilityof ATCOs. VFRseparatefrom the
restof the traffic

ActorsandPlatform
Á 2 ExecutiveControllersand4 remotepilots

Á iTECbasedsimulationplatform which integratesthe adapted(enhanced)safetynetsmodule
andHMICWP

64

Galicia TMA, Santiago Bajo and Asturias Bajo 
combined En-Route sector



Exercise001 RTS EnhancedSNETS 
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APW

STCA

MSAW

Enhanced configuration of 
STCA, APW and MSAWto 
ensure timely and reliable 

alerts when RPAS are 
involved

Improved ground-based 
safety net logictailored 
to RPAS performance, 

supporting safe 
accommodation into 

airspace



Exercise001 RTS EnhancedSNETS 
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Enhanced configuration of 
STCA, APW and MSAWto 
ensure timely and reliable 

alerts when RPAS are 
involved



SNETS :RPAS-Specific Adjustments
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ωSNETs will adapt its calculationswhen radar data identifies the 
aircraft as unmanned (RPAS).

ωAlert thresholds(for both prediction and violation) will be adjusted
to better suit conflicts involving RPAS.

ωTime-to-conflict parameterswill be modified by adding time deltas
to the current default values,

Allowing more margin for conflict resolutiondue to RPAS response 
(delay)

STCA

MSAW

APW

Ex: 120+ delta (25% 120)= 150



Enhancedextrapolationcalculations: Circular and multihypoteis
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SNETS will consider new DAPs (Downlinked Aircraft Parameters) to enhance 
the extrapolation algorithm, considering if the track is turning
Å Track Angle Rate of Aircraft Derived Data 
Å True Track Angle 
Circular extrapolation 
Enhances prediction by applying circular extrapolation for turning tracks, based 
on Track Angle Rateand True Track Angle.

Conditions :

ÅApplied only if Track Angle Rate > Minimum Track Angle Rate.

ÅExtrapolation limited by a Maximum Turned Angle.

Applications : Horizontal plane only; used in STCA and APW alert logic.

STCA:

ÅIf extrapolated angle > limit Ÿ conflict filtered .

ÅIf extrapolated angle Ò limit Ÿ conflict predicted .

ÅAPW: Projects circular vector to determine interception with Special Areas.

Multihypothesisextrapolation 
It calculates both linear and circular extrapolation and will apply 
the one that gives timely alerts 



Enhancedextrapolationcalculations:
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Linear extrapolation
causesa noisy alert,
whereaswith circular
extrapolation, if the
track follows that
trajectory, no alert
wouldbetriggered

CircularextrapolationLinearextrapolation
Multihypothesis

APW case. AvoidingNoisyalert. Reference vs solution. EnRoute

Multihypothesisalgorithm will not 
show any alert as the RPA is turning 
and there is no real conflict



Enhancedextrapolationcalculations
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A case where the prediction alert is
triggered earlier with circular
extrapolation

Timely alert: multihypothesis
algorithm will show Circular
extrapolation: enables ATCOs to
anticipatecritical conflictsearlier

CircularextrapolationLinearextrapolation Multihypothesis

SUA
APW

Timely prediction

APW case. Timelyalert. Reference vs solution. Enroute-apw



Enhancedextrapolationcalculations: STCA case

71

STCA case. Avoidingnuisance alerts

CircularextrapolationLinearextrapolation Multihypothesis

Multihypothesisalgorithm will 
apply circular extrapolation not 
showing any alert as the RPA is 
turning and there is no real conflict


