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IRINA 18 Feb 202@& AGENDA

Solution 0383 RPAS accommodated operations remyregated in airspace classes D to G

A 09:10-09:40 1. Solution 0380 overview, specificities, overall validation
A 09:40- 10:30 2. Solution 0380 Fast Time validations
10:30¢ 11:00 Coffee / break
A 11:00¢ 12:00 3. Solution 0380 Real Time & Flight validations
A 12:00¢ 12:40 4. Solution 0380 CBA, Safety, HP, STD, REG assessments
A 12:40¢ 12:50 5. Solution 0380 Conclusions and recommendations
IRINA 2

A 12h50¢ 13:00 IRINA 2, the next step
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IRINA

Solution 0380 why OL,T

U Currently - air based inspection, surveillance ( ‘O
A Over poorly accessible terrain | |

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

U Typical environment
A Shared airspace classes D, E and G - low -density traffic

A Atypical trajectories 8 pre -coordinated with ATC units
U RPAS

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

A Some UAS experience but not the same environment
Neither the same OPS concept wrt. traffic separation

sesar’
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IRINA Solution 0380¢ the RPAS operational use case

/

Remotely piloted UAS (RPAS)

A Replace conventional inspection, surveillance flights

RPAS class D -G accomodation needs

—— A Routine access - diversity of trajectories A . —k E= \’ :
"Turning/loitering” - trajectories (non point -to-point Iinear) e W e N 3

- - —— /. <— *\ ST ~ - A
,-_‘; 7;_ _/

- A Airspace shared with other traffic, especially Ilght recreatlonal VER,
— large proportion mayﬂié non -cooperative in lower airspace

A Ltmlted number of RPAS in close alrspace at a single time - )

Co-funded by

the European Union 4
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IRINA Solution 0380¢ Key Concept Areas

Solution 380 specifics
A No ATC separatigmovided in IFF/FR encounters \

in airspace Classes D,E and G,

RP/RPAS is the separator using DAA
(not the typical situation in classesCA
ATCO /FISO may be supported with ground based safety n
ATC Information/advice depending on airspace class

A Surrounding traffitype / surveillance equipage particularities
A RPASrajectory particularitieg'turning/loitering")

Detect and Avoi, RPASEmMote pilot for own traffic conflict
and collision avoidance

A Safety (RR FTS) and OPS performangeRTS, RTS, Flights

IFR minimum alprotection againsCFIT risk ;
RPAS operator could need lower CFIT /overflight with "ow
tools

(Class (75 coepenne

Airfield departure/arrivalandingd Visual observer + strategic
coordination

~VALIDATION in this phase

sesar’ B e —
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IRINA Solution 0380c Validation

3 Fast time Simulation (FTS)

U EUROCRTROL provided encounter models (Uncorrelated )
trafic ¢ neither on an ATC cleared traj.) & A HONEYWELL
Initial NonTransponding traffic with particular performance A SAAB

U 2 DAA algorithms (EUDAAS, AGAXR; 3 industrial implementations
common across s0379 and s0380 A THALES SIX

- 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) A DSNA/THALES AVS
U Actual ATC/traffic environment + ATCOs, pilots A INDRA

Derived from history traffic adpated to the evaluation ]
U RPAS DAAsame implementations as the FTS ; A HONEYWELL

RWC and CA scenarios in Class D, E and G airspace, A SAAB/LEV

Military, VFR, NoiCooperative; TMA and EHoute,
incl. RWC manoeuvre within clearance margin

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

2 Flight tests/demonstrations A HONEYWELL /
U Unmanned cargo eVTOL A SAFRAN
4 .
sesar U RPAS (Patroller OPV)

B Co-funded by
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IRINA

s0380c¢ Validation of Conce

t Use Cases

Fast Time Simulation (FTS) Flght Val.
TVAL.13.0| TVAL.15.0 TVAL.18.0 TVAL.14.0| TVAL.17.0
(EXE002) | (EXE004) (EXE007) (EXE003)| (EXEO006)
NOMINAL
THSIX HISRO SAAB SAFRAN| HISRO
STRATEGIC PLANNING UC1
AIRFIELD PROCEDURE ,-O&KEAPPROACH,UG2
LANDING
TRANSITION AIRFIELD to FIR, CLIMB TO ( UG3
CRUISE TO DESCENT
DAA- RWC for managing conflict p* X X X X
ATC support tools STCA, APW and MSAW &
interaction with VFR
CRUISEDAA encompassing specific RPAS naG4
linear pattern + ATC support tools STCA and X p* X X
APW
DAA performance and safety validation UG5 X X X
RWC manoeuvre within clearance margin | UG6 X X X X
RPA route/profile behaviour for predictability | UG7 X
to ATC in case of potential contingency
NON NOMINAL :
CONTINGENCY & EMERGEKitAtegic UG9 p P
planning
LANDING CONTINGENGY Around UGC10
DAA CQLLISION AVOIDAR@GHEnaneuver & | UG11 N N N X X
automation

JOINT UNDERTAKING

Co-funded by
the European Union

sesar’




IRINA Project
FastTime Simulation (FT&esults
Solution 0380

THALES SIX
Davide CAVONE
18th February2026
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IRINA Solution 0380c DAA Fast Time Validation

/Encounter models used in S0380

-UEM (Uncorrelated) X

-NT (NonTransponding
\_ Sl

UEM (Uncorrelated)

A 10f+flight.noursradar data, XPDR traffic

VFRVER, IFRFR : Neither a/c pair is ATC separated => uncorrelated trajectories
Traffic Observed and extracted (point to point and loiter trajectories)

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

NT (NonTransponding

A Limited data, Initially synthetic generation
A RPAS vs. conventional NGooperative (NC) a/c

powered (small piston aircraft, helicopter) & glider

sesar’
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IRINA partner / DAA algorithm

i

ACASXu incl. NorCoop. sensors (Radar) and CAS
interop vs. Xa and TCAS Il

EUDAAS incl.-Q sensors (Radar) and CAS interop
vs Xu, Xa, TCAS I

1{OPEN}



IRINA General s0380 FR®sults

ASimulation results for Scenario RPAS vs RPAS show that

A CA Risk Ratio is below the FTS thresholds, indicating that both ACAS Xu and EUDAAS
significantly reduce the risk of collision.

A However, theLoWCRIsk Ratio results are not consistent between the two DAA systems.

A Further analysis will be conducted within the IRIRAroject.

AFor Scenarios RPAS vs Other CAS, RPAS vs Transponder and RPAS vs Non
Transponding

A Risk Ratios are generally above the thresholds.

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

A Thesebehavioursare not representative of operations in airspace classes D to G and lead t
degraded performance results of both DAA systems.

RN Co-funded by
LS the European Union 10
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IRINA FTResults

AResultfrom operationalmetricsmeet generallythe related success
criteria.

Aln IRINA Droject EUROCONTR@IL revisitthe UEMto ensure that
generated encounters are operationally representative of European
alrspace.

1OPEN;};
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IRINA
Simulatiorexamplenl (Layer linduced NMAC)

HORIZONTAL VIEW VERTICAL VIEW HORIZONTAL VIEW VERTICAL VIEW

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

5300 fpm

éTranépondér

Transponder |
'7717 é;i”{crt””% 777777777777777 ;L 777777777777777 :L 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777

1.€0 km;

Without ACAS Xu With ACAS Xu

PUREl Co-funded by
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SESAR 3 IRINA Workshop

Honeywell FT®verview

18. 2. 2026
Presented by: Petr Casek
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IRINA Honeywell FTS Validations
R

Scope of Honeywell FTS exercise:

A Altitude layers L1 (< FL 50) and L2 (Ft.B0 135)
A Two strategies: only RA maneuvering and RWC + RA maneuveli
A Safety encounters set (1.4W)risk ratios (RR)
A Operational encounters set (1.4%)RR & operational acceptabilit)

Risk ratio

HMD importance
sampling

- Ueewsohoed AR

y
A Noncooperative sensor sensitivity study
- /
Safety Encounters Set Results
Risk ratio (NMAC) Risk ratio (LowWC)
Simulated Importance SimulatedC Importance
RA RWC&RA ' RA RWC&RA  Samplin
FL 135_ _____________ §a_rn_p“_ng_________________B_g
21/1412  11/1412 5.6% (HMD)go1/58080 348/58080  °-870 (HMD)
(1.5%)  (0.8%) 376% (CPA) (1.4%) (0.6%) 8.8% (CPA)
FL50—————————————
185/2690 135/2690  39% (HMD)gg33/95310 4904/95310 24% (HMD)
(6.9%)  (5.0%) 546% (CPA) (9:3%) (5.1%) 3196 (CPA)

PUREl Co-funded by
B the European Union 14
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IRINA Operational Encounters Results: Altitude Layer
FL 50; FL135 (1.4M encounte/rs)

Safety Metrics A
Number of encounters with alerts
Risk Ratio Risk Ratio
DAA RWC DAA RA TCAS Il TA TCAS Il RA (NMAC) (LowC)
No reaction
1185695 > 205369 401522 143077 2. 6% 1.2%
,5)
4. 71% 58% 76%
reduction reduction reduction
59241 167808 34055 1.1% 0.7%
4 r N \ /
ACAS Xu Ownshi TCAS Il Intrudgr

> o4 gt

\. . J
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IRINA

Operational Encounters Results: Altitude Layer

FL 5C0; FL135 (1.4M encounters)

-

A Reverse RA:
A RWC guidance:

4.6% of all RA
~21 band changes per encounter

/

B Co-funded by
LS the European Union

CPA Closest Point of Approach

COC; Clear of Conflict, C@TClear of Traffic

DAA RWC DAA RA TCAS Il RA
( N\ ( N\
ACAS Xu Ownsh|p 107s 41s Time to CPA 30s TCAS Il Intruder
L a I ) 6.0NM 2.2NM A/C Spacing 1.5NM L 3 é )
4 DAA Guidance Acceptability: N L :
P Y- Deviations due to DAA (RWC) maneuvering:
A Split RA: 1.2% of all RA

A Average Horizontal Deviation at COC/COU:77NM
A Average Vertical Deviation at COC/COT 594t

16



IRINA Conclusions/Recommendations

A ACAS Xu is very efficient in reducing both risks ofaimidollision and risk of Loss of Well Clear
both risks are mitigated even without reaction to RWC.

A RWC maneuvering strongly reduce the number of subsequent RAs batwrishipand intruder,
however, RWC alerting rate is very high.

A Alerting time provides remote pilot with sufficient time to solve the situation:
A RWC in average 107s prior Closest Point of Approach (CPA),
A TCAS Il RA in average 41s prior CPA.
A ACAS Xu RA guidance exhibits very small number of undesirable behavior (less than 5 %).

A ACAS Xu RWC guidance is relatively dynamimore humanin-the-loop studies needed.

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

A Encounters modelling and importance sampling methodology

A RWC guidance, its timing and dynamics.

M Co-funded by
LS the European Union
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EUDAAS VALIDATIONS Solution 380
EXEOO7 and EXEOOQOS8

FTS By SAAB
Lead: Felicidorning

Joint RTS by SAAB and LFV
Lead: Jakol&s6lén
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Overview of EUDAAS FTS

Obijective
To validate the EUDAAS DAA system- &rspace with fast time simulations.
The simulated airspace was based on uncorrelated andiramspondingencounter models from

Eurocontrol.

Studies Covered:

A Nominal Operations

A Nonnominal operations (simulated with only CA and without RWC)
A C2 Link Delay

A Interoperability between EUDA&A®A ACAS Xu/ACAS Xa/TCAS

A NonTranspondindEncounters

Reference scenaricfCAS and ACX&(Metrics have been compared)

sesar’
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Results of EUDAAS FTS

Risk Ratios, nominal batches

1800,00%

1600,00%

1400,00%

1200,00%

1000,00%

800,00%

600,00%

400,00%

200,00%

Risk Ratio
Safety Encounter Set
1738%

1271%
- 1211%

1132% L

536%

sesar’

JOINT UNDERTAKING

Expected Status

result

Riskratio not

greaterthan 18%if _
intrudersare not Failedfor most

ACARquippedand  batches passedor
4 %if the intruders ~ EUDAAS vs EUDAAS

areACARquipped and EUDAAS TUAV vs
ADSB

At leastasgoodas
TCAS heference Passedor allexcept
EUDAAS TUAV vs. TC

and EUDAAS TUAV vs.

B 1548 119% |
—— 0

54% 2%  229B2% B

4% 39%63% 0 6 4% 0%0%
e S e & B et v R O i & a s « e U & R i & e e v i &

< < < < < < < < < <
Sz Sz Sz Sz Sz Sz Sz Sz Sz 3z

+ + + + + + + + + +

< < < < < < < < < <

(@) O O O O O O O O O

EUDAAS MALEUDAAS MALEUDAAS MALEUDAAS MALEUDAAS MALEUDAAS MALEUDAAS TUAEUDAAS TUAEUDAAS TUAEUDAAS TUAEUDAAS TUAEUDAAS TUAV

vs. ADS-B  vs. Mode C  vs. EUDAAS vs. Mode S vs. TCAS vs. ACAS Xa vs. ADS-B vs. Mode C vs. EUDAAS vs. Mode S

MALE TUAV

Induced mmmmm Unresolved === Requirement

07-03-26

ACASXdplotson next
10%9%  2493% slide)
g <
o 2 S 2
+ +
< <
o o
vs. TCAS vs. ACAS Xa
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Risk Ratio, with TCAS reference

4
[ N
Safety Encounter Set S e S a r
8000,00%
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EUDAAS MALEEUDAAS MALEEUDAAS MALEEUDAAS MALEEUDAAS MALEEUDAAS MALEUDAAS TUAV E&IDAAS TUAV E&IDAAS TUAV ESIDAAS TUAV ESIDAAS TUAV véEUDAAS TUAV \
vs. ADS-B vs. Mode C vs. EUDAAS  vs. Mode S vs. TCAS vs. ACAS Xa ADS-B Mode C EUDAAS TUAV  Mode S TCAS ACAS Xa
MALE

Induced mmmmmm Unresolved =-=== TCAS reference

Risk Ratio, with ACAS Xa reference
Safety Encounter Set
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Results of EUDAAS FTS

Risk Ratios, namanspondingencounters

200,0%
180,0%
160,0%
140,0%
120,0%
100,0%
80,0%
60,0%
40,0%
20,0%

0,0%

Risk Ratio, EUDAAS vs. Non-Coop Glider

CA CA+RWC
EUDAAS MALE vs. Non-Coop

mmm Induced Risk Ratio Unresolved Risk Ratio

07-03-26

154%

CA+RWC

EUDAAS TUAV vs. Non-Coop

Reference
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Risk Ratio, EUDAAS vs. Non-Coop Powered

400%

CA CA+RWC

EUDAAS MALE vs. Non-Coop

mmmmm Induced Risk Ratio

Unresolved Risk Ratio

175%

ey

CA

98%

CA+RWC

EUDAAS TUAV vs. Non-Coop

Reference
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Summary of EUDAAS FTS

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

Further investigation of EUDAAS needed:

A Multi-ship encounters
A Wind and other weather condition simulations

sesar’
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)(.
Overview sesdar

JOINT UNDERTAKING

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

Remain Well Clear
Intruder

L 4
Full functional chain  -" Ceed ‘--%’-;4
from sensors through ., e

avoid logics HMI and
manoeuvring

\

RPA

\

Traffic Awareness

\,
&
*}‘“‘
,
s e
g N Y
e
:
:

Remote Pilot

5\ \‘
o® S*catink R T T
11 \ r" .
)k, ) Air Traffic Control ‘!* ‘\ ";
Ba¥

‘\‘I ‘q

-

A RPS with DAA HMI
A Qualified Pilot A MALE

A TUAV

26




Setup sesar’
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A Operational Acceptability (ATCO and RP)
A Nominal and Nomominal conditions

Nominal scenario Non-nominal scenario
Jetfighterintruder Gliderintruder
_/’/' !
RPA
Intruder

| \ntruder -
® k. TR
__::'~_®-_~h— {
Air Traffic Control }@ y
2 AN
L4

Rrq

e
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Results sesdr

JOINT UNDERTAKING

A Using the Bedford workload scale to
assessvorkload on RP and ATCO

RP Workload ATCO Workload

0 Normal operations

Average value per SCN

SCN 5 SCN 4 SCN 3 SCN 1 (Non-nomin&EN 2 (Non-nominal)

Responses
o (4]
:
[5=Y
o

1 2 3 4 5 6 7 8 9 10
Bedford Workload Scale
During Remain Well Clear

N

1 2 3 4 5 [ 7 8 9 10
Bedford Workload Scale
During Collision Avoidance

.

1 2 3 4 5 [} 7 8 9 10
Bedford Workload Scale

Responses
(83

o

(4]

O P N W A~ 01O N 00O ©

Responses

(=]
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Results sesdr
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RP Situational awareness ATCO Situational awareness

I had to search for an item of informatiorii R | was ahead of the traffic_
| was surprised by an event | did not expe ST | started to focus on a single problem or a specific area_
the sector
| was able to plan and organize my work as | wanGE I There was a risk of forgetting somethlng |mportant (li
P 9 y QNI YAFSNNAY I | kO GAY AOFGAY3 I OKIFy3s
There was a risk of forgetting something importarifi R | was able to plan and organise my work as | wan_

| started focusing on a single problem or a specific ar_ I was surprised by an event | did not expect (like and _
call)

of the sector

I was ahead of traffic [ R S I had to search for an item of informatio_

0 1 2 3 4 5 6 0 1 2 3 4 5 6

RP Trust ATCO Trust
I was confident when working with the systenili the system was useful |
]

The system worked robustly the system was reliable
The system was understandab| SIS the system worked accuratel_
The system worked accurate IS the system was understandabl_

The system was reliablc I the system worked robustly [ NG R /
The system was usefu IEEEEEEEEEN———— I was confident when working with the systerij N NNNER /

0 1 2 3 4 5 6




Phraseology

RPAS-SPECIFIC PHRASEOLOGY

First contact
RWC clearance

“... <own callsign> + REMOTE, ...”
“... REQUEST <HDG/TRN DIR/FL> DUE

TRAFFIC.”
RWC return “ ..REQUEST TO RESUME ...”
CA activation “..TCASRA.”
CA clear of “... CLEAR OF CONFLICT, REQUEST TO
conflict RESUME ..."

B DAAS DEGRADATION B
— DAASTATUS WINDOW ...oviiiiivieni e srvnnini e CHECK
— AFFECTED SUBSYTEM .....ccvvvivieievnnnnnn, OFF THEN ON

¢ If no effect:
— Continue flight as normal

B RADIO COM FAILURE ||
— TRANSPONDER ....ccoivnmmmnmsnnn, SET CODE 7600

= ATC e NOTIFY BY ALTERNATIVE MEANS
e [f ATC communication NOT POSSIBLE:
— EXECUTE CONTINGENCY PROCEDURE as per:
s LOCAL RADIO COM FAILURE PROCEDURE
OR

*  FLIGHT PLAN

[ C2 LINK LOSS ||

— TRANSPONDER ........... SETS AUTOMATICALLY TO 7400
= ATC e NOTIFY BY ALTERNATIVE MEANS
¢ |f ATC COM established, report:
— CALLSIGN and C2 LINK STATUS
- TIME (UTC) for LINK LOSS
— EXPECTED RPA AUTO PROCEDURES:
e  ALT and SPD the RPA will maintain
e ROUTE/VECTOR/OFFSET/LIMIT the RPA will track
e TIME (UTC) the RPA will:
a) CONTINUE/DIVERT to (AERODROME)
b) TRACK via (ROUTE)
c) CLIMB/DESCEND to (ALT)
d) MAINTAIN/ADJUST to (SPD)
e) begin APPROACH to (AERODROMIE)
. On APPROACH, the RPA will:
a) COMPLY with published Lost-C2-Link procedures

for (AERODROME) and perform (MANOEUVRES)
OR

b) TRACK via (ROUTE)
¢) HOLD at (IAF)
d) DESCEND to (ALT)
e) FLY (APPROACH) to LAND on (RWY) at
(AERODROME)
e Estimated TIME (UTC) for LANDING
— LAST KNOWN RPA OPERATIONAL STATUS
— NEXT REMOTE PILOT TRANSFER POINTS
— NEXT REMOTE PILOT MEANS of CONTACT

— C2LINKSTATUS .., MONITOR
e If C2 LINK RESTORED:

= ATC NOTIFY

— TRANSPONDER .....ccovviniiiininnn SET ASSIGNED CODE

The level of communication load experienced

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

sesar’

JOINT UNDERTAKING

Postrun questionnaire items relating to

phraseology during nenominal conditions

adequate and manageable

The phraseology covers both normal and

abnormal operating conditions and degrade_

modes

The phraseology defined is appropriate for _
encountered operating conditions

1 15 2 25 3 35
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Recommendations sesar
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1 Testhow the DAAsystembehavesduring holdingsand parallelapproaches
to investigatenuisance

1 Performmore interestingplannednear mid-air collisionscenariossuchas
a VFRcrossingthe approachpath for an IFRwith visualseparation During
this exercisethe NMACSwere dynamicallyinducedat the pseudelLJA £ 2 U Qa
own discretion

9 Testa degradedDAAsystem Thiswas done for EXB11 of solution 379
since communicationloss and link loss had already been validated in a
previous SESARroject for airspaceA-C, but this shouldalso be validated
for airspaceD-G.

1 Develop procedures for the ATCOsregarding the DAA system Only
prcl)geduresfor remote pilots using the system were used during this
validation

31




IRINA Project
Workshop February 2026

RTS DSNA Thales AVS solution 380

18t Feb 2026
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IRINA
TVAL.20.0

EXEDO9 Solution 0380

Environment

A Low/medium complexity

A Diverse traffic and tasks for ATCO:
C Handle Rodez approach

C Departures and arrivals from/to small

aerodromes in the vicinity(~30NM around) e

o0 B

sesar’

JOINT UNDERTAKING

BPSl Co-funded by
B the European Union
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IRINA
TVAL.20.0

EXEDO9 Solution 0380

Scenario

Real traffic from 2024: IFR and VFR ~ UGL&a (NI GS3IA O LX L yyA T2 0 0
_ UGed w2 / YI y28dz@NB 6 A  poas Luas)simula
One simulated RPAS (Thales) remetely &t 1 N3 yOS YI NBAy ¢

piloted departing and arriving from/to  ycza ¢ NI yaAAGA2Y | A Nwocugme

To o

smallaerodrome for surveillance to cruise, cruise to desceADAA (0% ' %
/linspection mission; ACASU based DAA  ¢RWC; (ATC support tools were s ¥ —
also used in EXE002 FTS not implemented) I\ T M
: 311451 ! o 5 A 4 e X &
A Generate conflicts and loss of well clegCttas ! b o2t tAarz y}’fﬂf Yy~ [TpIMA 5
situation (with rogue VFR in class G angey validation focus YU _rssalDES {
with controlled aircraft in class D) ARWC usage + RFCO coordination _%/0/_,1

A Generate RWC manoeuvre suggestion AWelkclear management in class D, E glass & <
while proceeding under clearance in theand G o ssmoé.vﬁa,
vertical plan ARWGQmanoeuvrewithin a clearance .:ng?rgzzg cc')'ef',
in the vertical plan Q%gtn?méf?%i* \Y =
A 7 runs- each involving individual ARPAS crossing several aifspace |/~ >4
executive and planner Air traffic classes SIS /
Controllers Y = Ggay
sesar [EEl e v IR W el e
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IRINA EXE009Key DAAbservations

Delay beween H and V RWC guidance H RWC threat/guidance dynamics /instability

Vertical guidance provided several seconds after RWC lateral threat/guidance is initially a narrow arc

horizontal

A RP will initally focus on H A RP would base their initial decision and ATC coordination on this
AV might be a simple and efficient solution A But it is not stable expands rapidlg RP decision / confidence ?

AV not immediately seen A 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
A Relevance of ATC coordination over several 10's of sec ?

=> ~15s. later

PUREl Co-funded by
L the European Union
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JOINT UNDERTAKING




RINA TVAL.20.0
| EXEDO9 Solution 0380

Conclusions
A RPAS operator flight preparation/planning.

A TRRAUAZYIffteX Ay Y2dzyldl Ay 2dza | N@ehefates U n o no | N
caution messages from ATCO.

A Transition between the different airspace classes
C b2YAYlf FEtAIKG ONRaaAyd ROBHEHSNBY G FFANBRLIFOS Of | &
C  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 fhuation well anticipated by ATCO. Clearance to enter in E normally provided

A RWC alert and coordination between RP and ATCO in class D arad &nisssue

A Remain Well Clear manoeuvre coordination within clearance margin (evaluation for
vertical clearanceyas deemed useful

A DAA operational use by Remote piloeeds futher investigation & validation

B Co-funded by
LS the European Union
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SESAR 3 IRINA Workshop
Honeywell RTS & Flight TeSwerview

18. 2. 2026
Presented by: Petr Casek
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IRINA

Honeywell Real Time Simulations

/

Goal of Honeywell RTS exercise:

A9gltdzr S 2LISNY GA2Y I f

A Investigate adequate level of technical system support

\

I OOSLIII 0 Af AlGe&

- J
"} Remote Pilot
dh
Intruder
Sensors trajectory
models
GCS
Frontend ,"“““‘V‘ ““““ N
A Traffic Data | .
1 1
» 1
\ | > STM i i
Ownship GCS Ownship Data : i
i —_—>
Flight Plan S e ! \’ !
A ! !
1 1
Alerts & Guidance : TRM :
1 1
| 1
‘«_______ACAS Xu_/!
) 4
RPA dynamic | arqyPilot
4A model
S es a r B Co-funded by

JOINT UNDERTAKING

EREN the European Union

2+ 5!

FNRY NE
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IRINIA Validation Approach

Three operational scenariodefined based on the FTS results:

A With increasing conflict complexity

A Including undesirable RWC guidargcsplit and dynamic
changes

Each scenario run three times withfferent level of system support

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

U with a standardized ACAS Xu HMI (band guidance for R

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

Participants:
An SELISNR
Co-funded by A 1 GA pllOt

3 the European Union
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IRINA  Honeywell RT&Conclusions/Recommendations

Results:
A RWC alerting provides sufficient time to prevent/solve traffic conflicts.
A In some situation RWC alerts seems to be issued quite early.

A RWC resolution guidance is an important element of the overall situatiof ‘
awareness helping pilot to understand traffic situation i

B
)
Il: I

Recommendations:

The following elements should be further investigated:

A Timing of RWC function and potential adaptation of the relevant remote
LAt 20aQ YR 2LISNIYUAZ2Y LI LINROSRdAzZNBa ®

A Dynamics and HMI requirements for RWC guidapioeth from the A
LISNRLISOUAUYS 2F NbBY2uS LIAf20Qa NBI O
communication/coordination with ATC.

AaSlya Kz2g G2 FFOAtAGL

Bl Uni potentially conflicting) situation.

E ) N the European Union

GS NBY2I LIA £ 2 0
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IRINA Honeywell Technical Flight Tests

2 flight test campaigns - 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

A Remain Well Clear flight demo iBudkovice
Czech RepublicSeptember 2025

A Multiple Surveillance Sources Resilience flight provided by Frequentis complements onboard
test in Cebin Sensors
Czech RepublicOctober 2025 %
P , 7 2  Skalicka
Tignov Blansko ‘ l".' j o X/ /.W.\ ( ;
LKCEBI [0VKa ‘ T < Ruprechtov L .\ .\
S f K /:dan:o: . _ e Trlg G 0 s\ YL .\.—. N 2 ’\‘
A r";v?ifgz‘;g: (:J%_J_[ J ‘ 1'?»52;‘.’”“ 7 ° Dipovice Drasov /" "t tee s L, ‘ :;21-\0
- = N BRNO ’ Tk :
%@ y o g & Aosto
3&9 e m« ==l @ = LKCEBI I.
{150 iy i Slapanice B Cef:inkq .: ./
Modfice Q . Bucog Cebi‘nu%‘)} \
L.Ps" ¢ /C , /,/ o .\\\\. 394
Rajhrad gy UJB da \ ’/’, \
- e - — Tactical UAV eVTOL VA 25
M Co-funded by
3 the European Union 41
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IRINA

Multiple Surveillance Sources Testing

Test vehicle ADSB - IN g fé\\;{\ A 30+ minutes BVLOS ﬂlght
onipgge —— Peble A Used surveillance sources:
VAV\ ﬁﬁ e M A Onboard ADS In receiver
~ Joe, g V. A Ground ADSB In receiver feeding
— Backup TIS service provided by Frequentis
Telemetry C;’;tc;"' ADSB-IN platform
¥ A Simulated traffic feeding TIS service
Honeywell
% GCSS . : : :
A Resiliency against multiple surveillance
(—\ sources in live environmenalidated
° [ ] \ et v, v including:
M — "'*»,,%_ o, A One |_ntruder detected by more
RN %% surveillance sources
SNl P a A Resilience against outages and high
Test Area SRRt "] usse latencies
(LKBUDK or LKCEBI) jilial B FREQUENTIS

Co-funded by
the European Union
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IRINA Project

DAA Flight Tests
Safran Electronics & Defense Lead

Cooperation with Thales Six

Solution 0379 EXEQ004
& Solution 0380 EXEO03

ABC forum workshop, February £82026.
Presenter: Didier LION, Safran

sesar’
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IRINA SAFRAN Patroller DAA Flight tests

EO/IR sensor developed by Safran
Electronics & Defense for Non
Coop detection & tracking

Intruder aircraft¢ DR400
Equipped with AD8 out

ACAS Xu calculator developed
by Thales Six

T«

. DAA HMI developed by Safran Electron
_ : _ ACAS Xu Interrogator & Defense integrated in the GCS
Integration of DAA function on an instrumentation developed by Thales Six for

POD on Patroller RPAS Coop detection & tracking

A Safran DAA flight tests campaign has started on Februar{, 2026 (# flight yesterday!)
A Cooperation with THALESX (SAFRAN lead)

A DAA fully integrated in RPAS SW architectaiteough the DAA HW is installed in a POD)

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

A Obijective : evaluate overall DAA capabilitespecially Collision Avoidande real environment based on representativ
conflicting trajectories with real intruding aircraft

V Flighg(;ests areas: TMA EVRELUKXirspace class BPRPA operated from Rontoise- Cormeillesen-Vexin » (LFP
sesar B e hion ABC forum workshop, February 18th, 2026.

JOINT UNDERTAKING
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IRINA Scenarios performed

AScenario« type 1» Remark we have the possibility to enter

through a dedicatedHMI an offsetinto ACAS

[ - Xu algorithms to ensure greater physical
e oo </ separation between the actual Intruder
e OSCU 0P PN trajectoryandthe ownshiptrajectory.

+1 e 2
o P Remark the intruder is equpec?] In principle it is
then detectedand tracked by both cooperativeand
non-cooperativesensors
llllllll Butwe havethe ability :

- Either,to stoP ACASXu interrogation, in this case,the intruder is
r

detectedandtrackedby EO/IRsénsomonly

Ascenarla( type 2» - Or, to stop EO/IRsensorprocessing,in this casethe intruder is
detectedand trackedbasedon ACAXUinterrogatoronly

T - Or, to useboth noncooperative& cooperativesensorfor detection
e andtracking In this case ACAXufusion(STMwill betested

Intruder ¢ ‘
+ i Avoidance
. e

R

K h t f lothe jnt d

%% manoeuvre we nee qU| e
Ise g/nchronlzatmn 'between
ajectorle

Co-funded by

B (e European Union ABC forum workshop, February 18th, 2026. 45
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IRINA System LaRig DAA Simulations Results
(Flight Tests results are not yet available)

AScenario ¢ype 2»

BancDAA: scnCircling - altitude 8000ft - OPTRO BancSysteme: scnCircling - altitude 8000ft - OPTRO
offset(ft) x=0; y=500 offset(ft) x=0; y=950 - vent 180° 20m/s
10000 - @ va ® va
intrus 10000 - © intrus
intrus virtuel intrus virtuel
8000 A ¢ Vent 20 m/s
8000
6000 -
6000 -

4000 A
( 4000 ~
2000 A i I‘ \

2000 A
-5011 —4011 -3011 —-2011 -1011 -11 989 1989 2989 3989 5027 —4027 —3027 —2027 —1027 —27 973 1973 2973 3973
time idx 0 time idx 0

Co-funded by

the European Union ABC forum workshop, February 18th, 2026. 46
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IRINA System LaRig DAA Simulations Results
(Flight Tests results are not yet available)

AScenario ¢ype 2» A This scenario is quite complex because we could
trigger or not trigger a CA manoeuvre depending
on the relative routes of the two aircrafts

A This figure shows all the results obtained in the
simulation campaign

A We can see 1 simulation where the ownship turns
left even though the intruder is more than 180

o Lefttums from the ownship. In fact, the ownship starts first

* Right tums 02 0dzNy € SFOX o0dzi RdzS (2

to properly execute this left turn. An opposed

manoeuver is then proposed to turn right.

Turn direction for azimuth angle on warning alert trigger

1.00 1
075 4
050
025 -
0.00 4
—0.25 1

—0.50 -

A A good synchronization between the 2 aircraft
trajectories is necessary: this is done by defining, in
the flight orders, waypoints on the ground with

100 075 -0.50 —0.25 000 025 050 075 100 time constraints for both intruders and ownship.

—0.75 1

=1.00 1

Co-funded by

the European Union ABC forum workshop, February 18th, 2026. 47




IRINA Preliminary Conclusions

A The goals for this DAA flight test campaign are:

V To demonstrate RPAS DAA capability:
A ACAS Xu with cooperative and roooperative sensors (including the assessment of sensor models)

A Performance 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
A At 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)

C 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.

Co-funded by

the European Union ABC forum workshop, February 18th, 2026. 48




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

Solution 0380 Safety Assessment
18t Feb. 2026

sesar’ S
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IRINA s0380 Safety Assessment Process

_______________________

Operational representation 5
wHazard Identification (HAZID) L =
uDperational Hazards & SAC Consolidation S
uRisk Analysis (effects analysis)

uwbHafety Specifications Items (SSIs)

<_ ___Inputs { CONOP&OPSspec/ UseCases
Scope of the change (SCOP) h Technicakpec
wnitial Safety Impact Analysis T p,
wnitial SAC definition 9 E LISjIMIfre&nént 3
' RISKmodels: AIM : MAGUNC,CFITCTLand |
__CFITUNCbasist RWYspecific "

Design representation (architecture & UC behaviour)
uRisk Analysis (design and causal analysis)

uRisk Evaluation & Mitigations

uSafety Requirements / mitigations

w/alidationA SAC achievability.

Co-funded by
the European Union

sesar’
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IRINA  s0380 ATS safety assessment on changecore or cr

Reference / baseline ATS functional sys;
A Manned light aircraft, VFR, aerial obs
A RPAS limitation : segregation

(o - )

em
arvatiom

i

=3
ER = ‘ V:Q
(D) k ATS « functional system »j
TMA
(D) (E)
RPAS
(E) (E) i
CTR V. o
(D)
(G)
- éTC o
Small Aerodrome l “ l' -

(S | & R Co-funded by
b d' AL the European Union

JOINT UNDERTAKING

=> RISKS
A I\/IITIGATION

RPAS replace the light aerial mission manned aircraft

RPAS operate routinely not segregated in andaspéce
and at lower mission altitudes (than-Cagsefations) over rur
areas

Other manned traffic: possibly IFR but mostly VFR traffic, |
proportion naxwoperative (i.e., no transponder) => "unknow
recreational users are unlikely to have filed a flight plan in

No ATC separation service is provided/fFRRseparation cas:
In controlled airspace ATC, class D/E, ATConly provides t
information wrt. known traffic (may advise on manoeuvres

(IFR IFR ATC separation considered addressed by s379)

All traffic (incl. RPAS) fly alongdhexdgn nelmear trajectories
(i.e. not restricted to airways or linear segments between g
WPTSs)

RPAS missions from/to airfields or small aerodrome




IRINA

Risk models / Safety barrier principlesitied foppt)

SAC #1-3 SAC #4 % SAC #5
Mid Air
MAC-UNC e CFIT-UCTL & | ——— | Runway
RPAS CTL RPAS RPAS UCTL
adapted | - | adapted basic
Proximity Warning
Collision Avoidance
R ATC Monitoring
Cellision (CTL)
Conflict Management “Controlled towards
iDAARWE) terrain (CTL)
Flight Crew Monitoring
Conflicting Traffic identification i
e Flight commanded
towards terrain by
Traffic — .
Proximity  ATC
- (CTL)
Traffic Planning & coordination Pilot Traj. System FPD/AISP| | ATC Traj.
Procedure Controls Controls Procedure

sesar’

JOINT UNDERTAKING

Pre-tactical
conflict

Co-funded by

the European Union

Terrain/obstacle

Runway
Traffic

Collisio

Visual Observers

Strategic Coordination

Airfield Traffic

SAC #2: No increase in imminent collision

SAC #5: No increase in runway collision rate

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

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

52



Safety Specification and Requirements

IRINA

FAULTED
ABNORMAL
NORMAL Operational Hazards
Abnormal conditions A F.Plannind/ traffic, terrain
_ A GNSS Degradation A Rwy// traffic, incursion, blocking
CTL, UNC both airspace classes A C2 Link Loss A Procedure
| A RPAS Emergency A Instructions
SSls: RPAS, AlS, ATS A Adverse Weather A Traj Deviation // traffic, terrain

A DAA faults (preliminary)

J L N

Safety Requirements (SR)

AFlight Planning AFlight Planning
ARemote Pilot ARemote Pilot
AOperations AOperations
ADAA ADAA

V Functional / Procedure
Performance

V Integrity, Reliability

APerformance /
AATC

NN Co-funded by
L the European Union

cnsar4
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IRINA s0380 Safety Criteria validation
CRITERA | Valdatoniype[SSicoverage |

Nominal OPS acceptability RTS General, DAA TA, RWC

A tactical conflicts
A imminent separation loss

Non-Nominal OPS acceptability RTS DAA CA, C2LL

A degraded traffic.

A cooperative traffic in nomominal situations

A non-cooperativetraffic in nonnominalsituations

A tactical conflicts

A imminent separation loss

DAA Safety and operational statistical | FTS DAA RWC Alerting Guidance

metrics DAA CA Alerting
Technical interoperability
Risk Ratios

B Co-funded by
AN the European Union

sesar’
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IRINA s0380c Issues for further validation

U RPAS Specialised Operations below MSA
ANot yet fully defined in CONOPS
Alnclusion, validated, not yet solved

U DAA RWC guidance stability for remote pilot

U DAA RWC Time Margin for ATC Coordination
Alnvestigation, refinement and validation to be pursued during next R&I phase

U Common mode of faillure in DAA

Ashared surveillance and traffic processing functions (TA, RWC, CA)
=> common mode failure condition in case of undetected loss or corruption

55



SESAR 3 IRINA SOL0380 Workshop

Human Performance

18. 02. 2026
Presented by: Leyi Wu, CRIRAE.
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IRINA HP assessment results for Solui@d0

HP assessment in IRINA

Real Time Simulation (RTS)
EXBO01 Adaptationof ground

based safety nets capabilities
for Instrumental Flight Rules
(IFR)RemotelyPiloted Aircraft

System(RPAS)

RTS EXBOS5 Human
acceptability of ACAS X
based Detect and Avoid
(DAA) for operationsin G
airspace

1

Results analysis
from RTS

RTSEXBO0S:
RPAS
models

RTS EXBO0S
Manage Traffic
Awareness &
RWC and
Avoidance

. Co-funded by
the European Union
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IRINA

HP assessment results for Solution 0380

Argument 1: Roles, responsibilities, tasks and operating methods

® | Positive outcomes

ﬁ/l\

evaluated no changesarerequired

RemotePilot (RP)interactions

-

b Flightinformation ServiceOfficer (FISO)/Fl%ole

b Air Traffic Control (ATC)clearanceswith vertical
marginsreduceAir TrafficControl Officer (ATCQQ

-

/

e

QAN .. .
ST Limitations

a8 N

-

M ATCOworkload increasesin contingency scenarios

(e.g., QL loss), need to gather information of RPAS
automated programming flight path to clear
surroundingtraffic, clear proceduresare required for

ATCO#$0 handlecontingencies

|

requirements

Recommendations and

W

J

H Detailed familiarisation sessions for ATC@s the RPAS characteristics, capabilities, procedures, and

expected services.

M Assesslegradedmodesfor highersystemdegradationlevels(e.g, RCF, GNSS, DAA).

. Co-funded by
the European Union
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IRINA

HP assessment results for Solutt@80

Argument 2: Technical support and hurmachine interaction

® | Positive outcomes

ﬁ/l\

SituationalAwarenesgSA)evels

anticipatecoordinationwith RPs

-

b For ATCOsand RPs DAARWCintegration in their HMI
supportedto maintain acceptableWorkload (WL)and

b The integration of RWCin ! ¢ / hHM®Q helped to

R

/

—

Limitations

RPsaand ATCOsrequirerefinement

-

{

n— requirements

s—| Recommendations and )

)

 Refine DAA RWC guidance stability & alert timing and Gro®as$ed
L Safety Net thresholds.

PReEl Co-funded by
R the European Union

sesar’
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—

b RWCalert timings received mixed opinions from

J



IRINA

HP assessment results for Solution 0380

Argument 3: Team structure and communication

® | Positive outcomes

AN

supportsrolesunderstanding

-

)

MPhraseologyfor degraded scenarios (e.g., C2L loss)

)

—

Limitations
—

b Alternative communication(e.g., telephoneduring C2L loss)

N

)

increased ATCOworkload managing multiple sources A

contactplanneror supervisor

/

[n— Recommendations and W

requirements

)

b Alternative communication meange.g., phone) available for C2L loss.

I Enhancedamiliarisationsessiondor ATCOs and RPs DAA terminology
and procedures.

. Co-funded by
the European Union
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IRINA

Argument 4: Transition factors

HP assessment results famution 0380

' ST L
® | Positive outcomes Limitations
AN —/ — -
b ATCO job satisfaction no negative impact M Job satisfaction of Remote Pilots (RPs) required
introducedby the concept further evaluation
o J \_ J

s—| Recommendations and 1
o— requirements )

—

Ll'b Evaluationof RPs job satisfactiom future validations

PRl Co-funded by
B the European Union
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IRINA HP assessment results for solution 380

Conclusions and next steps

) Main conclusions ]
(O]

A No changesrequired for the roles (FISO)addressedin’ A Phraseologyfor degraded scenarios (e.g.,, C2L Ioss)
the RTS ) supportsrolesunderstandmg :

A {DAAintegration (RWC& CA) ImprovesRPsituational
awarenessand keepsATCQwvorkloadoptimal.

A ATCOjob satisfaction not negativelyimpacted by the
concept

W) Next steps ]

A Prowdemore detailed familiarisation sessionson RPAS A Furtherval|datedegradedmodesunderhlgherlevelsof
capabllltles proceduresand DAAsystems(RWC& CA) systemdegradatlon(e 0., RCHSNSSDAA) f
.beforethe validationsto ATCCand RP ;

A Refine DAARWCguidancestability & alert timing and
GroundBasedSafetyNet thresholds

Co-funded by 62
the European Union
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Improvement of grounebased safety nets capabilities for RPAS
TVAL.12.0 (EXEOBOL0380)
INDRA, ENAIRE, CRINECO
SOL380

February2026

sesar’ S
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IRINA TVAL.12.0 (EXE0QSOL0380)

Context

A Operatingenvironment TMA& Enroute, classD

A Multiple RPASimultaneouslylying on the simulationwith VFRraffic :
A RPASnissionsprofiles: Loitering ;_"\\af\‘“:
Scenarios W
U Nominalsituations Transitionairfieldto FIRVFRclimbto cruise,cruiseto descend
U Non-nominalsituations C2LLcontingency

AdaptedSTCAAPWand MSAWaccountingwith the interactionof RPASvith VFR

Low density and complexity environment with more similarities between RPASand VFR /  combined ERoute sector
performance

Delay2s+2s
Adjustmentof deltas. a minor increasein deltas

> > > D

Assumptions

A TrafficVolume flight plan data of real air traffic from July20219

A Onboard Equipmentfor mannedaircraft

A rSee 8‘;%8@3#[%(:“0“0” Separatiormprovisionis responsibilityof ATCOsVFRseparatefrom the

ActorsandPlatform
A 2 ExecutiveControllersand 4 remote pilots

A iTEQbasedsimulationplatform which integratesthe adapted(enhanced)safetynets module
andHMICWP

Co-funded by
the European Union 64
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IRINA Exercis®01 RT&Enhance®NETS

30»
LVL 3640
120230
32

Enhanced configuration of
STCA, APW and MSA/
ensure timely and reliable
alerts when RPAS are
involved

Improved groundbased
safety net logidailored
to RPAS performance,

supporting safe
accommodation into
airspace

L)
= 210
200
A100 130 100 28M 22» 10v VT DGO1C
14L 24» VC 290
24L 29» ST LOM1R17
2
o :

MSAW _
: 240
=i 230 _
240 '
33M 24» MD SOTUK4C .

mm\m\ 240
@ '( 25M 24 09 XJ ROLES2K
: 240 . |
2001 210 ./ 17L 24%.15v BB CEGAM3T

ADTDY 260
Alr Traffic Confrol

Remote Pilot Station
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snhance®NETS

[ o

IRINA Exercis®01 R

Enhanced configuration of
STCA, APW and MSAW/
ensure timely and reliable
alerts when RPAS are
involved

LVL 3640

130 310

32» 20L 31» MD PRADOSE

290 RUT

A100 130 28M 22» 10v VT DGO1C
14L 24» VC 290

*/ 24L 29» ST LOM1R17

240
' 230 ; SFL 299
240 _ L’ 49H
33M 24» MD SOTUK4C

308 330
32M,33»0 M

240
J / 25M 24» 09» XJ ROLES2K
' : 240
001 210 17L 24%15v BB CEGAM3T

Ann




IRINA SNETS :RPRS&gecific Adjustments

«SNETSs will adapt its calculatiomghen radar data identifies the

aircraft asunmanned (RPAS)
t+

cAlert thresholds(for both prediction and violation) will badjusted :
to better suit conflicts involving RPAS. g=t

wl'ime-to-conflict parameterswill be modified by adding
to the current default values, Ex: 120+ delta (25% 120)= 150

>4

Allowingmore margin for conflict resolutiordue to RPAS response

(delay) >4
g
> m M

t+ -
n . A\
sesar | | <
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|RINA Enhancecxtrapolationcalculations Circular ananultinypoteis

SNETS will consider new DAPs (Downlinked Aircraft Parameters) to enhance
the extrapolation algorithm, considering if the track is turning

A Track Angle Rate of Aircraft Derived Data

A True Track Angle

Circular extrapolation

Enhances prediction by applying circular extrapolation for turning tracks, based
on Track Angle Ratand True Track Angle.

Conditions :

Applied only if Track Angle Rate > Minimum Track Angle Rate.
AExtrapolation limited by a Maximum Turned Angle.

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

STCA:
Af extrapol at econflictfitgréde. > | i mi t Y
Af extrapol at ecdnflictpredicted O | i mi t Y

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

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

S Co-funded by
R the European Union 68
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|IRINA Enhancedxtrapolationcalculations

APW caseAvoidingNoisyalert. Reference vsolution EnRoute

Linearextrapolation

APW
(prediction)

Circularextrapolation

e

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

Co-funded by
the European Union

Multihypothesis

APW ——p Linear extrapolation
|prediction)

/—'_" Circular extrapolation

——--—-p Track’s trajectory

Multihypothesis algorithm will not
show any alert as the RPA is turning

and there is no real conflict

69



|IRINA Enhanceaxtrapolationcalculations

APW caselimelyalert. Reference vsolution Enrouteapw

Linearextrapolation Circularextrapolation

APW APW
{prediction) (prediction)

TEman’l

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

Co-funded by
the European Union
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Multihypothesis

APW

Late prediction
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