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_ About INTA
A public research institute

INTA (National Institute for Aerospace Technology )

% Military Aviation Research Institute, Established in 1942, is a Public Research
Organization that depends on the Spanish Ministry of Defence.

%1t is responsible for performing scientific research activities and prototypes as well as for

providing technological services to companies in the industry, universities and other
institutions.

%In 2014 Spanish Government decided to put together all the research organizations from

Ministry of Defense under only one organlzatlon So, INTA became a mult|d|SC|pl|nary
research organization. 7 ,
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_ About INTA

Five sub-directorates

2 INTA organigram depends on a General Directorate

Planning and
Coordination

Aeronautics
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_ About INTA

Our sub-directorate

Aeronautics Sub-Directorate

: : Structures and Airborne Test Prototyping &
Flight Physics Materials Center CIAR
CEDEA Test
Center

Air Platforms

Flight Test Area and Flight Dynamics Area depend on Flight Physics Department.
Flight Dynamics Area develops INTA’s UAVs Flight Control: SICANT

Flight Test Area has two main sections: operation and Telemetry and Instrumentation.

NN

Provides support for Certification Department in Military Aircraft Certification Programs.

Other Areas as space and environmental testing are also supported in specific programs.
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_ About INTA
Our Flight Test Sites

& Toledo J -0 Palm:

Portugal

s""“""’QL_isbcm

o Sevilla
Lagoso

o Cadiz o Marbella
Glbl:al(ar Mar de A,

|
.l o YTewan

225 EXAELIA

CIAR Rozas Airborne Research Center

Paved runwa

The 2026 Symposium of the SFTE European Chapter. Berlin (Germany), 7-10" June.- EXAELIA

% CIAR

2 Two

stands for Rozas
Airborne Research Center
(Centro de Investigacion
Aeroportada de Rozas)

%It has been used by INTA’s

RPAS and airborne research
projects since its creation in
2019

runways, one paved
1200x45m and 04/22
orientation and one dirt
runway 1000x40m and 16/34
orientation

% More info: ciar@inta.es
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_4 About INTA
Our Flight Test Sites

% CEUS stands for Unmanned
Systems Experimentation Center
(Centro de Experimentacion de
Unmanned Systems )

CEDEA & CEUS

oigeo 4
2
e SR,

} o SRS

% It has a 18/36 runway for takeoff
and landing with a length of 2000m
X45m

% More info: info CEUS@inta.es

% CEDEA stands for El Arenosillo
Experimentation Center (Centro
de Experimentacion del Arenosillo)

% Launch site for high altitude
research experiences and drone
experimental flights.

% More info: infocedea@inta.es
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EXAELIA in a nutshell

New challenges, new concepts

Work £

paCkageS EXAELIA’s family photo at NLR (Amsterdam), during Kick-off meeting on January 2025

Participants

% EXAELIA stands for:

FTB Programme

‘EXperimental Aircraft for European Leadership In Long range aircraft s ~

Aviation’ techmolugy oadimaps
FTB requirements and l
% It is a Horizon Europe project in response to HORIZON- commen strategy
CL5-2024-D5-01-10 “Towards a flying testbed for I g teted
European leadership in aviation”. Major European aviation _ i programme. beyond
research centers form the consortium. Fight estesds rhngresdamiler R
1. Long range BWB flying testbed > -Techmica th’:’;gep:i‘:n“: plans
% One of the objectives is ‘to evaluate flying test beds that 3 Long ange prouionyng eshed eyl
are needed for de-risking the development of disruptive theprogramme
future long-range aircraft. Novel flying test beds will thus Future long ange I 3
help to accelerate the reduction of all aviation emissions aircaft configuration Common operationaland measurement systems
and its climate and environmental impacts by 2050’ 9 )

% To de-risk novel flying test beds, an UAV scale
demonstrator is about to be flown and tested.

T
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EXAELIA in a nutshell

Each partner contributes in what they do best
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o . Flylng Testbeds for Movel Long-Range Alrcraft
INTA’s activities:

To measure Flight Test Data of test beds
using SPOT system.

To compare and find the best testing
site for a future real-scale demonstrator.

To develop control laws for ‘Hazardous
Flight Conditions’ (HFCs)
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_ Motivation
Easing on ground trajectory tracking
% 0n-ground trajectory tracking systems:
traditionally heavy and complex.

% Causes: maximum accuracy and precision,
systems tied with flight test site, trajectory
tracking for long distances --among others.

2 Big projects budget may justify big
requirements in trajectory tracking.

% |f several flight test sites were available, a
portable trajectory tracking system could
theoretically provide a service for all of them
(not at once). IF they are easy to transport
and setup.

%2 Movable does not mean fully portable:
SOTA.

T
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_4 Motivation

Easing on ground trajectory tracking

OPTICAL PORTABLE 2 SOTA (optical aerial trajectory tracking system) was
TRAJECTORY SYSTEM 0 g :
s the name of INTA's first portable on-ground trajectory

system (Sistema Optico de Trayectografia Aérea).

% 1t had the capability for being transported and
deployed for only one campaign.

% It was accurate and precise, but heavy and complex.

% In UAVs flight testing, accuracy and precision are
important, but maybe not the first priority if budget is
anissue.

% Availability of UAVs flight test sites may be easier than
flight test sites for big projects.

% It would be of interest having the possibilities of a "big
project” test site with the budget of a "small project".
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_ SPOT concept and evolution

What if we can do it easier and smaller

%2 SPOT idea was born in a lab and started with
a "what if

% Three "kinetitos" (small kinetos) were
constructed and perfected to test the
triangulation algorithm and filters,
performing surprisingly well.

[~ Co—

% Natural problems from these prototypes
such as repeatability and accuracy were
worked on, and today's "kinetos" were
developed, again, with COTS components.

2% COTS are low-cost, but a source of
problems most of the time

T
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_ SPOT operation
Checking the basics

& % In order for SPOT to work, three
KTMs have to be deployed as the
vertices of a triangle.

% By knowing KTMs relative
position and a reference, SPOT
can track a target and record
positions and attitude.

% QOperators can move lines of
sight manually or in auto track
mode.

% Stations are coordinated by a
CPS, and communicate data with
each other by pairs.

| % A fast deployment is ensured by
reducing system complexity.
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_ Preliminary flight test

The Esperce experience

% Operation always comes with
iIssues, so we prefer to visit flight
test sites before operation.

% Thanks to ONERA collaboration, we

could visit Esperce's flight test in
Toulouse in April 2026.

Measurements

% Comms test were successful after
several issues were identified and
solved.

% KTMs can track trajectory without
communication, but it is a not
desirable situation.
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_a Preliminary flight test
Back at INTA

% EXAELIA HFCs development requires to
fly a dedicated (and expendable) BWB
model.

% We have tested both SPOT and testbed's
auxiliary systems air segment.

% The results of a trajectory and several
attitude positions recording were
registered.

% Strong winds on site for most of the
time.

% Rear wheel ended up broken during
taxis.

% All three KTMs were not operational on
several moments during the test.

T
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_ Discussion and Results
Promising results obtained...

Zoom(KTM) [ 55 £

1280 * 720 px

Test  Angle (®)  Aircraft
All Roll 64.5°
(A) Pitch 7.8°
Main results Main issues Yaw 166.1°
Roll Roll 22°
% Performance for semi-automatic % Air segment should have flown. (B) Ol 6.1°
i i i i ; o Yaw 174.70
attitude determination algorithm Causes were both technical and ™~ pitch  Roll 83.20
was satisfactory once angular administrative. et O et B s e (©)  Pitch 1.1°
. (70, 69) 31270 31558 180.632 0817 YaW 701 [o]
refe renCeS We re flxed . . .2 3487 30 179 592 003 Yaw ROII 87.9
% During the test, not all KTMs were D) Pitch 610
% A common time base would be online all the time which leaded to Yaw 172.1°
Optimal. At lea St an initial lOSS Of data- Triangulation under local Reference (m)
synchronization signal is totally . ) . P
T % Auxiliary systems in air-segment o
demonstrated the need for changing
% A useful trajectory tracking was data recording strategy.
successful despite weather and % Briefi . tant. but it i
conditions. » | riefing is impor a.n ;- ut it is more i
important to maintain both clear S Ll
% Triangulation and filtering achieved communication and communication 5
sub-meter consistency when all procedures.
systems performed nominally.
-66.5 -
12‘2.5 12‘3 12I3.5 12‘4 124.5 12‘5 12;.5 l2lﬁ 12IE.5 12‘7
Local X (m)
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SPOT
64.1°
7.1°
165.5°
21.2°
6.8°
174.1°
82.4°
0.2°
71°
87.8
SI5K
172.9°
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Diff.
0.4°
0.7°
0.6°
0.8°
0.7°
0.6°
0.8°
0.9°
0.9°
0.1°
0.4°
0.8°



_4 Conclusions and future works

... but a lot of work ahead

Conclusions

al Reference

SPOT performs with submeter consistency on nominal conditions.

The system has to work on reliability in order to maintain optimal
trajectory tracking capabilities.

Attitude determination algorithm is ready to fully-automatic development
phase.

First phase for SPOT development has concluded and now will start
refinement phases.

Future works

Regarding HFC testing, a complete flight has to be recorded in adequate
conditions in order to validate both SPOT on-ground trajectory tracking
and HFC control laws development.

Severalimprovements in noise filtering and trajectory prediction are under
development.

EXAELIA flight tests are expected for the end of 2026 and beginning of
2027.
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_4& Thank you! Contact points:

2 Jesus Javier Fernandez Orio (INTA)
% Email: oriojj@inta.es

% Phone: +34915201968
Follow us on

% ). Alonso Pardo (INTA)

m % Email: alonsopj@inta.es
o[-0 . ? % Phone: +34915201421
5 Questions

exaelia.eu

o e
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