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The French Aerospace Lab

Innovation, expertise and long-term vision
for industry, French government and Europe

& * 229 doctoral students and post-docs
» 233 million euro budget
* 93% contract-based business
» Largest fleet of wind tunnels in Europe
« “Carnot label” from Ministry of Higher
Education and Research
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Organization

Chairman
and CEO

Bruno Sainjon

Security Safety
Environment Director

Anne-Marie Naldi

Human General General Business Development Engineering International
Resources Scientific Director Technical Director and Commercialization  and Testing Facilities Affairs
Véronique Padoan Pierre Touboul (interim) Thierry Michal Michel Humbert Patrick Wagner Dominique Nouailhas
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Fluid Mechanics and

—® Energetics 5 departments
Alain Merlen
Physics
—® d 4 departments

Pierre Touboul

Materials and Structures

Esteban Busso 4 departments

Information Processing
—e and Systems
Philippe Bidaud

4 departments

4 departments
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Scientific and technical organization

SCIENTIFIC BRANCH

FLUID MECHANICS AND
ENERGETICS

Alain Merlen

PHYSICS
Pierre Touboul

MATERIALS
AND STRUCTURES

Esteban Busso

INFORMATION PROCESSING
AND SYSTEMS
Philippe Bidaud

* A joint ONERA-CNRS unit

SCIENHEIC AND TREHN CAL DERARTMENTS

> Applied Aerodynamics (DAAP) Joél Reneaux

> Fundamental and Exper imental Aerodynamics (DAFE) Laurent Jacquin

> Fundamental and Applied Energetics (DEFA) Mohammed Habiballah

> Aerodynamics and Energetics Modeling (DMAE) Pierre Millan

> Computational Fluid Dynamics and Aeroacoustics (DSNA) Laurent Cambier (int.)

> Theoretical and Applied Optics (DOTA) Franck Lefevre
> Electromagnetism and Radar (DEMR) Jean-Marc Boutry
> Instrumentation and Sensing (DMPH) Michel Lefebvre

> Space Environment (DESP) Jean-Frangois Roussel

> Aeroelasticity and Structural Dynamics (DADS) Jean-Pierre Grisval
> Composite Systems and Materials (DMSC) Jean-Francois Maire

> Metallic Structures and Materials (DMSM) Franck Gallerneau

> Laboratory for Microstructural Investigations* (LEM) Alphonse Finel

> Long-term Aerospace Planning ** (DPRA) Antoine Guigon

> System Design and Performance Evaluation (DCPS) Thérése Donath
> Information Processing and Modeling (DTIM) Bernard Lecussan

> Systems Control and Flight Dynamics (DCSD) Bruno Lamiscarre

** entity working for all ONERA departments

COMPUTING, ENGINEERING
AND TESTING FACILITIES
(GMT)

Pétrick Wagner

Modane-Avrieux wind tunnels
Marianne Lyonnet

Fauga-Mauzac wind tunnels
Jean-Claude Traineau

Design, Engineering and
Manufacturing
Florence Roudolff

Software Products and Services
Thierry Quiguer

ONERA



Science driving innovation in aerospace e

and defense

y,

A balanced

*1/3 CIVI|

* 1/3 defense
* 1/3 dual-use




Return on innovation: advanced technology
and industrial succes

* All Airbus jetliners
including the A350

* Falcon 7X

*Ariane 5 & 6

* Propulsion

* Helicopters

* Space missions




Return on innovation: expanding knowledéf,
to meet Society’s challenges

Environmental protection

* Reduce aircraft noise
* Reduce emissions
+ Alternative fuels




Return on innovation: expanding knowledge
to meet Society’s challenges

Air transport safety and traffic management

* Crashworthiness

* Wake vortices

* [FATS (European project)

* [IESTA (Infrastructure for evaluating
air transport systems)




Europe’s leading center of expertise
In large wind tunnels

* Global clientele

« Half of the European fleet

* Key resources for Airbus and Dassault

* 50 years of working for industry

* Certified ISO 9001 seven years ago

* Speed envelope from Mach 0.1 to Mach 20

« Research/experimentation synergies and integration




Return on innovation: new defense concepts,
expertise and systems
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* Nostradamus and Graves systems

* Extended air defense

* High-resolution infrared instruments

 UAV research: Onera catalyzes
and federates innovations
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New defense concepts, expertise and systems i

Stealth / protection of airborne : L
Intelligence / Situation awareness / Env.
and spaceborne platforms

Hyperspectral intelligence
Optro-Radar platforms
UAV

Space surveillance

Intensity
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o Activities (TRL 2-5)

> New Optical Technologies or Optical
Application concepts

> Feasibility studies / Proof of Concept

> Laboratory instruments and Research
Codes

> Airborne and Ground based
measurement systems

Toulouse: 40
Fauga : laser range and
airborne imagery

Onera Web Site : http://www.onera.fr/english.html

1S0 9001

BUREAU VERITAS :
Certification |




IR Focal Plane Arrays characterizations
AIQUIDO Lab. (DGA reference Lab)

First image and test of InAs/GaShb
superlattice (LPN-CEA-LETI-DOTA-IES)

Nanotechnologies for

optical components

Plasmonic, Nanotube C

Onda Lab, LPN-LEM (UMR Onera-CNRS)

On chip plasmonics : FPA with spectral
sorting capabilities

Laser sources
H OPO, NesCOPO, Fiber laser, IR superK
SOLAIRE, & SOFI/A /abs

- First doppler lidar using coherent
multiple fiber laser sources

OMNERA



Integrated optics
for IR micro-imagers

- imagery

- spectrometry

- zoom

- Autofocus

- Stabilisation

- Wavefront sensor

MICROSPOC Spectro
On a Chip (Patent)

3D, pseudo 3D Laser based imagery

- long range imagery

- adverse conditions / bad weather / EVS
- under foliage,

- multi-angular

3D FpRlarimetry




Optical Technologies : New imagery concept’-

Integrated optics
for IR micro-imagers

Images T1 2014

Cam sur Puce
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MICROSPOC (ONERA patent)

integration of a static Fourier-Transform spectrome ter
onto a focal plane array
(MICRO SPectrometer On a Chip)

ONERA




Optical Technologies : New optical systems

Optical links

Adaptive optics for large telescope
E-ELT
SPHERE : exoplanet imaging system for the
VLT (Very Large Telescope)
- onera in charge of the adaptative optic system
- first light may 5 2014

Medecine :

Ophthalmology

Eye movements and optica!
analysis, 3D imagery, AO for laser
focalization

Oncology : multlspectrala polarlmetru L
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s~ s &= Doppler measurement lidars
=T |ﬁ - aircraft windspeed

” - wake vortex detection

- CAT detection

- atmospheric 3D windfield
Multifunctions lidar

- New Leosphere partnership on
doppler lidars for airports
-In Flight demonstration of air data Doppler
Ligar :
-airspeed, angle of sideslip, angle of attack
-1.5um fiber architecture , four laser beams

Vibrometry
- defense-security
- structural health monitoring

Building B1
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Optical Technologies : Signature modelisation and P

ONERA is in charge of FR MOD EM&OP Environ(,

MATISSE v3,0 contract

ATAL 64 - Trial 910 - MWIR Matisse-v2.0 image
Radiances [W/m?/sr]

Object /plumes signatures

10.2114

UV->IR Background
and propagation codes

Improved SE-Workbenck
(Oktal-SE) — MATISSE coupling
- Nightglow models and
measurements

Data banks : Thermal and optical Properties,
3D models, environment description

New Mémoires databe
Delivered to several MOD
Technical centers




- Multispectral High resolution imagery  from vissible to
infrared

- Hyperspectral imagery (0,4-2,5 um)
« Multisensors platforms
e optro-SAR : hyper, panchro,SAR (X, L, P ...)
» Hyper spectral + High resolution
- Multisensors campaigns
e Hyper + 3D lidar
* |IR + Hyper

->Strong synergy between Defense,
Security, and Science applications

ONERZA
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: . New airborne facﬂii?— SETHI NG
New airborne facility — SYSIPHE Bands P to W, interferometry, poliInSAR

First flight : September 2013 Hyper , HR panchro

e From visible to thermal infrared (0.4 - 11.5 pm) , _ < Bande X |l Caméra Camv2
« High ground resolution : 50 cm all bands R
» Onboard realtime processing for “target” detection
» Dual applications (Civi ilj

ONERA has joined European Network of Airborne Facil ities for Environmental

ONERA




TOTAL

COMMITTED TO BETTER ENERGY

THE FRENCH AEROSPACE LAB
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5 YEARS RESARCH PROGRAM 2014-2019
HYPERSPECTRAL, RADAR, LIDAR...
on RPAV, Aircraft, Satellite...

EXPLORATION Safety and Environment
Onshore and Offshore Hydrocarbons detection HC detection
Inegrated Surface model Subsurface object detection
Industrial Site surveillance




Aerosols map in urban areas
- Multispectral or hyperspectral

Industrial monitoring
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VNIR6SWIR Hyperspectral

airborne imagery

Epaisseurs optiques de référence

Multipsectral lidars
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SO, characterization over an industrial plantur site
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UAVs carrying cameras and 3D laser scanners
providing 3D laser images of collapsed buildings and
3D Digital Surface Models (DSM)




Thank you ...
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