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Safran, an Industrial High Technology Group
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83,000
employees

No.3
aerospace company 

worldwide (excluding 
aircraft manufacturers)

û19.0
billion in revenues 

in 2022

125 years
of history: 

the oldest aerospace 
manufacturer
in the world 
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Our mission:
making aviation more sustainable

and the world a safer place
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Safran Electronics & Defense , the Space Division & its affiliates

Safran Electronics & Defense

AvionicsDefense

Safran Reosc
Safran 

Spacecraft

Propulsion

Syrlinks

Space

Finance, Sales & Marketing, Communication, HR, Strategy

Safran Data 

Systems

Navigation & Timing

Clocks

Navigation

Simulation

Timing 

solutions
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Safran Space ðU.S. Space Sovereignty & Dominance
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Customers who trust our US division

& their contractors

Deterrence
Á Tracking stations

Á Telemetry receivers

Access to Space
Á Vehiclesinstrumentation

Á Tracking stations

Á Telemetry receivers

Space-based ISR
Á Precisionoscillators

Á Tracking stations

Á Telemetry & control modems

Coms & PNT
Á Attitude sensors

Á Control modems

Á Timing solutions

Á Anti-jamming systems

Space Awareness
Á Ground sensorservice & 

analytics
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Safran Data Systems, Inc., the U.S. subsidiary

$50
Millions annual revenues

50+
employees

40+
years serving DoD / USG

Å Cleared Defense 

Contractor

Å FOCI Company

Å Facility Clearance 

to the Secret Level

Å Special Security 

Agreement (SSA)

Å AS9100 

Certification
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Safran Data Systems: At a Glance

Datalink

Tracking Antennas
& RF

Critical Signal
Processing

Tracking Antennas
& Receivers

Data
Processing

Datalink

Automated Test Equipment

Control Systems

Hardware -in-the -Loop Simulation

Data Acquisition Systems
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Connecting

Space

Enabling Aerospace Testing

and Information Systems

Simulation and 

Testing
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Safran Data Systems: Our Facilities
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Paris

Bordeaux
Atlanta

Cologne

Caen

~850 EMPLOYEES 
WORLDWIDE

NETWORK IN 
40 COUNTRIES

Pune

Trivandrum

Bangalore

Chennai
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Worlwide Leader
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Connecting 

Space

Enabling Aerospace 

Testing

Leader in Instrumentation 
for Testing, Telemetry, 

Mission Data Management 
and Communications for 

Space
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Our Missions: Enabling Aerospace Testing
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01
Turnkey systems for full 
platform certification

02
Equipment for weapon 
system upgrade testing

03
Smart solutions for small 
platform testing

01
COTS and innovative datalink 
solutions

02
Full range of fixed and mobile 
tracking antennas

F L I G H T  T E S T
I N S T R U M E N T A T I O N

I N S T R U M E N T A T I O N  
F O R  N E W  V E H I C L E S

MI S S I L E  
T E S T I N G

F L I G H T  T E S T
T E L E M E T R Y

04
Versatile hybrid signals & video
acquisitions

03
Comprehensive telemetry and 
signal reception / recording / 
display suite

01
Ruggedized instrumentation 
equipment for missile

02
Missile and weapon check-out 
/ testing

03
Across-the-board tracking 
systems for telemetry range 
reception and safety

01
Flexible and scalable 
instrumentation with signal 
conditioning & video acquisition

02
Upper atmosphere environmental-
proof instrumentation & telemetry

03
Ad-hoc compact ground 
receiving & display solution

A I R C R A F T  MI S S I O N  
D A T A  

MAN AG E M E N T

01
Data & Video Recorder / Server 
for ISR, search & rescue and 
mission debriefing

02
Pilot training

03
Flight data recorders
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Our Vision & Values
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PASSION

INNOVATION EXCELLENCE

CUSTOMER

FIRST



TESTING & TRAINING
IN MOTION

PART 4



This document and the information therein are the property of Safran. They must not be copied or communicated to a third part y without the prior written authorization of Safran

20

This document and the information therein are the property of Safran. They must not be copied or communicated to a third part y without the prior written authorization of Safran

20

Collaborative innovation, knowledge exchange and 
networking about flight testing (airborne & ground 

segments) and launch vehicle avionics, telemetry & safety
Since 2018
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11
Testing in Motion events

organized since 2018

+700
Attendees since 2018

Since 2018

Collaborative innovation

Knowledge exchange

Networking about flight testing 
(airborne & ground segments) and 
launch vehicle avionics, telemetry & 
safety

Testing & Training in 
Motion

Expand your knowledge by following 
our training and earn Continuing 
Education Units (CEUs)

Testing & Training 
in Motion
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Agenda
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A
M

8:00 - 8:30 REGISTRATION & WELCOME COFFEE

8:30 ð8:45 GENERALINTRODUCTION

8:45 - 10:00 COFFEE BREAK / HANDS-ON SESSIONS
HANDS-ON SESSIONS

Å HOW TO GET RID OF WIRES FOR YOUR FTI?

Å DISTRIBUTED INSTRUMENTATION SYSTEMS, LEVERAGING 

NEW TECHNOLOGY IN YOUR SYSTEM ARCHITECTURE

Å OBP MODULE ðMULTILATERATION PROCESSING

Å BEST SOURCE SELECTOR TO IMPROVE THE TELEMETRY 

RECEPTION IN REALTIME

Å FIBER BRAGG GRATING (FBG)

Å CYBERSECURITY FEATURES ON THE MDR-GTS

Å THE RSR-RF-200, THE ULTRA-WIDEBAND RECORDER THAT 

CAPTURES AND REPRODUCES YOUR ENTIRE RF 

TELEMETRY SPECTRUM

* Break during lunch time. 

10:00 ð11:00 INTRODUCTION: WIRELESS INSTRUMENTATION 

11:00 ð12:00 TRAINING: FIBER SENSING 

12:00 ð1:00
TRAINING: ON-BOARD PROCESSING: HOW AND WHY PROCESSING IS NOW MANDATORY 

IN YOUR FTI? 

P
M

1:00 ð2:00 LUNCHEON / NETWORKING

2:00 ð3:00 TRAINING: RANGE OF THE FUTURE, HOW THE RANGE ARCHITECTURE IS EVOLVING? 

3:00 - 4:00
TRAINING: IRIG 106 CHAPTER 7: PACKET TELEMETRY DOWNLINK-UNDERSTANDING THE 

STANDARD

4:00 - 4:15 COFFEEBREAK / HANDS-ON SESSIONS

4:15 ð4:30 WRAP UP

5:00 - 8:00 SOCIAL EVENT ðT&P Tavern
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Introduction Session

Wireless Instrumentation
This introduction to wireless instrumentation focuses on the relevant

example of helicopters.

What are the main specifics of the FTI for an helicopter. How a fully

wirelesssystem could ease installation and operations.

In addition several options will be presented to make benefit of this

wireless solution to connect any third party remote devices onto the rotor

head!

TRAINING ROOM: 10:00 - 11:00 am
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Training Sessions ðEarn CEUs by scanning QR codes!

Range of the Future, how the range architecture is 

evolving
DoD test ranges, FTcenters and space ports are facing emerging challenges

such as the higher rate of flights / launches, increase of downlinked

Telemetry or the testing of platforms going further and faster. This training

will provide an overview of the current Telemetry range architecture, and

then touch on the various solutions, either already available or under

development like AESAantennas,Spacebased Telemetry, Ultra-wideband RF

recording, etc.

TRAINING ROOM: 2:00 ð3:00 pm

Fiber Sensing
Learn about the various Fiber Sensing technologies with a focus on Fiber

Bragg Grating (FBG). Seehow it can favorably replace legacy temperature,

strain or pressure sensors on airborne application, but also how you can

combine heterogeneous sensor measurement together .

TRAINING ROOM: 11:00 - 12:00 am

IRIG 106 Chapter 7: Introduction and Fundamentals of 

IRIG 106, Chapter 7, Packet Telemetry Downlink
This short course focuses on providing the basics of IRIG 106 Chapter 7

PacketTelemetry Downlink. You will learn how data packets are transformed

into telemetry packets and a Chapter 7 telemetry stream is constructed. In

addition, an actual hardware and software demonstration will address the

various aspectsto program and establish an end-to-end implementation of a

Chapter 7 PacketTelemetry Downlink.

TRAINING ROOM: 3:00 - 4:00 pm

On-Board Processing: How and why processing is now 

mandatory in your FTI?
From saving bandwidth to calculation result in real-time, processing as

near as possible of the measure brings a new level to your FTI.

Interconnected devices, Ethernet synchronized network, powerful

embedded chip allows the possibility to begin the data analysis way

before its transmission to the ground . Thus it speeds up the test

campaign and enhances the safety of the pilot plus his test vehicle.

TRAINING ROOM: 12:00 - 1:00 pm



This document and the information therein are the property of Safran. They must not be copied or communicated to a third part y without the prior written authorization of Safran

26 Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Hands -On Sessions

Distributed Instrumentation Systems, leveraging new 

technology in your system architecture
Introduction to our distributed system capabilities including DAUs,

recorders, switches and software. Get an overview of how this

technology can simplify your installations data management, and

improve setup times.

How to get rid of wires for your FTI?
Letõsdemonstrate a way to replace wires for power supply, data transfer

and synchronization of your FTI system. What are the impact on

performances in comparison to a wired system?

Best Source Selector to improve the Telemetry 

reception in Real -Time
This hands-on session will highlight the Best Source Selector (BSS)

solution developed by Safran, able to accept multiple input streams in

various formats, i.e. analog baseband, PCM data/clock and TMoIP

packets (IRIG-106 ch10 or IRIG 218-20). It will also show the time

alignment to compensate for the different latencies among those

sources and the different criteria available to perform the source

selection : Frame Synchronizer, Majority vote and Data Quality Metric :

DQE/DQM.

The RSR-RF-200, the Ultra -Wideband recorder that 

captures and reproduces your entire RF Telemetry 

spectrum
The demonstration focuses on the RSR-RF200, the latest ch10 compliant

ground telemetry recorder from Safran capable of recording and

reproducing two channels with up to 200MHz of continuous bandwidth in

L, Sand C-band TM spectrum.
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Hands -On Sessions

Cybersecurity features on the MDR -GTS
Discover our latest cybersecurity features including encryption

capabilities, key management, and Data-At-Rest.

Fiber Bragg Grating (FBG)
Come and see a live demonstration of a highly compact modular FBG

interrogator integrated into an XMA stack mixing together legacy and

Fiber Sensingmeasurements.

Aircraft Information Systems
A full range of rugged, versatile mission/avionics video and data

recorders/servers and associated equipment and services for video and

data acquisition, processing, storage, exploitation and dissemination

applications for on board operation manned or unmanned ground, air

and seavehicles.

OBP module ðMultilateration processing
OBP module, the answer to On-Board Processing ôschallenge.

Synchronization and processing latency are two prerequisites for FTI on-

board processing, here through the example of multilateration calculation,

we will demonstrate the OBP capacity to process data from several data

acquisition unit .

The multilateration is the capacity to locate a source of emission thanks to

waveõstime-of-arrival from at least three well-synchronized receivers

(trilateration) and location equation resolution.
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Free Social Event

5:00 to 8:00 pm

T&P Tavern

221 W Lancaster Ave, Fort 

Worth, TX 76102 

Ask for your wristband!
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Jean-Christophe RAT

Safran Data Systems

INTRODUCTION

Introduction to 

Wireless 

Instrumentation
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Helicopter FTI specifics

01

Safran DS and helicopters
HIRIS project

02

Whatõs next?

03

Remote devices: data & sync

04

Remote devices: power options

05

Agenda
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ÁAttack helicopters, eVTOL

ÁNo cabin, no spare volumes, highly distributed FTI required (similar to fighter FTI)

ÁOthers

ÁHelicopters with cabin

ÁHeavy or light, civil or military

ÁMostly centralized FTI inside a dedicated rack mounted in the cabin

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Helicopter FTI specifics Ʒ 2 main kinds of helicopters
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ÁRotor instrumentation = technical challenges

ÁRotation speed: 450-500rpm typ. for main rotor, 2250 -3000rpm typ. for tail rotor (5 -6:1 ratio)

ÁRelated balance concerns

ÁData (& power) transmission [Our main topic today]

ÁFor a vendor, need to address very different rotor types: main, tail, coaxial rotors

ÁWith different sizes

ÁWith different numbers of measurements, from a dozen up to a hundred

ÁData (& power) transmission : typical solutions

ÁSlip rings, with 2 sub-categories

ÁContactless, with 2 sub-categories

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Helicopter FTI specifics Ʒ Rotor related constraints
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ÁData transmission with Slip Rings

ÁOption #1: Analog signals between sensors on the rotor and the DAU on the stator

Á PROs: simple, minimal instrumentation on the rotating part (sensors and wires)

Á CONs: limited number of channels (up to 4 lines per measure) and noisy

ÁOption #2: Digitization by the DAU on the rotor the digital transmission over the slip ring (PCM, D+C, Ethernet, ê)

ÁContactless Data transmission

ÁOption #1: Inductive = use induction to provide power, and modulate the inductive powering signal to transmit data

Á PROs: simple, single antenna system for power and data

Á CONs: noisy (radiated energy), limited bandwidth, no synchronization

ÁOption #2: Radio transmission

Á PROs: different radio paths (centor of base of shaft, over or through the blades, ê), bandwidth, (synchronization)

Á CONs: difficult to master the budget link (complex radio paths), accurate synchro requires bi-dir com, no power

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Helicopter FTI specifics Ʒ Rotor related constraints
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ÁProne to mechanical failure 

ÁRelies on high MTBF bearing for continued operation

ÁBearing seizure = loss of a main control surface

ÁHigh -wear brushes to transmit signal across 
rotating/stationary interface

ÁHigh maintenance

ÁRequires frequent cleaning and brush tension adjustment

ÁTypical low density measurement count (<60)

ÁóBrush Bounceó

Traditional Mechanical Sliprings

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023
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ÁIn 2015, had to develop three 
independent wireless systems:
ÁUpper Rotor, Lower Rotor, Propulsor

ÁDevelopment challenges:
ÁNO mechanical sliprings !

ÁPower ðHigh Density LiPO

ÁAntennas ðFull 360 FOV Antennas.  NO Doppler!!

ÁLink Margin/Bandwidth ðMPU3 Radios

ÁGPS Synchronization ðRotating dedicated GPS antenna

ÁData Synchronization ðFull IEEE1588 compliance for data 
stream re-assembly

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Case Study: Sikorsky SB>1 Defiant Wireless FTI
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ÁFull Duplex Ethernet Transmission

ÁIEEE1588 PTP Synchronization

ÁContactless ðno moving parts 

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Case Study: Sikorsky SB>1 Defiant Wireless FTI

This case study illustrates:

ÁWhat the helicopter industry needs

ÁThat a COTS solution from a vendor

could spare a lot of complexity



Safran DS and 
helicopters

Chapter 2

AIRBUS HELICOPTERS

HIRIS PROJECT
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ÁData recording with MDR:

tried and tested on over 20 helicopter programs

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Safran DS & helicopters Ʒ a long history

Helicopters Programs Country

MH-60R/S USA

AH-1W/Z USA

UH-1Y USA

CV-22 USA

CH-47 USA

MH-60B/F/H USA

UH-60 USA

MH-47 USA

OH-58 USA

HH-65 USA

CH-53 USA

AH-64 USA

NH-90 France, Germany

Tiger France, Germany

EC135/145 (Troubleshooting) Germany

SH-09 Switzerland

AW149, AW169, CH47 UK, Italy

LAH, LUH India
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Safran DS & helicopters Ʒ a long history

ÁFull FTI systems: Kopter SH-09 success story Risk-free + short scheduleFTI system

- From FTI design to flight in 10  months
- Scalable FTI system adopting  Ch10  format, 

ƴŜǘǿƻǊƪ ǘŜƭŜƳŜǘǊȅΧ
- 100% in-house products

3x XMA 1x Advantys
1x MDR 1x RX1 + GMDR
1x Tx 1x Comtrack

eZ Software suite

Å Configuration
Å Live Monitoring & Control
Å Quicklook
Å Decomm& Display
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Safran DS & helicopters Ʒ a long history

ÁFull FTI systems: MHI SH60K success story

7x XMA (2x XMA on main rotor)
1x MDR 1x Switch

eZ Software suite

Å Configuration
Å Live Monitoring & Control
Å Quicklook

Hybridarchitecture mixing:
- RS-link
- ETH-link
- IENA
- PCM Ch4

500g qualification successfully
passedfor XMA tail rotor

1st XMA installed on a rotor
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ÁFRC / RACER (Rapid and Cost-Effective Rotorcraft)
ÁNew economic and environmentally friendly helicopter able to fly up to 220 nots,

ÁWould expand range and speed for critical rescue missions,

ÁDesigned by Airbus Helicopters & partners,

ÁSubsidized by European CleanSky2 program.

ÁHelicopter Innovative Rotating Instrumentation System (Goals)
Á Instrumentation of Main and Lateral Rotors with up to 128 channels,

ÁWireless Inductive powering system up:

Á Drastically limit the undesired radiations of magnetic fields,

Á Use a sophisticated, low cost and safe power transfer technology,

ÁWireless lossless datalink up to 50Mbps useful data (for all 3 rotors),

ÁWireless system synchronization down to 50ns,

ÁWireless system configuration based on eZ software suite ,

ÁMechanical design and substantiation for installation on rotor head

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Safran DS & helicopters Ʒ HIRIS project presentation
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ÁStationary part
Á Inductive Power Converter and Transmitter IPCT

Á Inductive cable

Á Inductive Coil for Transmission ICT

ÁRotary Part
Á Inductive Coil for Reception ICR

Á Inductive cable

Á Inductive Power Receiver Module

ÁHealth Monitoring for both IPCT and IPR,
Á IPCT/IPR: Internal temperatures,

Á IPCT/IPR: Inductive frequencies,

Á IPCT: 28V power consumption,

Á IPR: secondary power lines consumption,

Á IPCT Status transmitted through the inductive link to the rotating DAU

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Safran DS & helicopters Ʒ HIRIS wireless inductive power
Take aways:

- Very robust power transmission,

- Live health monitoring available (eZ and/or TM),

- Up to 80% yield,

- Mechanicaly justified and qualified

28V

1

1

2

2

3

3

4

5

6

4

5
6

stationary

rotary
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XMA -WLS

© SafranData Systems

ÁXMA -WLS: wireless dual technology 
ÁUWB for synchronization,

ÁWiFi for large data transfer (step1 up to 20Mbps)

ÁWiFi
ÁWPA2 Encryption

ÁUWB
ÁMastering very low OSI levels (1, 2, 3)

ÁPTP-like synchronization implementation

ÁNatively robust to multi -path (RF pulsed technology)

ÁDiplexer
ÁCombines UWB and Wifi signals on one unique antenna,

ÁLow attenuation filter to separate UWB from Wi -Fi frequencies

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Safran DS & helicopters Ʒ HIRIS wireless Data & Sync

Diplexer

IR-UWB
802.15.4a
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Not related with wireless topic, but by the way:

ÁAll mechanical design & substitution has been done: 

ÁIn accordance with AH ROTORõS specialist requirements, 

ÁIn compliance with DOA safety rules leading by CS29,

ÁReinforced mounting holes (8xM6 screws),

ÁLocations for Balancing weights,

ÁCubic form factor with top oriented connectors

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023

Safran DS & helicopters Ʒ HIRIS specific mechanical design

1

2

2

1
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ÁQualification Test results
ÁPass Criteria: 

Á Induction power yield variation < 5%, 

Á Synchronization <100ns, 

Á No data loss for 64 parameters at 8192sps,

ÁVibrations / Shocks passed

ÁClimatic operational test -40 +85ÁC passed

ÁRotation test passedup to 2350 rpm 

Take Away : sensitivity to antenna position increases with speed rotation over 600rpm!
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ÁFirst flights at Airbus Helicopters
ÁLab testing + Ground and Flight test on H175

Á60+ flight hours with very promising results!

Á Very stable inductive power link,

Á Very robust WiFi link,

Á UWB is functional but with unexpected low level in reception
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ÁHIRIS Systemõs being installed on the RACER 

ÁFirst flight expected by the end of 2023!

Safran DS & helicopters Ʒ HIRIS achievements

© Airbus Helicopters

© Airbus Helicopters

Safran Data Systens / Testing & Training in Motion / Fort Worth / March, 2023



Whatõs next at 
Safran DS?

Chapter 3



This document and the information therein are the property of Safran. They must not be copied or communicated to a third part y without the prior written authorization of Safran

51

Exciting on -going innovations for the helicopter / rotary -wing market include:

ÁHIRIS offspring: from Prototype to Product
Á Industrialization of XMA-Rotor chassis (specific form factor, inductive power)

ÁVariants created regarding power input (non-inductive 28V) ê or output (see next chapter!)

ÁFinalization of WLS module functionalities

ÁMisc solutions to integrate remote devices in a system (see next chapter!)

ÁAlready running: capture Ethernet traffic in remote area using IPX module

ÁMid term: extend Ethernet network to remote area using Tunneling capability

ÁLong term: release µ-DAU dedicated to remote areas

ÁAdding Fiber Sensing (see dedicated training & hands-on!)

ÁPartnership with 3rd party Fiber Optic Interrogator

ÁCurrent state: XMA able to interface with Fiber Optic Interrogator

ÁNext step is to roll the Fiber Optic Interrogator into an XMA module
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ÁHow to take advantage of a remote DAU system to operate other remote devices?

ÁEven smaller, more ruggedized micro-DAUs

Á3rd party devices delivering DAU or non-DAU function (e.g. IP camera)

ÁPossibly not equipped with native wireless interface
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ÁOverkill solution

ÁUse an extra pair of WiFi access point & client devices (in addition to the DAU system)

ÁInstall extra antennas

ÁSet up an extra WiFi network
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Remote devices: data & sync
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Ethernet

network

ÁSafran DS off -the -shelf solution (DAU oriented function)

ÁAlready possible to set up a PCM data merger solution

ÁA 3rd party micro DAU outputs a PCM or Ch10 or other stream containing samples

ÁAn XMA-IPX extracts the samples and propagates them to root PCM generator using SDS protocol

ÁAn XMA-CPU inserts the samples in a PCM minor frames using a òCVTó mode (Ch10 packetization possible)

Benefits :

Available , and well suited

for customers used to PCM

decom software .

Limitations :

Does not address

device synchronization and 

alters synchronous data
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ÁSafran DS off -the -shelf solution (any type of function)

ÁMore options allowed with IPX/CPU/(ETH) solution

ÁEither capture full and/or extractions of Ch10 traffic:

ÁCPU merges Ch10 extractions into standard Ch4 stream

ÁCPU streams Ch10 data as part of a Ch7 stream

ÁOr capture raw MAC frames (or IP packets):

ÁCPU streams these MAC frames (or IP packets) as part of a Ch7 stream
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ÁSafran DS off -the -shelf solution (any type of function)

ÁMore options allowed with IPX/CPU/(ETH) solution

ÁEither capture full and/or extractions of Ch10 traffic:

ÁCPU merges Ch10 extractions into standard Ch4 stream

ÁCPU streams Ch10 data as part of a Ch7 stream

ÁLess efficient: Ch7 encapsulationto UDP Ch10 => see next!

ÁOr capture raw MAC frames:

ÁCPU streams these MAC frames as part of a Ch7 stream

Á (Less efficient: Ch7 encapsulation to UDP Ch10 => see next!
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Remote devices: data & sync
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