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•Status (end of sept 2015) : 
 
• 1187 tests done in C Band since january 2014 

 
• 5100H 

 
• 14 different aircrafts ( all Airbus programs) 

 
 
 

https://www.google.fr/url?url=https://www.rallydev.com/blog/agile/measuring-agile-investments-quality&rct=j&frm=1&q=&esrc=s&sa=U&ei=nbBxVe_VMYu2UZiwgYAO&ved=0CB4Q9QEwBA&usg=AFQjCNEVuEtg9NcyUh8n8vESBOFcJCmiEQ
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Remaining topic : very few losses on “long haul aircraft” compatible with aircraft operations 

Oct 2015 
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Radiation pattern 

• No transmission losses on aircraft 
like A320 but very few losses on 
bigger aircraft A350, A380,… 
during some landing and take off. 
We want to solve it. 

 
•  Modelling antenna on A/C in 

progress 
 
• Objective : Tune the best  
location and polarisation  for 
antenna 
 

 We confirm that the location of antenna is more sensitive than for S Band 
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• To increase the coverage we bought 2 small mobile antennas. 
• Frequency Band : 5090-5250 MHz 
• Range : 150km at 20000ft 
• Gain : 24 dB 
• 2 axis 

 

HYPTRA antenna 

1,1m 

http://www.google.fr/url?url=http://www.performance-improvement-coach.com/&rct=j&frm=1&q=&esrc=s&sa=U&ei=ArJxVf6_AsLoUsHTg6AI&ved=0CCoQ9QEwCg&usg=AFQjCNHeX79oddumR0RND15EtpaLTeC_zg
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Thank you again and again for the job done!!! 
 

Protect the C-Band !! 
 
Think about the next step! 
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 Passengers Wellness as a priority 
Not too hot and not too cold... 
Not too windy... 

 Aircraft Air System Cartography 

Wireless example : Cabin comfort flights test on A350  

Presenter
Presentation Notes
As many of you, we travel more and more by plane and the comfort is one of the main important thing for the wellbeing of passengers and crew.
Among the set of the elements which take part in the comfort of the passengers (noise, vibration, air conditioning, entertainment,..) our project has focused on some specific parameters, such as air speed and temperature.
Based on the air distribution model done by design and ground test performed on “cabin air ventilation” test benches, we have to demonstrate in flight conditions the good aircraft air system cartography for temperature and air speed of passengers and crew rest.
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  Luigi ? 
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Wireless instrumentation : a technical trade off 

Presenter
Presentation Notes
NOT EVERY TEST CAN BENEFIT FROM A WIRELESS INSTRUMENTATION SYSTEM;

BEYOND THE TREND  BEFORE CHOOSING TO USE WIRELESS FOR A TEST YOU MUST ASK YOURSELF IF THE TEST WILL BENEFIT FROM WIRELESS OR NOT CONSIDERING THE
FEASIBILITY (BANDWIDTH, RF ENVIRONMENT…)
GAINS (LEAD TIME, FLEXIBILITY) vs EFFORT (BATTERY MANAGEMENT) AND RISKS ( DATA LOSS, ENVIRONMENT LINKED PERFORMANCES)

ONCE YOU’VE DECIDED TO GO FOR WIRELESS, YOU HAVE TO CONSIDERE THE TRADE OFF TO MAKE BETWEEN 

SIZE AND WEIGHT: WIRELESS HAS TO BE EASY TO INSTALL, THUS SMALL AND LIGHT, NEVERTHELES,  IF YOU WANT AN HIGH AUTONOMY TO LIMIT BATTERY EXCHANGE YOU NEED TO EMBED A SIGNIFICANT ENERGY RESERVE WHILE YOU HAVE TO SEND DATA OVER A RANGE WITH A RF POWER HAS LIMITED AS POSSIBLE…


OVER THOSE FACTORS: POWER EITHER PEAK OR AVERAGE IS THE KEY
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Measurement 
accuracy 

Data Latency 

Synchronization 
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Wireless instrumentation : a technical trade off 

Presenter
Presentation Notes
THIS TRADE OFF HAS TO FULFILL SOME PERFORMANCES INMERATIVES;
DATA RELIABILITY: IT IS POINTLESS TO HAVE AN EASY TO INSTALL INSTRUMETNATION IF DATA LOSS PREVENT FROM USING THE MEASUREMENTS CORRECTLY
 AND LATENCY: REAL TIME ANALYSIS REQUIRES A MASTERED LATENCY

WHILE ENSURING A SYNCHRONIZED AND ACCURATE MEASUREMENT

SYNCHRONIZATION BY ITSELF CAN BE CHALLENGING: BEACONING
ACCURACY: CHOICE OF PRECISE LOW CONSUMPTION COMPONENTS IS LIMITED
BESIDES NUMERIC FILTERING CAN BE POWER CONSUMING AND REQUIRES «SOME CREATIVITY » TO LIMIT POWER CONSUMPTION
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Multi-Function 
acquisition & 
transceiver Unit Receiving station 

« Gateway to wired 
FTI » 

Generalities: 
- Use of 868 MHz ISM band 
- Synchronized TDMA protocol; 
- Star topology 
- Advanced energy management; 
- Optional external batteries; 
 
Performance: 
- Antena duality 
- Protocol support communication 

retries 
 

Coexistence: 
- Advanced RF filtering 

Technical choices 

Presenter
Presentation Notes
BACK IN 2008, AFTER CONSIDERING COTS PRODUCTS AND PROTOCOLS (ZIGBEE…) LIMITATIONS. WE DECIDED TO GO FOR A SPECIFIC DEVELOPMENT RELYING ON A FRENCH SPECIALIZED PARTNER.
THE TECHNICAL CHOICES WE MADE TOGETHER WAS TO DEVELOP A PROTOCOL RELYING ON A DEDICATED TAYLORMADE HARDWARE;
868 MHz CARRIER TO GET AWAY FROM OVERCROWDED 2,4ghZ BAND + BETTER RANGE FOR A LIMITED POWER BUDGET
SYNCRHONIZED TDMA: RECEIVNG STATION BROADCAST A BEACON EVERY SECOND
TDMA ALLOWS ADVANCED ENERGY MANAGEMENT
EMITTERS ARE ASLEEP WHEN NOT ACQUIRING A MEASUREMENT OR TRANSMITTING IT (10MS FOR A TEMPERATURE)
DEEP SLEEP MODE WHEN RECEIVING STATION IS UNPOWERED
THE MORE CHALLENGING WAS TO MAANGE THE WAKE UP PHASE
ENSLAVED COMMUNICATION: GATEWAY INTERROGATES EMITTERS ON A TURN BY TURN BASIS (NO SELF BROADCAST)

OPTIONAL EXTERNAL BATTERIES TO MANAGE HIGH POWER SENSORS

ANTENNA DUALITY ON RECEIVING STATION: DEEP FADING EFFECT MANAGEMENT,
IN CASE OF COMMUNICATION FAILURE, PROTOCOL SUPPORT COMMUNICATION RETRIES
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Wireless tomorrow 

Wireless from everywhere in the aircraft 

Aircraft manufacturer industry needs wireless system  
for instrumentation / test. 

Wireless sensor 
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• Aircraft manufacturer industry needs wireless system  
for instrumentation / test. 

 
• WHY : 

• Remove the cables (400km on A380 !!! for flight test installation) 
• Cables design process too long 
• Aircraft modifications needed to route the cables 
• Expensive to manufacture (connectors,…) 
• Too long to install 
• Cables become a blocker for our test business 

• Reduce the time to troubleshoot an aircraft 
• Reduce the cost 
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• Aircraft manufacturer industry needs wireless system  
for instrumentation / test. 

 
• HOW : 

• Today we face 2 difficulties : 
 
• Energy but 

• Batteries are improving their technology/capacity every year 
• Combination of energy harvesting and ultra low consumption sensors  

 

• Frequency 
• Today we ask local derogation for a band to perform wireless instrumentation 
• We use for test already overloaded network 2.4 GHz / 5GHz 
• WAIC will be for “Aircraft Normal Installation” not for test installation 
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• Aircraft manufacturer industry needs wireless system  
for instrumentation / test. 

 
 

Wireless Instrumentation has specific needs : 
 * Data Synchronisation / time stamping 
 * Real time constraints (Latency time) 
 * Transmission from everywhere in the aircraft 
 *… 
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• Aircraft manufacturer industry needs wireless system  
for instrumentation / test. 

 

The question is : 
Do we ask for a  

“Band for Wireless Aeronautical Test ” ? 
  

of course it’s for the future but WRC 15 is now !!! 
 

Is the test community interested to launch a working group on this topic? 
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    Q/A 

gilles.freaud@airbus.com 
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