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The HighPMAAC Project 

 :  erformance 
odular rchitecture of cquisition and 
ontrol command systems  

 
Acquisition and control command system dedicated to 
test Electrical Systems for Aeronautics. 
Application to the ECO-Design ITD, the ETB platform. 
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To optimize the tests of future Aircraft Power network 
architecture and its associated components  

• by using decentralized and modular architecture 
• by using the same platform at subsystem and at 
system level 

HighPMAAC The objectives   
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HighPMAAC The objectives   

The concept :  
• to share the same platform and architecture for 
Local CC and Central CC 
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Advantages :  
• to share commonalities :  

•hardware interface definition 
•test scripts at low level, MMI's 

• to improve capabilities, and adapt them to the 
configuration 

• Number of acquired I/O, frequency sampling,  
• Number of front-ends (or LCC) 

 
Challenges :  

• distributed system able to perform tests independently  at 
Local Level or at System Level 
• data synchronization between each LCC 
• data sharing 
• signal monitoring 
• To obtain a system as easy to use in LCC or SCC mode 

HighPMAAC The objectives   
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HighPMAAC, the hardware platform 

•Mainly based on existing hardware cards, materials and systems 

•Hardware of each front-end can be easily upgraded  

•Open platform able to integrate new type of acquisition cards or interface 
cards so as to accommodate future interfaces 

•Distributed platform able to run from one to many front-end.  

•Real time front ends , basis working cycle rate : 1ms, adjustable. Cycle 
rate only limited by hardware and calculation capabilities 

•Fully synchronised between the different front-ends by using Master 
clock and IRIG signal broadcast through cables. 

•Implementation of hardware material for real-time data sharing between 
the front-ends, by using optical fiber links 
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Real time Controler  
NI 8354 Core i7 860, 

 2,8 GHz 

I/O Based on National Instruments material 
• PXIe platform each front-end  one PXIe chassis 
• Analog acquisition cards, HF and LF 
• Synchronization based on central clock and IRIG time 
distribution 
• Data sharing based on reflective memory system 
 

PXIe Chassis 

HF Acquisition  
PXIe 6358 

LF Acquisition  
PXI 6259 

HighPMAAC, the hardware platform 

AIT ARINC429 
PXI Card 

Time Sync. 
PXIe 6674T 
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HighPMAAC, Performances 

Data Acquisition 
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HighPMAAC, Performances 

•HF acquisition : 400 kHz up to 1MHz   
•At least 16 HF synchronized channels at 400 kHz per 
front end w/o limitations in terms of data flow storage.  
•HF Sampling rate up to 1 MHz (limitations per front end in  
terms of number of acquired channels at this rate) 
• LF acquisition : 1 kHz up to 10 kHz 
• Isolated Digital Input / Outputs 
•Numerical I/O : Use of Off-the-shelf cards : CAN, 
Ethernet, ARINC, …. 
  

Data Acquisition 
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Signal Monitoring:  
• LF signal monitoring 

•Done by the front end à the cycle rate (1 ms). 
•Available for all the acquired signals 
•Possibility of dynamic limits and calculations 
On detection, it can trigger  

• HF signal monitoring  
• Monitoring at 400 kHz sampling rate 
• Done by dedicated card into the front end (in // with the 
HF acquisition card) 
• Possibilities of dynamic limits and calculations, but with 
limited calculation capabilities 
 

On detection, security actions can be performed by each 
front-end (at 1ms basis cycle). 

HighPMAAC, Performances 
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Interfaces with other CC  
• Not real time exchanges between external supervisors and 
HighPMAAC  synchronization by digital signals 
• Time synchronization/stamping available by IRIG B signal 
broadcast 
•If required, possibility to access to the data sharing functions 
(access to the reflective memory) 
 

Simulation capabilities 
• Ability to execute models (Matlab Simulink) 
• Ability to share parameter between models running in 
different front-ends  
 

HighPMAAC, Performances 
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The platform includes :  
• More than100 analog inputs capable of 100 kHz, up to 400 kHz fully 
synchronised, without restrictions, and capable of 1 MHz with 
restrictions on the number of inputs per front-ends. 

• Signal conditioning and insulation for HF analog input (Min 300 kHz 
bandwidth or more TBC) 

• More than 200 analog inputs capable of 1 Hz to 10 kHz, with adapted 
signal conditioning 

• More than 200 isolated digital inputs / outputs 

• Open architecture for data acquisition through Numeric protocols 
(ARINC429, …) 

 
  

HighPMAAC, the COPPER Bird® platform 
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HighPMAAC, software aspect 

The software application covers the whole test 
cycle :  

•  Hardware platform declaration 
•  Interfaces definitions 
•  Tests preparations  scripts,  
 stimulis, … awaited results,… 
•  Test execution and monitoring 
•  Test exploitation platform  
 (based on DIADEM software) 
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HighPMAAC, some pictures 

Application on the Copper Bird ®Electrical Test 
bench  
  LCC's and SCC cablings & factory integration 
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HighPMAAC, some pictures 

Application on the Copper Bird ®Electrical Test 
bench  
  LCC's and SCC cablings & factory integration 
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HighPMAAC, some pictures 

Application on the Copper Bird ®Electrical Test 
bench  
  Installation of simulated Aircraft Electrical network on the bench 
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HighPMAAC, some pictures 

Application on the Copper Bird ®Electrical Test 
bench  
  Application screenshots 
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HighPMAAC, some pictures 

Application on the Copper Bird ®Electrical Test 
bench  
  Application screenshots 
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