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PROCESSING PLATFORM FEATURES

REALTIME LEVEL-0 RESAMPLING

Member of the Helmholtz Association

Level-0 processing describes the resampling of time-equidistant interferograms onto a defined spatial grid and 
compensating moving-mirror velocity variations. The first application of the modular MPSoC platform is the 
transformation of a software-based post-processing Level-0 algorithm into a real-time, online hardware 
implementation.

CHALLENGES
● Realtime processing of 128x48  independend interferograms (IFG) with 4 kHz sampling rate and total 50 

Mbyte/s bandwidth
● Paramter optimization for interferogram resampling, determine an optimal trade-off between spectral 

accuracy and computational complexity

SOLUTION
● PL implementation of resampling interpolation and off-axis calibration
● Parallelization to meet timing requirements on the existing platform
● PS control and data-storage

RESAMPLING TIMING ESTIMATION 

Processing Time with Pixelclock 50MHz, FPGA Clock 100 MHz, samplerate 4kHz

90ns * 6441 IFGs  = ~580us per frame, frame time = 250us  => 4 parallel processes needed !

System-on-Module (SoM AM0010) with AMD Zynq Ultrascale+
• Processing System (PS) with Quad-Core  ARM Cortex A53 (1.5 GHz)  and RT Dual-Core  ARM 

Cortex R5F (600 MHz),  Mali500 based GPU, 4 GB DDR4 RAM, 
• Reprogrammable Logic (PL)  with over 200 GPIO, 16 high speed  transceivers, DSP slices 
• M2 interfaces for storage and  Wifi / BLE (16 GB M2 SSD available)
• QSPI and eMMC Flash memory

High-speed application interface
• Two MGTs from PL and PS each up to 16 GBit/s (PCIe, SATA, HDMI, ...)
• 10 DP signals / 20 GPIO signals for additional sensors or housekeeping
• UART, I2C, 1 GBit Ethernet, 10GBit SFP+ Modul
• System-Connector to application electronics
• Mass storage card 

Two sensor interfaces
● Connect two individual sensors to the FPGA part of the MPSoc module, independent  of the interface
● Cameras, infrared detectors , particle scanners 
● UART, I2C, SPI, CameraLink, CAN, SpaceWire and more...
● 10 differential pairs, 20 single ended GPIOs, up to 1.26 GBit/s per pin
● Dedicated I2C bus for slow control and housekeeping data
● Rugged connector with flexible high speed cable

RESAMPLING PARAMTER OPTIMIZATION
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