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PROCESSING PLATFORM FEATURES

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 12C bus for slow control and housekeeping data
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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) ~
e QSPI and eMMC Flash memory
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High-speed application interface

* Two MGTs from PL and PS each up to 16 GBit/s (PCle, SATA, HDMI, ...)
* 10 DP signals / 20 GPIO signals for additional sensors or housekeeping
* UART, I2C, 1 GBIt Ethernet, 10GBIit SFP+ Modul
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* Mass storage card
Level O

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 [”‘i’iﬂ#ﬁf@ﬂﬁm
transformation of a software-based post-processing Level-0 algorithm into a real-time, online hardware I
implementation. : g } *
» Realtime processing of 128x48 independend interferograms (IFG) with 4 kHz sampling rate and total 50 ( o } o

Mbyte/s bandwidth !
« Paramter optimization for interferogram resampling, determine an optimal trade-off between spectral — 4}
accuracy and computational complexity

Interferogram B
resampling

 PL implementation of resampling interpolation and off-axis calibration ; .
 Parallelization to meet timing requirements on the existing platform iterforograms
 PS control and data-storage ) i

Comparison of RMSE Error (Lower is better) n

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

8- 1999526 1.563392 1408556 1.372633 1.354977 1352283 1354303 1.353450

Image-Data Laser-Data
Change pixel order |2 clocks Check distances |2 clocks
Check grid 2 clocks Interpolate 3 clocks £ |
LUT access 2 clocks Write ringbuffer |2 clocks
Interpolation 2 clocks
DDR WI’IIE 2 Cl Gcks %125 - 1977029 1510432 1325117 1286393 1275896 1272974 1270580 1.271641

9 clocks (90ns) 7 clocks (70ns) :

512 - ' 1637222 1.487009 1441157 1433658 1.431369 1427469 1429246

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

Grid Size (Amount of precomputed Kernels in between 2 Samples)
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