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Introduction

Lorimer Burst (Lorimer et al. 2007)

The Parkes 64m Radio Telescope

Bright ~ 50 mJy to ~100 Jy

Short duration ~ 1 us to ~ 100 ms

Extragalactic origin

Fast Radio Burst



  

Real-time pipeline

trigger



  

HLS4ML https://github.com/fastmachinelearning/hls4ml



  

Workflows

myproject.cpp (hls4ml)

host.cpp

mm2s.cpp (HLS)

s2mm.cpp (HLS)

Vivado IP

krnl_s2mm.xo

krnl_mm2s.xo

krnl_ai.xo

vitis_hls

vivado_hls vivado

copy from host to HBM

run krnl_mm2s

run krnl_ai

run krnl_mm2s

copy from HBM to host

verification

xclbin file

binary file

gcc

synthesis

place & route

bitstream generation

vivado



  

Xilinx Alveo Card



  

Pre-Implementation metrics
tensorflow model



  

Hardware emulation

● Tensorflow output: (3.3878484e-06, 9.6108353e-01, 6.5116578e-01, 5.2037290e-08)
● Emulation output: (0, 9.609375e-01, 6.50390625e-01, 0)

Host HBM
AI kernel

Host HBM

mm2s

s2mm



  

Post-Inplementation Metrics



  

Hardware test

● Tensorflow output: (3.3878484e-06, 9.6108353e-01, 6.5116578e-01, 5.2037290e-08)
● Emulation output: (0, 9.60938e-01, 6.50391e-01, 0)

The results are consistent!
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