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Triggering over a correlated signal
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https://docs.google.com/file/d/1IT9aRIPle6h_m9NJqp-6P37Eh6cbCggH/preview


Possible applications in this context

• Quality index factor for each detected pulse in DPP
• Increased SNR

• However waveform is distorted
• Latency is expected, but it's constant and measurable
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Correlating against a known pattern



• PCC -> Original Pearson correlation
• SPCC -> Simplified Pearson-like correlation
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Simplified Pearson-like correlation



PCC vs SPCC correlations comparison
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Simplified Pearson-like simulations
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Quality index from single sample after "k" samples from arrival time
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Quality index from single sample after "k" samples from arrival time
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Quality index from single sample after "k" samples from arrival time
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IP core (HLS) implementation test with ILA
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Resource and performance comparison between both IP Cores
• Results for HLS implementation

• Area -> Default settings
• Performance -> Pipeline and unrolling

• Further version with VHDL
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Backup slides
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IP core (HLS) implementation outputs. Comparison with simulations

Results:

• Quantization: 14 bits 
(fixed-point)

• Throughput > 100 MHz
• Latency or Area 

optimizations tested

Normalized mean average 
error (IPs vs simulation):

Pearson: 1.07%

Optimized: 1.98%
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Similarity between original and simplified algorithm (simulations)
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Conclusions:

• Simulations demonstrated the improved pattern recognition 
capabilities when pre-processing a raw stream (either PCC or SPCC)

• Simplified correlation (SPCC) performs very similarly to Pearson 
Correlation (PCC) in terms of recognition performance

• SPCC reduces dramatically DSP usage in both optimization FPGA 
implementations (area vs latency)

Further work:

• Develop and test a VHDL core (instead of HLS) optimized for both: 
latency and area, simultaneously

• Test a classification system based on the HDL core, capable to 
distinguish multiple pulse types 


