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From Laura’s DRA 

meeting talk

https://indico.fnal.gov/event/71528/contributions/325680/attachments/192373/266583/pdvd_1st_look_performance_081025.pdf
https://indico.fnal.gov/event/71528/contributions/325680/attachments/192373/266583/pdvd_1st_look_performance_081025.pdf
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LARDON’s Shield 

Coupling removal

Plan to add it into our 

noise filter.

https://github.com/dune-lardon/lardon/blob/main/noise_filter.py#L181
https://github.com/dune-lardon/lardon/blob/main/noise_filter.py#L181


Add shield coupling removal
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• Idea same as Lardon but I add Signal 

protection and use median waveform 

instead of mean waveform.

• This correction will apply to all TDE u plane, 
we don’t have a selection to find if noise is 

happened.

• Group TDE u planes in one CRP

• 4 groups in total

• Apply strip-length weighting to ADC waveforms

• Files provided by Laura

• Signal tagging and protection

• For each channel:

• If weighted ADC value > 4 × RMS, Flag a 

window of 70 ticks before and 70 ticks after as 
signal.

• Only use positive part

• Calculate median:

• For each time tick across channels:
• Exclude all channels currently flagged as signal. 

Calculate median waveform.

• Remove signal mask, subtract median waveform

• Remove strip-length weighting for all channels



Add shield coupling removal
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channel numbers arrange:

https://github.com/DUNE/dunere

co/blob/develop/dunereco/DUNE

WireCell/protodunevd/funcs.json

net#L24

• Group TDE u planes in one CRP

• 4 groups in total

• Apply strip-length weighting to ADC waveforms

• Files provided by Laura

• Signal tagging and protection

• For each channel:

• If weighted ADC value > 4 × RMS, Flag a 

window of 70 ticks before and 70 ticks after as 
signal.

• Only use positive part

• Calculate median:

• For each time tick across channels:
• Exclude all channels currently flagged as signal. 

Calculate median waveform.

• Remove signal mask, subtract median waveform

• Remove strip-length weighting for all channels

https://github.com/DUNE/dunereco/blob/develop/dunereco/DUNEWireCell/protodunevd/funcs.jsonnet#L24
https://github.com/DUNE/dunereco/blob/develop/dunereco/DUNEWireCell/protodunevd/funcs.jsonnet#L24
https://github.com/DUNE/dunereco/blob/develop/dunereco/DUNEWireCell/protodunevd/funcs.jsonnet#L24
https://github.com/DUNE/dunereco/blob/develop/dunereco/DUNEWireCell/protodunevd/funcs.jsonnet#L24


Add shield coupling removal
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• Group TDE u planes in one CRP

• 4 groups in total

• Apply strip-length weighting to ADC waveforms

• Files provided by Laura

• Signal tagging and protection

• For each channel:

• If weighted ADC value > 4 × RMS, Flag a 

window of 70 ticks before and 70 ticks after as 
signal.

• Only use positive part

• Calculate median:

• For each time tick across channels:
• Exclude all channels currently flagged as signal. 

Calculate median waveform.

• Remove signal mask, subtract median waveform

• Remove strip-length weighting for all channels

A strip-length weighted waveform

noise is almost same negative peak 

across the whole channels,

usually induced by a large signal.

use the region with no signal to 
calculate median.



If no signal protection:
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median

raw weighted 

waveforms

• Median waveform will be 

affected by the large 

positive signal.

• Still residual noise



Add signal tagging
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• Signal tagging and protection

• For each channel:

• If weighted ADC value > 4 × RMS, Flag a 

window of 70 ticks before and 70 ticks after as 
signal.

• Only use positive part

• Add a value of 200000 for protection.

• Calculate median:

• For each time tick across channels:

• Exclude all channels currently flagged as signal. 

Calculate median waveform.

median

raw weighted 

waveforms



Final performance
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Final performance
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Some code details:
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wire-cell-cfg/pgrapher/experiment/protodunevd/chndb-base.jsonnet

wire-cell-cfg/pgrapher/experiment/protodunevd/ params.jsonnet

wire-cell-cfg/pgrapher/experiment/protodunevd/nf.jsonnet

• Also add a ProtoduneVD.cxx and 

ProtoduneVD.h specific for PDVD noise filter. 

• Remove the Is_partial noise.

• Add ShieldCouplingSub.



CNR signal protection
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• A total field response should 

be provided here to enable 

decon and detailed ROI 

finding for induction plane.

• Currently it is not available 

for PDVD.

• I didn’t notice it from the NF 

performance, but from 
reviewing the code.

• How important it is? 



backup
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Backup: Field response
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pdhd; u;v

pdvd; u;v



Backup: Is_partial
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32923.1 6659.11 13648.3 13321.3 14808.6 
[PDVD] is_partical channel: 5232
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