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* Field response (FR) was recalculated for APA1 (see Wenqiang's talk)
« Signal processing in APA1 improved with a lower ROI thres. (2.5 r.m.s)
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https://indico.fnal.gov/event/65632/contributions/296830/attachments/180137/246516/protodune_sigproc_APA1.pdf

Plans for improving SigProc in APA 1

» Recalculate Wiener filter for ROI
determination (This work)
»Need a data-driven noise model

» Correct workflow of induction and
collection for APA 1
> W: induction needs LF-cut filter

 Adjust thresholds for tight/loose ROI
and ROI refinement
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https://arxiv.org/abs/1802.08709

Noise model & Wiener filters




PDHD noise spectra

Noise spectra averaged from PDHD data
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Wiener filter construction example

(Slmulatlon) APA 2-W plane
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A wiener filter minimizes MSE,
i.e., maximize S/N.

« Wiener filter: determining
ROls,

» Gauss filter: presenting
deconvolution charge.
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Wiener Filter for APA1; w

Induced current (e/ns)
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S/N is low in APA1 W plane
Also, the induction feature introduces a different shape for power
spectral density

» Need more calibration studies
A reasonable choice of Wiener filter would be edging at 0.125
MHz, however, it may not provide best result for ROI finding (will
discuss later)



Wiener Filter for all planes
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Application of updated Wiener filters

Run 27380 Event 2019
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* A proper treatment of induction (LF-cut filter, loose/tight ROI etc.) helps
* Would a more stringent Wiener filter further improve the result?




Update Wiener filter for APA1;w
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Update Wiener filter for APA1;w
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Application of Wiener filters (cont’)

Run 27380 Event 2019
APA 1 - W plane
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* A stringent Wiener filter helps the ROl determination, while more ROI
protection needed. May reduce threshold or more advanced tools




Summary and plan

* We revisited the signal processing chain in Wire-Cell and aim to improve
the result, in particular, for APA1 W plane through:

» Optimize Wiener filters with a data-driven noise model

» Slightly reduce various thresholds for protecting ROls given the stringent Wiener filter
above

»May consider more advanced tools such as multi-plane protection and DNN ROI
identification (see Sergey’s talk at the May colla. mtg.)

* Need more detailed calibration studies to validate the APA1 field response
calculation

* Need to understand the SigProc efficiency/bias with simulation


https://indico.fnal.gov/event/60082/contributions/291945/attachments/178303/243023/DNN_ROI_PDHD_DUNEcloabmeting_May23_martynenko.pdf
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DNN ROl with 3-plane Information -
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