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ML reco workflow
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Larndsim 
Reformatter(python notebook)

Current – temporary solution Future – permanent solution    this close to being ready
Translation module (interface with Supera)

Full chain inference without truth backtracking Full chain inference with truth backtracking
(Larcv output  format) 
(Event displays with ML reco)Note: ML reco still trained on edep-sim



  

Event division in the reformatter/ translation module
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Trigger packet (7)Data packets (0)

Typically ● Typically events are divided at the reco level based on trigger packets (left-most).
● Previous version of the file had a similar structure but double the amount of triggers due to io_groups separation (middle) → events divided based on trigger packets + io_group
● The latest version has a pattern of trigger + data packets that I don’t understand (right-most). For now, events divided based on timestamps, data packets from a single spill are closer in time. 
● Event division at reco level not needed anymore with the newly calibrated file since the events are already divided at the 

larndsim stage. To-do: modify reformatter/ translation module to accommodate this change.
● Event displays in the following slides are from the latest version (calibrated with truth info)

io_group  1-4
io_group  5-8
io_group  1-4
io_group  5-8

v2 w/o calib v2 with calib??



  

Event display – event 0

4

Energy deposits        Regrouped tracks    Regrouped showers

https://drive.google.com/file/d/1lvo9YiNWhgpi_iY7EXy1YK8VQikP5iVN/view?usp=sharing


  

Event display – event 1
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Energy deposits        Regrouped tracks    Regrouped showers

https://drive.google.com/file/d/1R3UItlxThf4WbDnl04fTP61Aeer70KJH/view?usp=sharing


  

Event display – event 2
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Energy deposits        Regrouped tracks    Regrouped showers

https://drive.google.com/file/d/1O4yh7Ud6iDoNxNF9rQRK8NVN3sqi1651/view?usp=sharing


  

Event display – event 3
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Energy deposits        Regrouped tracks    Regrouped showers

https://drive.google.com/file/d/1WG_hc_yZEplcjquefF02GCBphJ81_GfM/view?usp=sharing


  

Event display – event 4
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Energy deposits        Regrouped tracks    Regrouped showers

https://drive.google.com/file/d/1YRv-YopDCnxi0ZkaZTk05w1isYY7HhHT/view?usp=sharing


  

Progress with issues
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1) Timestamp issue in older versions → fixed now!time < event trigger time → weird x values (around 5-20% of packets)2) Event division:The issue is that the trigger packet structure is different in different versions. Not needed anymore at reco level due to the new calibrated version. 3) Fuzzy lines: feature not a bug?rerun the simulation with a higher larpix threshold?4) Event display of last event: (ML reco related)couldn’t produce  display of last event due to a bug in sequential sampling in lartpc_mlreco3d. Bug will be fixed in the next release, temporary solution adopted for now.



  

Translation module status
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● Updated translation module in-progress
● Shiny new features:

● Truth backtracking
● Importable python module
● Interface with edep2supera for maintainability
● Using new LarpixParser for charge packet position and energy 

● Status:
● Module now runs to completion and produces an output file (which is a first!)
● Bug in truth backtracking: a particle-level truth parameter is not saving correctly and causing bugs when trying to plot event displays with truth information

https://github.com/DeepLearnPhysics/edep2supera
https://github.com/YifanC/larpix_readout_parser


  

Translation module status
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● For now, we can treat the output of the translation module as data (no truth backtracking) to get event displays (also a first!)
● Testing on 1mu1p “particle bomb” events (not neutrino simulation)
● Using an old training model trained on edep-sim output
● Charge scale is not calibrated here, hence too many groups
● Next step is to fix the truth-backtracking bug



  

Summary and to-do
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● ML reco event displays obtained from the temporary reformatter
● Some issues that we ran into in the earlier versions of the simulation are fixed now
● Lot of progress with the new translation module (thanks Andrew!)
● To-do: 

• Fix truth backtracking bug in the new translation module.
• Modify the reformatter/ translation module slightly to use the already divided events instead of performing event division.
• Check regrouping of tracks and showers as they are not correctly regrouped
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