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Overview

● LCFIPlus has been a standard tool for flavour tagging for 10+ years

● Possible architecture and inputs have improved, various studies with ML/NN 
approaches, several in the ECFA context

● Mareike Meyer used ParticleNet applied to ILD simulation data with inputs and
tags (b/c/light) like LCFIPlus for a direct comparison → great improvement

● Also: great interest in strange tagging via kaonID

● New: added CPID to (ILD) ParticleNet, trained with s-tag output, implementation in 
ILD reconstruction chain ongoing
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Data sample

● Using dedicated 4-quark samples for flavour tagging in ILD 250 GeV production

● 1 M jets per flavour, but due to data size use 1/4 of total

● 75% for training, 12.5% for testing and validation each

● Have output classes b, c, s and u/d;  combine u and d into one sample class
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Results: Loss and ROC AUC

s vs. ud

b vs. s/ud

c vs. any

larger batch size,
mostly more overtraining

smallest validation
loss at epoch 154

largest average
AUC at epoch 42
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ROC Curves

max AUCmin valid loss
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ROC Curves

max AUCmin valid loss
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ROC Curves

both max AUC
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ROC Curves

both max AUC

ud bkg. @ 80% s eff.: ~ 0.47
comparison with Taikan’s talk: 0.43
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Comparison to LCFIPlus and Mareike’s ParticleNet
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both have similar improvement wrt. LCFIPlus
new training seems to be at a different working point than Mareike’s

https://agenda.infn.it/event/34841/contributions/207748/
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Comparison with ‘best of’ training by Mareike

very similar performance, overall slightly worse → space for CNN parameter improvements
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Outlook & Conclusion

● CPID and strange tag implemented in ParticleNet @ILD flavour tagger

● Training successful, result similar for b/c tagging, established s vs. d/u tagging

● Inference included in ILD reconstruction chain in MiniDST steering file, 
so far only for existing weight file, conversion of new result to weight file ongoing

● Can still optimise model parameters for training, may slightly improve result

● May look into additional features (V0s for s, FSR gammas for u vs. d)

● Target: finish MiniDST steering file to run MiniDST production for analyses

● Intended application: CKM matrix element determination via hadronic W decays
→ use 250 GeV production 108 Ws, tag & count decays, Vcb, Vub and Vsc of particular interest
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