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News
• found bug in forward pass of NN 

• data : (batch size, length of sequence, number of features) 
• batch norm and CNN layers: (batch size, length of sequence, number of features) 
• LSTM: (batch size, number of features, length of sequence) 

• started to study influence of composition of training and validation sample on results (my results so 
far: 1:1:1 for b:c:light, LCFIPlus: 1:1:3) 

• many new plots: 
• ROC curves with stat. uncertainties 
• AUC for each epoch 
• ROC curves for different epochs 
• NN output for different epochs 
• validation sample split in two samples 
• LCFIPlus: studied different binnings, ROC curves with uncertainties, ROC determined with 

efficiencies not by BDT output
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Loss and accuracy

• down-sampling of light and c jets to get same number of b jets in training and validation data 
• over-training

lo
ss
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ROC curves
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ROC curves
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Comparison to results with bug
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Comparison to results with bug
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AUC for each epoch

• max. AUC b vs. c at epoch: 73  
• max. AUC b vs. light at epoch: 6  
• max. AUC c vs. b at epoch: 14 
• max. AUC c vs. light at epoch: 18
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Shuffle training data before each epoch
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Shuffle training data before each epoch
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Loss and accuracy
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Accuracies
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ROC
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ROC



Backup
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Accuracies in the different categories
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NN output
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Comparison to results with bug: NN output

b jets c jets Light jets
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Comparison NN output for different epochs

B jets C jets
Light jets
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ROC comparison
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Comparison ROCs different epochs
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Min train loss vs. max accuracy
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ROCs
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Split validation sample in two
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ROC with errors validation set 1
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ROC with errors validation set 2
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Min. training loss vs. max validation loss 
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LCFIPlus - ROC from BDT output (100 bins)
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LCFIPlus - ROC from BDT output (100 bins)
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LCFIPlus - ROC from BDT output (1000 bins)
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LCFIPlus - ROC from BDT output (1000 bins)
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LCFIPlus - ROC 100 bins vs. 1000 bins
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LCFIPlus - ROC 100 bins vs. 1000 bins
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LCFIPlus - BDT output  100 bins
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LCFIPlus - BDT output  1000 bins
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LCFIPlus - ROC from eff, with error bars 
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LCFIPlus - ROC from eff, with error bars 
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LCFIPlus - ROC from eff, with error bars 
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LCFIPlus - ROC from eff, with error bars 
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LCFIPlus variables

used as global 
variables
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LCFIPlus variables

used as global 
variables
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Architecture & data pre-processing

| Application of CMS DeepJet to ILD | Mareike Meyer, 15/03/2023

Charged (19 features) x 10

Neutral (5 features) x 10

SVs (10 features) x 2

Global variables (5 features)

1x1 conv. 64/32/32/8

1x1 conv. 32/16/4

1x1 conv. 64/32/32/8

RNN (LSTM) 150
Fully 

connected 
200 nodes x1, 
100 nodes x7 

b 
c 

light 
RNN (LSTM)  50

RNN (LSTM)  50

• classify jets into three classes: b jets, c jets & light jets 
• ordering of input particles by (as applied in CMS)  

- impact parameter significance for charged jet constituents 
- shortest angular distance to a secondary vertex (by momentum if there is no 

secondary vertex) for neutral jet constituents 
- flight distance significance for secondary vertices 

• if a value of a features is not available, the value is set to -10 
• normalize input features to mean 0, std 1


