
MFT-MCH ML Track Matching



Model Input params

Input params:
'X_MCH', 'Y_MCH', 'phi_MCH', 'tanL_MCH', 'invqpt_MCH',
'X_MFT', 'Y_MFT', 'phi_MFT', 'tanL_MFT', 'invqpt_MFT',
'chi2'

Model

Output:
For each MCH Track, we have 5 choices for a MFT track to match with. Model 
outputs a classification choice for the MFT track. (Before this, model would have 
simply said yes or no to each MFT-MCH pair, where the pair was based on the 
highest chi2 MFT track)



Combined (Stacked) Model

We get a new learned representation
from combining predictions of all models 
and putting these predictions through a 
Logistic regression



Model Results

• The Stacked model seems to be outperforming all the other 
models (as expected)



Only match MFT candidate with lowest χ2 
value and comparing with stacked model:

MFT Track Candidates MCH Track

Low to high χ2 
value 

• χ2 model only uses the lowest MFT track. Yes or no if we have a 
correct match.

• ML model uses (here at least) 5 candidates and chooses 
between the 5 candidates which is a match. Choose tracks 
based on many track parameters fed into ML (including χ2)



Only match MFT candidate with lowest χ2 
value and comparing with stacked model:

• The ML classifier boosts F1 by roughly 0.165, which is over a 20% relative 
improvement

• The lowest-χ2 rule yields a lot of false positives (only about 66% of its 
“match” predictions are correct), whereas the stacked model pushes SBR 
above 95%.

• χ2: FPR ≈ 0.078 (i.e. about 7.8% of non-matches are mislabeled).            
Stacked Model: FPR ≈ 0.007 (fewer than 1% of non-matches slip through).   
ML reduces the false-positive rate by more than an order of magnitude.

(Precision/Purity or Signal to 
background ratio)





https://its.cern.ch/jira/browse/O2-5641

Data Used



Data Description





Performance Metrics

(Precision or Signal to background ratio)
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