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Performance analysis

IntrOd uction These simulation truth objects of simulated signal
The Patatrack pixel tracking algorithm [1], which is usedin In this work [2], we explore an extended approach by particles can be used to analyze the various
the CMS experiment, is an example of a tracking algorithm developing simulation truth objects that correspond to the reconstruction steps individually.

with many parameters (0O(100)). Relying purely on various intermediate objects built in the Patatrack
automated parameter tuning with only the final pixel reconstruction:
tracks as an objective can have several drawbacks:
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Patatrack pixel tracking [1] based on cellular automata To monitor and evaluate performance, Patatrack’s 20; S S
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Algorithm builds tracks by connecting pixel hits in multi- Truth objects = true connections between reconstructed :m O . g
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= true trace of all its hits

Compatibility checks

Set cuts for doublet/triplet building according to true
Sl m D ou b letS distributions of SimDoublets/SimTriplets [2]
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following the chains of of reconstructed pixel hits
connected triplets of a simulated particle

Where do we lose particles or hits?

Find reason for lost efficiency or low track quality:

Sca na nd See you rself check at which reconstruction step the longest

SimNtuplet per simulated signal particle is lost [2]
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Results and conclusions

Work presented was successfully used to analyze and
optimize Patatrack pixel tracking for Phase-2 of the CMS
High-Level Trigger [3].
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not all triplets pass

less than 4 hits compatibility checks

Bl misses a layer pair first doublet is
not all doublets pass B ot a valid start
compatibility checks  — gimNtuplet is built

Identified and addressed items:

v' missing layer pairs for doublets

v' misconfigured compatibility checks

Fractions of simulated particles
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v' development of useful new compatibility checks
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