ML for tracking
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Reducing Data

* |dentifying events where there are no tracks, can reduce data size by 30%.

Type of Events Percent
Events in the File 144076 100%
Events with Hit Based Tracks 119867 83%

Events with Time Based Tracks 103929 72%



High Luminosity

Combinatorics forces tracking code to run through
many tracks to find real ones




High Luminosity

Four track combinations were considered

Four track combinations were considered
where there are none.

id VixO x | VixOy | VixO z | pOx | pOy | p0z | g pathlength chi2 ndf

1 1 2 ~39.64623/22.89154 5126305 0.45024 0.82259 1.2913% -1 S48.87518 1943 83350 29

2 2 2 135675 |-0.78261 39.78731 0.00122 |0.69913 127076 -1 S64.42346 288667554 30

3 3 2 | -35.19000|79.29518 -374.9250 0.14400 |0.19364 1.79257 1 044.82373 239584448 33
e o RUN::config

run event unixtime trigger timestamp type

1 4150 1169341 1524670779 | m 1004850535769 0

where there is one.
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Benefits of ML

e Data Reduction:

e If the events with no tracks are identified during writing of the data, the data volume will be reduced
significantly.

 Tracking Speed:
* If we can match crosses to the right tracks, it will eliminate need for combinatorics.
* Especially for high luminosity runs this will reduce tracking time for up to 40%.
 Tracking Speed (more):

e |f we can calculate state vectors from the pattern in the drift chamber, this will reduce number of iterations
needed for Kalman-Filter.

* Potentially very big gain in speed (don’t have estimates yet)



VGG16

* Pilot project
* We can start with pre-trained VGG16 architecture to identify tracks in our drift chambers.
* reduce the data sample that tracking has to work with.
* Using Adversarial Neural Network we can clean up the hits that belong to the tracks:
* reducing number of combinatorics.

e Extension:

* Use regression network on the top to calculate track parameters and pass it to tracking code to minimize Kalman-Filter iterations.
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BACKUP SLIDES
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