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Tokenization Schemes

Investigate per-object type and combined schemes for event-level tokenization

Per-object

* Each type of object (jets, electrons, etc) gets its own tokenizer

* Pros—handles heterogenous object features, allows for specialization

Combined

* Single tokenizer used for all objects in the event

 Pros—simpler training procedure, more data in training set, no duplicated
effort

Include only (p;, n, ®) features consider electrons and jets for initial tests

Compare reconstruction accuracy using residual VQ-VAE for both schemes
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Combined Codebook Scan

Tested same tokenization hyperparameters as Nazlim for combined tokenizer, found that
cb16384_g4_dim16 also performed optimally, used for following studies
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e+j tokenizer
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e-only tokenizer

p; Residual

160000
140000 4
120000 4
100000 4
Electrons
60000

40000

20000

0-
-1.5 -1.0 —-05 0.0

Argonne &

T
0.5

T
10

T
15

60000
50000 -

Mean: -0.00691 40000 1

30000 -

StDev: 1.644

20000 4

10000 +

n Residual

04
—-0.20 -0.15 -0.10 -0.05 0.00 005 010 015 0.20

Nicholas Luongo

SATLAS

Mean: 0.00323

StDev: 0.284



e Tokenizer Comparison
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Shared Tokenization Scheme

Electrons
o n [0) LHLoose LHMedium LHTight
., J /
Shi;i(:rﬁ;@r/(p + e-specific tokenizer
N-dim token N-dim token
Jets
o n [0) DL1d _pb n_tracks

v

Shared p;/n/¢ N jet-specific
tokenizer tokenizer

N-dim token N-dim token
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Summary

* Presented comparison of combined and individual electron + jet tokenization on
common features

« Combined tokenization provides better reconstruction metrics for electrons
with jets to be added shortly

* Presented shared tokenization scheme for accommodating both common and
unique features per object
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e-only Codebook Scan

0.5

0.25

0.2

0.15

0.1

0.05

val/total_loss
dim16 electrons_cb16384_q4_dim16 = electrons_cb16384_q3_dim16
= electrons_ch8142_g3_dim16

poch
2 4 6 8 10 12 14 16 18
val/feature_rmse/phi
_q3_dim16 electrons_cb16384_q4_dim16 = electrons_cb16384_q3_dim16
= electrons_ch8142_g3_dim16
epoch
2 4 6 8 10 12 14 16 18

Argonne &

NATIONAL LABORATORY

val/recon_loss
dimi6 electrons_cb16384_qg4_dim16 = electrons_cb16384_q3_dim16
= electrons_ch8142_g3_dim16

1
0.75
0.5
0.25

epach

2 4 6 8 10 12 14 16 18

val/feature_rmse/eta
q3_dimi6 electrons_cb16384_qg4_dim16 = electrons_cb16384_q3_dim16
= electrons_ch8142_g3_dim16

0.15
0.125
0.1
0.075
0.05

epoch

2 4 6 8 10 12 14 16 18

Nicholas Luongo

val/feature_rmse/pt
electrons_cb16384_q4_dim16 = electrons_cb16384_g3_dim16
= electrons_ch8142_q3_dim16

12.5
10
7.5
5
25
epoch
2 4 3] 8 10 12 14 18 18
val/feature_mae/pt
electrons_cb16384_q4_dim16 = electrons_cb16384_g3_dim16
= electrons_ch8142_q3_dim16
3
2
1
epoch
2 4 6 8 10 12 14 186 18

ATLAS 10

EXPERIMENT



	Slide 1: Combined Tokenization Schemes
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

