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NIro
Why ML

- We have lots of data at our disposal (unlabelled

- Goal: Capturing (and later discriminating) different
kinds of events

ity to fine
ons of the detector

- Advantages: fast inference time, possib
tune on different configurati

. Possibility to add montecarlo events to the
dataset to increase performance

EXPERIMENT




Encoder Decoder

T'nhe ldea

. Train an autoencoder on pedestal
images (at the moment: 1 pedestal run)

Information
Bottleneck

. |In test mode: send tracks with pictures

—> higher reconstruction error

— anomaly
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Encoder Decoder

ne Idea
- Train an autoencoder on pedestal %%

images (at the moment: 1 pedestal run)

Information
. |n test mode: send tracks with pictures MM/M/“'/ Bottleneck

— higher reconstruction error

— anomaly
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Redpix Comparison

Total Cluster Intensity vs Percentage Intensity Captured (Colored by Density)
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Redpix Comparison

Cluster Percentage Intensity Captured

Total Cluster Intensity vs Pe
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Cal run 96601-96606, total data= 19009
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Redpix Comparison

Total Cluster Intensity vs Percentage Intensity Captured (Colored by Density)

|
el IR RS S AR G 2 Aoo i LA Ll L
. . L . . ¥ . o:.‘ . .‘o'o‘ .....‘. CLIN .
. o 4',"." S
B ® o" .\.. ..."" .o g ®
* . - ove | -
° Py .. :o. . |¢: -
g o0 . Prte ke
3 ° ° .‘ e "o .} . .
Q ., R
(O S ¢ o |
O . % .: .
b . . . . :. : .
.a 60 m - . * ‘0 |
c 3 :
8 ) B ®e :
E . @ e |
) . e ot
(@) I
(4] e .o |
0 ° e
Q * |
Q. . . :
T . |
@ y
- - . [
N 20 — i
- I
A lot of fake : . ;
: ’ « !Intensity after which
redpix clusters\ : v > 60%:
~ et e V3T B0%
|
10° 102

Total Cluster Intensity (KeV)

- 0.016

0.014

0.012

0.010

O
o
-
0

0.006

0.004

0.002

Point Density



Original: run 96369 event 154
- = > Overlay (Match 58)

Redpix inside: 0.0% | Intensity inside: 0.0%
Area outside polygon: 99.0%
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Original: run_96369 event 120 Overlay (Match 57)

Redpix inside: 0.0% | Intensity inside: 0.0%
Area outside polygon: 68.2%
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Original: run 96369 event 219
= = - Overlay (Match 60)

Redpix inside: 0.0% | Intensity inside: 0.0%
Area outside polygon: 99.6%
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Original: run 96367 event 81
J - - - Overlay (Match 11)

Redpix inside: 0.0% | Intensity inside: 0.0%
Area outside polygon: 99.5%
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Input dataset Autoencoder initialisation  K-means clustering

Unsupervised Classification 5
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Original Image with Cluster Labels Overlaid

Results

In development

« At the moment the model
was trained with a small
subset of images

. |n order to achieve
reasonable results:

- Bigger and more balanced
dataset




What's next

- The model is able to identify relevant portions of the images, but
redpixes are not a good benchmark

- Defining a benchmark — montecarlo?

- Develop the dataset for the DEC



T'hank you for your attention



