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● Input
○ ER and He from 1 to 60 keV;

● Noise simulation using ecdf 
algorithm for run 2054;

● Filters used:
○ U-Net 
○ Mean using window from 3 

to 23;
○ Median using window from 

3 to 23;
○ Gaussian using window 

from 3 to 23;
○ Cygno (n*sigma threshold 

using std map);

U-Net training 
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Evaluating 
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Simulation results



Evaluation of energy reconstruction

Ideal filter 
output

bias slope

reco 
output

Apply normality test to check if 
error distribution is Gaussian

It will be analyzed only if pass 
to test (p-value > 0.5) 

Linearity



Evaluation of energy reconstruction
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Qualitative analysis using real data
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Algorithm Total time (869)(1 core)

cygno 55h 30m

median 12h 04m

U-Net (1x GPU P4 16 Gb) 5h 32m

~ 4.5x faster
             using median

~ 10.0x faster
using U-Net(gpu)

Compare algorithms



Conclusions and next steps



● For the simulation, the filters are able to reduce 
the number of points sent to the clustering 
algorithm.

● Filters can improve the processing time of the 
reconstruction algorithm maintaining the energy 
distribution similar to the output of the 
algorithm used by the collaboration in Fe55 
region;

● Clustering parameters have been dimensioned 
for the cygno algorithm

○ optimizing them for the filters might improve 
their performances.
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