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Understanding Machine 
Learning models
Simulation & Analysis



inspiration & motivation

Epilepsy: find this  seizure focus,  recording electrodes are inserted into the 
patients brain with which the neural activity can be monitored in real time

raw date features analysis

https://towardsdatascience.com/whos-talking-using-k-means-clustering-to-sort-neural-events-in-python-e7a8a76f316



Waveform & Clustering
features approach: charge, DT, Peak, Peak_position (RUN2098-AmBe)



Waveform & Clustering
features approach: charge, DT, Peak, Peak_position (RUN2098-AmBe)
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Silhouette: mean intra-
cluster distance (a) and 
the mean nearest-
cluster distance (b) for 
each sample

the  elbow method  is 
a  heuristic  approach  
in  determin ing the 
number of clusters in a 
data set



Waveform & Clustering
features approach: charge, DT, Peak, Peak_position (RUN2098-AmBe)



Waveform
(RUN2098-AmBe) raw data example - 10 waveform

FFT FFT zoomraw data



Waveform
(RUN2098-AmBe) Kmeans clustering in 3 families

sample of 

50 waveform

all sample!



Waveform
(RUN2098-AmBe) Kmeans clustering in 5 families



DBSCAN futures



Conclusion 1/2

• looks that a clustering algorithms 
work fine on PMT waveform


• the FFT could also be use to improve 
features 


• what and how to correlate DBSCAN 
clusters data with PMT sum of many 
different contribution?



Simulation



Fe work around
sklearn

XY - norm dist. (Px=Py) XY - tilt ph norm dist.

XY - fiducial

uniform dist. back

m_image       = 99.5

s_imege       = 3.8

xy_sigma      = 4.0



imaging
5 spot * 100 image ~ 17 s on colab

noise-m_image > 3.5 vmin=98,vmax=110

! all float



DBSCAN

SIM(OUT)

DBSCAN 
(OUT)

plk2root (Emanule) plk2CYGNODB (??)



DBSCAN (2D)



Conclusion 2/2
simulation

• round numbers, realistic ph distribution


• set correct simulation parameter


• ! COMS noise (Telegraph)/radioactivity and cosmic


• produce large statics (parallelise production/analysis)


• select a list of interesting input/output


