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Introduction
How to Apply NN on the data
• Waveform selections in Data 2022
• Tune MC compare to Data 2022

• Maximum Amplitude
• RMS Noise 

     

Very Preliminary  LSTM Peak Finding 
and CNN regression Model
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      How to Apply Neural Network Models on Data

 Now, we need real test beam data (A) as reference

 we would simulate waveform in simulation data 
(B) with the same parameters as were used in real 
data (A)

 Then we would compare real data (A) and 
simulated data (B)

 Onward, we would tune simulated data (BB) 
according to real data (A)

 After that we should Train Neural Network Models 
on tune simulated data (BB)

 At the end, we would apply Neural Network 
Models on the real beam test data (A)



     Configuration Setup for the Real Test Beam data 2022

• .
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Particle muon

Gas Mixture

Cell size

He 90% isobutane 10%

1 cm

Momentum 180 GeV

 

Angle

Voltage at sense wire

45

1450



Beam test data selection for Channel 5
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Signal-like data Noise-like data

• Signal-like data: peak finding
• Noise-like data: noise information



      Waveform Selection Logic
• .
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                Noise Extraction
• .
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 This plot shows the full range of frequencies analysed from all 
processed waveforms combined, covering from 0 up to the Nyquist 
frequency based on the sampling rate.
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                                                       Noise extraction (Sim VS Data) 

  

 This plot shows the noise RMS(mV) for 220 waveforforms with mean value 1.1mV  

 The above plot shows the distribution rms noise for simulated waveforms(5000 with mean value 1.1mV) 

Simulation

Data
Noise extracted from the real test beam 2022 
data and simulation with mean value 1.170mV by 
using FFT 



                                        

Real test beam data 2022

Signal Amplitude Scale

MC

Data



                               Comparison of Tuned Simulated  and  Real Test Beam Data Waveforms
B. Real Test Beam Data wave-formsA. Tuned  Simulated Digitized

Wave-forms



Applying Untrained NN on beam test data 2022 (180 GeV) Just for Checking
 
Step1: Peak Finding Algorithm

A. Very Preliminary Results of Peak Finding 
(LSTM) B. RTA Algorithm

Tight CUT on 
Amplitude 
=0.03 V

LOSE CUT on 
Amplitude=0.0
1V



Applying Untrained NN on beam test data 2022 (180 GeV) Just for 
Checking

 The above distribution shows us total number of 
detected peaks (primary and secondary electrons)  the 
channel 

Preliminary Results of Peak 
Finding  distribution

              
Clusterization

Preliminary CNN 
Clusterization 

RTA Algorithm 
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What to do Next
• Training of LSTM on tune simulated 50000 waveforms 

are still running
• Highest AUC LSTM model will apply on tune simulated 

waveforms and data 
• All the results should be compare with RTA algorithm
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TUNE SIMULATED RESULT 
just for checking

Background Slides
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                 TUNE SIMULATED Peak finding waveform result by using LSTM Model (AUC =0.97810) 
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1. Peak Detection Based on Probability Cut:
The detection process involves looping over all events and applying a probability cut to decide whether 
a peak is considered a valid detection:

Looping Over Events: The script iterates over all entries (events) in the probability file.

Applying the Cut: For each event, it checks if the predicted probability (prob_ml) exceeds the cut 
threshold (cut), which is set to 0.95/0.65.

Storing Detected Peaks: If the probability exceeds the threshold, the corresponding peak time is stored 
in the detected_time dictionary, keyed by event number (evtno)

2. Matching Detected Peaks with Truth Data
After detecting peaks, the script matches these peaks with the Monte Carlo (MC) truth data to classify 
them as primary or secondary:

Truth Data: The truth data (truth_time, truth_tag) contains the actual times of primary and secondary 
peaks, labeled by truth_tag (1 for primary, 2 for secondary).

Matching Function: The match function compares detected peak times with the truth peak times. For 
each detected peak, it finds the closest truth peak and assigns the corresponding tag (primary or 
secondary) based on the truth data.

ID Assignment: The id_list array stores the classification of each detected peak as primary (1) or 
secondary (2)

3. Counting Primary Peaks: After classifying the detected peaks, the script counts how many of them 
are primary peaks:
Counting: The script iterates over the id_list and increments ncount_pri for every primary peak (tag 1)
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