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Recent Activity

7th September 2023

generated a new dataset
fixed bugs in data split
retrained the model

evaluated the model performance

in the following: 36257 pfos for training, 14523 pfos for testing
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Model Performance - after Epoch 14

# GETTING RMS90

meande, rms9@, meand@ err, rms9@ err = fitod(test diff[abs(test diff) <= 100])

print('ML RMSOB', rms9@, '+-', rms9@ _err)

mean9e, rms9e, meandd_err, rms98_err = fitoe(classical_algorithmlabs(classical_algorithm) <= 1001)
print('CLASSICAL RMS90', rms9@, '+-', rms90_err)

ML RMS90 0.765123116791874 +- 0.06191284995396701

CLASSICAL RMS98 23.146844320676372 +- 0.1521830994976098

on test dataset

008
206 | WORK IN PROGRESS|

E. 002 =1 Benchmark
002
000

100 95 50 25 0 % 0 75 100
(true TOF - prediction) [ps]

# GETTING RMS90

mean9@, rms9@, mean9@_err, rms90_err = fit90(test_diff)
print("ML RMS90', rms9@, '+-', rms90 _err)

meand@, rms9@, mean9@ err, rms90_err = fit96(classical_algorithm)
print(*CLASSICAL RMS98', rms9@, '+-', rms90_err)

ML RMSOB8 14.953687860893536 +- 0.09248661953543823
CLASSICAL RMS90 32.760697579923985 +- 0.20380915751853218
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Sanity Check #1 - see Overtraining - Good!
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anity Check #2 - All Good!

Check if test showers are in training dataset (individually!)

o find duplicatesin_chunklchnk, shover_train set)
tion to find duplicates in a chink of data’
dupticates = Ts or 3 in chunk 1 5 in hovar_eratn set]

Foturn duplicates

(ot find duplicates(al, a2)

Test if elenents from al are in a2
Can be used for exanple to find showers in dataset a1 that are also in dataset a2.
For exanple go though test dataset and check whether the showers are also in the train dataset

chunk_size = len(al) // multiprocessing.cpu_count() & split the test datasetshowers info chunks (djust chunk size as needed)
print(‘chunk size:', chunk_size

chunks = chunk_size] for i in range(0, len(al), chunk size)]

# Creste o mttiprocessing rool
pool Far

count ()

o Srare e resuizs
duplicates_in_the sets = [1
for chunk in tadn(churks)
K = poolapply async(Find duplicates in churk, args=(chunk, 32))
duplicates_in_the sets. append(duplicates. in_chunk)

# Close the pool and wait for a
pool.close()
pool_join()

1 pracesses to finish

Cottect the resutcs from each chunk
dupticates
Tor dupticates.in chunk in duplicates.in the sets

Gupticates extend upLicares. n chunk- et (0)

return aupticates
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Chunk size: 1158

(1ss, 356, 5)
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0
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RMS90

7th September 2023

n_lo

n quant = len(x) - n 1

.argmin(di

fitgo(

x = np.sort(

nlépercent = int(round(len(x
n9@percent = len(

90, rms9e,
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Data Preprocessing - Things | want to Point
Out

# time difference between the measured hit time and the time t = d{IP, hit)/c

€ = 299.792458000 # [mm/ns]

data.loc[:, 'dt(hit time 5@ps, d(IP, hit)/c) (mm)'] = data.loc[:, 'hit time 5@ps (ns)'] - data.lec[:, 'd(IP, hit) (mm)']/c

# cut away hits based on cut defined on time differences between measured hit time and the time t = d(IP, hit)/c

pfos[idx] = pfos[idx][pfos[idx]['dt(hit time 5O@ps, d(IP, hit)/c) (mm)'] <= 1] # "1" can be substituted for "guantile"

remark: 78% of the data have dt(hit time 50 ps, d(IP, hit)/c) < 1ns -> we still see
some outliers 'by eye' but got rid of the very large outliers
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Data Preprocessing - Outliers
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Data Preprocessing - Things | want to Point
Out

Using the training dataset, determine the box size for the particles to be put into
(for x,y,z)
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Data Preprocessing - Things | want to Point
Out

Then, we apply the cuts, i.e. throw away hits outside of the box.

Lastly, we determine the extend of the showers. For example: take all the x values
from all hits in the dataset and determine min and max. Set min=-1, max=1, scale
accordingly. Same for y and z.

This we do for the training, testing and validation dataset.!
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