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» Requirements:
«  NBERNRINEIEF AR HRF RS Rk 88~ 4

HYRRN .
o Geant4EHIHMIER, REENFEFT RN EEHI— Geant4féti]
ONRIVI=]
QATLAS
RN R

» Purpose:

- RIBR RN ERRIESE 1,
NN, BIIYIEEFSTT0E,

)I|Z5 RIS A L RN R

ETiEN

*  {EFETestBeamRYEUE) I GREL,

(SERIEERRXTHIMNZS,

Reference: Acts Common Tracking Software

https://acts.readthedocs.io/ Reference: R.M. Bianchi, “Event display of a 2-tau

candidate in the ATLAS detector”
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Design Overview

Cluster Reconstruction via Neural Network

(‘\4 EDM4hep:: EDM4hep::
\ —> —>» —

J TrackerHit RawTimeSeries

Network Model ,pt .SO Wrapped Functions
FY R . C++ O
— = Wrapper

| c++ |~ PyTorch
= Y

. ’ . T — . A .
Electron beam / \ libtorch
TestBeam Data Neural Network Load_model()

O PyTorch

predict()
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L

root [3] TimeInfo->Scan

£ 7 () =x  Generateddisirioution  True data distribution
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A S S A A H A TestBeam Data Neural Network
. e 17 s 1 246 ¢ 75 * 6 ¥ 98 176 » e 1
. LY 18 » 19 246 & 123 » 7. 288 567 # 14 2
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- 6 23 * 1= 246 % 3 8 * 102 216 * L 3=
- e = 2% = 1= 266 4= 8 = 119 192 = 1 3=

Test Beam Data

Train the NN
1024 pixel using the data -npy

g “284) 16 pixel
(43,84) o
localize (-0.5,0) round (8.8)

(0.5,0) Bogs 6P

v
v

512 pixel

Relative Coordinates of Geometric Centers Put it at a 16*16 pic
as the train data
The cluster of one hit at the plane.
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. n
G(Z) — x  Generated distribution  True data distribution Train data 4
Pprior / after preprocessing

16*16 pixel 16*16 pixel
. (8.8)
am s

X y

Image space Image space

Generator i Discriminator
pt Discriminative X \wi &
: model(DCNN) |- — - = - - = = —

Save and Put
Generative Model into CEPCSW We use a standard DCGAN model
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16*16 pixel * 25

G =
P prior (Z) x

Downsample
With a threshold™

Q,

4_

(-0.5,0)

g 4284 (0.5,0) Local Coordinates

]
(43,84) (42.5,84)

A

round

The cluster of one hit at the plane. One hit at the plane
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Working progress -
Cluster Reconstruction via Neural Network Ove rVI eW
o) EDM4hep:: TBD v EDMéhep::
) —P . F———> —_— > . .
J TrackerHit RawTimeSeries
“/\“
Network Model ,pt .SO Wrapped Functions
/ . o, | C++ ()
- = Wrapper <
i s Lt PP C++ PyTOFCh
Electro/n beam . / A \ “thFCh
TestBeam Data Neural Network Load model() predict()
O PyTorch

Need to be improved!
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Cluster Reconstruction via Neural Network
StatusCode VXDPredict::execute()
{
R Run prediction { std::vector< > nodes = predictor->run();

EDM4hep::

hits = m_hitCol.createAndPut();

RawTimeSeries 4 for ( i =8; i < nodes.size(); i += 3){

hit = hits->create();

Savein a
RawTimeSeriesCollection dddhep::rec::CellID ncellid;
m_decoder.set(ncellid, "row", nodes[i+1]);
m_decoder.set(ncellid, "col", nodes[i+2]);
\ hit.setCellID(ncellid);

SO Wrapped Functions

return StatusCode: :SUCCESS;

Wra pper root events->Show( )
C++ RawTimeSeries = (vector<edm4hep::RawT imeSer iesDat 0xde2df90
RawTimeSeries.cellID = 140724617085792, 14072461184 , 140724607650144
A RawT umeSeries.quality = 0, 0, 0
/ \ RawTimeSeries.time = 0.000000, 0.000000, 0.000000

RawTimeSeries.charge = 0.000000, 0.000000, 0.000000
. RawT imeSeries. interval = 0.000000, 0.000000, 0.000000
Load_mOdel() predICt() RawTimeSeries.adcCounts_begin = 0, 0, ©
RawT imeSeries.adcCounts_end = 0, 0, 0
RawT imeSeries 0 = NULL

Encode in celllD
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BATCH_SIZE = 64; LEARNING_RATE:0.0002 BATCH_SIZE = 64; LEARNING_RATE:0.0002
0.6
0.5 1 10 4
0.4 4 g
g 0.3 §
B o °]
0.2 4
4 4
0.1 1
2 4
0.0
tl) é lID l|5 2|0 2|5 tl) é lID l|5 2|0
per epoch per epoch
Discriminator Loss Generator Loss

BEARFETREA.

Discriminator R |R,

\')J\

IU\
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cluster size counter
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x FTEhitFEit (145661°K X1 )
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Cluster Reconstruction via Neural Network

Summary

> HAR: BRFEETFIREBOALFE N &N %, BIAMNBEF) Tk, NGB aBENT £ R ROGEAR,
> & AAREDCGANAL A, ATestBeam Datah I &R4E, I T fe#r 7 M SE A R A9AE AL,

> A A e NCEPCSW, #e% AT M H &, 4 & f% 448 2 69RawTimeSeries Collectionéyroot S £+

Future Work

> BATHMSRAZRRERR, T2t —FRUBEAE (e AFLOWA A

> BABRAMANETENRT, BEE L EmNLlmN (e ETAHNA, b2, £2F)
> CEPCSW=3[4 % hu Ageantdt il (F BTBAJUATIE &) , {2 —AFM TAF R ALSIE
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