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Virtualizing Experimental Setups Based on
GATE/GEANT4 Monte Carlo Simulation Results

DHQG-HCM

GATE/GEANT4 Monte Carlo simulation
——] - Linux, MacOS, OpenGL visualization

- Window, Qt visualization is not yet available

GEANT4 or Gate I

ASCII output
information of events
(tracks and steps)

scripted commands
(macro)
definitions of geometry,
systems, digitizer, physics,

source, output

|

Extract geometry and beam

Y

Encode track and
step information

parameters

Web-based 3D visualization

Fram_ew_ork: Nodejs, HTML5, JavaScript,
threejs library

Goals: works across multiple devices
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Important features

- 3D objects with data
GUI controls

- Additional beam light

for beam design <

- Simulation data
encoding and
visualization
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ABSTRACT
The Mente Carlo simukaion loolkit GATE/SEANTA [1, 2] is widely used for simulaing paric inleracions and propagation firough malier, pariculady in medical imaging and
radiation Iherapy experiments. The display of Ihe simulslion eanfiguralion is highly dependent an the operafing system, This shudy sirms le develop 3 web-hased tool hal allows users
1o quickly view the simulalion canfiguraion through 8 web browser, The keal is buill using HTML, CSS, and JavaSeripl programming languages. Asdiionally, he three js libranes ane
utlized 1o cansinict he 3D visusizabon of e sxperimentsl sebup. The tool supports users in modifying parameters, vieaing conliguratons, and updaling the GATE/GEANTA macro.
The web-based simulation izslion ol helps users b aficiently surey experimental stups and reduees relisnce on speeific devices
\____ Keywards: fonte Cario simulstion, virtuailzation, wed-based toikit )

INTRODUCTION

GATE/GEANTA is & soltware bolkit widely uliized for simulating
paricde inleractions and propagation (hrough malier, padiculary in
medical imaging and radialion herapy experiments. The basic seps
involved in a Monte Caro simulation are as follows: conskucling a
wirlual of the i ion, including e
geamelry of abjecls, materials, and deleciors; specilying probab
distribulions and assigning values lo variables. generafing a large
aumber of randam samples or ilerslions based on e diskibulions;
and saving sivulstion resulls 1o culpul fles. GATEIGEANTA primarily
operates on the LINUX o MacOS platforms, and as such, ihe display
of the simulation configuralion is heavily dependent on the operating
system, This presentalion escribes lechniques Il alow for
representing and confroling GATE/GEANTA geomelry selups, as well
| _as visualizing parice racks and slsps

METHODS OF BUILDING A REAL-TIME 3D APPLICATION

The toal is constucled ullizing the HTMLS,
©SS, and JavaScipl programming  languages
Addiliznally, e theee js [3], 8 JevaSeripl libeary for 30
WebGL, i used o create m= 30 visualization of he
elements
af a real hme ls) apphcahun ndude a scene, a
carmers, nd a renderer as described in Figure 1. The !
sesne funclions ss 8 contsiner fse all visie 30 C]:]
objecls. The camera permils viswing e scens
theough perspeclive prejection. The renderer i
responsible for drawing the scenes using WebGL2 Ongects.
inla the HTML canvas slement. The 30 objects ane
peneraled from meshes defined by geamelic snd
material speciications.

Figure 1. The components of a reskime 50
spplication [4]
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Fundamental

components of a 3D
real-time application
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S
5D abjects and geometric parameter contrals RESULTS Beam lignt
GATE/GEANTS interprets and carries oul commands In conjunction with he geametic speciications i the
freen paramelerized macra fies (in ASCH farmal) lo perform macte fes, lhe pragrae furlber develops primary beam
simulalions. The macros conlain key paramelers defining indicalors 1 aid in designing source localions and beam
geomelry and malerals of the objects. This web-based iverpence. The divergenl degree and aneatabion of lhese
Inokil exlracts geemelric informalion fom the mseres lo winalors sre denoled lrough boundsry demsestions
build 30 objects Each objecl is constucled with an {spallight. helpers) as shown in Figure 3. The posiforsl
e L s r e r— A — sellings and divergent extents of such iurinslors can
Iransgarency of the 30 objects tan be agjusled 1o ensure s n:::- r‘:" ﬁr:_l::’h‘_‘:" uﬂ;;i:;“ = likewise be laikred Lsing &N associzled Sala GUI intertace
aplimal visibiity of the inner skuctures and Irjectnies of I —— g nd visuslization
parlicies. Figure 2 shows & ll geamelry of & medical linear - o
acceleratar (lnac) head, The GATE/SEANTA simulation genarsles irajectaries
{iracks) and interaction posilions [sleps] for primary and
secondary pericles, which ean be ssved in vardous fle
formats, The easiest appraach involves staring the rack and
step information n an ASCI culput ik,
To visualize: these lrscks and sleps in a 30 scene, dala
such s posiion, energy parlicle lype, snd ongn s
entracled fom be oulpul fie and converted inle JSON
(JavaSeripl Object Netsion) formal The Irscks are then
arganized based on it comesponding primary paricies,
and ullimalely displaped as connectad lines representing e
interacion peints along he parbels irajectonies
Nolabiy. he data GUI enables the configuration to
abserve the parfiche Fajeclories produced by each primary
parlicle willin speciic valume regans of inleresl Figure 4
Figure 2. A Tull geometry of & medical linear sccelerator shows Ihe geomely of & simulalion measudng deposited
(linac) head and a waler phantam. Figure 4 The simulation beam (green]is displayed gy and dosimelry of 8 beam from a inac head lo &
on lop of the simuttion geomelry. waer phaniam,
vy
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