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> Artenum have created in 2015 — on its own R&D effort — EDGE
for ExtendeD Gdml Editor, a GDML editor
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A@Sﬁ;ﬁ;ﬁ&f@:ﬁ EDGE — ExtendeD Gdml Editor

e User-friendly GUI to create/visualise and edit GDML based
geometries with real-time 3D rendering

e Creation/edition and application of
material properties

e Available on Linux, macOS

and Windows Some EDGE versions
: . Version Date
e \Version 2.1.0 released in
February 2018 2.0.11 Feb. 2016
_ _ 2.0.17 Oct. 2016
e More details on EDGE functions on
http://space-suite.com/edge 2.1.0 Feb. 2018
2.2.0 Apr. 2018
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3 GE —1/O
Pt EDGE — |

Import Export

fhome/artenum/Robbie.gdml - Artenum EDGE [ExtendeD Gdml Editor]
File Tools Views Help

.Y H FGeometry r) Material Definition r'", Material Affectation

e/ e =R % r o =YL s s s L a | - Model operations - 1=
.g I I l Shape L) -g I I I
 UsbConnectorvertical2 e
™ UsbConnectorvertical3 .[!J’
Bl
™ wifiAntenna [ /]
® GPsS [ 154
— £ BrainBattery .wj
v B SpeakerMount [ 18
® SpeakerSupport ]|
 speaker av
 EnginesBattery [ 1745
| B TanCmier [T
| (] Properties - o
Type Box A

Name WifiTransciver

Dimensions configuration

X 5.0 mm
y 15.0 mm
z 120 mm
thickness 0.0 mm
Units configuration
(via tessellation) | wngth fom ) , . g eo
] X
Position - o
X 103.0 |
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A@Sf;igg;(}fgs;: EDGE — Under the hood

\ Frida DockingFrames GNUTrove
is based on —- -
=Java (108Gl ...

KERIDWEN SPIS Me@R/\

INTEGRATED MODELLING ENVIRONMENT

Artenum open-source Standard/shared components.
modular toolbox of > improve efficiency/speed of developments
interoperable software modules > enhance quality of software
providing a structured set of > Keridwen improvements benefits all tools
key functions common to
most scientific software. More info at http://www.keridwen.org
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A@ij‘;ﬁ;ﬁ’;;}f@zi Activity context

e ESA contract 4000122289/17/NL/LF

— supply of a time-unlimited, multi-users EDGE 2.1.0 license for
internal use at TEC-EPS
— improvements performed on EDGE to suit ESA/community needs

— technical officers: Giovanni Santin and David Rodgers
- study team: Artenum SARL, France
e Arnaud Trouche e Amandine Champlain
e Julien Forest e Benjamin Jeanty-Ruard
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Mhametianed GlObal usability improvements

Science & Groupware

Assembly Type Cone
Box
Cone Name Cone
= Ellipsoid Height configuration
{ Shortcut to dls Ia the user Elliptical Cone _
Elliptical Tube z |10 mm . $n2
A Import GDML file rjaxg !
manual in the software —
Paraboloid | .
Sphere rMin1 0.0 mm riax1 1.0 mm i
Tessellated solid e

in2 0.0 mm rMax2 0.5 mm rmax |
Tube z

e Display images describing the — P
shapes parameters S @2t

delta phi 6.283185307179586 radian \\\

Units configuration

e Remember the opened file

Box

(“new” / "save” / "save as” v | el

Ellipsoid Radius configuration

Type Sphere

Elliptical Cone

fU n Cti O n S a Va i | a b I e) Elliptical Tube tiin | 1.0 mm rilax 1.0 mm

Import GOML file

Orb Phi angle configuration

Paraboloid z
Sphere startphi 0.0 radian

e New P references menu: TR | e o || ~
— change default materials F— ™ Rt

starttheta 0.0 radian

— C h a n g e G D M L W rl tl n g O ptl O'n S delta theta 3.141592653589793 radian . "xiﬁ‘"hc"'
— change global usability options — -

Length | mm TJ Angle | radian )

deltaphi | [

b

0

o

| Cancel || Addshape
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RTENUM, PARIS

Science & Groupware

e Material
erspective
split into

\4

File Help.

© Geometry Fdsterals

(] shapes

B world 28
+ gl GDML Shape Defauit
v B Tankcontainer - 29
il GDML_Shaps Default
BiTank - 30
4l GomL_Shape Default
B TopTank - 31
» g GOML_Shape_Default
I BottomTank - 32
+ gl GDML_ Shape Default
v P AightGenerator - 33
» 4 GOM_Shaps Dataut
[P LeftGenerator - 34
vl Auminium
[0 =27 gioms
state = unknown

vl stom
t

Bl intemaicompanents - 35
4l GomL Shape Default
[ FrontLeRBidule - 36
» gl GDML Shape Defauit
P FrontRighteiduls - 37
+ g GDML Shape Default
B Backpiats - 38
» gl GDML_Shape_Default
[ Frontpiate - 39
» gl GoML shape Default
I Thruster - 40
GOML Shape Default
Antenna - 41
il GOML_Shape Datauit
AnternaBorder - 42
» Al Goan_shana nafauis

Material definition

create/modify/import materials

)
9 ) &) % % | G || v I coment matenat

* dl Auminum
Jr r—

(] Geantd Materals . -0
DICHLOROBENZENE .
DICHLOROETHANE

A-150_TISSUE

4l Ga_ACETLENE
ol ceoenne
o G4 ADIPOSE_TSSUE_IcRP

ANINE
_ALUMINUM_OXIDE

4
doian
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Descrpton

Tibe  Double

Value 260855

I Geomery 7] uatenas Detnton (¥ ustensi ectanon A

Artenum EDGE [ExtendeD Gdml Editor]

New material perspectives

W o Nama value
Type Double

value 26,0855 unit |1 [#|_Edit uni
Localisation | Undsfined v
Description

File Tools Views Help

JH

® C:\Users\Amaud Trouche\ Documents\ Edge\ EDGE-2.2.

ok |

v

Material assignment
apply material to each shape

-winbdb\data\IndicativeEsaluiceModel. gdm| - Artenum EDGE [ExtendeD Gdml Editor]

2 Geomety [ WotesaDefoion

—cfo| €] Watenals fist

Io/mote]

Name

Locaisason

undemnes

Name
World
TankContainer
BottomTank

Edtunt

FroniRightBicule
Thruster
Antenna
AntennaBorder

RightPanelRioht
RightPansiTop
RightPanaiCentsr
LefPanelLet
LefPanelBotiom
LefPaneiRight
LefPanemop
LefPaneiCer

uaterial
G4_Galactic
Auminium
Defaull_Waterial
Defaull_Material
Defaull_aterial

| - Modet operatons -

Default_Waterial
Detaul_Material
Detaull_Material

Detaull_Material

Pre-defined materials @ Custom matenial

Auminium |7

oK
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RTENUM, PARIS

Science & Groupware

e New user-friendly material
creation dialog

e Duplicate user-defined |
materials

e Import materials from =
—the <material> tag of a
.gdml file
—external .xm| GDML
material file

e List of the available Geant4
default materials

© Artenum 2018

New material perspective: definition

Create a new GDML material X

Mame \Water

¥ Show optional properties

L]z

[ state | liquid

] Formula H20

=) O A

LIP

pascal || RL

Material type : | Composite of element

D 1.0 g/lcm3

cm | MEE 0.0

cm L T

A

File Tools Views Help

Al

Mame Hydrogen

Atomwalue 1

2 Geometry [ material Denintion ¥ tiaterial Afectation

(] Waterials list

Jlo | 5% |

< aluminum

d Material tree -go

|| * I current material
v A VACUUM
[ formula = VACUUM
v 8 fraction_videRef

_n=10
v A videRef
[ farmula = vACUUM
MHz=10
__ atom=1.0

(] Geant4 Materials

| G4_12-DICHLOROBENZENE

4_ADIPOSE_TISSUE_ICRP
4_Ag

4_AR

4 Al

43 G4_ALANINE

£ G4_ALUMINUM_OXIDE

==

(] Waterial editor - |
1a -1 Name D

> Description

Typ Double Localisation | Undefined v

Value 1.0E-25 [gfcm3] | Edit Unit |

| OK |
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Pt New material perspective: assignment

Science & Groupware

e Possible to assign default Geant4 materials

e Material assignment of several elements at the same time

“Arnaud Trouche\Documents\Edge\EDGE-2.2.0-winbd MIndicatr JuiceModel.gdml - Artenumn EDGE [ExtendeD Gdml Editor]

File Tools Views Help

206 ® Geometry [ Material Definition ¥ Material Afiectation
(] Materials list _a‘um -2
MNama Material A& || & Q= iw 12 2 | = Model operations - _'J
World G4_Galactic

TankContainer Aluminium

BottomTank Default_Material

TopTank Default_Material

Tank Defaull_Material

RightGenerator Aluminium _—

LeftGenerato Aluminium T 28 e

B: Aluminium T

FroniPlate Aluminium

BottomBidule Aluminium

FroniLefiBidule Aluminium

FrontRightBidule Aluminium

Thruster Default_Maternial

Antenna Default_Material e

AntennaBorder Default_Material T

RightPanelLeft Default_Material

RightPanelBottom Default_Material

RightPanelRight Default_Material

RightPanelTop Default_Material

RightPanelCenter Default_Material

LeftPanelLeft Default_Material

LeftPanelBotiom Default_Material

LefiPanelRight Default_Material

LeftPanelTop Default_Material z

LeftPanelCenter Default_Material I X

r’_:I Material selection - :

/) Pre-defined materials (® Custom material

Aluminium | ¥

oK
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ﬁUMPARS New functions (1/4)

Viewer functions

e Additional 3D controls (align
along axis and reset camera)

. o ] - yr L s
| R | O | | e | e | O B

File Tools Views Help

Al J H ™ Geomety r‘ WMaterial Definition r’", Material Affectation
(] shapes - of o|| O viewer |
(B F | B % € J[| > | [ = &2 )| &2 ) = | - Model operations - 'J
Shape oo
SETT—

e Add clipping filter, useful to
see inside an element by
seeing only parts of it. Set it:

(] Activate filter

— with centre and normal or

— using interactive 3D component -

Y 00 0.0

Z 00 0o

|| Reverse direction

|_| Display 3D control widget

| Cancel || OK ]

Units configuration

Length | m >
A\
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ﬁUMPARS New functions (2/4)

New geometry elements

e Handle assembly element

Type Box

Mame Box

e Add a "“thickness” parameter on
some shape to create easily R

“hollow” elements (cavity inside) o
e Possibility to reorganise the
hierarchy of elements with a Longih (om ]3]

drag and drop function

© Artenum 2018 FPDays EDGE 2.1.0 Presentation
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@iums New functions (3/4)

Import external GDML file as a children element

—

E

°

— Handles name conflicts by renaming conflicting imported elements
— Allows importing sub-systems (i.e payload) into the global modelled
geometry (i.e spacecraft)

© Artenum 2018 FPDays EDGE 2.1.0 Presentation 13



phameriiened N e functions (4/4)

New tools and operations

e Tool to check the validity of a
GDML file against the GDML File
Schemas (XSD)

e Tool to check that solids do not

overlap each others
— uses Artenum’s Penelope ray-tracer

engine — already used in other
projects

e Tool to compute the volume and
mass of the geometry using the
material density

— computes the volumes using Penelope
mesh volume computation engine

Validate a GDML file

GDML version | 3.1.3 'J | Resetto default |

GDOML file \EDGE-2.1.0-winB4b\data\RobbieTheRobot. gdml | Browse |

The file 'RobbieTheRobot.gdml' is not a valid GDML file:
Line 36: cvc-datatype-valid.1.2.1: "1_solid" is not a valid value for ‘WMCHame”.

| Cancel || Checkfile

Check for overlaps X

Checks the whole geometry to verify that elements do not overlap.

E] Congider "touching” shapes as overlapping.

® (©J

The model does not contains overlapping shapes.

Close

Compute volume x

Computes the volume of the model

® (©J

Shape name Volume (m3) Mass (kg)

Box 27100018006004806E-10 7.314294859820696E-7
Sphere 1.1298916475268979E-10 1.6044461394881947E-7
Total 3.8398934481273785E-10 8.91874099930889E-7

Close
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A@ﬁf‘;ﬁ;ﬁ&f@:ﬁ Issues resolution

e Improve name conflicts check when loading a GDML file
— warning when several shapes have the same name, only the first loaded

e Resolve issue with rotation interpretation:
— was not correctly represented by EDGE 2.0.17

e Resolve several issues with positions/rotations:
— inside the hierarchy
— when using the multi-transformation dialog
— inside Boolean operations

e Resolve various issues with the 3D Viewer
— improve viewer reactivity
— resolve issues of consistency between the view and the model

© Artenum 2018 FPDays EDGE 2.1.0 Presentation
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A@féiﬂt’z‘aﬂﬁ?ﬁ Optimisation

e Various improvements on file parsing/loading and on 3D view
creation/update speeds

e File loading time comparison*
— for a ~110Ko GDML file —for a ~28Mo GDML file with
with ~290 elements ~236 elements (mainly
tessellated elements)

Edge Version Loading Time Edge Version Loading Time
2.0.17 48 min 2.0.17 22 min
2.1.0 32 sec 2.1.0 2 min

> EDGE can load realistic geometries / complex systems

*on a Fedora 27 64b desktop computer (4 cores i5 / with 2Go of available RAM for the application)

© Artenum 2018 FPDays EDGE 2.1.0 Presentation
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‘@i“’“‘» Validation (1/2)

e Loaded all GRAS 03-04 example files:
- 33 files OK

e <loop> tag not handled currently

— 1 file incorrectly loaded:
e EDGE does not correctly interpret a variable
with degree unit used in a solid with radian
angle unit and the resulting interpretation

IS incorrect

© Artenum 2018 FPDays EDGE 2.1.0 Presentation 17



‘@i“’“‘» Validation (2/2)

e Loaded additional example files from others Gras versions:
- 35 files OK

e some solids are not interpreted by Edge

"

-y
L S— \’ 1‘ [
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@*TFN“M- #sod CONclusion

ExtendeD Gdml Editor

e EDGE is functional and now used by ESA thanks to this activity

e Artenum continues to put efforts to improve the software

e EDGE is available on http://www.space-suite.com/edge
—

-

=

©
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