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Adding §3.5.5.11 Scene controls
February 1st 2023 Daniel Popescu (INETUM) Remove Body map option §3.5.4.1.3
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Add "Show Lagrange Point" § 3.5.5.7
2.2 Add "Load connect-tool map" § 3.5.5.9
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Update §2 Prerequisites
Update §3.1 Launch
23 June 6th 2024 Laurent Added §3: How to launch 3DView
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Add Need Help page §4.2
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2.6 Update some screenshots
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Note: Any notes here.



3DView 2.6 user guide

INDEX

1 INTRODUCTION ...ttt sesssessssssss s ssssessssssssssss s ssss s sssss s sssss s sssss s s 4
2 PREREQUISITES ...t sss s ss s s sesens 4
2.1 OTACLE JRE ottt b bbb 4
2.2 OPEN) DK e ————————— 4
2.2.1 WINIAOWS ..o sses s s s s s ses s s s s s s s s s s s s s s s s nnnes 4
2.2.2 0 4 LD G 6
2.2.3 LY Tl ) G 7

3 How to launch 3D view on different operating SyStems.........couemnenernssenessessssssessnnns 7
3.1 WiIndows 10/11 - FITEfOX .. sesssssssssssssessssass 7
S J0Z 5 1 010 0 Gl O 1 (=] ()T 8
3.3 MaAC OSX 10 = SAFATT e sssssessssssssss s ssesssssssssssssssssssssssssssssssssssssssssssssanes 8
4 USE BDVIEW ....oeeeeceeeeseesessessessesssssessssssssss s st s s s st se s s s ssssssssssesssssesssesns 8
0 N 7\ 5 (T 9
4.2 Need Help LiNK .. sssss e ssssssssssssssssssssssssases 9
4.2.1 Sections of the Need Help Page ....ccrnereenereeneeneeseseeseeseesessessessessessessessessessesenns 10
4.2.2 Submitting the fOrM.....o s 12
TG T B T (0] 5 | P 12
4.4 CoNjUNCLION SEATCH ...t 13
4.4.1 Conjunction Search WindOW ... 13
4.4.2 CST 2DVIEW WINAOW ..cereeeeiereeeerereeseessssessessessessesssssssssssssssssssssssssssssessssssssssssssssssesas 14
4.4.3 RESUIL WINAOW .ot 15
4.5 3D WINDOW ... ssssss s sssss s sss s sssssss s sssss s ssssssssens 16
4.5.1 MAIN VIEBW ..ottt sss s s 16
4.5.2 MEIU DAL .ottt se bbbt 17
4.5.3 ANIMAION CONITOL...oeieceeeeeeeretee s 17
4.5.4 R Do) o U PP 17
4.5.5 INfOrmation PANEl ... 18
4.6 1Y =3 0 D 2 72V T 18
4.6.1 FILE ettt 18
4.6.1.1  OPEN fIl@ et 18
4.6.1.2  SAVE 110 oot 18
4.6.1.3  MaNAEE SCENE ..ot s 18
4.6.1.4 Add user object from OrDit ..o eaes 19
4.6.1.5 Add 3D dataset from file..... e seesesees 19
4.6.1.6  Add user field line from file......rnnnn s 20
4.6.1.7 Add user spherical SIMUIAtion ... ——————— 21
4.6.1.8 Add Earth spacecraft from TLE file ... 21
4.6.1.9 Add attitude to object from file.......cooerenreirereenes s 21
4.6.1.10  Add instrument FOV to object from file.....ccoennnncnrncenenenereneseenees 22
4.6.1.11  Save orbits and trajeCtOries.....emirneererrersessrssesssessessessessesssssssssessssaseens 22
Y0 0 /2 5« { v O OO 22
4.6.2 MEAIA .ot 22
4.6.2.1  SAVE IMAZE .o s 22
4.6.2.2  Save high reS IMAGE ... sssees 22
4.6.2.3  GENETaAte IMOVIE ..ot ens 22



3DView 2.6 user guide

4.6.3 08 0 1S3 o T 23
4.6.3.1 XY VIEW (TS VIEW ) ueurrrerrriseresinsesessssssesssssssss s ssessssssssssssssssssssssssssssssssssssssnes 23
4.6.3.2  ZY VIBW.eteieeeeeeeeeeeeie et s s bbb 23
4.6.3.3  XZ VIBW.eterierreeeereteeseesesssesse s st st sssassns 23
4.6.3.4  ChASE CAMETA cceueueuereereeseeeeeeseeessssess s sss st sss bbb bbbt nsanes 23
4.6.3.5 2D VIEW et 24

SIS TR O 0= ' 1= i PP 24
4.6.3.5.2  SCIBIICE .o essess s e 24

4.6.4 0 01 (0] 1] TP 24

4.6.4.1  PrefereINCeS ot 24
4.6.4.1.1 Trajectory diSPlay ..o 25
4.6.4.1.2 Bodies diSPlay .. sssssssssssssssesans 25
4.6.4.1.3 Central body diSplay......ccconemreminrninsrsssessss s 26

4.6.4.2  XYZ PlANES..uircrerisiresisseses st ssesen 28

4.6.4.3 Distance between 2 0DJECES ... 30
4.6.4.3.1  SHOW AISLANCE ...oeureueerrerrerereeeseeese et ssanes 30
4.6.4.3.2  2DPIOtuuuiisieereteeetse e 30

4.6.4.4  SHOW QNGLES ... 31
4.6.4.4.1 Angle definition ... s 31
4.6.4.4.2  2DPIOtuuiisieereteeset st 31

4.6.4.5 Show INStrument FOV ...t ssssssssssssssssssssees 32
4.6.4.5.1 Spacecraft and instrument choice......cccuurrnrennrsnneeeeens 32
4.6.4.5.2  DireCtion tYPEe .ccvrcereerersiresrisesesessssessssssessssssessssssessssssssssssssssssssssssssssssssesans 32
4.6.4.5.3 Representation LYPe ... sssssssssssens 33
4.6.4.5.4 Cone/line 1eNGth ... enees 35
4.6.4.5.5 Simulation view in separate Window ... 35

4.6.4.6  VIEW POSITIONS ..ottt sseses 35

4.6.4.7  SHOW GTOUNGA tTACES....eeeeeeereeeereereeeeseesessesssssssssssesssssssssssssssssssssssssssssssssssssssssssees 36

4.6.4.8 ShOW ground STAtiONS ... sssssssens 36

4.6.4.9 Show ground 1abels ... sesenees 37

4.6.4.10  Show Angular momenta/VelOoCIties .......oeerereenreeeseseseeesesessessessessenes 38

4.6.5 005 U)ol ST 39
4.6.5.1 Remote data (IMPEX)....ccmnnninninssssssssssssssssssssssssssssssssssssssssssssssssses 39
4.6.5.2 Remote data (VESPA) ... ssssssssssssesssnns 40
4.6.5.3 Remote ground inStrument data.......ccorerereeneereeneeseeneesessesseesesseesessessesssssessees 41
4.6.5:4  MOUAEIS oo 41

4.6.5.4.1 Earth MOdElS ...ttt sses 42
4.6.5.4.2 Mars and Venus MOElS .......enceneenceneeneeeeseessesessesseesessessessessesssssessees 43
4.6.5.4.3  Parker SPiral ... 43

4.6.5.5  TimMe TaADIES ..ot 44
4.6.5.5.1  Create frOm SCEME. ...coerereeeeeeeeeeeeeeesesessessessssssssss s ssssssssssssssssses 44
4.6.5.5.2 Upload and display along S/C trajectory........eneneesessessseens 46

YR T ST o Y=V 11 - o TP 46

4.6.5.7 Show Lagrange POINTS ... ssessesssssssss s ssssssssssssssssssssees 47

4.6.5.8 Load Carrington MaP ....cooeereereesessseessessssssessesssessssssssesssssssssesssssssssssssssssaseens 48

4.6.5.9 Load connect-t00] MAP . ssssssssssesssssseses 49

4.6.5.10  LOAd LA oottt 49

4.6.5.11  Load ground file data.........essesssssessessessessesssssssssessssseens 50

4.6.5.12  Generate cube frOm SCAlAT ......cccoeecenrercereereereereere et sseenees 50



3DView 2.6 user guide

4.6.5.13 Generate iso surface from scene Cube ... 50
4.6.5.14 SCENE CONETOIS .t a s e se s 51
4.6.6 L CTgeT o XY = o] 1 47 ST 52
4.6.6.1  SAMP .. bR 52
4.6.6.2  AMDA IOZIN ..o s 53
4.6.6.3 IMPEX CONfigUIation ..o ssssssssssssssssssaseens 53
ST T P00 R <) 4 o < 53
4.6.6.3.2  Default trees 54
4.6.6.3.3 Cache/COmMMON SPACE .....ccrurvererermeresserseressssssesssssssessssssesssssssesssssssssssssssssssesans 54
4.6.6.3.4  User data ONlY treeS. ... issssessssssesssssssssssssssssssssssssssans 55



3DView 2.6 user guide

1 INTRODUCTION

3DView offers 3D visualization of position and orientation of spacecraft and planetary
ephemerides.

2 PREREQUISITES

2.1 Oracle JRE
Java Runtime Environment version 1.8, available at https://www.java.com

3DView is provided as a Java Web Start application. Java Web Start is a framework
provided by Oracle that allows users to start application software for the Java Platform
directly from the Internet using a web browser.

2.2 OpenlDK

If you don’t have an Oracle Java License, you can use Open]DK. Many distributions exist,
one of the most common is available here:
https://adoptium.net/temurin/releases?version=8&os=any&arch=any

As java web start is not included in Open]DK Binaries, an extension must be added:
IcedTea web (https://adoptopenjdk.net/icedtea-web.html). It is only available for
Windows and Linux.

2.2.1 Windows
1. Get Open]DK from adoptium.net and install it.
2. Go toIcedTea web location, and get the zip package for windows (not the MSI one
as it requires administrator rights) and unzip it in a specific directory.

adoptopenjdk.net/icedtea-web.html

aam AdoptOpen)DK

IcedTea-Web Builds

Changes
See Changelog or NEWS
Releases
Version Linux Windows Portable Source
Windows x86_64 icedtea-
Linux x86_64 icedtea- web-1.8.8, (Checksum) Portable x86_64 s
icedtea-web-1.8.8 web-1.8.8, Windows (MsSI) x86_64 icedtea-web-1.8.8, SR

(Checksum) icedtea-web-1.8.8, (Checksum) 1Enzl

(Checksum)
Windows x86_64 icedtea-

3. Onajnlp file, open menu 15Ar”(5perties->General->bpeﬁWith-> Change


https://adoptium.net/temurin/releases?version=8&os=any&arch=any
https://adoptopenjdk.net/icedtea-web.html
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[®] launch3dview_V2.22_PRODjnlp Properties X

General Securty Details  Previous Versions

E ‘\aunchdeiew_VQ&_PRODJnlp

Type offile JNLP File (jnlp)
Opens with: [me] javaws.exe Change

Location: C\Users\christian tavantiDocuments\AKKAIRAO-Missic

Size 9.77KB (10 013 bytes)

Size on disk 20,0 KB (20 480 bytes)

Created lundi 1 septembre 2025, 10:03:35
Modified: lundi 1 septembre 2025, 10:04:26

Accessed Today 20 octobre 2025, il y a 11 minutes

Attributes: [JRead-only [ JHidden Advanced...
Security This file came from another computer D Unblock

and might be blocked to help protect
this computer.

oK Cancel Apply

a. Find an application -> go to IcedTea folder then icedtea-web-
1.8.8.win.bin/ icedtea-web-image/bin

b. Choose javaws.exe

c. Launch itweb-settings.exe and in JVM Settings, fill in “Set JVM for IcedTea-
web “ with installed Open]DK location (e.g. “C:\Program Files\Eclipse
Adoptium)\jdk-8.0.382.5-hotspot”)

& IcedTez-Web Control Panel - [m] x
Configure IcedTea-Web .
Configure how the browser plugin (IcedTeaNPPlugin) and javaws (MetX) work

About IcedTea-Web JVM Settings

Cache Set JVM arguments for plugin.

Certificates —

Debugging

Desktop Integration

VM Settings Set JVM for IcedTea-Web — working best with OpenIDK

Network C:\Program Files\Eclipse Adoptium\jdk-8.0.382.5-hotspot
Security
Palicy Settings Browse for JvM for IcedTea-Web Validate JRE immediately Validate JvM for IcedTea-Web

Extended applet security Validation result for:

C:\Program Files\Eclipse Adoptium\jdk-8.0.382.5-hotspot
0k, the path you chose is a directory.
Ok, the directory you chose contains bin/java.

e does not contain lib/rt.jar

0K Apply Cancel

d. Answer to all permission requests
4. To show java console, launch itweb-settings.exe and in debugging, set « Show on
startup » for « Java Console ».

@ IcedTea-Web Control Panel - 0 bes
Configure IcedTea-Web .
Configure how the browser plugin (IcedTealNPPlugin) and javaws (NetX) work

Abaut IcedTea-Web Debugging Settings

Cache Enable options here to help with debugging

Certificates -

Desktap Integration [Jenable debugging

VM Settings []Enable headers

Network Logging outputs:

Security [] Enable logging to file Reset to default File logs directory: C:\Users\chr tavanti\.confighic blog
Policy Settings

Extended applet security Use java.util.logging instead of direct file writing || Fork client applications outputs also to file
Enable logging to standard outputs
Enable logging to system logs

Java Console Show on startup »

oK Apply Cancel




3DView 2.6 user guide

Nota Bene: in Open]DK the java console shows the last messages on top, unlike
the Oracle java console.

2.2.2 Linux

For Linux environments, 3DView needs icedtea-web package.

[t can be called icedtea-netx, libnetx-java, icedtea-web, ...

For Debian/Ubuntu, use the command sudo apt install icedtea-netx
For Fedora/Redhat, use the command sudo dnf install icedtea-web

Then, in Firefox, open Settings

' = m} x
T 4 ® signin &y =
sync all your devices Sign In
Profiles >
New tab Ctri+T
New window ctrl+N
New private window Cerl+Shift+p
Bookmarks >
d attitude, planetary History >
itation. Orbits and
itories. Downloads Crl+shift+y
v3 (open source). The
DPP advises any Passwords
) Extensions and themes ceri+shift+a
ts and their data when
round-based and
Jeveloping. They are Print... Chrlsp
J/CDAWeD, ESA/ Save page as... Ctrl+s
DView also enables
tection to the APIS Find in page... Ctri+F
er guide. Read also Translate page...
ition here.
Zoom - 100% + ./
well as MAC OSX and .
Settings
More tools >

Then, in General, check that in Applications, if INLP file is present, Save File is set in Action
and if not, Save files is set in Other files:
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E@} General
Applications
@ Home Choose how Firefox handles the files you download from the web or the applications you use while
browsing.
Q Search £ search file types or applications |
& Privacy & Security Content Type a | Action |
B AV1Image File (AVIF) @ OpeninFirefox
Q sync Extensible Markup Language (XML) 1 Save File

o ) JNLP file ¥ saveFile
Ko Firefox Labs

mailto 7| Always ask

Caue File
m More from Mozilla B Portable Document Format (PDF) | ¥ SavefFile

Use System Handler (default]
5| Scalable Vector Graphics (SVG) o ) J ( )
-] Use javaws.sh
B webPImage Use other...

| Application Details...

What should Firefox do with other Files?
@ Ssavefiles

() Ask whether to open or save files

2.2.3 Mac OSX

You need to install JRE (Java Runtime Environment) 1.8 to launch 3DView. You can
download it from https://www.java.com/.

3 How to launch 3D view on different operating systems

When it was launched, 3DView could be easily launch from a navigator. But as security
increased and java client popularity decreased, launching 3dView became more and
more complicatedly

This page tries to list the easier way to launch it on most common platforms.

3.1 Windows 10/11 - Firefox

When you click on the "Launch 3dview" button, the jnlp file is downloaded.
Then click on the downloaded jnlp file to launch application.

B © ¥

launch3dview(2).jnlp

- 7.: Campleted — 1 D !


https://www.java.com/
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3.2 Linux - Firefox

Download the jnlp file with Firefox by clicking on the button "Launch 3dview". Then, in a
terminal, go the downloaded file folder and launch javaws launch3dview.jnlp.

O B 3dview.irap.omp.eu vy & @signin f =

ﬂ launch3dview.jnlp
— & Completed — 9.8 KB D -
Show all downloads

q wsique & planétologie

v

3DView is a science tool that offers immediate 3D visualization of spacecraft position and attitude, planetary ephemerides, as
magnetic well as scientific data (observations, simulations and models) representation. Orbits and attitudes are handled through SPICE
kemnels and related files from ESA or NASA repositories.

nomaly

tations 3DView was originally designed and owned by CNES. The software license is now GPLv3 (open source). The source code is
available and any modification must keep the initial sources in GPLv3. CDPP advises any potential user to inform the 3DView
team before re-using the code.

bases

sualisation

Recent important developments include: i} the ability to display around-based instruments and their data when applicable in 2D:

3.3 Mac OSX 10 - Safari
When you click on the "Launch 3dview" button, the jnlp file is downloaded.

Then click the download icon

4 USE 3DVIEW
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3DView is available at the following address:

https://3dview.cdpp.eu

JAVA 8+ required (Oracle or OpenJDK, see the user guide). See also jJavadD rec
When using multiple screens, the 3D scene must be initiaiized on the main one.

ER
REPUBLIQUE (‘

FRANCAISE " @ gsseetore | PSL* @ ) niversits _p<ODIS 1 cur(®PLANET

Click the Launch 3DView button to start. A Java application is started using “Java Web
Start” technology. This means that a file named launch3dview.jnlp is downloaded. You
must execute this file to start 3Dview.

4.1 LAUNCH

When launch3dview.jnlp is executed the desktop bar is displayed.

. 3DView CDPP desktop bar - x

File Windows Help

4.2 Need Help Link

The Need Help link is a helpful page providing assistance when users encounter
technical issues or need help launching the application.

When you click on the Need Help link, a new browser tab open. This page contains
several sections to help users find information about minimum requirements,
application launching, and troubleshooting.

The page also includes a form to request assistance if the problem persists.


https://3dview.cdpp.eu/
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Need Help ?

Minimum Requirements

The 1.7 version of the Java 3D AFI has been released for Linux (both x86 and amd&4), Windows (both x86 and amd&4), and Mac OS X (both PPC
and x88) It requires at lzast the JRE (Java Runtime enviranment) 1.8

Linux

The 1.7 version of Java 3D for Linux {(x86 or amd&4) requires the following:

= Graphics adapter with driver that supports the GLX extension: GLX 1.3 or later and OpenGL 1.3 or later. A graphics adapter with
OpenGL 1.2 support will work, but with reduced texture mapping functionality.

Windows

The 1.7 version of Java 3D for Windows requires the following:

Windows 10, Windows 2000, Windows XP, Windows Vista, 7T or 8
Support for OpenGL as shown below.
OpenGL version
The {default) OpenGL renderer of Java 3D requires OpenGL 1.3 or later, available from your graphics card

manufacturer.
Java version: 11+
Operating System: Windows 10, macOS 10.14, Linux
Graphics Card: OpenGL 4.5 compatible, Driver version X or higher
Browser: Chrome 89+, Firefox 85+, Safari 14+

Mac OS X
The 1.7 version of Java 3D for Mac OS X (PPC or x86) requires the following:

= Apple OS X 10.4 or more
= Support for OpenGL 1.3 or later

How to Launch

= Launch instructions: see in user guide #3 How to launch 3D view on different operating systems

Troubleshooting

For common issues, please refer to our FAQL.
If you still have an issue, please fill out the form below and send us a request

Fields with * are required.

Contact (Name):

First name:

Email: *

4.2.1 Sections of the Need Help page

The page consists of 4 parts:
1. Minimum Requirements:
This section describes the minimum system requirements to run the application
(Java, Operating System, Graphics Card).

2. How to Launch:
This section provides direct links to specific sections of the User Guide. Clicking
on the links will take you to the appropriate paragraphs, which describe steps to
launch the application. This allows you to quickly access the exact instructions
without browsing the entire guide.

10
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3. Troubleshooting:
This section contains a link to the FAQ page. You can find solutions to common
issues.

4. Ifyoustill have an issue, please fill out the form below and send us a request:
If your issue persists after consulting the previous sections, you can use this
section to submit a request.
The form is used to collect all necessary information to help the support team to
diagnose your issue. Below is an explanation of the form fields:

- Contact: First Name, Last Name, Email, Domain of activity, Location:
Enter your information so the support team can contact you.

- Computer Model:
Enter the model of your computer (e.g. HP EliteBook 855 G8, ...). This can
help to diagnose hardware issues.

- Operating System:
This field is auto filled with information about your operating system.
Please ensure the information is correct and specify the exact version if
necessary (e.g. Windows 10 64-bit).

- Browser and Browser version:
This information is auto filled. Please ensure the name and version of the
browser you're using (Chrome, Firefox, Safari) are correct.

- Java Version and IcedTea for Linux:
Enter the exact version of Java installed on your system (e.g. Java
1.8.0_271), this following command can be helpful: .java -version.
If you're using Linux, indicate the version of IcedTea (command: javaws --
version).

- Graphics Card and Driver Version:

Indicate your graphics card model and driver version. You can find this
information via:

- On Windows: Open the command prompt and type dxdiag and
select Display tab

- On Linux: Use the command Ispci -k | grep -EA3 'VGA|3D|Display’
to get information about your GPU and driver. Admin rights may be
required.

- On MacOS: Choose Apple menu > About this Mac. The graphics
cards currently in use appear next to Graphics.

- Java Console Output:
Copy and paste error messages or warnings that appear when running the

application. This helps to diagnose issues more easily.

- Problem Description:

11
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Describe the problem you're encountering, more details you provide, the
better it can help to understand and resolve the issue:

- When the problem occurs.

- What you were doing when the issue appeared.

4.2.2 Submitting the form
After filling all fields, click the Submit button to send your request. The support team
will process your request and respond to you as soon as possible.

4.3 Desktop Bar

#. 3DView CDPP desktop bar - Pt
Windows Help

MNew scene

Predefined scenes >
Conjunction Search Tool

Open all

Save all

Exit

Select:
e New to open a new 3D scene
Predefined scenes to open predefined scene
Conjunction Search Tool to search conjunctions between instruments
Open all to open a set of 3D scenes previously saved in a local file
Save all to save the current scenes in a local file
Exit to stop 3DView

& 3DView CDPP desktop bar — x

File RGN Help

Properties
Animation

Select Properties to change the frame’s colour of displayed scenes.

3DView windows properties X

et ] |

Scene 2

[ Apply J [ OK J [ Cancel J

12
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DView COPP - Scene | - o x

File Options Science Interoperability

Welcome to 3DView with web services!

Use menu gt

* File/Open file to load an existin : File/Open file to load an existing scene

9 File/Manage scene to cregte a lew one Vs File/Manage scene to create a new one
\ 4

Animation is used to animate several scenes at the same time.

30View scenes animation .

Frameis 2_5| Go Step Step -1] sec

o S
Scene 1 I 0|s
Scene 2 I 0 s
[ Apply J |_ 0K J |_ Cancel J
& 3DView CDPP desktop bar - X

File Windows EgEiY
About
Commands

Select About to display the current version details.

Select Commands to display the list of navigation commands, using the mouse and

keyboard.

4.4 Conjunction Search

4.4.1 Conjunction search window

This menu opens a window allowing the search of favorable conjunctions between up to

three instruments. These conjunctions may then be used in a 3D scene.

13
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& Conjunction Search Tool - O *

| [ conjunction searcn | Result |

Pick the facilities to conjugate

E] valbard 1S RadarLongyearbyen(lyr}tJ MNH SH

W SwarmA(SwA) 7)) ®InH (JsH i
O ) e
View instruments on map
Pick the time period
Starttime | 2014/01/01 00:00:00 -] O Locktime

Stop time | 2014/01/15 00:00:00 .| Duration: | 14| | day v

Pick the region

[ Vizualisation interface type-2DView J

Pick the guality factors
Minimum duration: [ minute Tj | Exclusive TJ
Hax distance from lkm %] [incusie ¥
the region center:
Search Abort [ Save Jl Load Jl Reset J

The conjunction search window is divided into four parts:

¢ Pick the facility to conjugate
Up to three instruments. All means search all instruments, but limited to 24 hours
and to a specific region of the magnetosphere

¢ Pick the time period
Freeze may be used to cancel the automatic adjustment to the common operation
time of the selected instruments.

e Pick the region
Opens a new window to select the region to search

¢ Pick the quality factors
Minimum duration of the conjunction and maximum distance from the centre of
the searched region

4.4.2 CST 2DView window

The Visualization interface type - 2D View button opens the following window in
which the region may be picked up.
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&, CST20 View - MLT/Lat: 15.9/-0
NORTH

Viewtype | Polar

Coord sys IIILT a

View limits
!
|Lat] min| 0 * JLat] max 90 "
MLT min O h MLT max 24 h
Pick predefined zone
Maodifyicreate zone
Zone type Iu‘rdli B
Center
Lat) 75 * MLT 0 h

Radius 1000 km

so | (Tona ]

ress

4.4.3 Result window

15
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-
[

[ Conjunction search TResultT Tutaorial ]

] select AliMone [ Select null duration AlllNaone

Id | Time | Flag | Duratio... | Distanc... | Facil... | Sel... |
1 2000/08/22 06:26:59 - 2000/08/22 07:18.... mediu... 52 0 1 ] |a
2 2000/08/22 23:25:00 - 2000/08/23 05:15....  mediu... 350 0 1 ¥
3 2000/08/24 09:11:00 - 2000/08/24 11:32...  mediu... 141 0 1 ¥
4 2000/08/25 01:57:59 - 2000/08/25 01:57.... mediu... 0 0 1 ¥
5 2000/08/25 02:00:00 - 2000/08/25 05:39.... mediu... 220 0 1 ¥
6 2000/08/27 04:26:00 - 2000/08/27 06:14.... mediu... 109 0 1 ¥
7 2000/08/27 19:43:59 - 2000/08/28 04:21.... mediu... 518 0 1 ¥
8 2000/08/29 07:57:59 - 2000/08/29 08:13.... mediu... 15 0 1 ¥
9 2000/08/29 23:38:59 - 2000/08/30 04:41... mediu... 3oz 0 1 ¥
10 2000408131 12:33:00 - 2000/08/31 13:51....  mediu... 78 0 1 ¥
11 2000/09/01 02:02:00 - 2000/09/01 05:06.... mediu... 185 0 1 ¥
12 2000/09/01 19:11:59 - 2000/09/01 23:07.... mediu... 236 0 1 ¥
13 2000/09/03 05:13:00 - 2000/09/03 06:00.... mediu... 48 0 1 ¥
14 2000/09/03 21:02:59 - 2000/09/04 04:00.... mediu... 418 0 1 ¥
15 2000/09/05 06:47:59 - 2000/09/05 08:13.... mediu... 85 0 1 ¥
16 2000/09/05 09:34:59 - 2000/09/05 09:52.... mediu... 17 0 1 ¥
17 2000/09/06 00:27:59 - 2000/09/06 04:10....  mediu... 223 0 1 ¥
18 2000/09/08 02:44:00 - 2000/09/08 04:36.... mediu... 112 0 1 ¥
19 2000/09/08 18:41:00 - 2000/09/09 02:24.... mediu... 463 0 1 @
20 2000/09/10 23:00:00 - 2000/09/11 03:31.... mediu... 271 0 1 ¥
21 2000/09M2 10:07:59 - 200000912 12:07.... mediu... 119 0 1
22 2000/09/13 00:46:59 - 2000/09/13 03:59.... mediu... 193 0 1 ¥
23 2000/09M3 17:47.00 - 2000/09/13 20:30:.... mediu... 164 0 1
24 2000/09/15 19:19:59 - 2000/09/16 02:48.... mediu... 448 0 1 ¥
25 2000/09M7 05:08:59 - 2000/09/M17 05:50:.... mediu... 42 0 1
26 2000/09M17 22:20:59 - 2000/09/18 03:06.... mediu... 285 0 1 M E
27 200040919 13:30:00 - 2000/09/19 14:04.... mediu... 35 0 1 M |r

[ Save Results J [ Load Results J [ Export TimeTable J [ Interaperability J

From the Result window, right click on a conjunction to :
e plot conjuntion in the current scene or a new one, or
e download ephemeris in XML or ASCII
Interoperability may be used to open a SAMP HUB and send results to the HUB.

Results may be saved for further load or exported as Time table.

4.5 3D WINDOW

4.5.1 Main view

A 3D window is composed of 5 parts:

e Menu,

e Animation control
e 3D scene,

¢ Information panel
e Control box
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Menu Bar

t File Media Camera Options Scence Interoperability

oop animation [l
Animation Control

3D Scene

Crustal Cain
Transparency

Control Box

0 10 20 30 40 50 60 70 80 90 100

Display V] 2D [ AMitude: 200.0 km

Distances ( Rm = Mars radius = 3396.190km )

Information Panel

4.5.2 Menu bar

The Menu bar provides access to advanced features: change display settings, display
models, save images, access and display data...

4.5.3 Animation control

You can start or stop the animation via the button Go / Stop.

The Step button allows to advance step by step.

The number of frames defines the animation speed (it can be modified to change the
speed).

It is also possible to play the animation by changing the cursor position directly with the
mouse.

Loop animation allows to automatically and indefinitely restart the animation.

4.5.4 3D scene

The 3D scene is the main view of the application. It shows bodies selected in selection
page and all other items added from menus (models, instrument views, ground traces,
data...).

You can navigate through the 3D scene using mouse and keyboard.
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To rotate 3D scene around its center, click with the left mouse button and drag.
To zoom in and zoom out (or forward and backward), use left button and Shift key on

the keyboard. The mouse wheel can also be used for this purpose.
To move left or right, use the left button and the Ctrl key.
Finally, to "look around"”, use right mouse button and drag.

4.5.5

The information panel is divided into two parts. On the left side, static information is
displayed (coordinate systems, time range...). The right side is reserved for real-time

Information panel

display of distances or time shifts.

4.6 Menu Bar

File Media Camera Options 5Science Interoperability

4.6.1 File

4.6.1.1 Open file

This option opens a scene that was previously saved

4.6.1.2 Save file

This option saves the current scene.

4.6.1.3 Manage scene

This option opens a dialog box, which allows the selection of attributes of the 3D scene

that will be displayed:

Time interval
Coordinate System
Time step

Center body
Spacecraft

Natural Body
Time shift

18
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g Manage scene — O X
—— Display spacecraft with —
Starttime  2020/02/19 08:00:00 Coordinate systeml GSE | Center| Earth | a simple CAD madel U
Stop time | 2020/02/26 08:00:00 Step 1212 seconds Stars| Mo star |= Processing scene with )|
attitude i
jSpacecra.ﬂT Ground based facilities T Matural bodies T Small bodies ]

Available spacecraft i
Spacecraft | Range | Kemel list | Time shift | Select |
AMPTE-UKS 1984-08-19T700:00:00 - 1985-01-15708:00:00 . e full list I et J D A
ARASE 2016-12-20T00:10:00 - 2022-01-17T00:00:00 L. see full list JL set J L=J
Aureal-3 1981-09-21T13:00:00 - 1986-12-17720:00:00 L. see full list JL set J L=J
BepiColombo 2018-10-19T02:04:25 - 2026-12-07T18:31:00 L. see full list JL set J L=J
Cassini 1997-10-15T10:00:00 - 2017-09-15T10:30:00 L. see full list JL set J L=J
Cassiope 2013-10-07T00:15:00 - 2017-04-22T00:00:00 L. see full list JL set J L=J
CHAMP 2000-11-09T00:10:00 - 2010-10-10T00:00:00 [ see full list I set ) UJ
Chandra (CX0) 1999-08-07T07.31:04 - 2019-09-02T12:01:09 L. see full list I set ) UJ
Chandrayaan-1 2008-10-22701:10:19 - 2010-12-26T00:00:21 I, see full list )L set ) [

CLUSTER1 2000-08-22T00:18:30 - 2025-11-05T23:46:3 see full list
CLUSTER2 2000-08-22T00:18:30 - 2024-09-30723:46:30 I see full list JC set ) UJ
CLUSTER3 2000-08-22T00:18:30 - 2026-08-28T23:46:30 L see full list JL set J LJ
CLUSTER4 2000-08-22T00:18:30 - 2026-08-30T23:46:30 L see full list J L set J LJ
CMNOFS 2008-04-18T00:20:00 - 2015-11-26T00:00:00 L see full list JL set J [J IS
~NRNT DNANRA29T7TAR-12-22 _ 2NANNR-ART22-R0-20 [ caa full lict [N cat 1 M1 ¥

Selected kernels
5C | File name | Type | Range | Modify kernel |
CLUSTER1 cluster1_20260217_172725_... ORBIT 2000/08/22 00:18:30-2025M11/05 23:46:30 L click J

Cancel

4.6.1.4 Add user object from orbit
This option is used to upload to the scene, the trajectory of a body, defined in a file

(VOTable format).
It is possible to browse the local disk directory, or to give the URL of a remote file.

4.6.1.5 Add 3D dataset from file

This option can be used to display scatter plot from a 3D dataset file. The control box
allows changing the plot shape, colour and size.
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. Add 3D dataset from file

Datasetname Name Format: ASCIl = | Browse

File preview

12010-10-01711:35:32 -1.563490 -2.244280 2.604520 3.776879
22010-10-01T14:27:43 1.473480 0.674019 0.582030 1.721686
32010-10-02T701:47:25 -1.707490 -2.197340 2.349780 3.642155
42010-10-02T04:26:58 1.478400 0.670512 0.571603 1.721041
52010-10-02T715:45:30 -1.690210 -2.187970 2.392670 3.656350
6 2010-10-03T712:27:39 -1.476500 -2.201680 2.760300 3.827101
7 2010-10-03T715:20:13 1.383180 0.713879 0.292544 1.583790
82010-10-04T09:37:42 -1.611450 -2.163930 2.557850 3.717790
9 2010-10-04T12:24:56 1.515530 0.644681 0.577883 1.745392
10 2010-10-05T06:38:16 -1.623910 -2.139110 2.546100 3.700743
11 2010-10-05T09:23:15 1.511060 0.645795 0.531356 1.727047
12 2010-10-05T13:35:04 -1.587390 -2.139640 2.611750 3.730832
13 2010-10-05T16:15:21 1.332740 0.717284 0.138346 1.519813
14 2010-10-06T03:54:11 -1.808200 -2.049090 2.175990 3.493321
15 2010-10-06T06:23:41 1.547230 0.621012 0.593330 1.769638
16 2010-10-06T10:34:02 -1.579540 -2.119190 2.632040 3.730087

Show 25 lines
Select column(s) Col #1
Skip 0 lines Col #2
Col #3
Coordinates: (® Cartesian () Spheric Col #4
Col #5
_J Km _J AU () Radius
Time |_J
Add dataset to scene Close

©)

. Name Col #2 Col #3 Col #4

Symbol size U

I
0

Shape | Sphere

Display: |

Log mode

Time: 2015/07/11 16:30:00

Stop = 2015/07/11 16:50:00

Distances ( Rm = Mars radius = 3396.190km )

4.6.1.6 Add user field line from file

This option is used to add outputs from a field lines generator in the heliosphere
contained in a local file. Each file contains only one field line with point position, field

value, and optional parameters. The format is described below:

R(R_SUN) Theta(rad) Phi(rad) Br(G) Btheta(G) Bphi(G)

It is possible to plot a quantity along this line, typically the velocity.
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4.6.1.7 Add user spherical simulation

This option can be used to add user spherical simulation to the 3D scene.

Biowse | @

Parameter
Add to Sceng Close
&, Ownanie
Recherchir gans | [ wsa_CR1888_cubi_CDPP_REDMINE_14 LR IR~ o
wso_CR1888_cube_CODPP_REDMINE_14 td

Mom du fichier:  wso_CR1888_cube_CDPP_REDMINE_14.bd

Typd di fichier Tous s fichiers v
Ouwrir | | Annuler

Add user spherical simulation X

wso_CR1888_cube_CDFP_REDHN... ‘ @

Parameter |Vpar 'J

| Addtoscene | | Close

4.6.1.8 Add Earth spacecraft from TLE file

This option is used to add a spacecraft to the scene from a local file. This file must be in
ASCII and compatible with the TLE format. See below an example:

NOAA 14
1 234550 24088A 97320.90%4601% .00000140 0QO0000-0 10191-3 0 2621
2 23455 899.0090 272.6745 0008546 223.1686 136.8816 14.11711747148495

4.6.1.9 Add attitude to object from file

This option is used to add attitude data from a local file to a spacecraft of the scene. The
format may be VOTable or ASCII. The file may contain:

e matrices (Time,xx,Xy,Xz,yX,yy,VZZX,Zy,ZZ) OF

e quaternions (Time,x,y,z,w).
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4.6.1.10 Add instrument FOV to object from file
This option is used to add several instruments with data related to the Field of View from
alocal file. The file must contain lines with the following format:

Vx,Vy,Vz, angle plein, commentaire.
Example of line: 1;0;0;90 ;X axis 90°

4.6.1.11 Save orbits and trajectories

This option saves orbit and attitude of spacecraft and planets in an ASCII file.

4.6.1.12 Exit

This option closes the 3D scene.

4.6.2 Media

This menu is dedicated to the generation of images and movies.

4.6.2.1 Save image

Save image takes a snapshot of displayed 3D scene as an image in PNG format. The image
is saved as displayed on the screen.

4.6.2.2 Save high res image

Save high res image takes a snapshot of displayed 3D scene as an image in PNG format.
This option generates an image three times bigger or three times more accurate.

NB: Different graphics cards have a maximum size limit:
- Intel: 1024x1024

- ATI: 2048x2048

- NVidia: 4096x4096

If any of these manufacturers is detected, the limit of 1024 is used.
This limit also applies to movies.

If the limit is reached, the application will reduce the size factor to reach the largest
possible picture on the basis of capacity of the card.

4.6.2.3 Generate movie

Generate movie is used to record all or part of the animation.
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Movie generation *
Frame start | 41 Frame stop: 50
Frame rate: 25 Movie length: 18 s.
Quality: | Medium ¥ || Include FOV @
File name: Browse
l Generate J l Cancel J

Frame start and Frame stop define the range of the animation to be generated.

Frame rate is the number of images per second during the movie (one image = one
frame). The lower the frame rate is, the longer the movie is, but below 10 fps, the film will
look jerky. Go beyond 25 is unnecessary because the eye does not see the difference.
Movie length is the length of the generated movie, depending on frame start / stop / rate.

“Quality” is used to adjust the movie size:
e (Good: 2 times the screen size
e Medium: screen size
e Poor: 0.5 times the screen size

Click on Browse to select the file in which the movie will be saved, then start the recording
with Generate.

Warning: the generation of a movie may take some time and a lot of memory if a large time
range and good image quality are selected.

4.6.3 Camera

3D view menu allows changing the view of the 3D scene. Two options allow viewing the
planes for the selected coordinates system:

e View the planes

e Set the camera perpendicular to the plane to be viewed.

4.6.3.1 XY View (reset view)

Sets the camera in front of the XY plane.

4.6.3.2 ZY View

Sets the camera in front of the ZY plane.

4.6.3.3 XZ View

Sets the camera in front of the ZX plane.

4.6.3.4 Chase camera

Sets the camera which follows an object.
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4.6.3.5 2DView

The menu opens a 2DView window. This window is associated to the 3D scene, with a
similar menu, but with some differences in Camera and Science.

4.6.3.5.1 Camera

In this menu, users can choose the Projection Type, Coordinate System, and Limits.
According to the source of the data and regions of interest, cylindrical or pseudo-
cylindrical projections are proposed (for a global 2D view of the planet and visualization
of data at middle and low latitudes. Polar projections are proposed for high latitudes.

The following projections are proposed:
Cylindrical (Mercator)

Pseudo cylindrical(Mollweide)
Azimuthal Polar North
Azimuthal Polar South
Azimuthal Polar South/North

Four coordinate systems are available:
e Geographic

Quasi-dipole

APEX

AACGM

Limits allows the selection of a region (latitude, longitude) on a planet.

4.6.3.5.2 Science

The science menu in the 2DView window is similar to the 3D Science Menu with three
additions:

e Satellite tracks
Multiple ways: radial to the center of the Earth or along the magnetic field lines,

with several magnetic field models (Tsyganenko 96, 02, 05)

¢ Interhemispheric mode
Find the magnetic conjugate from every position pointed by the mouse

4.6.4 Options

4.6.4.1 Preferences

This menu allows changing some display options.

24



3DView 2.6 user guide

Center body display change Bodies display change

I

— J SceneT Center body I Bodies I Ground instruments ]

Scene display change

Display axes | | Ticks number O 1

Ambiant light O Reverse colors ||
Antialiasing || Display IMF ||
Trihedron  [V] Length O

[ Close J

4.6.4.1.1 Trajectory display

Thickness and display mode of bodies’ trajectory may be changed. Three display modes
are available:

Full: all trajectories are shown completely independently of the state of the animation
Progressive: trajectories of natural bodies (planets and satellites) are fully displayed
while spacecraft are shown as the progression of the animation

None: no trajectory is shown.

4.6.4.1.2 Bodies display

In this part, the interface allows:

- Displaying or not the names of bodies,

- Modifying the size of the spacecraft. This is useful to adapt spacecraft size to display after
a zoom.
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Preferences X
[ Scene T Center body T Bodies T Ground instruments ]
Body | Al q
Properties
Sze  TITTTTTIOTIITIITT | Reset
0 100 200 300 400
Axes | Length )
~ ~ ~
Label ) O position: ,, v v
X ¥ z
Trajectary
Display |Progressive |¥ Thickness =
Antialiasing /] Transparency —( Length O
Time ticks |_J
Close J

4.6.4.1.3 Central body display

The central body is always a natural body (planet, satellite, asteroid...)

Several options are available to change the display of the central body:

Body shape: to choose a sphere (Planet) or a 3D model (Model) to represent the body
(only available for asteroids).
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Preferences *
Scene Centerbod}rT Bodies T Ground instruments ]
Center body Earth
Name [V Shape (®) Planet
Displayaxes ||  Long&Lat |None 'J
Shadow cone [ Size O | Reset |
T g | J
0 25 50 75 100
Ll Ll [l
Label (f) O === pgsition. ,, v v
X ¥ z
Close

Display axes: displays the axes X, Y, Z on central body

Body size: changes the size of the central body. This is useful when flying over an asteroid,

for example, where the difference between asteroid size and the fly-by distance does not
allow to clearly distinguishing the two objects in the same scene.

Long & Lat: Displays a grid representing the longitudes and latitudes.
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Normal and Precise modes

4.6.4.2 XYZ planes

X¥Z Planes X

xv (] e [J
vz Il eciptic (][I
=0 N Galactic [ |

Display mode LINE T
Transparency FILL

LINE
POINT
| Close ]

XYZ planes can be displayed as a shape of grids, points or translucent plans.
To view planes, check the boxes. Clicking on it can change the colour. The selection box
allows selecting the plane display mode:

Points (POINT)

Matrix (LINE)
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Translucent plane (FILL)

THEMIS-A,

The width of the grid corresponds to the display unit (radius earth, Mars, astronomical
unit...)
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4.6.4.3 Distance between 2 objects

4.6.4.3.1 Show distance

This option is used to define a distance between two objects.

#". Distance definition >
Object 1 Object 2 Unit | oK |
| Earth | |sun | |RE v|

| Cancel |

Selecting Show distances provides a link between the objects in the 3D scene. The
distance value is displayed on the right side of the information panel.

Distance Venus - VEX

pisplay 4 | I Line M) 20P1ot

Distance link

Distance value

4.6.4.3.2 2DPlot

This option may be used to plot the evolution of the distance.
The first launch may last a little due to 2D package loading.

30



3DView 2.6 user guide

#. Distance Venus - VEX - 3 %

Rv

Distance Venus - VEX

Time(UTC) |

4.6.4.4 Show angles

4.6.4.4.1 Angle definition

This menu allows users to see an angle between one direction (referred to an
instrument) and a body. This allows for example to get the angle between the sun and
the bore sight of a camera.

Angle definition X
Spacecraft . Object VEX .
1st direction
X 0 i
Boresight
® Fixed Y 0|
7 1

— Object to point at

() Pointing | Venus =

2nd direction

Second object to point at _
> | venus "J

OK | | Cancel |

Result in the 3D scene:

Angle (0.0, 0.0, 1.0) - VEX - Sun

Display (] Plane ] 20Plot

Length 7

o

Transparency *,
°

Distances ( Rv:= Venus radius = 6051.800km )

4.6.4.4.2 2DPlot
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This option displays angle values as a function of time.

VEX - venus

Angle (0.0, 0.0, 1.0)-

Degrees

1
i
125
1

. Angle (0.0, 0.0, 1.0) - VEX - Venus

4.6.4.5 Show instrument FOV

This menu allows users to simulate an instrument view. It may be useful to simulate a
camera or a detector. It is possible to run several times this function to simulate different

instruments simultaneously.

The configuration window appears:

Spacecraft choice

a

Direction type

Representation type

[P

Show simulation in a separate view

— — Instrument choice
Spacecraft | VEX ¥| | VMC_NIR-1 v |8
XIY full FOV Angles (deg) 19045 /1 19375
Direction type
Fixed on aftitude X 1231 ¥ 1184 2Z
Pointing a target | Venus
Representation type )
f Display parameters
Line Cone Tetra |
Conelline length
) Fixed T
0 50 100
(®) Adapted on l\n’enus 'J
View simulation window
(® Newview  VEXVMC_NIR-1 R
U Setview in main window Reset View
| Add | | Close |

4.6.4.5.1 Spacecraft and instrument choice

The list allows choosing a body among those displayed in the 3D scene and the instrument
for which the field of view is displayed.

4.6.4.5.2 Direction type

The type allows choosing between a fixed direction in the spacecraft coordinate system

or a target to point at.
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The first option allows simulating an instrument while attitude data is available. You must
enter the direction vector relative to spacecraft coordinate system. It is not necessarily
normalized.

With the second option, you can choose to point instrument direction to an object in the
scene. The right ascension / declination of the direction in EME]J2000 will be displayed if
the simulation is displayed in a separate view (New View).

Depending on the instrument you choose, the direction type is set by default.

4.6.4.5.3 Representation type

Three types of representation are available:

e Cone
e Line
e Tetra

The first option allows representing an instrument bore sight with a cone such as a
camera:

Time: 2006/10/12 00:04:55 Distances ( Rv = Venus radius = 6051.800km )

Frame =VSO

Center = Venus

Start = 2006/10/07 09:40:00
Stop = 2006/10/15 09:40:00

The second one draws a line in the axis of the entered vector.

33



3DView 2.6 user guide

Y
Time: 2005/09/05 00:00:00 Distances ( AU = astronomical unit = 149597870.691km )
Frame = ECLIPJ2000
Center = Sun

Start = 2002/09/04 00:00:00
Stop = 2005/08/05 00:00:00

Rosetta-Earth: 1.134 AU

The third option allows representing an instrument bore sight with a tetra such as a
camera:

es ( Rv=Venus radius = 6051.800
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The third is different from the previous ones: it places the user in place of the instrument
so that he sees on the screen what the instrument sees. The view is centered on the
spacecraft and follows the orbit and attitude. The navigation functions remain active
but, except the zoom, any movement will loose the direction defined at the outset.

To return to the starting view, select the menu Cameral/ZY view.

4.6.4.5.4 Cone/line length
The length of lines, cones and tetra can be set to “Fixed” or “Adapted on”.

Fixed
A slider allows changing the length of lines, cones and tetra:

Adapted on
The length of the lines, cones and tetra is adapted to the object selected in the adjacent

drop down list.

the colour of the line or cone is editable by clicking on the coloured area.

4.6.4.5.5 Simulation view in separate window

To represent the instrument view by a cone and simulate at the same time the view of the
instrument in a separate window, select New view in the “View simulation window”
panel. A text box allows naming this window in addition to the information already
recorded in the title.

Closing the window automatically removes the cone in the main window.

4.6.4.6 View Positions

35



3DView 2.6 user guide

Used to display the position of the bodies selected in the scene. For example:

& Position in frarne GSE X

Coord. | Cartesian '] Unit |R_E 'J | 2DPlot |

Current Time : 2011-09-26T08:00:00
Earth : 0.000000 /0.000000 / 0.000000
Sun: 23519122866 /-0.000000 /-0.057666

CLUSTER1:-9.954212/8.632841/-5.893296

4.6.4.7 Show ground traces

Used to display the ground trace of a spacecraft on the central body.

7= 100

Altitude constraint [ 20000

s { Rm = Mars radius

The maximum generation altitude of the ground trace allows generating the ground trace
only once the distance between the spacecraft and central body surface is below this limit.

4.6.4.8 Show ground stations
When the central body is the Earth and a spacecraft in scene has ground stations defined

(e.g., THEMIS-A), this menu allows visualizing the location of ground stations and their
zone of influence.
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Ground stations setting *
Ground stations: | v
[¥] Display all Generate
@ Display | ADS&LOS |
Properties
MName:
Visibility angle: 60 Degrees

Cone length: ()

Longitude: Degrees
Latitude: Degrees
Color: -

| Update properties |

| Close |

To view a ground station:

1.
2.
3.

Choose the desired station among those proposed,

Activate the display in the 3D scene,

Modify the properties (only the angle of the cone of vision, its length and its
colour can be modified),

Validate changes: “Update properties”. These changes will not be retained after a
restart of the application.

Visibility

ussaguel angle

4.6.4.9 Show ground labels

This menu allows setting labels on a body. Select Options>View ground labels
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Ground labels setting
Existing labels: | Paris

New label Display. (V]
Properties

Label: Paris

Longitude. 234 Degrees

Latitude: = 4885 Degrees

Color.

| Update properties

Time: 2021/12/02 10:06:49 Distances ( Re = Earth radius = 6378.140km )

Frame = GSE

S 6 08:00:01
Stop = 2021/12/03 08:00:01

4.6.4.10 Show Angular momenta/Velocities

This menu allows displaying Angular momenta and/or velocities of a Spacecraft on its
trajectory or as time series in a 2D plot.
Select Options>View Angular momenta/Velocities

Type: | Velocity v

Display: (V)

Arrows length @
Sample density. O
2DPlot
. CLUSTERT velocity in.. — a X

CLUSTER! velocty n G

Time: 2021/12/02 09:00:01 Distances ( Re = Earth radius = 6378.140km )

Frame = GSE

er = Earth
S = 2021111726 09:00:01
Stop = 2021/12/03 09:00:01
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Type: | Angular momenta v

Display: [f]
ATows length O
Sample density r
2DPlot
&, CLUSTER1 angular moment.. - [m]

2021-11.28T00100:00
Tinme(UTC)

" : Mozl

CLUSTER1 anguiar momen

4.6.5 Science

4.6.5.1 Remote data (IMPEXx)

This option is used to display the following dialog box, which allows the selection
of data, from databases of simulations or observations, implementing the IMPEx
protocol. The hierarchy of data displayed in the dialog box corresponds to the Body
and Time selection chosen previously in the Manage scene dialog box.

v (@ Model data _j- Cunsole]

¥ |& Timetabies
= a @AMDA
= & @CLWeb

Filters

Refresh Sceng Center Sceng
tree imerange v BOdy ¥ Spacecran v

Add selected data to JDscens

Figure 1 All filters ON
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&, IMPEx parameters selection - Scene § - a x

* (& Model data Console i
> @ @LATMOS
> @SINP
- @ @
* & @IDVIEW
* [ @wPEX_20CUT &
* [ Obsenvational data
* B @AMDA
» [ @CDAWeb
* a @AMDA
* (@ @CDaweb
* o @AMDA
* ([ @CDawed
> (@ @csa
* [ @csa
> [ @csa
[ Timetaties
E oS @AMDA
» 2 @AMDA
v [ @clwes
» [ @cLwen
b @AMDA
= [ @cLweb

iters

Rekesh Scena Center Scene
I tree ‘ l timerange J l body spacecraft

| Add selected data to IDscene )

Figure 2 All filters OFF

Three filters may be used to modify the displayed hierarchy :

e Scene timerange to extend the selection outside the scene time range. A
link to a new database is displayed.

¢ Center body to extend the selection to all bodies. A link to a new database
is displayed.

e Scene spacecraft to extend the selection to all spacecraft. A link to a new
database is displayed.

Add selected data to 3Dscene is used to display the selected data in the 3Dscene.

4.6.5.2 Remote data (VESPA)

This option is used to search for data provided through VESPA.

& Data duscovery with EPN. T&9 = o) %
Tageina=e Satm L:J Saime 20060120 090000 norowspage 0
Producitge AN v Sopme 20040203 09.00.00 Selec1egn | Search L le | >l Paga WA

Services Tpe Taspnt Time min Time max Access Foomat Granude wia Sce () AcCR3s URL Thamoasd
: " i
I=apalap St 2005012704 2006012704 Imapioes 2030 “ DepAEveL? ehu <= )

pvol i t=ageVap Saum 20000128 14 20060128 14 imapeipe] 6850 52 hep fpval2 ehu Ci)
I Resuss 19

NED FOVHl? ey

" s
o
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4.6.5.3 Remote ground instrument data

This menu is similar to the Remote Data (IMPEx) menu, for ground instruments.

* (@ @lonoTool feonsae] |

* [ 1SRadar
¥ E lonosonde |
- ﬁ ULowell Digisonde MLH Radariuld)
* [ Sonare Sromflord Digisonde(ssd)
* [ Sodankia lonosonds (SO166)sH)
* [ Q=anaaq Digisonde STMEDAS Radars(gad)
» [ EISCAT Tromsa Dynasondaitrd)
= [ﬁ' EISCAT Svalbard Dynasondailrd)
- ﬁ' IRF Dynasonde al EISCAT site Kirunalkrd)
L Imager
* [ HFRadar
» [ Magnetometer

Filters

Fefresh Scene Cenler Scene
trae I imerange | | body “ spacecraft |

[ Add selected data to ZDscens ]

4.6.5.4 Models

For some central bodies (Earth, Mars and Venus for the moment), static physical models
are available. Here is the list of implemented models.

¥ i Earth
¥ (& BOWSHOCK
[[] Fairfield, D.H 1971
¥ (& MAGNETOPAUSE
[] shue etal 1997
[] sibeck et al. 1991
[] cooling et al. 2001
¥ (& SPECIFIC
D Magnetopause shear angle
[ ] small van Allen belt
[] BigVan Allen belt
[] south Atlantic Anomaly (SAA)
¥ (& Magnetic field models
> ﬁ Tayganenko Magnetic Field Model T96 and IGRF
> [ SINP
¥ & 5un
¥ (& SPECIFIC
[] Parker spiral
[] Meutral sheet
[] CME fronts
[] Borovsky flux tubes
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4.6.5.4.1 Earth models

Earth magnetopause and bowshock

bow shock (green)

magnetopause (blue)

For all models except the South Atlantic anomaly, it is possible to choose the colour.

For each radiation belt, it is possible to select different display modes (point (POINT),
wired (LINE) and full (FILL)) and cutting (no cutting, %2, %, 34). Here are some examples
showing different models:

Van Allen belts
big fill mode / Y4 big point mode / %2
small fille mode / %2 small line mode / no cut

South atlantic anomaly
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4.6.5.4.2 Mars and Venus models

For Venus and Mars, only bow shock is available. Bow shock on Mars and Venus

Bowshock on Mars and Venus

Main | Crossings | Normals | @Bn
Display (/)

X-ais cut-off ©
0.1 -36 -147.6

Appearance | LIN v

£ 1.05
L 21
X0 055

Angular step 2

Resetvalues |

4.6.5.4.3 Parker spiral

Three options are provided to display the Parker Spiral

X
@
Pvo T g
100 350 &oa 250 1100
T g
0 5 10 15 0 25 0
O

T [
0 25 50
O
R
0 5 10 15 0
N B R R B B R
0 10 0 0
T e Tt
o 100 200 200 400 500

e Free (Yellow): displays a set of lines
Parker spiral centrol
Display (/]
Solar Wind speed (km/s)
R_source (solar radii)
Longitude line number
Latitude line number
Line width
Max. range (0.1 AU)
[ ]
[ ]
spacecraft
Parker spiral control - (20, 20, 20) AU x
Display /] -
Solar Wind speed (km/s) 10000 gITIo o000 o000y
100 350 600 250 1100
R_source (0.1 solarradii) T
0 50 100 150 200 250 200
LineWimh|||w||||w|||||||
0 10 20 30
Max range (0.1AU) |\ vy ey arget
0 100 200 300 400 500 (]

Main | Crossings | Normals | ©8n

Display (]

X-axis cut-off Q
-22.3 422 -69.3
Appearance | LINE v
€ 1.022
L 24489
Resetvalues |

Fixed point (Brown): displays one line depending on one point defined by the user
Follow scene object (Blue): displays one line depending on the trajectory of a

Parker spiral control - ULYSSES

Display /] -

Solar Wind speed (kmis)
R_source (0.1 solar radii)

Line width

Max. range (0.1 AU)

P T

100 350 €00 850 1100

0

[001000 0000000000000 000]0000]

0 50 100 150 200 250 300

D

0 10 20 20
Target

PO e

0 100 200 300 400 500 J
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oop animation [l

Time: 2006/01/01 00:00:00 Distances ( AU = as

/01 00:00:00
Stop = 2006, )1 00:00:00

4.6.5.5 Time Tables

4.6.5.5.1 Create from scene

The generation of Time Tables from a 3DView scene is made by selecting time
intervals on the time bar in the following way:

1) Open the selection interface

File Media Camera Ocuonslm-:'

PRIy cmote data (IMPEx)
Remote data (VESPA)
Remote ground instrument data
Models
Time Tables
Load map
Show Lagrange points
Load Carrington map
Load connect-tool map
Load data

Load ground file data
Generate cube from scalar

perability

P5 |frame/s Loop animation | ]

L Create from scene
Upload & Display along SIC trajectory

ne controls
/"“\\

7

CLUSTER1

=Y.

X

Time: 2014/05/15 02:00:48 Distances ( Re = Earth radius = 6378.140km )

Frame = GSE
Center = Earth
Start = 2014/05/13 15:00:00
Stop = 2014/05/20 15:00:00
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2) Putthe cursor at the starting point of the interval on the time bar.

File Media Camera Options Science Interoperability

Frame: 105/500 < Step Go Step> 1|25 ilrame/s Loop animation [l

— Q=

Time tablgfgeneration

Start  |2014-05-
3l {2014-05-15T02:00:48 Add time range

Stop  |No Stop time

Start

Generate TimeTable | | Cancel

Time: 2014/05/15 02:00:48 Distances ( Re = Earth radius = 6378.140km )

Frame = GSE

Center = Earth

Stant = 2014/05/13 15:00:00
Stop = 2014/05/20 15:00:00

3) Add the start time with the START button.
4) Put the cursor at the ending point of the interval on the time bar. Add the
stop time with a button of the selection.

File Media Camera Options Science Interoperability

Frame: 301/500 <Step Go Step> ||25 |tramess Loop animation [l
-m

Bl Time table generation

Add time range
Stop  |2014-05-17720:00:00

Stant

| Generate TimeTable |§ Cancel

Time: 2014/05/17 20:00:00 Distances ( Re = Earth radius = 6378.140km )

Frame = GSE
Center = Earth
Start = 2014/05/13 15:00:00
Stop = 2014/05/20 15:00:00

6) Addition of a new interval in the same way as 2)
7) Or stop and generate the Time Table.
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File Media Camera Options Science Interoperability

Frame: 301/500 < Step Go Step> |(25 |rame/s Loop animation [l

ll Time table generation

Stat 2014-05-15T02:00:48
ool 20 00: Add time range
Stop  [2014-05-17720:00:00

Start

Generate TimeTable Cancel

Time: 2014/05/17 20:00:00 Distances ( Re = Earth radius = 6378.140km )

8) Select a directory and enter a file name, which will be created with a “.xml”

extension
Rechercher dans : |[ﬁ Documents ¥ | ] J 1 o I i ) LEN &l
(&5 Abour Stacks.Ipdf (& cu coee 2015
(& Avocat (&5 Doc_val_Draft_1.6
[ﬁ BOURSE ﬁ Données utilisateurs Microsoft
[ﬁ Christine Perez_files ﬁ EPNResources
(E5 COMMUN_3DView [i§ GD1_GANGLOFF_Otto
<\ a T
MNom du fichier :
Type de fichier - | XML files TJ
l Enregistrer J L Annuler |

4.6.5.5.2 Upload and display along S/C trajectory

Users can upload Time Tables in 3DView. Corresponding data are attached to a spacecraft
of the scene.

Time Table upload X
Scene body trajectory to be ploton: | CLUSTER1 v
File location
URL (®
Local ()
| load | | Cancel |

4.6.5.6 Load Map

This option allows displaying a projected map from a list on the 3DView server or from
the users’ disk.
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Add projection map x

Body: | Mars 'J

@ Choose a map from those available on server

Crustal Maorsc... | ¥ Morschhauser map at 180km

_J Auroral images from APIS

) Load a map file (Equirectangular projection)

Altitude: 1800 km

| Add | | Close |

Figure 3 Load Map Control Window

Crustal Morschhauser X

Transparency

0 10 20 30 40 50 60 70 80 90 100

Display (¥] 2D [ ] Aftitude: 180.0 km

Time: 2014/05/14 15:14:24 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars
Start = 2014/05/13 15:00:00
Stop = 2014/05/20 15:00:00

Figure 4 Example of Map over Mars

4.6.5.7 Show Lagrange Points

This option allows displaying the 5 Lagrange point in 3D scene based on two bodies.
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4.6.5.8 Load Carrington map

Lagrange points Sun - Earth *

Display : @ After Seidov, The Roche problem, ApJ, 2004

Roche normalized potential
& -3E0
YRange - =
0 10 20 30 40 50 80 70 20 S0 100
Amplitude O
T .
0 10 20 30 40 50 60 TO 80 50 100
O
Transparency . e g
0 10 20 30 40 50 60 7O 80 50 100 a2E0
FRCIICD rasogoarrgenaogoadofoorogonns
10 80 110 180 210 260
B -3.4E0
L
0 10 20 30 40 50 €0 70 80 90 100
O -3.6E0
xLength R Hormalized

0 10 20 20 40 50 &0 70 20 90 100

Appearance |LINE |*

Display: ] Color min.

Unit description

-35 Color max. -3

Lagrange Points

= B R R R O B B O B R

0 10 20 30 40 50 60 70O &0 90 100

- Show distances

Model

y

This option is used to add Carrington maps from STEREO, EIT or SDO to the Sun as

central body.

Add Carrington map X
Choose an available Carrington map
[ sTERED-Ar105A v
Observatory: STEREQO-A
Instrument: EUVI
Measurement: 195
Add Cancel
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Stereo-A

Time: 2012/11/27 16:58:24 Distances ( AU = astronomical unit = 149597870.691km )

Frame = J2000

Center = Sun

Start = 2012/11/26 10:00:00
Stop =2012/12/03 10:00:00

4.6.5.9 Load connect-tool map

This option is used to load a Carrington map provided by the Magnetic Connectivity Tool
(http://connect-tool.irap.omp.eu/).

Display E] hitp-iconnect-tool.irap.omp.eu
EARTH STA
Sub-Earth point * Sub-s/c point
Background ) FP Measured SW FP Slow SW
. (288 5km/s) {300.0kmys)
®) Magnetogram (ADAPT) o FP Fast SW
) ELUV 171 (800.0km/s)
) ELUWV 193
PSP SOLO
) EUV 304 # sub-sic point 8 sub-sic point
FP Slow SW . FP Slow SW
(300.0kmys) (300.0kmys)
e FP Fast W e FP Fast SW
(800.0kmy/s) (800.0km/s)
BEPI
¥ sub-sic point ___ Visible disk
FP Slow SW from EARTH
(300.0kmys) - HCS
FP Fast W

® (800.0kmys)

4.6.5.10 Load data

This option is used to upload a data file related to a spacecraft.
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File preview

Show

Skip

. Load science data from file

Object | Stereo-B ¥| Local ® |
Format | VOTABLE 'I URL )

L Load selected data |

Select column(s) to load:

| Close |

X

Browse @

4.6.5.11 Load ground file data

This option is used to upload a data file related to a ground facility.

File preview

&, Load science data from file

Format | Supermag =

Local (&

URL U

Load data

Browse

l Close /|

4.6.5.12 Generate cube from scalar

This option allows the display of 3D histograms along a trajectory. The values of a
parameter along the trajectory of a spacecraft are accumulated in a grid of
parallelepipeds. Users may set the size of these parallelepipeds.

4.6.5.13 Generate iso surface from scene cube

This option displays a surface within a simulation cube corresponding to points with a
single scalar value. The user can select the isovalue, the drawing mode (FILL, LINE,
POINT) and the transparency of the surface.

50



3DView 2.6 user guide

Z

/,Mvagnetic Field

MagneticField

Time: 2023/02/17 10:00:00 Distances ( Rm = Mars radius = 3396.190km )

Frame = MSO
Center = Mars

Create iso surface from Cube >

Select cube

3DCube Bx T] Iso surface 9nT on 3DCube Bx x

Iso value (nT)
Transparency

QIIIIIIIIIIIIIIIIIIII O
9 0 1693 3387 508 6774 L L

0 25 50 75 100

Marching cubes is a computer graphics algorithm for —]
extracting a polygonal mesh of an isosurface from a Appearance { FILL v
cube: hitps:iidl.acm.org/doif10.1145/37402 37422

l Create iso surface J [ Close J Display (V) -

4.6.5.14 Scene controls

This option is used to control plots in the 3D scene. It lists all the available controls
related to the current scene.

Depending on the scene and the options enabled, the content of the window can be
different.

Distance Earth - Sun [ Show Control J [+

BOWSHOCK Fairfield, D.H 1971 | ShowControl | (V]

Field lines CLUSTER1 3DView Tsyganenko... l Show Control JE]
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4.6.6 Interoperability

4.6.6.1 SAMP

This option is used to set up a connection between 3DView and a SAMP Hub. A SAMP Hub
must be active, via TOPCat or AMDA for example. Data provided to 3DView via SAMP are
displayed along the trajectory of a spacecraft.

|£| 3DView Samp Client Monitar - O x

[ Register with Hub J

Clients Registration
| [PubticiD: \
i

Metadata

Subscriptions

Click on Register with Hub to connect 3DView to the Hub. This opens the following
window:

8 00 3DView Samp Client Monitor
Clients Registration
KON  [Pubiic D: hub

i topcat ’

= P i Metadata

« . 3DView/IMPEx - Scene 1 )

samp.name: i
Hub

samp.description.text:
org.astrogrid.samp.hub.HubServiceMode5251
samp.icon.url:
http://127.0.0.1:2525 jexport/1/hub.png ¥

Subscriptions
samp.app.ping
samp.query.by-meta
x-samp.query.by-meta

L Unregister from Hub |

As soon as data are available on the SAMP Hub, the following pop-up window is

displayed by 3DView. Select the spacecraft name. Data are then displayed along its
trajectory.
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® O O No spacecraft found for data.

Select a spacecraft to add data.

| THEMIS-A q

l 0K | l Cancel |

4.6.6.2 AMDA login

This menu allows users to give their ID (login, password) in AMDA. This information is
used to give access to personal data in AMDA (e.g. Time Tables).

Amda
Login
9 | [ store in a local file

yyyyyy

Password

Apply | Close |

If the ID information given by the user is correct, the following message is displayed
“Login successful”

If the ID information given by the user is not correct, the following message is displayed
“AMDA login procedure failed”.

As soon as the ID information is validated, the Remote Data(IMPEx) window is updated
with the list of user owned Time Tables.

The “Store in a local file” option is used to save the given values. These values will be used
for further sessions.

4.6.6.3 IMPEXx configuration

4.6.6.3.1 Services

This option displays the URL of IMPEx services providing access to observations and
simulations.
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IMPEx configuration K

_[Semices T Default trees T Cache/Commaon space T User defined trees W

LATMOS hitp:ffimpex.latmos.ipsl.fiMethods_LATMOS wsdl

FII hitp:fimpex-fp7 fmifitws/Methods_FMlLwsdl

SINP hitp:f'smdc.sinp.msu.ruimpex'SINP_methods wsdl

LESIA http:imaser.obspm. fmIMPEXWS/Methods_LESIA-Mag.wsdl
AMDA hitps:famda.irap.omp.ewpubliciwsdliiMethods_AMDA wsdl
CLWeb hitps:iiclweb.irap.omp.euwMethods_CLWEB wsdl

l Apply J { Close J

4.6.6.3.2 Default trees

This option displays the URL of IMPEX files providing the description of simulation
resources:

IMPEx configuration X

[ Senvices FD&@I(GE&EH Cache/Common space T User defined trees ]

LATMOS ”http:/ﬁmpex.latmos.ipsl.fr/tree xmihttp:impexiatmos.ipsl fritree_EGM.xml
FMmi fmifilws/Tree_FMI_GUMICS xmi;http:/fimpex-fp7. fmi fiws/Tree_FMI_HYB.xmi
SINP hitp/ismdc.sinp.msu.ru/impex'SINP_tree xml

LESIA ‘ hitp://maser.obspm.fIMPExWSiree_Mag.xml

CCMC http//apus.irap.omp.euw/AMDA-IMPEX/publictrees/Tree_CCMC_chablon5.xml

For multiple trees, use '’ separator.

Apply | | Close |

4.6.6.3.3 Cache/Common space

This option is used to give the name of a local directory used to store shared information
and data.
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IMPEx configuration

[ Senvices T Defaulttrees | Cache/Common space | User defined trees ]

For downloaded data, use:

@ Local cache location CUsers\leungdo/impex3dview l Browse ‘

(U Common space location Browse

| Purge cache |

| Apply H Close |

4.6.6.3.4 User data only trees

This option is used to add a new tree of simulation data. This tree of data is made
accessible via the Remote data (IMPEx) menu.

IMPEx configuration X

I Sernvices | Defaulttrees I Cache/Common space Tl ua_er:dennedte,es‘"

Name: Tree Url: http/ Add to list ]

IMPEX_2DCUT_4 http:/impex |atmos ips!.frtree_TD.xml
Remove
selected

For multiple trees, use *;’ separator.

| Apply H Close |
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