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Revision History

1.0 January 20th 2020 | Joélle Durand Initial version

1.1 February 5t 2020 | Joélle Durand Minor improvements and fixes (§3.1,
§3.4.1.3.1,§ 4)

1.2 June 20th 2020 Joélle Durand 3DView V2.4 improvements on:

- “Add data from user orbit” function
(80)

- “View ground stations” function
(§3.4.4.8)

- the small bodies access (Annex A.6)
planned in V2.5
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1 INTRODUCTION

3DView is a science tool that offers immediate 3D visualization of spacecraft position and
attitude, planetary ephemerides, as well as scientific data (observations, simulations and
models) representation. It covers about 80 scientific missions and is regularly updated.

Orbits and attitudes are handled through SPICE kernels and related files from ESA or NASA
repositories, as well as through a user upload.

Data from external databases are accessible through web services.

3DView is a Java application available at the following address: http://mm3dview.cnes.fr

3DView allows a user to rapidly obtain simple views (such as spacecraft orbiting around a planet
with their orientation) or more complex views with simulated physical models and
observational data on the trajectory.

2 PREREQUISITES

2.1 Launch Application Requirements

Java Runtime Environment version 1.8 or later, available at https://www.java.com
The following URLs must be added to the list of sites with exception in the Security panel of the
Java Configuration window:

e http://mm3dview.cnes.fr

e http://jogamp.org

This means that the execution of 3DView will be authorized after several security warnings, as
depicted in §3.1.

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 Java3D Requirements

The 1.6 version of the Java 3D API has been released for Linux (both x86 and amd64), Windows
(both x86 and amd64), and Mac OS X (both PPC and x86). It requires at least the JRE (Java
Runtime environment) 1.7u80.

See the specificities for Linux, Windows and Mac OS X on the link Java3D Requirements of the
server home page.
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http://mm3dview.cnes./
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3 USE 3DVIEW

3DView is available at the following address: http://mm3dview.cnes.fr

©

cnes

gh

&O 7 3pview
o

eatures:

= Heliosphericiplanefoceniricispacecraft view

« Bodies lighting, maps

« Stars (Tycho and Corot catalogs)

= SIC Orbit, attitude

= Solar panels, antenna orisntation

* Instrument fields of view

= Distances, Angles, Ground frace, labels, stations

» Models for bow shock, magnetopause and magnetic
fields

« Van allen belts (L-Shells), South Afiantic Anomaly

= Lagrange points

= Data display along the orbit

= Access to simulalion and observation extemal
databases

= Cube, 2DCul, spectra, vector and scalar visualization

= SAMP and EPN-TAP connections

= Image and movies generation

3DView is a science tool that offers immediate 30 visualization of spacacraft position
and affitude, planetary ephemerides, as well as scienfiic data (observations,
simulations and models) representation. Orbits and attitudes are handled through
SPICE kemels and related files from ESA or NASA repositories.

3DView is a versatile, lightweight and interactive tool, intended fo be intuitive and easy
fo use.

The licence (GPLv3) is owned by CNES.

More than 80 scientific missions are included as Cluster, Rosetta, Mars-Express,
Venus-Express, Cassini, Galileo, Ulysses, Voyager1-2, Stereo, ACE, Wind, Geotail,
'SOHO, Giotlo, Themis, Interball, MAVEN, Planck, Gaia, Solar Orbiter, Parker Solar
Probe, JUICE, Bepi-Colombe, ... See the complete list here

‘Supplementary missions are regularly added, as well as new functions

3DView is connected via web-services to the AMDA and CDAWeb databases as well

as 1o the LATMOS, FMI and SINP model databases. 3DView also enables planetary
science data discovery through a dedi EPN-TAP client, as well as a connection
to the APIS database [VOA SAMP is implemented for VOtable and CDF file
exchange.

3DView is currently used by hundreds of scientists (data analysing, preparation of
fulure missions).

For a detailed description of the 3DView capabilties, please read the tulorial and the
user quide. Read also the paper edited in Planetary and Space Science.

3DView runs as a JAVA webstart appiication; it is compatible with Windows Vista, 7, 8,
10, as well as MAC OSX and LINUX *

* JAVA 8+ required. See also java3D requirements and FAQ
When using multiple screens, 30 scene must be initialized in main one.

[T
) ) . UNIVERSITE
orap @03~ @+ @rziim [N

eur@pLANET
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More pictures and movie samples here.

disclaimer contact

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.

3.1 LAUNCH

At launch, security alert windows will appear. It is due to the signing of java packages as 3Dview
requires access to hard disk and therefore special rights. The certificate allowed to sign the main
package has been generated to freely use the application without the certificate of a recognized
authority. Therefore, windows appear at launch to indicate that an official organization has not
recognized the signature:

Avertissement de sécurité x

Voulez-vous exécuter I'application ?

AN

L'exécution de cette application peut représenter un risque de sécurité

Risque

Editeur : INCONNU

Emplacements: htp://37.205.41. 166:3080
Lancé & partir du fichier JNLP téléchargé

; cette application sera exécutée sans restriction d'accés, ce qui peut représenter un risque pour
votre ordinateur et vos informations personnelles. Les informations fournies ne sont pas fisbles ou
sont inconnues. Il est donc recommandé de ne pas exécuter cette application & moins que wous n'en
connaissiez la source.

Plus d'informations

Cochez la case ci-dessous, puis cliquez sur Exécuter pour démarrer 'application

Jaccepte le risque et je souhaite executer ['application ; Annuler

You have to accept to make it continue.


http://mm3dview.cnes.fr/
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At the next step, the desktop bar is displayed.

& 3DView desktop bar — x

File Windows Help

9‘7
From that moment, the icon & e is created for all the 3DView windows.

3.2 Desktop Bar menu

3.2.1 File menu

Select:
e New scene to open a new 3D window
e Open all to open a set of 3D scenes previously saved in a local file
e Save all to save the current scenes in a local file
e Exit to stop 3DView

3.2.2 Windows menu (active only if a graphic scene exists)

Properties is used to change the colour of scenes contour.

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

3DView scenes animation 4

Frame/s Go Step Step 60 sec

O p—
Scene 1 I 0ls
Scene 2 I 0ls

[ Apply J l OK J l Cancel J

3.2.3 Help menu

The About tab displays the current version details.
The Commands tab displays the list of navigation commands, using the mouse and the keyboard.

Mavigation Commands >

@ TiA %) Rotate scene
% CTRL 5\’3 Translate
@ SHIFT %3 Zoom

% NIA 5“) Self rotate
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3.3 3D WINDOW

3.3.1 Main view

The 3DView window is composed of 5 parts:

e Menu bar,

e Animation control

e 3D graphic scene,

e Information panel

e Dialog box
Menu bar «”_ 3DView Multimission - Scene 2 - m} X
3| File Media Camera Options Science Interoperability

Animation control Frame: 3 “Go || step amels Loop animation [l

Body: | Mars

(®) Choose a map from those available on server

|_ Crustal Conn... | ¥ Connerney J EP. et al (2005) P

() Auroral images from APIS

Dialog box

Transparency

3D graphic scene

0 |-
[
0 10 20 30 40 50 60 70 B0 90 100

Display: (] 2d [ ] Alitude: 1.0

Altitude:

Information panel

00:00:00
00:00-00

3.3.2 3D scene

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

You can navigate through the 3D scene using mouse and keyboard.

To rotate the 3D scene around its center, click with the left mouse button and drag.

To zoom in and zoom out (or forward and backward), use the left button and the 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.

3.3.3 Information panel

The information panel displays two kinds of information:
- Static information reminding the current selection (coordinate systems, time range...)
- Real-time information: UT Time of the animated scene, distances and time shifts.
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3.3.4 Animation control

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

The 2 Step buttons allows to move back or forward 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 moving the cursor directly with the mouse.

Loop animation allows to automatically and indefinitely restart the animation.

3.3.5 Menu bar

The Menu bar provides access to advanced features: manage scene, change display settings,
display models, access and display data, save images...
Each function and sub functions are detailed below.

3.3.6 Dialogbox

Each sub function activates a dialog box allowing the user to define the display settings.
Example: View instrument direction

File Media Camera Qg Science Interaperability

Preferences
XYZ Planes
—_— View distance
View angle
View instrument direction
View Positions _
View ground trace Spacecrat | VEX | |[vRTISM

View ground stations
View ground labels Y full FOV Angles (deg) i
View Angular momentalVelocities Direction type
Togale objects

() Fixed on atlitude

(® Pointing a target | Venus v

Representation fype

Conelline length

View simulation window
®) Newview  VEXVIRTIS-M

() Setview in main window

3.4 Menu Bar

File Media Camera Options 3Science Interoperability

3.4.1 File

Cpen file

Save file

Manage scene

Add data from user input >
Save orbits and trajectories

Exit

3.4.1.1 Openfile

This function opens a scene that was previously saved.

3.4.1.2 Save file

This function saves the current scene.
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3.4.1.3 Manage scene
This function is used to prepare (and modify) the 3D scene

It opens a dialog box which allows the selection of the attributes of the 3D scene to be displayed,
composed of three parts:

- The selection part:
Spacecraft
Time interval (Start time/Stop time)
Time step
Center body
Coordinate System
- The display of the corresponding kernels files
- The selection of additional bodies

o Stars

o Natural bodies

o Small bodies

0O O O O O

|£5| Manage scene - x
Available spacecraft
Spacecraft | Range | File list | Time shift{Day... | Select |
ISEE-1 1977-10-22T15:09:00 - 1987-09-26T05:40:00 Detail L Set J J 2
ISEE-2 1977-10-22T15:09:00 - 1987-09-26T05:48:00 [ Detajl JL Set J O &
ISEE-3 1978-08-17T03:44:00 - 2014-08-11T00:00:00  ( Detail JL Set J J
15151 1969-01-30T00:20:00 - 1990-01-30T00:00:00 L Detail L Set J ]
15152 1971-04-10T00:20:00 - 1990-01-30T00:00:00 L Detail L Set J ]
133 1998-12-01T00:20:00 - 2017-03-29T00:00:00 L Detail JL Set J U
= Jason 2 2008-06-21T23:59:27 - 2011-04-09T13:15:26 L Detail JL Set J U )
g JUICE 2022-05-31T23:58:50 - 2036-08-21T14:13:15 L Detall JL Set J L]
Q Juno 2011-08-05T17:18:11 - 2021-07-31T704:33:28 [ Detajl )L Set J O
.2 Mars Odyssey 2002-02-18T23.58:55 - 2020-01-22T23:58.52 | Jetail JL Set J D
% MAVEM 2014-09-22T02:43:52 - 2019-10-01T19:43:52 L Detail L Set J LJ
MESSENGER 2004-08-03T07:15:00 - 2015-03-28710:40:39 [ Detajls J L Set J ]
( 2003-06-02T19:11:16 - 2021-12-31T23:59:59 v
MGS 1996-11-07T21:00:00 - 2006-11-03T06:10:00 L Detail L Set J LJ v
Starttime  2010/02/27 05:00:00 Coordinate system[MSD |'] Center| Mars v
Stoptime  2010/03/01 05:00:00 Step. 246 | seconds Starsll'\lo star |'J
” Selected data files
R ElEilE S Sdid NS
)
= sC | File name | Type | Range | Choice |
Y0} MEX MEX_OPS_V100_201&. ORBIT 2003/06/02 19:11:16-202112/31 23:59:59 __Change J
E MEX MEX_OPS_V100_2018.. ATTITUDE 2003/06/03 00:55:27-2018/06/10 15:31:48  (__Change J
% MEX MEX_OPS_\V100_2018.. SA 2002/06/02 19:55:08-2017/12/31 22:59:59 ___Change
0
)
[a
| Addnatural bodies | | Add small bodies |
oK Cancel

10
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3.4.1.3.1 Selection

Spacecraft
A spacecraft is listed with the associated kernel files attributes:
- The Range of a spacecraft is determined from the beginning and the end of all the
available associated orbit files.
For a given mission, there can be several kernels. The range represents all the coverage =
minimum of start dates and maximum of end dates of the different existing orbit files.
The end date of the range is considered by the tool as the end of the mission.
- Details gives the available segments of orbit and attitude files.
- Time shift function is detailed below.

If no spacecraft is selected, (no box checked) the 3D scene will contain only the Center body
(Sun by default).

When a spacecraft is selected, the Center and the Coordinate system are automatically filled as
well as the Start and the Stop time (Time interval).

Time interval

The Time interval is of one week by default, calculated as following:

For a completed mission, the last week of the mission,

For a mission in progress, the week whose Stop time is the current time,
For a future mission, the last week of the predicted mission,

For several missions, the last week of the common range.

Center, Coordinate system can be changed by the user through the list of the other proposed
bodies, for example to change an heliospheric view to a flyby over a planet or a small body.

The Time interval can also be changed.

A warning message informs the user when the time interval he has defined for a spacecraft is out
of its range, or when several spacecraft are selected and they have no common time range.

Step.

The accuracy of the resulting scene depends on the step (with a step = 60 the results accuracy
will be the minute, with a step = 1 the results accuracy will be the second). The Time step
depends on the Time range. By default, the step value is computed to plot 500 steps.

It can be changed. The smaller the step, the more accurate the displayed orbit and the numeric
results will be.

Inappropriate step Good step

A step of 60 seconds max
is needed for the low orbits

- But a too small step could decrease performance or prevent the tool to run properly.

11



3DView User Guide 1.2

The Time shift function, used only when there are several spacecraft on the scene, allows
translating the scene time interval for a spacecraft whose range doesn’t match with it.
It may be useful to compare the simulated orbit of a future mission to the one of an old mission.

The time shift may be in seconds, minutes, hours, days or years. It can be positive or negative.
Example: To merge Galileo mission (Ganymede flyby in September 1996) and Juice mission

(Ganymede flyby planned in 2036) on the same scene, for comparison purposes, you have to
apply for Juice a shift of 40 years. Trajectory of Juice is then drawn in green.

| Time shift for JUICE X

Time shift 39| |y v

Starttime  2036/04/13 16:06:00
Endtime 2036/04/13 17:06:00

Step 78

Apply

The corresponding image is shown at § 3.4.5.1.3.

3.4.1.3.2 Selected data files

This part of the box lists the available orbit file(s) corresponding to the selection made, as well
as attitude file(s) and solar array file(s) if they exist.

The first file found covering the selected time interval is chosen for each type (Orbit, Attitude,
Solar Array).

Warning: sometimes, the attitude kernel stops few minutes before the orbit kernel ends and so it
is not selected. For that, the Stop time must be adjusted with the end of the attitude file (see
Details in the File list).

The files selection can still be changed by choosing another kernel from the proposed list
(Change button).

Some missions use meta-kernels instead of classical orbit or attitude kernels files. Meta-kernels
are text files combining multiple classical kernels usualy ending with ".tm".

If meta-kernel is combining orbit and attitude kernels files, you should use the same meta-kernel
for orbit and attitude selection.

12
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3.4.1.3.3 Additional bodies

Once the 3D scene is defined it is possible to add:
e Stars (from Tycho-2 catalog and a specific catalog for Corot) choosing the magnitude
e Natural bodies (planets and moons of the Solar system)
e Small bodies (asteroids and comets from JPL catalogues, combined or not with a distance
from the central body)

Stars| Mo star ﬁ

Mo star A
r\

all vm=6
— allvm=4
all vm=5
all vm=7
allvm=8

all vm=9

Saturn with stars (all vin < 10)

| Addnatural bodies | | Addsmall bodies | (Detailed description in Appendix A6)

15PfFinlay 909 ULLA

7 |
814 TAURIS 38 ﬁ%MORIA

Hakibidaeccn

257PRERRIARDICOBIS HELI e
4P/Faye  5216RG Pﬂep/sgej)s 419 Halina

13830

D4P/KowaB@0 CARLOVA 8
ow: 5 A
u %25% aVPA 1A

536 MERAPI 22P/Kopff

Jupiter 405308 AAMARA
» EROS
LA

, 431 NEPHELE71P/Clark
) 260P{McNaught409
84Pigighas, oo
494 G 2040
BB gt D 5
ALAU
1467 MASHGINA 1 0357 NININA

' 423DIOTIMA
26358 rsen

Moons of Saturn Asteroids inside Jupiter orbit

Once the scene completely defined, clicking on the OK button
will create the 3D scene in the main window.

L To modify the initial scene (ex: the period of time or the step value) and /or

complete it (ex: add a new S/C), or completely change it, reuse the File/Manage
scene.

L To open a new 3D window reuse the Desktop New file menu.

13
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34.1.4 Add data from user input

This function allows the user to upload its own files to the 3D scene.

m kedia Camera Options Soence Inberoperabdity

Opan file
Savi file
Manage soemns
Add data from user input
Save orbits and trajeciones

Eaxit

< Gig p GO

Add user object from orbd

Add 30 Model to objed

Add user fiedd line frorm file
Add earth objects) from TLE fila

Ad attihede 1o objed

Add instrument FOV 10 objed

3.4.1.4.1 Add user object from orbit

Sep =

28 |frameds Loop animation [l

This function is used to upload to the scene, around the central body, the trajectory of an object
(s/c or body) defined in a file whose authorized formats are: VOTABLE, ASCII, CIC-CCSDS, CSV

and CDF.

The new object must be named (SAT in the example below).

The file must be on a local disk directory. Once loaded, the file content appears in the “File
preview” window (the number of shown lines, 25 by default, can be changed).
The bottom of the interface allows to choose the part of the file to be displayed:

e the number of lines to be skipped (lines to be not processed, ex.: the header)

e the columns to be displayed (that go bold)

¢’. Add object with orbit file

Objectname SAT Format: |ASCH'

o

Browse |

File preview
L1 MCr_rAME = rerr
12 TIME_SYSTEM = UTC
13
14 META_STOP
15

"

16 57578 0.00000 -648.783 -6953.936 -15.097 -1.009839 0.086604 7.468096

Nb of lines to be shown
in the window

N

Nb of lines to be skipped —T

(to be not processed)

17 57578 10.00000
18 57578 20.00000
18 57578 30.00000
20 57578 40.00000
21 57578 50.00000
22 57578 60.00000
23 57572 70.00000
24 57578 80.00000
25 57578 90.00000

Sh 25 1
o nes Select column(s) :
Skip 15| lines

-658.843 -
-668.826 -
-678.731 -
-688.556 -
-698.301 -
-707.963 -
-T17.543 -
-727.038 -
-736.449 -

Press enterto set

Load orbit from selected columns | | C

6952.662 59.783 -1.002179 0.168073 7 487834

6950.573 134.657 -0.994401 0.249524 7 486632
6947.671 209.514 -0, 936506 0.330950 7 484670
6043.954 284,347 -0.978405 0.412330 7 481769
6939.423 359.146 -0.970369 0.493682 7 4773389
6934.080 433.904 -0.952130 0.5749717 473330
6927.923 508.610 -0.953777 0.656194 7 467792
6920.955 583.256 -0.945313 0.737343 7 461377
6913.176 657.834 -0 936737 0.818407 7.454085

Col #5

. 3DView Multimission - Scene 1

N

14

Columns to be visualized.
™= Rq : the column n°1 corresponds
to the first column after the date
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3.4.1.4.2 Add 3D Model to object

This function is used to associate a 3D Model to an object already displayed on the graphic scene.
In the example above, the proposed objects will be the Earth, the Sun and SAT.

To replace the s/c SAT model (here the 3D model by default), select the SAT object and get the
desired model file (.obj or .3ds), either browsing disk directories or through an URL.

T e

—

Object Allowed format : obj, 3ds

() File

(U URL

{ Add model \l Replace model

Close |

J |

Using the same interface the 3D model can be built in several times loading several files.

Add 3D model to an object X Add 3D model to an object X
Object | SAT ¥| Allowed format: obj, 3ds Object | SAT ¥|  Allowedformat: obj, 3ds
® File | SAT_PF.3ds J ®) File | SAT_GS5.3ds |
(J URL hitp:i! ) URL hitp:if
{ Add model | l Replace model | l Close | l Add model | l Replace model | l Close |
\

Note: if the model initially appears too big, use the menu Option/Preferences (§ 3.4.4.1) to resize it.

File Media Camera [[SlIGIEY Science Interoperability

Preferences
View Planes Scene
View distance

View angle

View instrument direction
View Positions

Display ares [ Ticks number

Ambiantlight == Reverse colors [

View ground trace

Antialiasing ]

View ground stafions
View ground labels
View Angular momentalVelocities

Center body

Name (4]

Display axes [_]

Shadow cone [

Properties

Name (/)

Trajectory

15

Display |Progressive |¥

Antizliasing [¥) Transparency —(C

Shape (@ Planet

Long &Lat |Nene v

Size ©

| Reset |
o 25 50 75 100

| Reset |
o 100 200

Thickness =(r

Length O

| Close |
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3.4.1.4.3 Add user field line from file

This function is used to add outputs from a field lines generator 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.

3.4.1.4.4 Add earth object(s) from TLE file

This option is used to add one or several objects, from a local file, to the scene where the Earth is
the central body. The file must be in ASCII and compatible with the TLE format. See below an
example:

NOARR 14
1 234550 94089A 97320.90%46019 .00000140 0O0000-0 10191-3 0 2621
2 23455 99.0090 272.6745 000B546 223.16B6 136.8816 14.117117471484095

Example with the Galileo constellation from the Celestrak server and NORAD data:
https://www.celestrak.com/NORAD /elements/galileo.txt

. Add obyjsect(s) from TLE file X

(J File | Browse | nput description

(® URL elestrak. com/MORAD/elements/galileo td

| Add objects to scene | | Close |

. 3DView Multimission - Scene 1 - O X

File Media Camera Options Science Interoperability

nels Loop animation [l

GSATOR06 (PRNEOS
%)RN E27)

SATO (PRN EQ3)

GsAT0201 (PRN E18)
AN
GSATOZ20 (PR E13)_GSAT
ik

e
_~GSATO20: (P&I E22)

’/
GSATH202 {PRY.ETA)
e

GSATO205\PRN E24)

GSATO209 (PRN E09)

GSATU210 (PRN EpA)

GSATODNG (PRN E34;¢
GSAT0213 (PRM.ED4,

16
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3.4.1.4.5 Add attitude to object from file

This function 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,VY,YZ,ZX,Zy,ZZ) OF

e quaternions (Time,x,y,z,w).

Add attitude to an object *
Object | SAT v Input description
(®) File [ SAT_QUATERMION bt ] File type |_VOTABLE
) URL http:df Data type |Quaternions
[ Add Attitude to object J l Close J

At this time, the spacecraft axes are displayed

3.4.1.4.5.1 Add instrument FOV to object from file

This function is used to add instruments with data related to the Field of View from a local file.
The file is a csv text file with semi-colon separator and lines containing the boresight vector, full
angle FOV in degrees and name of the instrument, as in the example below:

Vx;Vy;Vz; full angle; name (or comment)

Example of line: 1 ;0 ;0 ;90 ;X axis 90°

. janus - Fixed attitude (0.0, 0.0, 1.0) - FOV: 90.00x90.00

Add instrument FOV to a object X
Ohject | SAT v Input description
(®) File [ camera_janus.bd ] 0;0;1;90;janus

) URL http:if

[Addinstrumenttoobject] [ Close J

At this time, the instrument is represented
by a cone with the angle and the boresight indicated in the file. The FOV is displayed in a separated window.

3.4.1.5 Save orbits and trajectories

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

34.1.6 Exit

This function closes the 3D scene.

17
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3.4.2 Media
This menu is dedicated to the generation of images and movies.

3.4.2.1 Saveimage

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

3.4.2.2 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 different maximum size limit:

- Intel: 1024x1024

- ATI: 2048x2048

- NVidia: 4096x4096

If none 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.

3.4.2.3 Generate Movie

Generate movie is used to record all or part of the animation.

Movie generation %
Frame start: 1 Frame stop: | g55
Framerate; 25 Movie length; 24 5.

Quality: |Medum ¥
File name: Browse

[ Generate J [ Cancel J

Frame start and Frame stop define the range of the animation to be generated.
Frame rate is the number of image per second during the movie (one image = one frame). The
lower the frame rate, the longer the movie, but below 10 fps, the film will look jerky. Going beyond
25 fps 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 (ood: 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.
The lower the step of the scene, the larger the film size. Don't slow down the step unnecessarily.

18
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3.4.3 Camera

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

e View the planes: sets the camera in front of the chosen plane (XY or ZY or ZX)

e (Chase camera: sets a camera which follows an object

2DView menu opens a 2DView window.

. 2D Views - 2019/11/02 03:59:34 - Lon/Lat: 128.9/28.2 = a X

File Media Camera Options Science Interoperability

Frame: 5766/15121 Siep | 25 frames/s Loop animation [] Coordinate System : Geographic

NORTH SOUTH

The 2D window and the 3D scene are correlated in time.
Menu is similar, but with some differences in camera and Science.

3.4.3.1 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:

e (Cylindrical (Mercator)

e Pseudo cylindrical(Mollweide)

e Azimuthal Polar North

e Azimuthal Polar South

e Azimuthal Polar South and North
Four coordinate systems are available: Geographic, Quasi-dipole, APEX, AACGM

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

3.4.3.2 Science

The science menu in the 2DView window is similar to the 3D Science Menu (§ 3.4.5) with two
additions:
o Satellite tracks
Two ways: radial to the center of the Earth or along the magnetic field lines, with several
magnetic field models (Tsyganenko 96, 02, 05)
e Interhemispheric mode
Find the magnetic conjugate from every position pointed by the mouse
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3.4.4 Options

This menu provides a set of functions allowing to add items on the 3D scene (distances,

angles, fields of view, ground trace, etc.).

Science Interoperability

Preferences

Wiew Planes

Wiew distance

Yiew angle

Wiew instrument direction

View Positions

Yiew ground trace

Yiew ground stations

Wiew ground labels

Yiew Angular momentaf/elocities

3.4.4.1 Preferences

This menu provides several display options:

General at the scene: light, antialiasing...
Related to the Center body: name display or not,

shape, size, axes/meridians display, shadow cone...
Related to the other bodies in the scene (S/C or =,

natural bodies): name display, size, axes display
and length (for bodies having an attitude), body

trajectory display options.

The changes can be applied either on all bodies

(All) or on each one.

3.4.4.1.1 Center body display

Preferences

Scene
Display axes || Ticks number =)

Ambiant light ==

Reverse colors |_

Antialiasing ||
Center body
Name (V] Shape (®) Planet
Displayaxes |  Long &Lat | None _VJ
Shadow cone Size
U T ang Reset
0 25 50 75 100
Bodies
Body  |Al v
Properties
Name [¥/] Size ST Reset
0 100 200 300 400
Axes V] Length Q
Trajectory
Display |Progressive |¥ Thickness =
Antialiasing ] Transparency =) Length O

Close

The central body is always a natural body (planet, moon, 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 small bodies: asteroids and comets). When a 3D model exists for the central body, it

is displayed by default.

Ex: 3D Model of the Tchourioumov-Gerasimenko comet
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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.

Reset button allows to come back to the initial size.

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

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

3.4.4.1.2 Bodies display

This part of the interface allows, for each body (except the Center body):

- Displaying or not the name of the body,

- Modifying the size of the body. This is useful for example to adapt the spacecraft size after a
zoom. Also to make visible a natural body added in the scene.

Warning: If you change the size of a body, the common scale is no longer respected.

Reset button allows to come back to the initial body size.

- Displaying or not the axes (and modifying their length) of the body for those having an attitude

In a second part, the interface allows modifying the trajectory display:

Thickness and display mode of trajectory can be modified. Three display modes are available:
Full: trajectory is shown completely independently of the state of the animation

None: no trajectory is shown.

Progressive: trajectory is shown as the progression of the animation. Length allows to adjust its
visible part. Trajectories of natural bodies (planets and moons) remain fully displayed.

3.4.4.2 View planes

KYZ Planes *

am | EME [
vz Il eciptic (] [
o0 I Galactic [ |

Display mode | LINE v

Transparency U, A

This function allows to display the central body XYZ planes as well as EME, Ecliptic and
Galactic planes.

To view planes, tick the associated boxes. The colour by default can be changed.
Planes can be displayed as a shape of points (POINT), grids (LINE) or translucent (FILL) plans:

21



3DView User Guide 1.2

3.4.4.3 Distance between 2 objects
This function is used to give a distance between two objects.

A first dialog box allows to select the objects, a second one allows to draw a link between the
objects in the 3D scene and to plot the evolution of the distance on the time interval of the scene.

. Distance definition X Distance MEX - Mars >
Object 1 Object 2 | ok |==t==p . :
B e Display [V] Line /] | 2DPlot |
| MEX MBLEE M -
[ Cancel |

7. Distance MEX - Mars

Distance MEX - Mars

NN ]

h 00

o

[=INE IS

h 00

o

= LN

4,
4,
]
]
3.
]
2
2
3
2,
el
2
2
>

oo

2019-11-02T00:00:00  2019-11-04T00:00:00  2012-11-06T00:00:00 2012-11-08T00:00:00
Time(UTC)

Time: 2019/M11/04 13:50:19 Jista ( Rm = Mars radiu

Frame
enter = Mar

Several distances between objects present on the scene can be displayed.

22



3DView User Guide 1.2

3.4.4.4 Instrument angle

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.

A first dialog box allows to select the angle to be displayed, a second one allows to define the
display settings.

Angle definition *
Object: | MEX ¥| ¢—— [nstrument
1st direction
X 0
(®) Fixed Y 0
- p <4——— Direction ) .
Display settings
() Painting | Mars v Angle (0.0, 1.0, 0.0) - MEX - Sun ®
2nd direction Display (V] J Plane |_] | 2DPlot |
| Mars lv] < Body Length ~
(1] 25 54_0 i 100
TrENSPArENcy |\ L\ Ty
| OK J | Cancel | 0 25 50 75 100

Result in the 3D scene:

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

Display (V) Plane ] | 2DPiot |

Length = ,7., 7

0

Transparency |, ,

Angle between

solar panels
and SUN

Length TR

0

Transparency |, ,

& Angle (0.0, 1.0, 0.0) - MEX - Sun — m} *
Angle (0.0, 1.0, 0.0) - MEX - Sun

50.00! | R TR TR ETEEE

- L O [ | | S | O | | L' | S L O | T (T | | I\
2D Plot g 90.000 \ '

T 89.999 L
a RYRTRYRYRYRIA!

89.998 | MM U

Time(UTC)

fngle (0.0, 1.0, 0.0) - MEX - SL|n|
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3.4.4.5 View instrument direction
This function allows users to display an instrument field of view (camera or detector).
The display is based on the instrument characteristics (FOV angles and direction on the S/C). It

is possible to add several FOV to display different instruments simultaneously.

The associated dialog box is the following:

Instrument View >
S/C choice — — ;
P> Spacecraft |Cassini ‘FJ |ISS_NP«C VJ 4.%1 choice
XY full FOV Angles (deg) 022 f]0.35
Direction type
Actual fixed . _ —
- ——b  (®) Fixed on attitude X 001 ¥ 1 Z

alreCthH . . .
o - Dynamic direction
) Pointing atarget Satum —

Field of view representation | Representation iype
—

Conelline length

Color and shape

O Fixed O

o 50 100 @ ————
(® Adaptedon | Saturn 'J Length

View simulation window

(®) Mewwview | Cassini ISS_NAC <+

Simulated field of view window In a new graphic view

) Setview in main window <4+—1—T1—
In the main 3D view

| Add | | Close |

S/C choice: The list allows choosing a spacecraft among those displayed in the 3D scene.

Camera choice: The list allows choosing an instrument among those on board the selected
spacecraft or simulating a new one.

When an existing instrument is selected, its FOV settings (angle, direction in the spacecraft
coordinate system and shape) are automatically filled and not changeable.

When New is chosen, the fields are free in order to simulate the FOV of a new instrument.

Direction type: The type allows choosing between a fixed direction in the spacecraft coordinate
system or a target to point at.

The first option concerns instruments whose attitude 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 (by default).

Representation type: Three types of the FOV representation are available: cone, line, tetra

The slider allows changing the length; The length can also be adapted to reach the target.
The colour is editable by clicking on the coloured area.
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View simulation window

New view: by default, the FOV is displayed in a separate window (in addition to the main view).
A text box allows adding a name to the information already recorded in the title.

Set View in main window: In this case the instrument view is displayed in the main scene

Warning: If the size of at least one object in the scene has been modified (through the menu
Option /Preferences (§ 3.4.4.1), the user will be warned to reset it (to do it the Preferences menu
is automatically opened).

The example below represents 3 cameras on board Cassini pointing Saturn in Sentember 2004.

 MAC - Fouad aetinud (0001, 10, -0.0) - FOV: 035035 X

The 3 fields of view
are displayed
on separated windows

00:00:00 Jis aturn radius

Instrument View X

Spacecraft | POLAR ¥| |New v

XY full FOV Angles (deg) | 30 ! 30

Direction type

(_J Fixed on attitude

|\y Pointing a target | Earth 'I

Representation type

(JLine () Cone ®) Tetra -

Conelline length

View simulation window

Direction: RA=-57 53554 DEC=-75 54237

(®) New view

() Setview in main window

Display of the Right ascension
and Declination
of the simulated direction

Add | Close |

L Closing the window automatically removes the FOV representation in the main view.

L To return to the initial view, select the menu Camera/ZY view.

25



3DView User Guide 1.2

3.4.4.6 View Positions

Used to display the position of the different bodies of the scene in the time of the animated
scene. They are expressed in the frame of the scene:

Cassini positions

. Positions in frame K50 x

Unit |R_S vJ

Saturn ; 0.000000/0.000000 / 0.000000 | 2DPlot  g--F--r=P
Sun : 22456.224597 /-0.000000 /-0.000000

Cassini: 11.801078 /-140.458237 / -11.746404

2DPIlot function gives a 2D plot (X, Y, Z, |X, Y, Z|) of the different bodies position on the time
interval of the scene with the possibility to save UTC stamped time values in a file.

3.4.4.7 View ground trace

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

Ground trace settings b4

Spacecraft [MEX ']

Altitude constraint: ] Value: 20000 |km

Width: LIJ | | : |
1 2 3 4 5

Ok | Cancel |

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.

Examples:

Jasgn 2

Earh-Jas
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3.4.4.8 View ground stations

When the central body is the Earth, this menu allows visualizing the location of ground stations
and their zone of influence.

This dialog box allows to choose the ground
stations to be displayed among those proposed, in
two different ways: All or One by one.

The Properties (visibility angle, long/lat) of the

(] Display all Generate ground stations associated to a mission are

¥ Display {M recorded and filled by default.

Properties

Ground stations setting X

Ground stations: | Futuna v

Mame: Futuna

length

Visibility angle: 150 Degrees
Only the cone length and te color

Cone length: =) SN can be changed
P e Changes are not retained
after a restart of the application

Longitude: -178.1 Degrees

Latitude: -14.4 Deqgrees

Color:

[ chepey— The function Generate AOS & LOS allows to
compute and display in separated windows the
Close | timestamped AOS and LOS, in the chronological

order (all stations combined or station by station).
(The computation may take time)

When the spacecraft is flying over a ground station, the cone turns green.

Here is the example of SVOM satellite (on a simulated orbit):

&

[ chronological events | stations |

> ﬁ Futuna
¥ (& Papeete
Jiung Betio 2013/01/05 14:14:00 - 2013/01/05 14:19:00 - 5mn
1 2013/01/05.15:56:00 - 2013/01/05 16:02:00 - 6mn
2013/01/0 . ADS/LOS SYOM

20134011
201301/ Chronological events | Stations |

20130010 Time Object
2013010 750 13/01/05 154900 Futuna
2013/01/0) 2013/101/05 15:55:00  Futuna
2013/01/0) 2013/01/05 17:31:00  Futuna
509304/ 2013/01/05 17:38:00  Futuna
2013/01/05 22:43:00  Futuna

201301 5113101105 224600 Futuna
20130118 5043/01/06 002400 Futuna
285222 9013/01/06 00:31:00 Futuna
2013/01/06 02:07:00  Futuna

2013/01/06 02:13:00  Futuna
(] Time fil 2013/07/06 15:58:00  Futuna
2013/01/06 16:06:00  Futuna
2013/01/06 17:42:00  Futuna
2013/01/06 17:47:00  Futuna
2013/01/06 22:52:00  Futuna
20130106 22-57-00 Futuna

Save asciifile

) Time filter Close | |_| Display link

Warning: to benefit from this fucntion, the ground stations have to be associated to the
spacecraft by the server administrator. Only SVOM and JASON-2 are updated for the moment.

In any case, selecting “New” allows to add one or several stations (either existing or simulated)
entering their parameters.
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3.4.4.9 View ground labels

This menu allows setting labels on the central body. The dialog box allows either to choose an
existing label (previously saved) or fill the text boxes for defining a new label (name, longitude,
latitude, color) and update properties.

Examples:

File Media Camera E8JgiiEl Science Interoperability

Preferences s Loop animation [l
View Planes

View distance

View angle

View instrument direction

View Positions

View ground frace

View ground stations

View ground labels

View Angular momenta/Velocities
Toggle objects

Existing labels: | Paris

| Newlabel | Display: ]
Properties

Label: |Paris
Longitude: | 2 34g8 | Dedrees

Latitude: 58534 Degrees

con [

Update properties |

| Close ‘

Ground labels setting

Existing labels: | Gale crater

New label | Display: ]

Properties

Label: | Gale crater
Longitude: |137.42 Degrees

Latitude: 525 Deagrees

Update properties
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3.4.4.10 View Angular momenta/Velocities

This menu allows displaying Angular momenta and/or velocities of a spacecraft on its trajectory.
Select Options>View Angular momenta/Velocities

Angular momenta/ Velecities variation

Type: | Angular momenta

Display. V]
Arrows length:

Sample density:

20Plot

Type: |Velocity

Display: ]
Arrows length:

Sample density:

| 2DPIot

2DPlot function gives a 2D time series plot (X, Y, Z, |X, Y, Z|) of the angular momenta and velocity
variation on the time interval of the scene:

CLUSTER1 angular momenta in GSE coordinates CLUSTER1 velocity in GSE coordinates

. | |
£ . / }
’
201611107 201611127 20184114 4.0
Time(UTC) 2019-11-20T00:00:00 2019-13-22700:00100 2019-11-24T00:0000
Time(UTC)
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3.4.5 Science

This menu provides a set of functions allowing to add on the 3D scene scientific observation
data, maps and models coming from remote servers, 3DView server or user local disk.

1ol [ I8 |Nteroperability

Remote data (observation/simulation)
Remaote data (VESPA)

Remate ground instrument data
Load Models

Add Maps (Central body)

Time Tables

Show Lagrange points

Load Carrington map

Load data

Generate cube from scalar
Scene controls

3.4.5.1 Remote data (simulations/observations)

This function allows to add data (simulations and observations) in the graphic scene coming
from external databases. Data are accessible via web services through a data tree interface, using

the IMPEx ! protocol.

3.4.5.1.1 Selection

Two types of data are available:

e Model data, as Tsyganenko96, from labs producers’ servers, available for natural

bodies.

e Observational data, as magnetic/electric fields, particles density, temperature,
pressure... from NASA/CDAWeb, CLWeb and AMDA servers (for the moment). They
are displayed along the trajectories as scalar, vector or spectrogram.

The interface of the selection and preparation of data to be displayed is divided into 2

parts:

o the left part gives the list of available external data
e the right part displays, always the Console, and, if needed, other tabs when additional
information must be given about selected data.

1IMPEX (Integrated Medium for Planetary Exploration) protocol builds bridges between scientific
databases and online tools. Publication: European Planetary Science Congress 2014, EPSC Abstracts, Vol.

9,id. EPSC2014-159
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& IMPEx parameters selection - Scene 1 — O

¥ (S Model data | Console |

» 4 @SINP

» @ arm
> &. @3DVIEW

v & Obsewalionaliata/ Producers

> G @AMDA

» [ @cLweb
» [ @CDAweb
v (& Timetables

» [ @CcLweb

Filters

Refresh | Scene ] | center | | Scene |
tree timerange v body v spacecraft v

[ Add selected data to 3Dscene

By default, the proposed data are filtered according to the Central Body and the Time
interval of the scene.

The three filters may be desactivated to modify the proposed data:
e Scene timerange to extend the selection outside the scene time range. The data
tree is then updated.
e Center body to extend the selection to all bodies. The data tree is then updated.
e Scene spacecraft to extend the selection to all spacecraft. A link to a new database
is displayed.

Data is organized under 3 display types:
o Time series will contain scalar and vector parameters displayable along trajectory
e 2D Display contains 2D cuts and 3D Cubes (displayed as 2D slices)
e 3D Display show field/flow lines and spectrograms.

& IMPEx parameters selection - Scene 1

¥ (& Model data
Y 4 @SINP
¥ &) Earth.Magnetosphere
¥ (& On the fly model for Earth
» = Time series
» ¢ 2D Display
» ("4 3D Display
v @ arm
» &) Earth
¥ &, @3DVIEW
¥ &) Earth.Magnetosphere
¥ (& Tsyganenko Magnetic Field Model T96 and IGRF
» =5 Time series
> 3D Display
¥ &) Earth
v (& AE8APS
> = Time series

Hierarchy of available
external data

Clicking on the left arrows expands the directories up to see the available data.

Passing the mouse on the wording data opens a tooltip giving detailed information about data.

31



3DView User Guide 1.2

Data appear with a box to be ticked to put them in the selection:

¥ 13D Display
¥ (& Field line
Y [ H+
¥ (& H+velocity
[] uxuy Uz

¥ Magnetic fir- *
[E . Method GetFieldLine

Bx,By,E
D o Returns magnetic field lines or stream lines for given set of
¥ (& GUMICS_Earth_run o 3p points.
¥ = Time series Parameter: H+ velocity
¥ [E H+ Resource name: GUMICS_Earth_run_000002/H+_mstate

¥ (g H+ numbe Type: Vector
[ ] Densit Frame: GSE

» (B H+ velocity E‘:Iri't:f‘:;:+

L ﬁ H+ total velocny
L [ﬁ‘ H+thermal pressure
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3.4.5.1.1.1 Models

List of planets and moons having models proposed by different providers (LATMOS,
SINP, FMI...):

¥ (g% Model data

Y @ @LATMOS
» @ Mars
* & Mercury
g [ﬁ‘ Ganymede

¥ i @SINP
L Q Mercury. Magnetosphere
* ¥ Earth.Magnetosphere
» L Saturn.Magnetosphere
L Q Jupiter Magnetosphere

v @ arm
* ) Earth
» () Venus
> & Mars
L [ﬁ‘ Comet

¥, E@3IDVIEW
* i} Earth.Magnetosphere
* &) Mars

* it Earth

3.4.5.1.1.2 Observational data

They are proposed for the spacecraft available in the scene (CLUSTER1 at AMDA server
in the example below) and the period of time of the scene.

v o @AMDA
v E‘ Cluster 1

k[ cIs-HIA

» 5 EFW

L [ﬁ‘ Ephemeris

[ Fem

» [E5 PEACE

¥ [ WHISPER

¥ E electron density

[] density
[] density quality
[] density uncertainty
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3.4.5.1.2 Launch

Once the data selected and prepared, clicking on the Add selected data to the 3D scene button to
begin retrieving data from server.

If data on server has to be computed it can take a few minutes to obtain data.

You can play with the step in “Manage scene” to get less points and reduce the computing time.
If the model coordinate system is different from the scene one, 3DView will propose to convert
data. The process can take some additional delay, especially for field lines.

At the end of the waiting dialog, data and its control window should appear.

3.4.5.1.3 Display

Each data type displayed in the 3D scene is associated to a specific control box allowing to
change the data representation.

Example with the Earth Magnetic field lines model T96 passing through CLUSTER1 trajectory:

CLUSTER1

FLines CLUSTERT SINP Bx By Bz

Line width: O

o 10 20 30
Min. footprint height (km): 0.0
9ED 9ED

nT
Animated : Display: (] Logmode: Display footprints - ||

Display of only the line
passing through the S/C
(by default)

Display in Log mode Display of lines footprints

Example with the SKR total power and energy flux displayed along the CASSINI trajectory:

-1.8E1
a 25 5 75 100 o
) ; -8.0E0
Line height =
PO T _4.4E0
127 1273 2SS9 GENS  SI011  G3AOY

DEO
Wi mAHz

Animated : ] Display: [¥] Log mode: [

Line width - 1.8E2
T T T O T L T S S S T T
3| e 0 E:] 0
Line height: = —
o |.\H|Hu|....L)|....| |Top - 1.4EQ
72 o 25 100
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Examples of scientific data displays

Scientific observational data displayed as scalars and vectors
along the 4 CLUSTER spacecraft trajectories

Magnetic field from CLUSTER1 along the orbit
in the Earth environment (T96 model)

CASSINI orbit and RPWS instrument
data: SKR energy flux (scalar) and
total power (spectrogram)

Simulated JUICE orbit around Ganymede in 2036
with magnetic, electric and temperature fields models

Galileo

Flybys of Juice and Galileo over Ganymede
in the same scene by shifting the Juice orbit of 40 years.
The Ganymede environment model comes from LATMOS server

L How to display some scenes is described in Appendix A.
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3.4.5.2 Remote data (VESPA)

This option is used to search for data provided through VESPA? with EPN-TAP protocol.

#"_ Data discovery with EPM-TAP - m] *
Targetname  Titan EJ Starttime | 2006/02(16 21:00:00 I
Product type |A\I =, Stoptime | 2016/02/17 03:00:00 || Selectregion | Search |
Services Type Target Time... | Time ... | Access .. | Granule.. | Siz.. | Acces... | Thumbnail
A
"
Image/Map  Titan 2009/.. 2009/. imagefits [b9z01a.. 22 hitpli
Image/Map Titan 2009/.. 2009/.. imagefits jb9z010.. 22. hitpll..
titan
Results: 1386
Image/Map Titan 20090, 2009/(. imagefits jb9z010.. 22.. hitpll.
Image/Map Titan 2009/... 2009/.. applicati.. jp9z01a.. 22.. hitpl.. °
b
v

Depending on the file type, a right click on a line allows to download or view the corresponding
product.

3.4.5.3 Remote ground instrument data

This menu is similar to the Remote Data menu, for Ground instruments data.

3.4.5.4 Load Models

This function allows to display analytical models (Magnetopause, Bow shock, Parker spiral, ...)
for central bodies (Earth, Mars, Venus and Sun for the moment).

3.4.5.4.1 Earth models

¥ & Earth

¥ (& BOWSHOCK
|| Fairfield, D.H 1971

v E MAGNETOPALUSE
|| Shue et al. 1987
|| Sibeck et al 1991
|| Cooling et al. 2001

¥ (& SPECIFIC
|| Magnetopause shear angle
| Small Van Allen belt
|| BigVan Allen belt
|| South Atlantic Anomaly (SAA)

2 VESPA (Virtual European Solar and Planetary Access): http://www.europlanet-vespa.eu/
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3.4.5.4.1.1 Bow shock and Magnetopause boundaries

Earth-Sun

The control box associated to the model allows:

Main | Crossings | Normals | ©8n

Display ]

X-axis cut-off @

5. -85.2 -278.3

1
Appearance ‘LINE v

MAGNETOPAUSE Cooling et al. 2001

Main | Crossings | Mormals

Display ]

KX-axis cut-off Q
= -447 -1028

72
Appearance \_LINE v

| DynPress 2 Dynamic ] 2DF

Resetvalues

e [Main tab] to change its appearance: length, colour, display mode (line, fill, points)

e [Crossing tab] to add the display crossings of the model's boundary by the spacecraft (as
little red dots whose colour and size can be adjusted, and list can be displayed)

Display []

e

Size

- Wiew List

&

Marmals ||

. BOWSHOCK Smirnov et al. 1980 boundary crossings

3.4.5.4.1.2 Van Allen belt

For each radiation belt, it is possible to select different display modes (point (POINT), wired

(LINE) and full (FILL)) and cutting (no cutting, %2, %, %). Examples:

37

SpacecraftBody | Time | X(RV) | Y(RV) | Z(RV) | N_X | N_Y |N_Z
VEX 2014-10-18 02.. 017 199 -1.09 074 0.61 -0.3
VEX 2014-10-18 04.. -0.17 -2.62 -0.07 07 072 0.01
VEX 2014-10-19 01... 0.22 1.96 -1.02 0.76 0.57 -0.31
VEX 2014-10-19 02.. -0.25 -2.69 -0.15 0.67 -0.74 -0.07
VEX 2014-10-1923.. 0.27 1.94 -0.95 0.76 0.57 -0.31
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Shape cut | NO_CUT v

3.4.5.4.1.3 South Atlantic Anomaly

3.4.5.4.2 Sun models

3.4.5.4.2.1 Solar Parker spiral
Three options are provided to display the Parker Spiral

o Free (Yellow on the scene hereafter): displays a set of lines

e Fixed point (Red on the example hereafter): displays one line depending on one point
defined by the user

o Follow scene object (Blue line on the example hereafter going through PSP spacecraft):
displays one line depending on the trajectory of a spacecraft

The representation of the spiral can be defined through a control box, as the following:

Parker spiral control x

Display: [¥] J

Solar Wind speed (km/s) g .(:J‘ o | |
oo s Control box allowing to adjust the
@ :
TS evoo e dipsooeyeoy parameters of the free spiral
10 20 20 40 50
Longitude line number Lo Q [
o 25 50

Latitude line number : Kl)‘ L Vo
Linewidth: ~, <77,

Max. range (0.1 AU)
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Example of Parker spiral displayed on a scene with Parker Solar Probe:

3.4.5.4.2.2 CME fronts

Use this option to display CME frontiers observed by STEREO-A or STEREO-B.

Example of CME fronts displayed on a scene with Stereo-A and Stereo-B:

& CME fronts - STEREO-B - FP Catalogue

D Launch time Speed (k... | HEE
st HCME_FP_STEREQ-B_201211200914  2012-11-20T08:14 5330 8.0
ereo-A HCME_FP_STEREQ-B_ 201211210505 2012-11-21T05:05 4590 511
¥ HCME_FP_STEREQ-B_201211220354  2012-11-22T03:54 4650 -45(

Venus HCME_FP_STEREC-B_201211230614  2012-11-23T06:14 4210 -85

HCME_FP_STEREOQ-B_201211200914  2012-11-20709:14 533.0 -8.0

HCME_FP:STEREO-E 201211210505 2012-11-21T705:05 459.0 =510

HCME_FP_STEREO-B_201211220354  2012-11-22T03:54  455.0 -45.0

HCME_FP_STEREO-B_201211230614  2012-11-23T06:14 4210 -65.0

Angular extent (*): ,H‘,‘,,,.

0 50 100 150 200 250 300 350

Max distance (AU): IQ. Froioq @ e oo o

o 5 10

Appearance: _LINE v

s (AU = astronomical unit = 1495978 <m ) Wiew Catalogue
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3.4.5.5 Add Maps

This option allows projecting a map on a body from a list on the 3DView server.

Add projection map >

Body: _Mars 'J

(#) Choose a map from those available on server

Crustal Morsc...

Default
Crustal Morschhaus|

Morschhauser map at 180km

Crustal Connermney
Labeled map
Crustal Cain

Crustal Morschhaus map

over Mars

The altitude of the projection
can be chosen

Some other available maps

Magnetic map “Heigh map Shapes map

Earth maps:

Cyustal Caifipmap Labeled map

&P, )

Mars maps:

Maps can also come from APIS3 service, local disk or a user URL.

() Auroral images from APIS

Found 0 APIS maps
(®) Load a map file (Equirectangular projection)

URL U

Local (&) Browse |

3 APIS : Auroral Planetary Imaging and Spectroscopy
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3.4.5.6 Time Tables

A Timetable is a series of intervals of time (as characterization of particular events).
3DView allows the creation of Timetables from the orbit display on the scene, as well as the
visualization of Timetables uploaded from local or remote servers.

3.4.5.6.1 Create from scene

The generation of Time Tables from a 3DView scene is made by selecting time intervals from the
animation bar.

After positioning the animation cursor at START and STOP times, the user clicks on the Add time
range button to save the corresponding time period. This operation is repeated as many times as
periods to create.

File Media Camera Options EEELIE Interoperability

Remote data (observation/simulation)
Remaote data (VESPA)

Remote ground instrument data

Load Models . -
A0 Waps (Certral bodk) The timg of the cursor positio

—= Creals from scene is syccessively registered
Load Carrington map Chcklng on

Load dala
Generate cube from scalar Start and Stop buttons

Scene controls

els Loop animation [l

Time table generation

| Start

| 2013-01-04T18:40:00 | Addtimerange |

| Stop  |2013-01-04T22:59:00

Start Stop

2013-01-02T18:34:00 2013-01-02T22:54:00
2013-01-03T02:45:00 2013-01-03T07:19:00
2013-01-03T10:12:00 2013-01-03T14:46:00
2013-01-03718:22:00 2013-01-03T23:11.00
2013-01-04T02:19:00 2013-01-04T06:53:00
2013-01-04T10:44:00 2013-01-04T14:20:00
2013-01-04T18.40:00 2013-01-04T22:59:.00

| Generate TimeTable | | Cancel |

14:00:00
112 14:00:00

At the end of this iterative process, clicking on the Generate Time Table button saves the set of
time intervals on a local disk with an “.xml” extension.

3.4.5.6.2 Upload and display along S/C trajectory
A Time Table can be uploaded either from an URL address or from a local disk

The corresponding periods are displayed along the S/C trajectory. Every portion of the
trajectory corresponding to a time interval belonging to the Time is highlighted/colored.

Example of Solar wind intervals observed by MESSENGER on 10 days.

The time tables may come from an “xml” file previously saved or
from search tools, data mining on mathematical criteria applied on
the content of databases, or on machine learning algorithms.
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3.4.5.7 Show Lagrange points/Roche normalized potential

This function displays the Lagrange points and the normalized potential on any two-body
system.

You have to first select two bodies already in the scene (body 1 mass >> body 2 mass), then click
ok to display normalized potential and Lagrange points in the scene.

. Select two bodies - M1>>M2 s

M1 | Earth v M2 | Moon ) [ ok |

Example on the Earth-moon system

Lagrange points Earth - Moen X
Display : ] After Seidov, The Roche problem, ApJ, 2004
Roche normalized potential
yRange -, \U [ == .
e The associated control box allows to change
é 102 % 10 50 %0 79 50 % 100 e appearance of normalized potential sheet.
T ey ' .
SR (U ET R R R LTI o yRange, xMin and xLength are used to change
Resolton T O the plane size.
Tow e Ee sam To change color range, modify min or max
min . .
B o ch et value and hit Enter key on the corresponding
wengtn O Normaized input.
0 10 20 20 40 50 60 7O 80 S0 100 . - .
popearance [FONT = . If Lagrange points are not VlS.lble.OI' too big, use
the bottom size control to adjust it.
Color min -34881 Color max. -2.9881
Lagrange Points
: ]
Size L e e |
0 10 20 20 40 50 80 7O 80 S0 100

3.4.5.8 Load Carrington map

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

body.MONG/MAG map :
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3.4.5.9 Load data

This option is used to upload a data file related to a spacecraft. Data will be displayed along the
spacecraft trajectory.

Only timeseries can be uploaded and only scalars and vectors can be selected for scene display.

The authorized formats are the following: VOTABLE, ASCII, CSV, CDF, NetCDF.
The Help explains the specificities of each format.

The interface allows to choose the spacecraft, the file format and the data file on local disk to be
opened (Browse button). The file is then previewed (the number of shown lines by default (25)
can be changed), and the user has to enter:
e the number of lines to be skipped (not to be processed), in general to skip the header
e the columns to be displayed (one for a scalar, three for a vector)

Here is an example of data upload and display along the Rosetta trajectory (VOTABLE format).

File Wedia Camera Options EEERES Interoperability

Remote data (obsenvation/simulation)
Remote data (VESPA)

Remote ground instrument data

Load Models
Add Maps (Central body)
Time Tables
Show Lagrange points
Load Carrington map

Load data Interface offered
Generate cube from scalar . .

#”. Load science data frem file X

L Browse | @

amefs Loop animation [l

=

Spacecraft | Rosetta v Format, IVOTAEILE

File preview

ik )'P
Show 25 lines
Select columnis) to load
Skip 0 lines
| Load selected data J | Close |
0:00:00
Load of data file:
. Quvrir X
Rechercher gans : | [ fichiers VOtable Y | @@ @) E] e
_ | T1_00386147295b_1_Rosetta_VIRTIS_use_case.xml
Mom du fichier . | T1_00386147295b_1_Rosetta_VIRTIS _use_case.xml
Type de fichier: | Tous les fichiers 'J
Ouvrir | Annuler |
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File Preview:

KTYPE="DATETIME"/=

<FIELD ID="RAD" ARRAYSIZE="3" DATATYPE="FLOAT" NAME="RADIANCE"
UCD="PHOT.FLUX.DENSITY" UNIT="WICM**2/SRIUM"/>
=DATA=

=TABLEDATA=

=TR=

=TD=2015-03-28T07:02:04. 29Z2=TD=

=TD=0.0118236 -0.205059 0.000409755=/TD=

=TR=

=TR=

=TD=2015-03-28T07:02:10.67Z=TD=

=TD=0.0119963 -0.208054 0.000391006=/TD=

=TR=

Skip 0] lines

Load selected data | | Close |

. Load science data from file X
Spacecraft. | Rosetta v Format. | VOTABLE 'J Browse @
File preview
VALUE="2015-06-11T17:46:19.000" XTYFE="DATETIME"/> A
<FIELD ID="TIME" ARRAYSIZE="*" DATATYPE="CHAR" NAME="TIME" UCD="TIME.EPOCH" r

(=
v

Show 25 lines -
Selectcolumn(s) o load

The Load selected data button displays the selected data and opens a dialog box allowing to

adjust the settings of the 3D display and plot data in 2D.

Arrows length:

35 ; 3 75

Arrows width:
12

Sample density:
15

100

Color min 0.0002 Color max 0.2666

Animated : (] Display: [ Log made : [

#”_ Vector science data Rosetta rad

| 20Plot |

- O X

Vector science data Rosetta rad

I

& | 1
| o P
/1 e A

)
- V. gty o
..-..I.r IJ"’L,,\I a1

2015-03-28TO07:00:00 2015-03-28T08:00:00

Time(UTC)

|
Yo N
.\u.ﬁ'n.. \ ilI I ¥

LiTh

2015-03-28TO09:00:00!
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3.4.5.10 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.

User may set the size of these parallelepipeds through a control box.

#”. Generate cube from data
Available scalar data in scene Functions Slices positions -'15-07
SCalar GLUS IERT (D] Fl Xy LT) \ \ \ 7 It
0 2
Scalar CLUSTER1 Bx_gse_nT By_gse STDDEV
Scalar CLUSTER1 Bx_gse_nT By_gse MEDIAN YZ . , o )
MEDI/
Scalar CLUSTER1 Bx_gse_nT By_gsefJ . a _ -26.11
. 0 | [ i X e G @
0 i)
b u Z Color values
ot Min -149.646 Max 15.066 &7z
(®  Cell size (radius) 1 1 1
Transparency point -149.646
Number of slices/axis (Enter to recompute) AT

XY 22 YZ 13 )74 34

| Recompute all slices |

Display: ] Grid: || Log mode : ||

3.4.5.11 Scene controls

This option is used to control plots in the 3D scene:

Scene science data controls X
Scalar CLUSTER1 |b| | Show Control ju
Generated Cube MEAN from Scalar CLUST... | Show Control U
Generated Cube STDDEV from Scalar CLU... | Show Control i
Generated Cube MEDIAN fram Scalar CLUS...| Show Control L
Scalar CLUSTER1 Bx_gse_nT By_gse_nT ... | Show Control | &
Scalar CLUSTER1 Bx_gse_nT By_gse_nT _. | Show Control | E]
Scalar CLUSTER1 Bx_gse_nT By_gse_nT .. [ Show Control | E]
Generated Cube MEAN from Scalar CLUST... | Show Control | (/)
Generated Cube COUNT from Scalar CLUS... | Show Control | ]
Generated Cube KURTOSIS from Scalar CL... | Show Control | V)
7 <
Name of all the control boxes Show/Hide Control box Show/Hide plot
associated to the session in the 3D scene
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3.4.6 Interoperability

34.6.1 SAMP

This option is used to set up a connection between 3DView and a SAMP4 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 Moniter - O bt
| Register with Hub J
Clients Registration
« [PubliciD: |
’ Metadata
Subscriptions

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

800 3DView Samp Client Monitor
Clients Registration
RN . [Pubic D hub

ot b

= opc-at Metadata

" 3DView/IMPEx - Scene 1 )

samp.name: A
Hub

samp.description.text:
org.astrogrid.samp.hub.HubServiceMode$251

samp.icon.url:
http://127.0.0.1:2525 jexport/1/hub.png d
Subscriptions
samp.app.ping
samp.query.by-meta
®-samp.gquery.by-meta

§ 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.

4 SAMP (Simple Application Messaging Protocol): https://wiki.ivoa.net/twiki/bin/view/IVOA/SampInfo
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[ Sarvcas ] Trass R ess e ool e | ® O O No spacecraft found for data.

Select a spacecraft to add data.

| THEMIS-A q

| Cancel |

3.4.6.2 IMPEX configuration

3.4.6.2.1 Services

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

3.4.6.2.2 Trees

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

3.4.6.2.3 Cache/Common space

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

3.4.6.2.4 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.
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4 APPENDIX A: Tutorial for some 3DView visualizations

A.1: CASSINI orbit and RPWS instrument data (SKR energy flux (spectrogram) and total power

(scalar)) visualization

2-
3-

4-
5-

Select CASSINI and directly click on OK button
Menu Science/Remote data

In the data tree select in the Observational data the
RPWS Saturn kilometric radiation (skr) from AMDA
service as below:

v E.‘ Observational data
¥ o @AMDA

v E Cassini
L ﬁ Ephemeris: Cassini
> [ MAG
L ﬁ Ephemeris: Saturn Moons : special
¥ (& RPWS

v E skr

(] total emitled power

| flux LH
|| polarisation

Click on Add selected data to the scene
Move the graphic scene

A.2: Simulated JUICE orbit around Ganymede in 2036 with magnetic, electric and

temperature fields models (2D cuts)

2-

3-
4-

6-
7-

Select JUICE, change the Body center for
Ganymede, and the Step to 60 seconds. Click on
OK button.

Menu Options/Preferences: increase the body JUICE
a little

Menu Science/Remote data

In the data tree select the in Model LATMOS data,
the electric and magnetic 2D cuts as below:

¥ [ Model data
Y @ @LATMOS
Y E.‘ Ganymede
¥ (5 LatHyS_Gany_24_10_13
F = Time series
¥ 7 2D Display
Y E.‘ Single surface
¥ (& Electric

Y (@ XY

v (& TotalElectricField
(/] Etot

» (& ElectricField

i xz

» Yz

¥ E Magnetic

Y (@ XY

¥ (55 TotalMagneticField
(/] Btot

» (& MagneticField

Y E;Q
¥ (& TotalMagneticField

Click on Add selected data to the scene
Move the graphic scene
Use the control boxes to change the plots

48




3DView User Guide 1.2

A.3: Visualization of Magnetic field from CLUSTER1 along the orbit (vectors) in the Earth
magnetic environment (T96 model: field lines)

1- Select CLUSTER1; Stat Time: 2008/07/05; Stop Time:
2008/07/06; click on OK button

2- Menu Science/Remote data

3- In the data tree select in the SINP model the 3D magnetic field
lines as below:

¥ (&5 Model data
¥ b @SINP
¥ & Earth.Magnetosphere
¥ (& On the fly model for Earth
> = Time series
v 20 Display
» (&5 cube
¥ 3D Display
¥ (& Field lines

4- In the data tree select in the Observational data the FGM data

as below:
¥ & Observational data
¥ o @AMDA
¥ (& Cluster 1
r ﬁ CIs-CODIF Flines CLUSTER1 SINP Bx By Bz x
> [ cis-HiA )
> (55 EFW Linewidth: Q7 oEs
- ﬁ, E . 0 10 0 20 254 €4
phemens 3.3E4 33E9
\ E FCM Min. footprint height (km): 00 P 95
Al E’ 02sec [5VDS} T 1.2E0 p= 1.2E0
Ani '59'35" W Leam |y o cLusTER b_gse x
5- Click on Add selected data to the scene o O T TTTT T, 268626
6- Move the graphic scene ad v o ®m @ mw B
7-  Use the control boxes to change the plots: B e
a. Unselect the box “Animated” to have the whole field e 10 20 g bt
b.  Push the Sample density (vectors) to the maximum Sample density -
T 000 T 000
15 1 8 11
1.77
Color min 1.7665 Color max 2656.2572 o
Animated© /] Display: ] Log mode : [ ] | 20PIot |

A.4: Plots for preparing the flybys of Juice over Ganymede (2036) using the Galileo flyby
1996) data shifting the Juice orbit of 40 years.

18152 197104101 (4] Time shift for JUICE

1-  Select Galileo. Change the Body center for e 2 2002 00 3
Ganymede, and the period of time by Time snit 396 |y
1996/09/06 18:30:00 - 1996/09/06 19:30:00 Juna 20110800 time | p300arts 160500 ]

2-  Select JUICE. Change the Body center for Startfime  1996/09/06 18:30:00 SUEpE 2036/04/1317.06.00 [l Center| Ganymede |
Ganymede. Use the Time shift function to shift Stoptime | 1296/09/06 19-30:00 Step 7l Stars| Mo star ,
of 39.6 years (Enter) the period of time _ Selected data files ooty |
(1996/09/06) for JUICE to correspond to its own — 4 _
flyby in 2036. In the scene, the shifted JUICE 56 Ele.nams [ Type I Ehoicy

rn A . Galil lil lete.b ORBIT 198911019 01:29:33-2003/09/22 04:34:38 __Change J
orbit is displayed in green. Sl Jgualc';_"c—rgfnrxf eap
JUICE juice_crema_4,

Galileo

Ganymede radi
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3- Menu Science/Remote data

4- In the data tree first deselect the Center body filter
(the tree is then reconstructed adding the Filters
Ganymede models) i

5- Select in the AMDA data the MAG magnetic field

amplitude (b|) to be plotted on the Galileo | sScene | | center ||  Scene |
trajectory (by default) and add to the scene. timerange v body spacecraft v
¥ (& Observational data
¥ o @AMDA
¥ & Galileo Galileo

» (i3 EPD =
¥ (& MAG —
» [E5 orbit jupiter : burst
v E flybys ganymede
| birc
L |birg]
|| baphio
L |ogphiol
|| basprh
L |ogsprh|
|| bsys3
L |bsys3|

mede radius

6- Inthe LATMOS Ganymede Model data/
LatHyS_Gany_19-03-16, select the Magnetic
field (Bx, By, Bz) in 3DView analysis (Time

& IMPEx parameters selection - Scene 1

N . v E LatHyS_Gany_19_03_16 5 Console | Btot | BxByBz
series) to be plotted on the JUICE trajectory! ¥ = Time series
v E Quick access to provider Resource name Mag/3D
» ﬁTma\MagnelmHe\d
v E LatH\,rS_Gamr_‘l Q_U 3_1 G » (&5 WagneticField Parameter MagneticField
¥ = Time series » [ ElectronDensity Flot on trajectory of scene object f| [ JuicE v I
- _ » (B PlasmaBulkvelocityNarm
¥ E Cluick access to provider » [ PlasmaBulkVelocityVector
. . » ﬁ PlasmaBulkTemperature
r ﬁ Totall‘dagnetlcFleId v E 3DView analysis from cube
> ﬁ MagneticField > (5 TotalMagneticField
: ¥ | MagneticField
» (B ElectronDensity E T

L4 ﬁ PlasmaBulkVelocityMorm

* ﬁ PlasmaBulkVelocityVector

» [ PlasmaBulkTemperature
¥ [& 3DView analysis from cube

» (B3 TotalMagneticField

¥ (& MagneticField

f BxByBz

7- Select now in the 2D Display the Magnetic field
|Bx, By, Bz| to be plotted on the XZ plane.

¥ [& LatHyS_Gany_19_03_16
= Time series
¥ 7 2D Display
- [ﬁ Cube
¥ (& Single surface
v E Magnetic .
> @ xy U 33000 Galileo
» (&5 TotalMagneticField
¥ (& MagneticField

B |BxBy Bz

8- Use the associated control box to change the 2D
Cut plot as below:
Color max= 1000, Log Mode and Recompute

colors
Cut2D XZ |Bx By Bz ®

Transparencies

sices QT
0 2 E W 100

Color values

Min 0 Max 1000
Transparency point 100 50
Recompute colors

Display: [V Log mode : (]
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A.5 . Visualization of Coronal Mass Ejections (CME) fronts expanding in the heliosphere

(HELCAT catalog)
1- Select STEREO-A and STEREO-B S/C on the period of time:
2012/11/02 13:00:00 - 2012/11/29 13:00:00.
2-  Add Natural bodies: Earth and Venus
3- Move the graphic scene (heliocentric view)
4- Science/Load models
5- Select CME, once with STEREO-A as observer, again for
STEREO-B.
¥ @ Sun [ Console T CME fronts ]
¥ (& SPECIFIC
|| Parker spiral

|_| Neutral sheet

B CME fronts

[_J Borovsky flux tubes

SPECIFIC CME fronts
Frame: HEEQ

Ref: Coronal Mass Ejection (CME) fronts generated from HELCATS WP3
Catalogue

Link httpoiiwww. helcats-fp7.eu/cataloques/iwp3 cathiml
Observer SIC | STEREO-A v

6-
7-

Add on the scene
Move the scene

Stereo-A

T
Venus
®

stronomical unit=

D

. CVE fronts - STEREQ-B - FP Catalogue

| Launch time

Angular extent (°)

Appearance:

Max distance (AUY

HCME_FP_STEREO-B_201211200014  2012-11-20T09
HCME_FP_STEREQ-B_201211210505  2012-11-21T05
HCME_FP_STEREO-B_301211220354  2012-11-22T03
HCME_FP_STEREQ-B_201211230614  2012-11-23T06
HCME_FP_STEREO-B_201211200914  2012-11-20T09
HCME_FP_STEREQ-B_201211210505  2012-11-21T05
HCME_FP_STEREQ-B_201211220354  2012-11-22T03
HCME_FP_STEREQ-B_201211230614

2012-11-23T06

| unE v
Display. () -

View Catalogue

A.6 : Small Bodies Visualization (from JPL catalogs) planned in the next version (V2.5)

The interface below allows to select one or several catalogs (their content appears in a bubble

when passing the mouse on the catalog name). This selection can be combined with the distance

of bodies from a selected object.

Ex: How to get the asteroids outside Neptune but no further from the planet than 15 AU

Small body catalogues httpsJissd.jpl.nasa.govisbdb query.cqi Levison & Duncan classification
SNTRERT L3970 A I [¥]  center| Neptune v| Distance(aU) 15
Quter Main-belt(28343) @
Jupiter trojan(8209) | Search | ®
® Centaur(502) ‘
Transneptunian(3466) 184 bodies found MZE»'EI| | AllNone
Objects with orbits outside Meptune (a = 30.1 au)
Search result
Body Type Catalogue Select
524613 (2003 QW113) ASTEROID Transneptunian L A
529823 (2010 PP81) ASTEROID Transneptunian LJ
533704 (2014 MZ69) ASTEROQID Transneptunian -
542889 (2013 MY11) ASTEROID Transneptunian J
(1999 RX215) ASTEROID Transneptunian L
(1999 0Z3) ASTEROID Transneptunian J
(1999 OC4) ASTEROID Transneptunian L
(1995 0J4) ASTEROQID Transneptunian o
(1999 RS214) ASTEROQID Transneptunian L
(1998 RT214) ASTEROQID Transneptunian J
(1999 RF215) ASTEROQID Transneptunian o
(2000 OB51) ASTEROQID Transneptunian J
(2000 PB30) ASTEROQID Transneptunian L
(2000 PC30) ASTEROID Transneptunian U b
(2000 PH30) ASTERQID Transneptunian ([ v
[ OK || Cancel
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Small bodies visualization examples:

® 1 year of Atira asteroids (Select All) and Earth orbits

Preferences

Scene.
Dispiay axes Ticks numaer
Ambiantlight () Reverse colors
Anbakasing

Canter body

Name o] Shage (@) Planet

Display axes Long&Lat |Nane T

Trajectory |,

Display ciness ~Cr

Antializzing (] ¥ = Length

® 1 year of Chiron-type comets (Select All) orbits plus Jupiter and Saturn

167PICINEOS

Saturn CI2013 C2 (Tenagra)

39P/Oterma Jupit:
UPeT b12005 T3 (Read)  165PIWEAR

o — PI2005 S2¢Skiff)
Sun ‘\ \

Cl2016 T5 ( BRMBTARRS) . CI2017 AB5 (PANSTARRS)

Ci2011 P2ﬂAN STARRS)

PI2011 81 (Gibbs)

— N

crzmsﬁQP.ANSTA 16 X1 (Lemmon)

stronomical unit =1
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e May 2020: Solar Orbiter crossing the tail of Y4 ATLAS comet (Other comet catalog,
selected by Text filter: Y4)

Ci2019 Y4 (ATLAS)

A

e May 2020 6t : Y4 ATLAS comet in the STEREO-A field of view

e e S YA ATLAZ) . Stereo-A HI1 - Fixed attitude (0.97, 00,.. X

A X

Solar, Orbiter
%

-~
287

Crz019 Y4-A (ATLAS)

”
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