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

2 PREREQUISITES 
 
Java Runtime Environment version 1.8 or later, available at http://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. 

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 

You need JRE (Java Runtime Environment) 1.8 to launch 3DView. You can download from 

https://www.java.com/. When you click on the "Launch 3dview" button, the jnlp file is 

downloaded. 

Then click on the downloaded jnlp file to launch application. 

 

3.2 Ubuntu 22 - Firefox 

On ubuntu, you need to install the JNLP launcher Icedtea with sudo apt install 
icedtea-netx 

Then, 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 

3.3 Fedora 39 - Firefox 

On Fedora, you need to install the JNLP launcher Icedtea with sudo yum install 
icedtea-web 

http://www.java.com/
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Clicking on the button "Launch 3dview" should launch the application. If not, in a 
terminal, go the the downloaded file folder and launch javaws launch3dview.jnlp 

3.4 Mac OSX 10 - Safari 

You need to install JRE (Java Runtime Environment) 1.8 to launch 3DView. You can 
download from https://www.java.com/. 
When you click on the "Launch 3dview" button, the jnlp file is downloaded. 
 
Then click the download icon 

 
 
and then simultaneously hit CTRL key and click on the downloaded file: 

 

4 USE 3DVIEW  
 
3DView is available at the following address: 
 
http://3dview.cdpp.eu 
 

http://3dview.cdpp.eu/
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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. 
 

 
 

4.2 Desktop Bar 
 

 
 
Select: 

• New to open a new 3D 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 
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Select Properties to change the frame’s colour of displayed scenes. 
 

 
 

   
 
 
Animation is used to animate several scenes at the same time. 
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Select About to display the current version details. 
Select Commands to display the list of navigation commands, using the mouse and 
keyboard. 
 

4.3 Conjunction Search 
 

4.3.1 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. 
 

 
 

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. 

• 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 
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4.3.2 CST 2DView window 
 
The Visualization interface type – 2D View button opens the following window in 
which the region may be picked up. 

 
 

4.3.3 Result window 
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From the Result window, right click on a conjunction to : 

• plot conjuntion in the current scene or a new one, or 
• 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. 
 

4.4 3D WINDOW 

4.4.1 Main view 
 
A 3D window is composed of 5 parts: 

• Menu, 
• Animation control 
• 3D scene, 
• Information panel 
• Control box 
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4.4.2 Menu bar 
 
The Menu bar provides access to advanced features: change display settings, display 
models, save images, access and display data... 

4.4.3 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. 

4.4.4 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. 

Control Box 

Menu Bar 

Animation Control 

3D Scene 

Information Panel 
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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. 

4.4.5 Information panel 
 
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 
display of distances or time shifts. 

4.5 Menu Bar 
 
 

4.5.1 File  

4.5.1.1 Open file 
 
This option opens a scene that was previously saved 

4.5.1.2 Save file 
 
This option saves the current scene. 

4.5.1.3 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 

 



3DView 2.3 user guide 

  13 

 
 

4.5.1.4 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. 
 

4.5.1.5 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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4.5.1.6 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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4.5.1.7 Add user spherical simulation 
 
This option can be used to add user spherical simulation to the 3D scene. 
 

 
 

 
 

4.5.1.8 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:  

 
 

4.5.1.9 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: 

• matrices (Time,xx,xy,xz,yx,yy,yz,zx,zy,zz) or 
• quaternions (Time,x,y,z,w). 
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4.5.1.10 Add instrument FOV to object from file 
 
This option is used to add several instruments with data related to the Field of View from 
a local 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° 
 

4.5.1.11 Save orbits and trajectories 
 
This option saves orbit and attitude of spacecraft and planets in an ASCII file. 
 

4.5.1.12 Exit 
 
This option closes the 3D scene. 
 

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

4.5.2.1 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.  
 

4.5.2.2 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. 
 

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

• Good: 2 times the screen size 
• Medium: screen size 
• 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. 
 
 

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

• View the planes 
• Set the camera perpendicular to the plane to be viewed. 

4.5.3.1 XY View (reset view) 
 
Sets the camera in front of the XY plane. 

4.5.3.2 ZY View 
 
Sets the camera in front of the ZY plane. 

4.5.3.3 XZ View 
 
Sets the camera in front of the ZX plane. 

4.5.3.4 Chase camera 
 
Sets the camera which follows an object. 
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4.5.3.5 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. 
 

4.5.3.5.1 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: 

• Geographic 
• Quasi-dipole 
• APEX 
• AACGM 

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

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

• 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 

 

4.5.4 Options 

4.5.4.1 Preferences 
 
This menu allows changing some display options. 
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4.5.4.1.1 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. 
 

4.5.4.1.2 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. 
 

4.5.4.1.3 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). 

Trajectories display change 

Bodies display change 

Center body display change 

Scene display change 
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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. 
 
 
 
 
 
 
 
 
 
 
 

4.5.4.2 XYZ planes 
 

 
 
XYZ planes can be displayed as a shape of grids, points or translucent plans. 
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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) 
 

 
 
 
Translucent plane (FILL) 
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The width of the grid corresponds to the display unit (radius earth, Mars, astronomical 
unit...) 
 

4.5.4.3 Distance between 2 objects 

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

 
 
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. 
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4.5.4.3.2 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. 
 

 

4.5.4.4 Show angles 

4.5.4.4.1 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. 

Distance link 

Distance value 
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Result in the 3D scene: 
 

 

4.5.4.4.2 2DPlot 
 
This option displays angle values as a function of time.  
 

 

4.5.4.5 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: 

Object to point at  

Boresight 

Spacecraft 

Second object to point at 
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4.5.4.5.1 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. 

4.5.4.5.2 Direction type 
 
The type allows choosing between a fixed direction in the spacecraft coordinate system 
or a target to point at. 
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 EMEJ2000 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. 

4.5.4.5.3 Representation type 
 
Three types of representation are available: 

• Cone 
• Line 
• Tetra 

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

Spacecraft choice Instrument choice 

Direction type 

Representation type 

Display parameters 

Show simulation in a separate view 
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The second one draws a line in the axis of the entered vector. 
 

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



3DView 2.3 user guide 

  27 

 

 
 
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 Camera/ZY view. 
 

4.5.4.5.4 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.   
 

4.5.4.5.5 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. 
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Closing the window automatically removes the cone in the main window. 
 

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

 
 

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

4.5.4.8 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. 
 

 
 
To view a ground station: 

1. Choose the desired station among those proposed, 
2. Activate the display in the 3D scene, 
3. Modify the properties (only the angle of the cone of vision, its length and its 

colour can be modified), 
4. Validate changes: “Update properties”. These changes will not be retained after a 

restart of the application. 
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4.5.4.9 Show ground labels 
 
This menu allows setting labels on a body. Select Options>View ground labels 
 

 
 

4.5.4.10 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 
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4.5.5 Science  
 

4.5.5.1 Remote data (IMPEx) 
 

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. 
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                                                                                Figure 1 All filters ON 

 
 

                                                                              Figure 2 All filters OFF 

Three filters may be used to modify the displayed hierarchy : 
 

• 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. 
 

• 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. 

 

4.5.5.2 Remote data (VESPA) 
 
This option is used to search for data provided through VESPA. 
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4.5.5.3 Remote ground instrument data 
 
This menu is similar to the Remote Data (IMPEx) menu, for ground instruments. 
 

 
 

4.5.5.4 Models 
 
For some central bodies (Earth, Mars and Venus for the moment), static physical models 
are available. Here is the list of implemented models. 
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4.5.5.4.1 Earth models 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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, ½, ¼, ¾). Here are some examples 
showing different models: 
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4.5.5.4.2 Mars and Venus models 
 
For Venus and Mars, only bow shock is available. Bow shock on Mars and Venus 
       

 

 
 

4.5.5.4.3 Parker spiral 
 
Three options are provided to display the Parker Spiral 
 

• Free (Yellow): displays a set of lines 
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• 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 

spacecraft 
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4.5.5.5 Time Tables 

4.5.5.5.1 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 

 

 
 

 
2) Put the cursor at the starting point of the interval on the time bar.  
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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.  
 

 
 
6) Addition of a new interval in the same way as 2)  
7) Or stop and generate the Time Table. 

 

 
 

 
8) Select a directory and enter a file name, which will be created with a “.xml” 
extension 
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4.5.5.5.2 Upload and display along S/C trajectory 

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

of the scene.  

 
 

4.5.5.6 Load Map 
 
This option allows displaying a projected map from a list on the 3DView server or from 
the users’ disk. 
 

 
 

 
 

Figure 3 Load Map Control Window 
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                                                              Figure 4 Example of Map over Mars 

4.5.5.7 Show Lagrange Points 
 
This option allows displaying the 5 Lagrange point in 3D scene based on two bodies. 
 

 
 

4.5.5.8 Load Carrington map 
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This option is used to add Carrington maps from STEREO, EIT or SDO to the Sun as 
central body. 

 
 

 

4.5.5.9 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/). 
 

 



3DView 2.3 user guide 

  42 

 
 
 

4.5.5.10 Load data 
 
This option is used to upload a data file related to a spacecraft. 
 

 
 

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

 
 

4.5.5.12 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. 
 

4.5.5.13 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. 
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4.5.5.14 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. 
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4.5.6 Interoperability  
 

4.5.6.1 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. 
 

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

 
 
 
 
 
 
 
 
 
 
 
 

 
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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4.5.6.2 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). 
 
 
 
 
 
 
 
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. 
 

4.5.6.3 IMPEx configuration 

4.5.6.3.1 Services 
 
This option displays the URL of IMPEx services providing access to observations and 
simulations. 
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4.5.6.3.2 Default trees 
 
This option displays the URL of IMPEx files providing the description of simulation 
resources: 
 

 
 

4.5.6.3.3 Cache/Common space 
 
This option is used to give the name of a local directory used to store shared information 
and data. 
 

 
 

4.5.6.3.4 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. 
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