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A need for 3D visualisation

Orekit : A robust computation tool with 
a lack in visualisation

Why 3D display is essential:
• Visual verifications on the fly
• Improved communication
• Simplifies complex output datas
• Educational demonstrations

Example of result from orekit-tutorials
(from the console after a run)

2



C2 – Usage restreint 

A solution

CesiumJS

• Javascript library
• Display Interface
• Possibility to use it 

offline/online

3 Logo of CesiumJS
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Example of usage of CesiumJs
• Usage online : Sandcastle (https://sandcastle.cesium.com)

oResources imported from Cesium Ion

Cesium sandcastle interfaces with the javascript interpreter and the run window4

https://sandcastle.cesium.com
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Example of usage of CesiumJS
• Usage offline – A GitLab repository 

(https://gitlab.orekit.org/Zudo/oreczml-js-interface)
oResources imported locally 
oJavascript local server – adapted to bigger simulations

Local javascript server with CesiumJS window launched5
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What is OreCzml ?

Developed to create an interface between 
Orekit and CesiumJs.
• Java library
• Uses Orekit and Cesium language writer 

as dependencies
• Converts Orekit objects into 

understandable objects for CesiumJS 
(Czml)

• First release : V1.0
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What is Czml ?

"Cesium Language"
• JSON Format with only 

one element
• Describes objects in the 

simulation
• Skeleton of the simulation
• File that Cesium 

understands and reads

Example of a simple Czml file with a satellite7
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Czml architecture

• File start with "[" and ends with "]"
• Objects = Packets
• Packets starts with "{" and ends with "}"
• Properties inside packets with 

quotations marks
• Values after ":"

Architecture of a Czml file
8
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Usage of the Cesium Language Writer

• Developed by Ansys Government 
initiatives (AGI). They developed System 
Tool Kit (STK) which is well-known now.

• The Cesium Language Writer (Czml 
writer) is used as a dependency on 
OreCzml.

• This library aims at writing and formatting 
the String outputted to generate a Czml 
file with the right architecture.
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Functionalities of OreCzml

Creates objects in the file from Orekit objects

Possibility to create (V1.0): Possibility to manage(V1.0):

10

• Satellites
• Constellations
• Ground Stations
• Fields of observations
• Ground tracks
• Visibility inter-satellite

• Satellite attitude
• 3D Models
• Interplanetary bodies
• Ellipsoid of covariance
• Satellite reference system

• Maneuvers
• Earth reference system

• Visibility station-satellite
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Architecture of OreCzml

OreCzml is composed of two 
modules:
• OreCzml-Core
• OreCzml-Tutorials

Core: All the classes related to the 
functionalities of the library

Tutorials: Several examples that users 
can run and understand how to use 
OreCzml
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General information about objects

• Primary objects: Objects directly 
displayed on screen (Ex :Satellites)

• Secondary objects: Objects that 
need primary objects to exist (Ex : 
Attitude)

• Non-visual objects: Objects that do 
not depend a primary object but do 
not display on screen

• All primary objects have a builder 
class attributed

12
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The header
Is the first object to instantiate 
when using OreCzml.
It defines:
• The time range of the simulation
• The default time step between 

each instant
• The time scale to use for the 

simulation
Several headers can be used 
simultaneously for different 
simulations.

Example of a Header object in the czml file.
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How to create Czml objects ?

14

Spacecrafts

Created from a BoundedPropagator 
object
Satellites objects have:
• An ephemeris
• An attitude
• A model (2D/3D)

Example of a satellite object on CesiumJS
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How to generate a Czml objects ?

Ground Stations

15

Created from a TopocentricFrame 
object
Ground station objects have:
• A position on earth
• A model (2D/3D)
• An angle of aperture

Example of two ground stations on CesiumJS
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How to generate a Czml objects ?

Line of Visibility
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Created from a Satellite and a 
TopocentricFrame
• They represent the visibility 

window of a satellite for a given 
station

• Can be applied to constellations
• Are computed with Elevation 

detectors from Orekit
Example of lines of visibility with the 

visibility circles of stations
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Czml file object

A Czml file object needs to be 
built with the CzmlFileBuilder 
object.

A Czml file object contains:
• A header object
• All the primary objects
• A path where to output the file

The CzmlFile object is the bridge 
between the Czml objects and the 
Czml file created on output.

It contains all the information 
needed to build the output.

17
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Demonstrator
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And after ?

To better use OreCzml, install the local 
CesiumJs interface.

Additional capabilities I added :
• Objects selection
• Light management
• ITRF/GCRF view scene switch
• NavBall

19
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• OreCzml added to the GitLab Orekit 
Group.

• A wiki is available on this GitLab to 
fully explains how each class works.

• Feel free to contribute by opening 
tickets or giving solutions

And after ?

20
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Conclusion

• OreCzml is a real bridge between Orekit and 
Cesium, between computation and 

visualisation.
• OreCzml now released its first version V1.0
• It is still improving and will be better in time 

with the cooperation of the Orekit 
community.
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Thank you for your attention
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Questions
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