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A solution

CesiumlJS

* Javascript library |
* Display Interface

* Possibility to use it .
off_line'/online’ |

Logo of CesiumlS



| Example of 'usag'eo'f Cesiurh‘Js :

e Usage online : Sandcastle (https: //sandcastle cesmm com)
oResources imported from Cesium lon

JavaScript code H‘HTML body & CSS \

1 const viewer = new Cesium.Viewer("cesiumContainer”,
2 shouldAnimate: true,

31
a4

B 5 Sandcastle.addDefaultToolbarButton(“Satellites”, fun
6  viewer.dataSources.add(

7 Cesium.CzmlDataSource.load("../SampleData/simple
8 )
9

10  viewer.camera.flyHome(2);

11 1)

12

13 Sandcastle.addToolbarButton(“Vehicle”, function () {
14  viewer.dataSources.add(

26 Sandcastle.reset = function () {
27  viewer.dataSources.removeAll();
28 };

29

{

ction () {

.czml"),

15 Cesium.CzmlDataSource.load("../SampleData/Vehicle.czml"),
16 );

17

18  viewer.scene.camera.setView({

19 destination: Cesium.Cartesian3.fromDegrees(-116.52, 35.02, 95000),
20 orientation: {

21 heading: 6,

22 1

23 1});

24 1)

25

Cesium 1.124 1

| Satellites || Vehicle |

@ CESIUM i0n pus s 1
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Cesium sandcastle mterfaces Wlth the javascript interpreter and the run window


https://sandcastle.cesium.com

Example of usage of CesmmJS

* Usage offline = A GitLab repository -
(https://gitlab.orekit. org/Zudo/oreczml JS- mterface)

oResources imported locally . |
oJavascript local server — adapted to bigger simulations‘ |

o o o — o o zx z Bl |
Localjavascrlpt server Wlth CeS|umJS wmdow launched '



What is OreCzml ?

Developed to create an interface between
Orekit and CesiumlJs. |

* Java library

* Uses Orekit and Cesium language writer
as dependencies

* Converts Orekit objects into
understandable objects for CesiumJS

(szl)
* First release : V1 O




Whatis Czml?

version®:

"Cesium Lahguage"

JSON Format with only
one element

Describes objects inthe
simulation '

Skeleton of the simulation

File that Cesium -
understands and reads -

multip

lier®:60

"o |
terval®: "2 Y9 0n-nns
oolean®: tru
}
position®: {
referenceFrar
i latio
a

" Example of a simple Czml file with a satellite



Czml architecture

|

* File start with "[" and ends with ! et {

"id": "Packet N°1",
* Objects = Packets

"name": "A first packet"
* Packets starts with "{" and ends wi_th "} 3

* Properties inside packets with e {
qUOtati'OnS marks SR ||id||. "PaCket N02||
* Values after ™% w2t v _' } |
| ]

Architecture of a Czml file



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) iIsused as a dependency on v I\n sys

OreCzml.

¥ ThIS llbrary almS at ertlng and fOI’mattlng GOVERNMENT INITIATIVES (AGl) .
the String outputted to generate a Czml
file with the right archltectu re. :
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Functionalities of OreCzml ‘

Creates objects in the file from Orekit objects

Possibility to create (V1.0):

Satellites
Constellationsc@:}

Ground Statio'ns- ﬁ

Fields of observations @
Ground tracks @ égg
Visibility inter-satellite @
Visibility station-satellite @

. Interplanetary bodles@)
e Ellipsoid of covariance:- (b@

| Possi'bility'to m'anage('V1 0):.

. 3D Models @

S

* Satellite reference system g&f

» Earth reference system /Q\

%
* Maneuvers
' N



Archltecture of OreCzml
IVIuItl Module Project

OreCzmlis composed of two " OreCzml- Core OreCzml-Tutorials
modules: . Java Java
e OreCzml-Core : Archi Objects IAdap’COFS
. Adaptors AttitudeTuto
* OreCzml-Tutorials _ FieldOfViewTuto
Builders
: ‘ Factories GroundTrack
Core: Allthe classes related tothe - | objects Interplanetary
functionalities of the library SO NonVisual Intervisu
| : Primary | Other
. - : : TrackingVisu
Tutorials: Several examples that users =~ [|-2e°"®Y N
can run and understand how to use File
OreCzml . | Errors
' Resources




General information about-objects.

* Primary objects: Objects directly O bJe Cts '
displayed on screen (Ex :Satellites) i

* Secondary objects: Objects that P |"| M a ry i U
need primary objects to exist (Ex :. - | . .' .
Bl ' Secondary

- Non-visual objects: Objects thatdo -
not depend a primary object but do

not display on screen - ; -. NOﬂ-Vlsua|

* All primary objects have a builder
class attributed

12
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The header
Is the flrst object to mstantlate
when using OreCzml.

It defines: ' {

"id":"document",
"version":"1.0",

* The time range of the simulation “name* :“Dunny._Header",

"version":"1.0",

* The default time step between “clock”:{
) "interval":"2824-01-081T00:00:00Z/2024-01-81T00:01:00Z",
each instant Py "currentTime" :"2024-81-81T60:60:002",
: ‘ A "multiplier”:10,
* Thetime scale to use forthe “range” : "LOOP_STOP"
. ; : "step":"TICK_DEPENDENT"
simulation Wk o }

Several headers can be used
simultaneously for different
simulations.

Example of a Headef object ih the czml file.
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How to create Czml objecté'?
. Spacecrafts

Created from a BoundedPropagator
object

Satellites bbjects have:
* Anephemeris .

* . An attitude

e  Amodel (2D/3D)

Example of a satellité object on CesiumlJS
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How to generate a Czml objeét_s na e
. Ground Sta'tioné ' %

Created from a TopocentricFrame
object | |

Ground station objects have:
e _Apositiononearth

- Amodel (2D/3D)

saarAln angle of apér_ture

Example of two ground stations on CesiumJS
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How to generate a Czml objeéts 0

Line of Visibility
Created from a Satellite and a - |
TopocentricFrame

* Theyrepresent 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 6bject heeds to be
built with the CzmlFileBuilder
object.

A Czml file object contains:

* Aheader object

+ Allthe prima'ry.objects

* Apathwhereto o.utput the file

- The CzmlFile object is the bridge

between the Czml objects and the
Czml file created on output.

It contai’n_s all the information

neededto build the output.



Demonstrator



......

And after?

To better use OreCzml, install the local
Cesiumls interface.

Additional capabilities | added :
- Objects selection /i

* Light management ¥ 1
» ITRF/GCRF view scene switch
. NavBall | et |




-
.

- And after?

« OreCzml added to the GitLab Orekit
Group.

* Awikiis available on this GitLab to
fully explains how each class works.

- Feel free to Contribu’geby opening
tickets or giving solution’s AL

Orekit &

Namespace of the projects directly related to the Orekit project and maintained by the Orekit core team

Sous-groupes et projets  Projets partagés Inactif

(9 | nscharcne s eracarns mankoury o] (vom =[]
0 Siu-l:::::sfo%\ch process. *1 ily a 6 mols

0 = oreczML & *6 iLy a un jour
@ “‘ ! grr:klw(lit\s?res low level space dynamics library written in Java. It provides basic elements (orbits, dates, attitude, frames, ...) and various algori * 13 [yatIEEs
o ?hr:kpifoﬂ:faprs?ﬂes external data for physical models - like earth orientation parameters and the leap seconds history - required by Orekit libra... *5 @) r2ezmEE
00 ‘:rl::(rjg;i\zy\‘s‘eplfemaﬂm of orekit python wrapper based on jpype * 1 ily a 2 semaines
00 g:f:::::ﬁ?:::z;::sm = * 3 iy a2 mois
(o) %r:::;l’:.::;i:l;eﬁ library * 6 ily a 20 heures
00 okl Webete & * 3 il y a un mols

New Orekit website, based on Jekyll (a static website generator) and Bootstrap (a popular HTML, CSS, and JS framework).

[ Accept entries of every ODM file.
#50 - créé il y a une semaine par Julien LEBLOND < 11

Enhancement ([FE8ires) (High

[ Use Navball to display spacecraft attitude with respect to local orbital frame
#49 - créé il y a une semaine par Jéréme TABEAUD < 11
CeslumJs Related (Enhancement (FESIUIES)

[ Test coverage objective 90% for 1.1.
#41- créé il y a un mois par Julien LEBLOND < 1.1

MinorRolesse. Quaty Tos
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Conclusion

* OreCzmlis a real bridge between Orekit and
Cesium, between computation and
visualisation.

e OreCzml now released its first version V1.0

* Itis stillimproving and will be bﬁe_tter in time
“with the cooperation of the Orekit
community.
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Thank you for your attent

()
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