Main differences between V2.5.1 and V2.5.2

This version only corrects the following anomalglarses a neeENIUS version (V1.13.2).

When computing mean parameters from osculating ionghe GPOrbitwidget, if there were some
unfeasibility, no error messages were uploadedaantbng conversion was displayed. It is no more
the case.

Main differences between V2.5 and V2.5.1

This version corrects the following anomalies:

« The validity intervals for some parameters of @ROrbitwidget are sometime erroneous.
- Always for theGPOrbitwidget, thegetPatriusObject(nethod does not correctly return the
frame and the type of anomaly if the display i$edént from the "pivot".

Main differences between V2.4.2 and V2.5

The main evolution of this version is the link walmew GENIUS version (1.13) and, above all, a
new [PATRIUS version (4.14.1). Thus, using thBATRIUY version may lead to some
incompatibility with previous versions and it is na&tory to use this specific version.

Moreover, some anomalies have been corrected iGE@rbit widget:

« In thegetPatriusObject(nethod of th&sPEarthPotentialForceModelass, thé?ATRIUS
setCentralTermContributionthethod is called using a false argument which iesphot to
take into account the central term of the potential

- Bad management of the Mean/Osculating "Pivot" weedhing the getPatriusObject()
method

« Bad frame conversion when using the- import functionality: now, it is not necessary to
set TEME before the import.

Main differences between V2.4.1 and V2.4.2

The only difference is the correction of an anomalthe GPAttitudeSequencelass that does not
allow to display the available attitude laws.
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Main differences between V2.3.3 and V2.4.1

Except the fact that this version uses n8ENIUS and PATRIUY versions, the main evolutions
concerns th&POrbitwidget

New PATRIUS and GENIUS version

This version usesdENIUY V1.12.1 and PATRIUY V4.10.2. Moreover, the widgets have been
validated usingPATRIUS DATASET V1.4.3.

New GPOrbit functionnalities

e Itis now possible to enter an initial orbit using mean parameters. Conversions will also be possible
between different mean models and osculating parameters.

» Validity intervals for input parameters are better taken into account.

» Tooltips are available to describe the type of parameters, for example in case of formulae as for the
hx, hy vector for equinoctial parameters:

Equinoctial Parameters *

a: * | 7000.0| km
ex: | EI.EI|
ey:* | EI.EI|
hx: * | 0.0]
hy: * | 0.0]

.

LU| Second component of the inclination vector: hy = tan{if2) * sim[ﬂ}!
e * Select | 398500.4415| km#3igt2
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Main differences between V2.2.1 and V2.3.3

Summary

Dependencies
GPOrbit widget improvements and corrections

GPFramesConfiguration improvement
GPCovariance widget
GPForceModels improvement

Dependencies

This version use6ENIUSV1.11.4 andPATRIUSV4.8.

GPOrbit widget improvements and corrections

Previously, when the user modified the type of ogarameters, if this type owned an
anomaly as one of its parameter, this one went hatdmatically to a true anomaly or the
one corresponding to th&ivot" . Now, the widget will keep the anomaly originally
displayed.

On angles parameters, warning occurred when valgesutsid¢g-180 deg, +360 deg |
Pattern for date offset entries have been improved.

Previously, when the user modifiéd" or "lon" values for"HO-n" frames definition
without selecting théDeactivate conversion” option, the frame conversion was not done.

GPFramesConfiguration improvement
This widget now takes into account the possibiidyuse afEOPs constant” option to keep the

last value of when no ones are available after a given epoched@r, the error messages
have been improved, especially when usingGp©rbitConvertor tool.

GPCovariance widget

A new widgetGPCorrelation(and some utilities methods) is now available Whatlows to work
with correlation or covariance matrices.

GPForceModels improvement

GPForceModel$has now the possibility to consider complex poagdritelds for third bodies (by
using a new constructor).
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Main differences between V2.2 and V2.2.1

The only difference is the correction of the digptabit parameters of thgporbitconvertor tool
which are now correctly updated when frames comnéigon are changed.
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Main differences between V2.1.1 and V2.2

This version is essentially due to an update of ldveer level librariesGENIUS V1.10.1 and
PATRIUSV4.6.

Summary

New reset option in th€opy/Pastemenu
Adding Copy/Paste/... for GPIntegrator widget
GPAttitudeSequence default laws initialization
GPOrbit and GPEarthFeatures consistency
Anomaly corrections

New reset option in the Copy/Paste menu

Thanks to the neWGENIUS version, there is now a new possibility in Gepy/Paste/...menu
with the 'Reset option that allows to set data to their defaalues.

Adding Copy/Paste/... for GPIntegrator widget

The menuCopy/Paste/...is now available foGPIntegratowidget.

GPAttitudeSequence default laws initialization

Thanks to th&SENIUS Observer/Observable interfaces, it is now posslmanage consistency
betweenGPOrbitandGPFramesConfiguratiowidgets.

GPOrbit and GPEarthFeatures consistency

It is now possible to better customize the defatiitude laws used inside ti&PAttitudeSequence
widget.

Anomaly corrections

There were some problems with the fact that, sift.@, GENOPUSIs able to store in a
context file, both Pivot" and 'Display" data for orbital conditions using tii&POrbitclass.
Indeed:

o if "Pivot" and 'Display” frames were not the sanfeENOPUS considered orbital
parameters coming from th@ivot" data and frame characteristics from the
"Display" ones which was of course totally wrong.

o Iif the user modified the context file not througlbBNIUS/GENOPUS , it had
to modify both Pivot” and 'Display” data in order to keep consistency between
both data.

Always using thesPOrbitclass, when modifying constants (for example pnii@al orbital
conditions (even only the units), a conversion dase which was useless.

Wrong management of t@ENIUS Observer/Observable interfaces in some widgets.
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Main differences between V2.1 and V2.1.1

Summary

* Improvement of interfaces with GPIntegrator/GPDop853 widgets
e Anomaly corrections

Improvement of interfaces with GPIntegrator/GPDop83 widgets
To better use these widgets, some methods haveAunksu:

* in GPIntegrator widget :
0 a getter to know which type of integrator has been selected.

0 a getter to know which kind of tolerances has been selected.

o two getters to directly get the widgets used for min and max step of the
integrator (needed to manage externally a "before/after" action on them).

0 a setter allowing displaying or not tolerances on the mass.

e in GPIntegrator and GPDop853 widgets:
o validity intervals and methods to modify them. By default, these intervals are:
= constant time step >0
= 0 < min step < max step
= absolute tolerances > 0
= relative tolerances = 0.
0 methods to get reduced tolerances (see corresponding anomalies).

* in GPDop853 widget :
o0 method to get the widget giving help for tolerances definition (needed to manage externally a
"before/after" action on it).

At last, some constructor and methods, will podiytithrow aGintervalException (and no more a
GPDateException which was not useful).

Anomaly corrections

e Saving displayed orbit as well as the "pivot" reference is now correctly working. Indeed, in the
previous V2.1 version:

o if the user only modified the type of anomaly then saved, this change was not recovered in
the saved file. Thus, the next load displayed the original type of anomaly.

o if the user modified the type of parameters and afterwards changed again the type of
anomaly, for display, only the type of parameters was saved and the next load displayed a
true anomaly. Note that anyway, even in this new version, when you change the type of
parameters, the anomaly is automatically set to "true".

« Inthe GPIntegrator widget, updating tolerances was not correctly done for "Reduced" mode.
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Main differences between V2.0.1 and V2.1

Summary

Compatibility with PATRIUS

New Time scales

New maneuvers trigerring criteriae

Impulsive maneuvers with orbital parameters criteriae
Recurrent date events

New widget for numerical integrators definition
Additional validity criteria on PRS coefficients

New autonomous tool to work on orbit data

Anomaly corrections

Compatibility with PATRIUS

This version is compatible with the version 4.4lidPATRIUS library.

New Time scales

If the default mode is the same than for the previgersions, it is now possible to customize the
time scales menu of ti@PAbsoluteDatavidget and thus to add these additional scalesilédole
inside thePATRIUS library) as in the example below:

ts[ 0] = GPDateTi neScal e. GVST,;
ts[1] = GPDateTi neScal e. GST,;
ts[2] = GPDateTi neScal e. TCG
ts[ 3] = GPDateTi neScal e. UTC,

gpDat e = new GPAbsol uteDate("Date:", dateO, ts);

New maneuvers trigerring criteriae

New criteriae on nodes and apsides have been added previous ones (relative or absolute dates
and ).

Impulsive maneuvers with orbital parameters criteriae

It is now possible to define an impulsive maneuwieing orbital parameters increments:
+ 0N semi-major axis
« on eccentricity (and semi-major axis eventually)
« oninclination (and semi-major axis eventually)

Recurrent date events
It is now possible to define date (relative or dboones) events with a recurrence (for example

each day) using specific widgets as GPRecurrentDateDetector and
GPRecurrentRelativeDateDetector
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New widget for numerical integrators definition

New specific widgets have been created to deal mutinerical integrators as some of ones defined
in PATRIUS ¢ and

Additional validity criteria on PRS coefficients

Besides validity interval of [0,1] for each coeféint, there is an additional test on the sum of the
three coefficients (absorption, specular and déjukat must be equal to 1.

New autonomous tool to work on orbit data

For people who want to work on orbit characterss{idate, frame, parameters) without coding, it is
now possible to use a dedicated autonomous toal itgitown (gporbitconvertor-x.x-jar-with-
dependencies.jar).

Anomaly corrections

Impossibility to initialize an orbit using a HO-refme.

Bad [PATRIUS Orbit building when using thgetPatriusObject(inethod: if the displayed
frame is different of the "pivot" one, displayedarite is taken into account but orbital
elements are coming from the "pivot" one (this luas also present in previous versions).
Calling GPVisibilityFromStationDetectoor GPAttitudeSequencavidgets make the tool
incompatible with a headless mode (no display).
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Main differences between V2.0 and V2.0.1

Summary

Event management

GPVisibilityFromStationDetector data read
GPManeuverScenario and GPManeuverSequence I/F
Bad Local time correction

Due to the upgrade ¢#SIMU tool (V11.3), some slight modifications have beeade necessary.
These modifications are mainly internalG&NOPUS and deal with:

Event management

“n, m, p” event management, especially with maneuvers atitude sequences have been
modified.

GPVisibilityFromStationDetector data read

Problem linked to theead() method of theGPVisibilityFromStationDetectowidget: some data
was not correctly read.

GPManeuverScenario and GPManeuverSequence |I/F

Some interface problems @PManeuverSequene@andGPAttitudeSequencelasses led to internal
modifications.

Bad Local time correction

Bad correction from to of the logger (12 hours offset) in the
CustomLocalTimeDetectaiass.
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Main differences between V1.3.1 and V2.0

Summary

PATRIUS and GENIUS upgrade
Saving the Orbit data displayed
TLE entry

By default values

Ground Station widget

PATRIUS and GENIUS upgrade
Now, GENOPUS is linked with a more rece®ATRIUS version (V4.1.1). This update permits to

get less "Custom” classes (seere as these ones have been deployed directiATRIUS.
GENOPUS uses also the la&ENIUS version (V1.8)

Saving the Orbit data displayed

It is now possible to save the way the orbit da@ehbeen displayed via tf@POrbit widget
independently of the "Pivot"” (i.e. the way the bdata have been saved in memoty).

TLE entry

Always for theGPOrbitwidget, it is now possible to enter directiy &= data. These data will be
automatically converted in osculating parameters.

By default values

In the GPSunPointingAttitudeLawidget the by default axis are noew and+J (rather than-! and
in the previous version).

Ground Station widget

A specific GPGroundStationvidget for defining ground station data has beeated. This widget
is also used in th&PVisibilityFromStationDetectowidget




11/13

Main differences between V1.3 and V1.3.1

The only difference vith the previous V1.3 versienthe fact that it is originally linked to
PatriusDataset V1.0.3:

+  new / table
+  new DE406 ephemeris (by default !)
+  new data

Malin differences between V1.2.1 and V1.3

Some corrections and new features mainly due tapdate of th& ATRIUS version (3.3) and use
of GENOPUSbyPSIMU.

Summary

e Compatibility with PATRIUS V3.3
* Copyé&Paste

* GPFramesConfiguration

* GPEventDetectors
 GPVehicle

* GPForceModels

* GPManeuvers

» GPAttitudeSequence

* GPGeodeticPoint

e CustomUS76, CustomMSISE2000
* Variable names

* Anomaly corrections

Compatibility with PATRIUS V3.3

This GENOPUS version is compatible witRATRIUS V3.3 (especially with its new management
of exceptions due to divisions by zero).

Copy&Paste

SomeCopy&Paste (andImport/Export ) functionnalities have been added@aNOPUS widgets
asGPOrbit GPVehicle GPManeuverSequence.).

GPFramesConfiguration

It is now possible to initialize thePFramesConfiguratiowidget with a specific configuration not
necessarily issued from a Factory thanks tosetFramesConfiguration()
setDefaultFramesConfiguration(fJand setSavedFramesConfiguration(as well as adapted
constructors with &ramesConfiguratioobject as input.
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GPEventDetectors

It is now possible to specify the list of availalsletions associated to the event and, when
only one action is indicated, it does not appeathen
for events which manage multiple occurrences, chsuiogcurred to be more obvious for the
user with now three entries:

o From " occurrence

o Every n occurrence

o Until n" occurrence
There is no more CodingEvents in the events dedmit

=> incompatibility in the code due to the possibilityspecify the list of available actions and to the
occurrence management

GPVehicle

The way to manage mass properties has been impiovedier to allow to make mandatory the
fact to display dry mass value. Moreover, when taikie is equal to zero, it raises a warning and
Nno more an error.

GPForceModels

It is possible now to hide the choice of the "attian models" (i.el ) AT
as well as to define which models will be displayed

Maximum degrees are now displayed when variablerpiat is selected.

By default values are proposed for

Name of the model must be set as a new parametiee abnstructor.

=> incompatibility in the code due to additional argents for the full constructor

GPManeuvers

If engines and/or tanks needed to define a manesi\sat toNONE, the maneuver (and the
sequence) raised an error.
by default, maneuvers components are sefAtmular" as event is aRelative datée'.

GPAttitudeSequence

It is now possible to define an attitude sequenceensimply that using switches, using a
single attitude law.

the constructor has changed as it is also poswhiefine how the attitude laws list wil be
displayed (one by one or all in a vertical listtbwkd by theGENIUS GComponentList
widget.

If an attitude law is set tNONE, the sequence raised an error.

only RESET_STATE or RESET_DERIVATIVE may be selected as actions for switch
events.

by default, attitude laws angular bias definitiesrset to ZYX Cardan Angles".

=> incompatibility in the code due to the new boolédag
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GPGeodeticPoint

A new argument has been added to the constructbranMboolean that indicates if the name of the
geodetic point will be displayed or not.

=> incompatibility in the code due to the new boolélag

CustomUS76, CustomMSISE2000

The ellipsoid used as an entry is now necessar[RATRIUY ExtendedOneAxisellipoidbject
and no more &odyShapawhich is one of its interface.

=>may be some incompatibility in the code if the BStgipe interface was used

Variable names

Some names changed in the XML files in order tonfmee consistent (for example, capitals vs
lowercase letters).

=>some incompatibility with old XML files

Anomaly corrections

« bad management of the clear function of@#Vehiclewhen it is noit yet initialized

« problem in theyetLaw()method of th&sPSunPointingAttitudeLawlass as the first
argument when creating tistomSunPointingbject was the Sun. It implied that the
second direction was normal to the satellite addher than the poles axis as described.

- bad update of the units for tEPDateOffsewidget.

« bug when the initial list of maneuvers was null.

- bug when a rotation was initialized




