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» Maintenance release
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- time-orbit conversion executable
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26/05/06

3.6

* Maintenance release
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- X0_gen_oef
- Xo_check_osf and xo_check_oef
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3.7

* Maintenance release
* New features:
- Function expcfi_check_libs

- Library version for MAC OS X on Intel
(32 and 64-bits)

13/07/06

3.7.2

* Maintenance release
* New features:
- TLE data for orbit operations and prop
gation
- New executable: gen_oef

31/07/08

3.7.3

* Maintenance release

07/05/10
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1 SCOPE

The EXPLORER_ORBIT Software User Manual provideketailed description of usage of the CFI func-
tions included within the EXPLORER_ORBIT CFI softwdibrary.
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2 ACRONYMS AND NOMENCLATURE

2.1 Acronyms

ANX
AOCS
CFI

EF

ESA
ESTEC
FOS
GS
OBT
osV
Ssp
SRAR
SUM
TLE
TOD
uTC
uT1
WGS[84]

Ascending Node Crossing

Attitude and Orbit Control Subsystem
Customer Furnished Item

Earth Fixed reference frame
European Space Agency

European Space Technology and Research Centre
Flight Operations Segment

Ground Station

On-board Binary Time

Orbit State Vector

Sub-Satellite Point

Satellite Relative Actual Reference
Software User Manual

Two Line Elements

True of Date reference frame
Universal Time Coordinated
Universal Time UT1

World Geodetic System 1984

2.2 Nomenclature

CFI

CFI function
Library

A group of CFI functions, and related softwanel @documentation. that will be dis-

tributed by ESA to the users as an independent unit

A single function within a CFI that cae called by the user
A software library containing all the CFlrfations included within a CFI plus the

supporting functions used by those CFI functioren@parently to the user)
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3 APPLICABLE AND REFERENCE DOCUMENTS

3.1 Applicable documents

[GEN_SUM] Earth Explorer Mission CFl Software. GesleBoftware User Manual. CS-MA-
DMS-GS-0002. Issue 3.7.3 07/05/2010

3.2 Reference documents

[MCD] Earth Explorer Mission CFl Software. ConvemsDocument. EE-MA-DMS-
GS-0001. Issue 1.0 27/10/09.

[MSC] Earth Explorer Mission CFl Software. ConvemsoDocument. EE-MA-DMS-
GS-0018. Issue 1.0 27/10/09.

[F_H_SuUM] Earth Explorer Mission CFl Software. EXPRER_FILE_HANDLING Soft-
ware User Manual. EE-MA-DMS-GS-0008. Issue 3.77308/2010

[DAT_SUM] Earth Explorer Mission CFI Software. EXPRER_DATA_ HANDLING Soft-
ware User Manual. EE-MA-DMS-GS-0007. Issue 3.77308/2010

[LIB_SUM] Earth Explorer Mission CFl Software. EXPIRER_LIB Software User Manual.
EE-MA-DMS-GS-0003. Issue 3.7.3. 07/05/2010

[FORMATS] Earth Explorer File Format Guidelines. T8-ESA-GS-0148.
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4 INTRODUCTION

4.1 Functions Overview

This software library contains:

CFI functions allowing accurate computation ofibdiate vectors, either at ascending node or (by
propagation) at any point in the orbit of any Edt#tplorer satellite.

The orbit propagation may be performed based dardiiit propagation models. The initial set of
models supported are:

- Mean Keplerian model
- Spot model

It includes an interpolator, orbit propagator aadesal routines used to feed the propagator with
either simulated, predicted or restituted initiats vectors.

CFI functions required to compute the orbit scenfile, used for Earth Explorer mission planning
purposes, and several orbit files useful for tesparposes (Predicted Orbit File, Restituted Orbit
File, DORIS Navigator Files).

It contains:
- alibrary of functions which can be called frormain executable program

- a set of executable programs (1 for each functidtf) the exact same functionality as the func-
tions

The following sections summarize the set of funtdimn this library:

4.1.1 Orbit Initialisation

Before doing any orbit calculation, the orbit stibhk initialized using one of the following funats

xo_orbit_init_def this software generates a cartesian state vactamd the true ascending node
crossings as a function of the date (processing)tithe longitude of the ascending node, the satel-
lite Repeat Cycle Length, the mean local solar tamé either the drift in mean local solar time or
the inclination. For the Spot model, the routinegates the Spot elements.

X0_orbit_cart_init This software initializes the orbit using as ibpwcartesian orbit state vector.

xo_orbit_init_file: For the Mean Keplerian model, this software re@dsgesian State Vectors. For
the Spot model, this routine generates the Spohesies. The following input file types are
accepted:

- Flight Dynamics predicted ascending node statéovec
- DORIS Navigator Data

- FOS Restituted Orbit Files

- DORIS Preliminary Orbit

- DORIS Precise Orbit

- Ascending node state vectors from the Orbit Sgertkile
- State vectors from Spot orbit files.

- TLE files

In all cases a variable of the type xo_orbit @al{it ID.) is returned. This variable is a CFI Identifiertbé
type described in [GEN_SUM]. This variable keepsiinally a list of orbit state vectors that will beed
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in further calculations.

4.1.2 Orbit Propagation

X0_propag_init This software initializes the propagation usingcatesian orbit state vector
selected from the input Orbit ID.

X0_propag This software is a propagator which allows acmupediction of osculating Cartesian
state vectors for user requested time segments.

4.1.3 Orbit Interpolation

X0_interpol_init This software initializes the interpolation preseaising the cartesian state vectors
selected from the input Orbit ID. The initializatigprovidesxo_interpol with a set of orbit state
vectors within a margin defined by the user.

X0_interpot This software generates Extended Cartesian Béaters based on the interpolation of
orbit restituted state vector. The user definegithe for which an interpolated state vector halsdo
generated.

4.1.4 Ancillary Results Computation

X0_propag_extraThis software returns ancillary results, i.e. mead osculating Keplerian orbit
state vectors, satellite osculating true latitudgtude rate and latitude rate-rate, Sun zenitjlean
and many more.

X0_interpol_extra This software returns ancillary results, i.e tesian orbit state vectors, cartesian
orbit state vector acceleration, mean and oscigdteplerian orbit state vectors, satellite oscuofgti
true latitude, latitude rate and latitude rate-gatd Sun zenith angle.

4.1.5 Time/Orbit Transformation

4.1

X0_time_to_orbit This software calculates the absolute orbit, neimif seconds and number of
microseconds since ascending node that corresporadgiven time in processing format.

Xxo_orbit_to_time This software calculates the time, in procesdomgnat, that corresponds to a
given absolute orbit, number of seconds and numbmricroseconds since ascending node.

.6 Orbit Information Parameters

xo_orbit_rel_from_abs This software calculates the relative orbit, fftease number giving as
input an absolute orbit number.

xo_orbit_abs from_rel This software calculates the absolute orbit nungdang as input a rela-
tive orbit number and its cycle number.

xo_orbit_abs from_phaseThis software calculates the absolute orbit numthee relative orbit,
the phase number giving as input a phase number.

xo_orbit_info: This software calculates orbit related paramepeowviding as input the absolute
orbit number.

.7 File Generation

X0_gen_osf _creategenerates the orbit scenario file with user ptediinputs
X0_gen_osf_append_orbit_changadds an orbit change to a previously generatdd OS

xo_gen_osf _change_repeat_cyckdds an orbit change for a givearget orbit to an existing
OSF.
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* X0_gen_osf_add_drift_cycleadds an orbit change for a requested orbit wipharéicular ascending
node longitude and an orbit for the manoeuvre.

* X0_gen_pofgenerates a Predicted Orbit File from severdéiht reference input files.

« Xxo_gen_rofandxo_gen_rof prototypegenerates a Restituted Orbit File from severféédint ref-
erence input files.

e X0_gen_oefyenerates an orbit event file from an orbit scenfilé and a predicted orbit file.
* X0_gen_dnf generates a DORIS Navigator File from severdétght reference input files.
* Xxo0_gen_tlegenerates a TLE file from a Predicted Orbit file.

4.1.8 Clean-up Memory
« Xxo_orbit_close This software frees the memory allocated by thatanitialization routines. It
closes the xo_orbit_id, so that it cannot be usedurther computations.

* Xo_propag_closeThis software frees the memory allocated by xbepropag_init routine. It
closes the xo_propag_.id, so that it cannot be tefdrther computations.

* xo_interpol_close This software frees the memory allocated by tbeinterpol_init routine. It
closes the xo_interpol_id, so that it cannot beldse further computations.

4.1.9 Check Orbit files
« Xo0_check _osfchecks the continuity between the last orbitrobebital change and the next orbit in
an orbit scenario file.

» Xxo_check oefchecks the consistency between the list of tlétalrchanges and the list of orbit
state vectors in an orbit event file.
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4.2 Orbit Propagation Calling Sequence

A complete propagation sequence consists of:

A call to any of the initialization routines forrlwt, xo_orbit_init_def xo_orbit_init_file or
x0_orbit_cart_init to generate the internal data necessary for waatalculation involving orbits.

« A call to thexo_propag_initfunction for generate the internal data neceskaryhe propagation
routines.

* An optional call taxo_propag_extrao calculate any desired ancillary result reldtethe initializ-
ing state vector.

» After initialization, thexo_propagroutine should be called to perform the orbit @oation, taking
into account the validity times computed durindialization.

» To obtain some ancillary results, the user miglitthexo_propag_extrgunction.
« Atthe end of a sequence is mandatory toaallpropag_closé¢o free the memory allocated.
The possible propagation sequences of calls allpwamproduce an orbit state vector are shown uréd.

4.3 Orbit Interpolation Calling Sequence

A complete interpolation sequence consists of:

A call to any of the initialization routines forrlwt, xo_orbit_init_def xo_orbit_init_file or
X0_orbit_cart_init to generate the internal data necessary for waatalculation involving orbits.

« A call to thexo_interpol_initroutine, to generate the orbit state vector ferittterpolation.

« Xo_interpolfunction utilises the data generated during tht@aiisation to perform the interpolation.

» To obtain extra ancillary results, the user micgit thexo_interpol_extrafunction.

* At the end of a sequence is mandatory toaalinterpol_closeo free the memory allocated.
The possible interpolation sequences of calls afigwo produce an orbit state vector are showigumré 1.

4.4 Time/Orbit Transformation and Orbit Information Parameters
Calling Sequence

A complete time/orbit transformation and orbit infation parameters sequence consists of:

« A call to any of the initialization routines forrlmt, xo_orbit_init_def xo_orbit_init_file or
X0_orbit_cart_init to generate the internal data necessary for waatalculation involving orbits.
Note that time to orbit transformations cannot lmnputed if the orbit was initialised with
X0_orbit_cart_init

* A call to atime/orbit transformationor anorbit information parametergoutine.

* When no moregime/orbit transformationsandorbit information parametergoutines are going to
be used, call tgo_orbit_closeo free the memory allocated.

The possible time/orbit transformation and orbibimation parameters sequences of calls allowimyde
duce an orbit state vector are shown in figure 1.

A detailed description of each function is providedection 7. Please refer also to:

» [MCD] for a detailed description of the time refaces and formats, reference frames, parameters
and models used in this document.

* [GEN_SUM] for a complete overview of the CFl, andgoarticular the detailed description of tlak
concept and the error handling functions.
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Figure 1: Orbit Calling Sequence
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4.5 File Generation Calling Sequence

The calling sequence for the file generators cossi
* One call to a time initialization routine

* One call to the generation routine providing thput parameters. Foo_gen pof, xo_gen_rof,
Xxo_gen_oef andxo_gen_dnf a reference orbit file has to be provided as well.

The following figure shows an schema of the calbeguence:

Figure 2: File Generation Calling Sequence
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I
I
I
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5 LIBRARY INSTALLATION

For a detailed description of the installation oy £ FI library, please refer to [GEN_SUM].

Note that example data files are provided with @#4:
» Orbit files to be used witko_orbit_init_file

These files are orbit file examples.
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6 LIBRARY USAGE

Note that to use the EXPLORER_ORBIT software lipraéine following other CFI software libraries are
required:

» EXPLORER_FI LE_HANDLI NG (See [F_H_SUM)]).
 EXPLORER_DATA HANDLI NG
 EXPLORER LI B (See [LIB_SUM]).
It is also needed to have properly installed ingy&tem the following external GPL libary:
LI BXM.2 (see [GEN_SUM].

and the POSIX thread library:
* libpthread.so (pthread.lib for WINDOWS)

To use the EXPLORER_ORBIT software library in arusggplication, that application must include in its
source code:

e explorer_orbit. h (for aC application)

To link correctly this application, the user mustlude in his linking command flags like (assuming
cfi_lib_dir andcfi_include dir are the directories where respectively all CFidis and include files have
been installed, see [GEN_SUM)] for installation mdares):

* SOLARIS/LINUX:
-lcfi_include_dir -Lcfi_lib_dir -lexplorer_orbit -lexplorer_lib
-1 expl orer _dat a_handl i ngexpl orer _fil e_handling
-l xm 2 -1 pthread
« WINDOWS:
/1 "cfi_include dir" /libpath:"cfi lib dir"
| i bexplorer _orbit.lib
i bexplorer lib.lib
|'i bexpl orer_data_handling.lib
l'i bexplorer_file_handling.lib
libxm 2.1ib pthread.lib
* MacOS:
-lcfi __include dir -Lcfi _lib dir -lexplorer_orbit -lexplorer |ib
-1 expl orer _data_handl i ng
-l expl orer _file_handling
-| pt hread
-framewor k |i bxm
-framewor k |i bi conv

All functions described in this document have a eatarting with the prefixo_.

To avoid problems in linking a user applicationiwihe EXPLORER_ORBI T software library due to the
existence of names multiple defined, the user agptin should avoid naming any global software item
beginning with either the prefiXO_ or xo_.
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This is summarized in table 1.

Table 1: CFl functions included within EXPLORER_ORBIT library

ID

Function Name Enumeration value long
Main CFI Functions
xo_orbit_init_def XO_ORBIT_INIT_DEF_ID 0
Xo_orbit_cart_init XO_ORBIT_CART_INIT_ID 1
xo_orbit_init_file XO_ORBIT_INIT_FILE_ID 2
Xo_orbit_close XO_ORBIT_CLOSE_ID 3
X0_propag_init XO_PROPAG_INIT_ID 4
X0_propag XO_PROPAG_ID 5
X0_propag_extra XO_PROPAG_EXTRA_ID 6
X0_propag_close XO_PROPAG_CLOSE_ID 7
Xo_interpol_init XO_INTERPOL_INIT_ID 8
X0_interpol XO_INTERPOL_ID 9
X0_interpol_extra XO_INTERPOL_EXTRA _ID 10
xo_interpol_close XO_INTERPOL_CLOSE_ID 11
X0_orhit_to_time XO_ORBIT_TO_TIME_ID 12
X0_time_to_orbit XO_TIME_TO_ORBIT_ID 13
xo_orbit_abs_from_rel XO_ORBIT_ABS FROM_REL_ID 14
xo_orbit_rel_from_abs XO_ORBIT_REL_FROM_ABS_ID 15
xo_orbit_abs_from_phase XO_ORBIT_ABS FROM_PHASE_ID 16
xo_orbit_info XO_ORBIT_INFO_ID 17
X0_0sv_to_tle XO_OSV_TO_TLE_ID 18
X0_run_init XO_RUN_INIT_ID 19
xo_gen_oef XO_GEN_OEF_ID 20
Xo_gen_osf _create XO_GEN_OSF_CREATE_ID 21
xo_gen_osf_append_orbit_ | XO_GEN_OSF_APPEND_ORBIT_CH | 22
change ANGE_ID
xo_gen_osf _change repeat | XO_GEN_OSF_CHANGE_REPEAT C | 23
_cycle YCLE_ID
xo_gen_osf _add_drift_cycle | XO_GEN_OSF_ADD DRIFT_CYCLE_ | 24
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Table 1: CFl functions included within EXPLORER_ORBIT library

Function Name Enumeration value long
xo_gen_pof XO_GEN_POF_ID 25
xo_gen_rof XO_GEN_ROF_ID 26
xo_gen_rof_prototype XO_GEN_ROF_PROTOTYPE_ID 27
xo_gen_dnf XO_GEN_DNF_ID 28
Xo_gen_tle XO_GEN_TLE_ID 29
xo_check_osf XO_CHECK_OSF_ID 30
xo_check_oef XO_CHECK_OEF_ID 31

Error Handling Functions

X0_verbose

xo_silent

X0_get _code

X0_get_msg

X0_print_msg

not applicable

Notes about the table:

» To transform the status vector returned by a @Rtfion to either a list of error codes or lisieofor

messages, the enumeration value (or the corresppimdeger value) described in the table must be

used.

» The error handling functions have no enumeratéaeva

6.1 Usage hints

Every CFI function has a different length of thede/ector, used in the calling I/F examples o§t8UM

and defined at the beginning of the library hedierIn order to provide the user with a singldueathat
could be used as Error Vector length for every fiem¢ a generic value has been defined
(XO_ERR_VECTOR_MAX_LENGTH) as the maximum of alketrror Vector lengths. This value can

therefore be safely used for every call of function this library.
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6.2 General enumerations

The aim of the current section is to present ther@ration values that can be used rather thananies;
rameters for some of the input parameters of thBIEXRER_ORBIT routines, as shown in the table be-
low. The enumerations presented in [GEN_SUM] ase abplicable.

Table 2: Some enumerations within EXPLORER_ORBIT library

I nput BLzEAlolIEL Enumeration value Long
Mean Kepler elements model |XO_PROPAG_MODEL_MEAN_KEPL 0
SPOT elements model XO_PROPAG_MODEL_SPOT
|Propagation model TLE model XO_PROPAG_MODEL_TLE
Auto initialization mode XO_PROPAG_MODEL_AUTO 10
Double initialization mode XO_PROPAG_MODEL_DOUBLE 100
MLST drift XO_NOSUNSYNC_DRIFT 0
[Non Sun-synchronous |Inclination XO_NOSUNSYNC_INCLINATION 1
ot characterisation Zﬂgﬁf\'/oenv‘gljgp“f'ed Algorithm s 5 NOSUNSYNC_USE_SIM_MODEL |10
Select the whole file XO_SEL_FILE 0
. ) Time XO_SEL_TIME 1
Time inputs selection _
Orbit XO_SEL_ORBIT 2
Default value XO_SEL_DEFAULT 3
Orbit_info vector COJE::E:;IMO vector results not cal- XO_ORBIT_INFO_EXTRA_OFF 0
Iresults calculation —
switch l(;{gg_lnfo vector results calcu- XO_ORBIT_INFO_EXTRA_ON 1
|interpolation model Default XO_INTERPOL_MODEL_DEFAULT 0
Unknown mode XO_ORBIT_INIT_UNKNOWN_MODE -1
Automatic detection of file XO_ORBIT_INIT_AUTO 0
Orbit Change mode XO_ORBIT_INIT_ORBIT_CHANGE_MODE |1
State Vector mode XO_ORBIT_INIT_STATE_VECTOR_MODE |2
Orbit Scenario File mode XO_ORBIT_INIT_OSF_MODE 3
Predicted Orbit File mode XO_ORBIT_INIT_POF_MODE 4
Orbit Init Model Restituted Orbit File mode XO_ORBIT_INIT_ROF_MODE 5
DORIS mode XO_ORBIT_INIT_DORIS_MODE 5
POF refined with DORIS mode [ XO_ORBIT_INIT_POF_N_DORIS_MODE |7
OSF part of the OEF mode XO_ORBIT_INIT_OEF_OSF_MODE 8
POF part of the OEF mode XO_ORBIT_INIT_OEF_POF_MODE 9
TLE file XO_ORBIT_INIT_TLE_MODE 10
Maximum value of enumeration|XO_ORBIT_INIT_MAX_VALUE 11
Phase increment Elj’r:gér'rgﬁg(frgrgi:‘ﬁznge XO_NO_PHASE_INCREMENT 0

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



Code: EE-MA-DMS-GS-0004

d e ] m S @esa - :2232:: 07/05/32-(;1.2

=TNECSEHINNEDEIED
s P ACE Page: 34

Table 2: Some enumerations within EXPLORER_ORBIT library

Description :
I nput P Enumeration value Long
Do mcrement phase number at XO_PHASE_INCREMENT 1
next orbit change
Orbit change search |Search forward XO_SEARCH_FORWARD 1
direction Search backward XO_SEARCH_BACKWARD -1
|File Type Orbit Scenario File XO_REF_FILETYPE_OSF 1
FOS Predicted Orbit File XO_REF_FILETYPE_POF 2
DORIS Navigator File XO_REF_FILETYPE_DORIS_NAV 3
FOS Restituted Orbit File XO_REF_FILETYPE_ROF 4
DORIS Preliminary Orbit File | XO_REF_FILETYPE_DORIS_PREM 5
DORIS Precise Orbit File XO_REF_FILETYPE_DORIS_PREC 6
Default value, non-precise XO_0OSV_PRECISE_NO 1
Precission for ROF Pr_eC|se location every integer XO OSV PRECISE MINUTE 2
and DORIS state vec- |minute - - -
tors times ; ; .
Frevise location every ten sec- |y 5 osv_PRECISE_TEN_SECONDS 3
Number of parameters |Number of parameters to check
for Orbit file checking |in the functions for checking XO_NUM_CHECK_PARAMS 6
orbit files
TLE generation mode (The _requested range of OSV %O EIT TLE 0
are fitted to one TLE - -
One TLE is generated for every XO_ONE_TLE_PER_OSV 1

osv

The use of the previous enumeration values coulesteicted by the particular usage within theetét
CFl functions. The actual range to be used is atd within a dedicated reference narakdwed range.
When there are not restrictions to be mentionedatftowed range column is populated with the |abei-
plete.
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6.3 Data Structures

The aim of the current section is to present the data struthatese used in the EXPLORER_ORBIT
library. The structures are currently used for the CFI Identifiecessor functions. The following table
show the structures with their names and the data that contain:

Table 3: EXPLORER_ORBIT structures

Data
Structure name
Variable Name C type Description

tai_time double TAI time for the state vector

utc_time double UTC time for the state vector

utl time double UT1 time for the state vector
X0_0sv_rec abs_orbit long Absolute orbit number

pos double[3] position of the OSV (X, y, z) components

vel double[3] velocity of the OSV (x, y, z) components

quality double Quality index

abs_orbit long Absolute orbit number
X0_anx_extra_info|tanx double ANX time (UT1)

tnod double Nodal period of the orbit

abs_orbit long Absolute orbit number

rel_orbit long Relative orbit number
X0_mission_info —

- - cycle_num long Cycle number
phase_num long Phase number
drift_mode long Non Sun-synchronous orbit characteri-
sation (see table 2 for possible values)

inclination double Orbit inclination

rep_cycle long Repeat cycle (days)
xo_ref_orbit_info cycle_len long Cycle length (orbits)

ANX_long double ANX longitude

mist double MLST for the ANX

mist_drift double MLST drift

anx_tai double TAI time for the ANX

anx_utc double UTC time for the ANX

anx_utl double UT1 time for the ANX
X0_anx_info anx_pos double[3] Position vector

anx_vel double[3] Velocity vector

kepl double[6] Keplerian elements

tnod double Nodal period
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Table 3: EXPLORER_ORBIT structures

Data
Structure name _ —
Variable Name C type Description
mission_info X0_mission_info Orbit numbers
xo_osf_records  |ref_orbit_info xo_ref_orbit_info |Orbit Geometry data
anx_info xo_anx_info ANX Data
time_ref long Time reference
xo_validity_time start double Validity star time
stop double Validity stop time
time_ref long Time reference in use
val_time xo_validity time validity propagation timarrge in
UT1 time
abs_orbit long Predicted Absolute orbit
time_since_anx double Time since ANX
time double Predicted time (UT1)
X0_uni_propag  |Pos double[3] Osculating position vector at pred.
time (EF)
vel double[3] Osculating velocity vector at pred.
time (EF)
acc double[3] Osculating acceleration vector at prgd.
time (EF)
X double[6]; Osculating keplerian elements at pjed.
time (TOD)
double_propag_flag| long XL_TRUE if the using doubtega-
gation
accu_mode long Flag to indicate if using high or loyv
X0_propag_id_data accuracy mode:
1 = low accuracy
2= high accuracy
propag_osv XO_uni_propag Reference data for propagati
time_ref long Time reference
time double Time for the interpol reference stage
vector
abs_orbit long Absolute orbit number
xo_interpol_id_datgtime_since_anx double Time since ANX
pos double[3] Position vector
vel double[3] Velocity vector
acc double[3] Acceleration vector
kep double[6]; Keplerian elements
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7 CFl FUNCTIONS DESCRIPTION

The following sections describe each CFI function.
Input and output parameters of each CFI functiendmscribed in tables, where C programming language
syntax is used to specify:

» Parameter types (e.g. long, double)

* Array sizes of N elements (e.g. param[N])

* Array element M (e.g. [M])
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7.1 xo_orbit_init_def

7.1.1 Overview

The xo_orbit_init_def routine generates a Cartesian orbit state vectana the true ascending node
crossings. The result is stored and returned tlirdlig xo_orbit_id variable so that can fed othettires
involving orbit calculations. The data generatedhmxo_orbit_init_def function is based on:

« Date (processing time),
» Longitude of the ascending node,
» Satellite Repeat Cycle and Cycle Length
* Mean local solar time at ascending node
 Drift of mean local solar time or the inclination
The user should take into account tkator bit_init_def only retrieve and stores internal data for onétorb

The validity start and stop times of the initiatioa (val_timeOandval_timeloutput parameters) repre-
sents the allowed time window for orbit calculagoif thexo orbit_init_def function is called, this time
window starts at 01/01/1950 00:00:00 and ends 1232099 23:59:59.

Before calling this function it is required to imlise the time correlations, using eitixértime _ref_init or
xI_time_ref_init_file EXPLORER LIB functions (see [LIB_SUM]).

Warning: The algorithm used in this function is only valat satellites with a finite valid range for the
inclination and the semi-major axis of the orbit GRYOSAT, for example, as there are no minimum and
maximum values defined of these two orbital elemetitere are defined provisional ranges of the same
size as the ones defined in ENVISAT until new regyments are defined. The nominal values have been
taken from the [MCD]. There is not available angestnominal orbital element for any other satellse

this routine is only valid (at this moment) for bdfRYOSAT and ENVISAT.

A complete calling sequence of the orbit calculadiprocedure is presented in section 4.2.
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7.1.2 Calling interface

The calling interface of theo_orbit_init_def CFI function is the following (input parameterg amder-

lined):

#i ncl ude <explorer_orbit. h>
{
|l ong sat _id, propag_nodel, time_ref, tinme_init_node;
xI _time_id time_id = {NULL};
xo_orbit_id orbit_id = {NULL};
long drift_node, irep, icyc;
l ong orbitO, orbit;
double tinme0, tinme, val _tine0, val _tinel;
doubl e ascm st _drift, inclination, rlong, ascn st;
| ong status, ierr[ XO NUMERR ORBIT I N T_DEF];
status = xo_orbit _init_def (&sat id, &ine id,
&inme ref, &inme0, &orbhitO,

&drift node,

&scm st _drift, & nclination,
& rep, & cyc, & long, &ascnl st,
&val tinme0, &val tinel,

&orbit _id, ierr);
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7.1.3 Input parameters
Thexo_orbit_init_def CFI function has the following input parameters:
Table 4: Input parameters of xo_orbit_init_def function
Array Description Unit
Cname |[Ctype Allowed Range
YP€lE ement (Reference) (Format) 9
sat_id long * |- Satellite ID - Complete
. . xl_time Structure that contains the time
time_id = - . - -
| - - id* correllations
Itime_ref long* |- Time reference ID - Complete
ItimeO double* |- Reference time Decimal glays [-18262.0,36524.0]
(Processing format)
. Absolute orbit number of the refer- _
orbit0 long* |- . - >=0
ence orbit
Flag to select between drift in XO_NOSUNSYNC
: S DRIFT,
mean local solar time and inclina- -
o oo rerecterzaton o 0 NosUNSYHE
Note: When initializing a Sun-syn- — '
chronous orbit, the selected drift XO_NOSUNSYNC
mode must be DRIET +
it mode ong: | XONOSUNSINC DRFTand |
—anttp ' USE_SIM_MODE
be set to zero. L
Note 2: Add
XO_NOSUNSYNC_USE_SIM_M XO_NOSUNSYNC
ODEL to the drift mode to select _INCLINATION +
the simplified model in the algo- XO_NOSUNSYNC
. P 9 | USE_SIM_MODE
rithm.
L
If drift_mode =
XO_NOSUNSYNC_DRIFT
ascmlst_drift |double* |- Drift in mean Ioca_l .solar time of seconds/day TBD
the reference orbit:
- MLST[N+1]=MLST[N]+MLSTdrift
See drift_mode entry in this table.
If drift_mode =
inclination double* |- XO_NOSUNSYNC_INCLINATION |deg [0,180]
Inclination of the reference orbit
Repeat cycle of the reference orbit
e lona * |- The actual repeat cycle is calcu- davs >0
P 9 lated as per definition included in Y
[MCD].
icyc long * |- Cycle length of the reference orbit| orbits >0
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Table 4: Input parameters of xo_orbit_init_def function

Crname |Ctvpe Array Description Unit
YP€ Element (Reference) (Format)

Geocentric longitude of the [Earth
fixed] ascending node deg [0,360)
(Earth fixed CS)

Mean local solar time at
ascending node

Allowed Range

Irlong double*

Decimal hours [0, 24)

ascmlst double*

It is possible to use enumeration values rathar thizger values for some of the input arguments:
« Satellite ID: sat_id. See [GEN_SUM]..
» Time reference ID: time_ref. See [GEN_SUM].
« Time initialisation mode: time_init_mode. See [GEBUM].
« Drift mode: drift._mode. Current document, sect@a.

7.1.4 Output parameters

The output parameters of tke_orbit_init_def CFI function are:

Table 5: Output parameters of xo_orbit_init_def function

Array Description Unit
C name C type Allowed Range
YP€ Element (Reference) (Format) 9
xo_orbit_init_def |long - Main status flag - -1,0,+1
. Validity start time of the |Decimal days [-18262.0,36524.0]
val_time0 double* |- ST )
initialization (Processing format)
Val_time1 double* |- .\/§1I.|d|.ty s.top time of the  |Decimal Qays [-18262.0,36524.0]
initialization (Processing format)
orbit id Xo_orbit| Structure that contains the | )
| — id* orbit initialization.
ierrfXO_NUM_ERR
ORBIT_INIT_DEF|long all Status vector - -

7.1.5 Warnings and errors

Next table lists the possible error messages Hrabe returned by th®_or bit_init_def CFI function after
translating the returned status vector into thevedent list of error messages by calling the fumtof the
EXPLORER_ORBIT software libraryo get msg (see [GEN_SUM]).

This table also indicates the type of messagemetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_orbit_init_def CFI function by calling the function of the EXPLER_ORBIT

software libraryxo_get code (see [GEN_SUM]).
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Table 6: Error messages of xo_orbit_init_def function
Error . Error
Error message Cause and impact Error code
type No
ERR |Wrong satellite flag No calculation performed XO_CFI_ORBIT_INIT_DEF_S 0
AT_ERR
. . XO_CFI_ORBIT_INIT_DEF_F
ERR |Wrong input flag: %s No calculation performed LAG_ERR 1
Could not perform a time . XO_CFI_ORBIT_INIT_DEF_T
ERR transformation No calculation performed IME_CHANGE_ERR 2
. XO_CFI_PROPAG_INIT_DEF
ERR |Input out of range: %s No calculation performed INPUTS_ERR 3
An error ocurred in the gen- . XO_CFI_PROPAG_INIT_DEF
ERR state routine No calculation performed | GENSTATE_ERR 4
ERR |Memory Error No calculation performed XO_CFI_ORBIT_INIT_DEF_ 5

MEMORY_ERR

7.1.6 Runtime performances

The following runtime performance has been measured

Table 7: Runtime performances of xo_orbit_init_def function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [msg] [mg] [mg]
1.232 0.316 0.369 0.127
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7.2 xo_orbit_cart_init

7.2.1 Overview

This software initializes the orbit data using @sut a Cartesian orbit state vector.

The validity start and stop times of the initiatioa (val_timeOandval_timeloutput parameters) repre-
sents the allowed time window for orbit calculagoltf thexo_orbit_cart_init function is called, this time
window starts at 01/01/1950 00:00:00 and ends At232099 23:59:59.

Before calling this function it is required to iiaiise the time correlations, using eitkértime_ref_init or
xl_time ref init_file EXPLORER LIB functions (see [LIB_SUM]).

A complete calling sequence of the orbit calculadiprocedure is presented in section 4.2.

7.2.2 Calling interface

The calling interface of theo_orbit_cart_init CFI function is the following (input parameterg amder-
lined):

#i ncl ude <explorer_orbit. h>

{
xI _time_id time_id = {NULL};
Xxo orbit _id orbit_id = {NULL};
long sat _id, tinme_ref, abs_orbit;
double tinme, pos[3], vel[3], val _tinme0, val tinel,
| ong status, ierr[ XO NUMERR ORBIT CART INT];
status = xo_orbit_cart_init(&sat _id, &ine_id,
&inme ref, &tine,
pos, vel, &abs orbit,
&val tinme0, &val tinel,
&orbit_id, ierr);
}
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7.2.3 Input parameters

Thexo_orbit_cart_init CFl function has the following input parameters:

Table 8: Input parameters of xo_orbit_cart_init function

Array L .
Description Unit
Cname | Ctype |Eleme Allowed Range
nt (Reference) (Format)
sat_id long * - Satellite ID - Complete
. . xI_time_i Structure that contains the time
time_id - . - -
| - d* correllations
Itime_ref long* - Time reference ID - Complete
Itime double* |- Reference time Decimal Qays [-18262.0,36524.0]
(Processing format)
Initial osculating position vec-
|pos double[3] (all tor (X, Y, 2) m -
(EF reference frame)
Initial osculating velocity vector
Vel doublef3] |, (X, Y, 2) mis :
(EF reference frame)
abs_orbit long* - Orbit of the state vector - >0

It is possible to use enumeration values rathar thizger values for some of the input arguments:
« Satellite ID: sat_id. See [GEN_SUM].
» Time reference ID: time_ref. See [GEN_SUM].

7.2.4 Output parameters

The output parameters of tke_orbit_cart_init CFl function are:

Table 9: Output parameters of xo_orbit_cart_init function

Array Description Unit
C name C type Allowed Range
YP€ | Element (Reference) (Format) 9
X0_propag_cart_init|long - Main status flag - -1,0, +1
. Validity start time of the |Decimal days [-18262.0,36524.0]
val_time0 double* |- A )
initialization (Processing format)
Val_time1 double* |- .Vgll|d|.ty s_top time of the |Decimal Qays [-18262.0,36524.0]
initialization (Processing format)
orbit id xo_orbit_id| Structure that contains | )
- * the orbit initialization.
ierrfXO_NUM _ERR
ORBI T_CART _ |long all Status vector - -
I NI T]
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7.2.5 Warnings and errors

Next table lists the possible error messages tnatoe returned by the_orbit_cart_init CFI function
after translating the returned status vector iheodquivalent list of error messages by callingftimetion
of the EXPLORER_ORBIT software librarp_get_msg (see [GEN_SUM])).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_orbit_cart_init CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 10: Error messages of xo_orbit_cart_init function

Sl Error message Cause and impact Error code 24
type No
- . XO_CFI_ORBIT_CART_|
ERR |Wrong Satellite Id. No calculation performed NIT_SAT ERR 0
. . XO_CFl_ORBIT_CART_INI
ERR |Wrong input flag No calculation performed T FLAG_ERR 1

Input Time Id. is not initia

XO_CFI_ORBIT_CART |

ERR ized No calculation performed [NIT_TIME_STATUS_ER| 2
' R
Orbit Id is already initial- : XO_CFI_ORBIT_CART |
ERR ized. No calculation performed NIT_STATUS_ERR 3
XO_CFI_ORBIT_CART_I
ERR [Time conversion error. No calculation performed [NIT_TIME_TRANSFOR 4
MING_ERR
. o . XO_CFI_ORBIT_CART _|
ERR |Time out of limits. No calculation performed NIT_TIME_RANGE_ERR 5
ERR |Memory allocation error. | No calculation performed XO_CFL_ORBIT_CART_| 6

NIT_MEMORY_ERR

7.2.6 Runtime performances

The following runtime performance has been measured

Table 11: Runtime performances of xo_orbit_cart_init function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
0.166 0.029 0.039 0.0048
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7.3 xo_orbit_init_file

7.3.1 Overview

Thexo_orbit_init_file function is used for initializing the orbit calatilons using one of these orbit files:

* One or more FOS Predicted ascending node cartetasm vectors file. In case multiple files are
used, the files should be time ordered and thebg#peen them (i.e. time difference between the
last vector of nth file and the first vector of thia+1 file) should be less than two orbital pesiod

* One FOS Predicted Orbit File plus a DORIS Navigatwonsolidated level-0 products file.
* One Orbit Scenario File providing orbital changes.

* One or more Orbit Event files.

* One or more FOS Restituted orbit files.

e One or more DORIS Navigator files.

* One or more DORIS Predicted files.

* One or more DORIS Preliminary files.

« State vectors from Spot orbit files.

e TLE files. In this case it could be neccesary thee functionxl_set_tle sat _data before calling
Xo_orbit_init_file.

The format of these files is described in [FORMATS]

Before calling this function it is required to imlise the time correlations, using eitixértime _ref_init or
xI_time_ref_init_file EXPLORER LIB functions (see [LIB_SUM]).

In order to prevent incosistent results in compares that will be using the orbit id, the time aations
defined in the orbit file (if any) shall be congist with those used to initialize the time id.

The user can select the time interval to be usmd the input file(s) using three different ways:

Table 12: User requested time range in xo_orbit_init_file

time_mode | . requested start time requested stop time
Input parameter
(see 7.16.3) (t_reg_start) (t_reg_stop)
XL_SEL _TIME |time0/timel time0 timel
XL_SEL_ORB'T orbitO / orbitl tANX(OI’bitO) tANX(OI’bitl)
XL _SEL _FILE |- first state vector in the file(s) last state vector in the file(s)

The validity start and stop times of the initiatiba (val_time0 andval_timel output parameters) repre-
sents the allowed time window for orbit calculatidine following table shows the validity time intat
for the different input files:

Table 13: Validity periods for xo_orbit_init_file

Input filetype val_time0 val_timel
Orbit file providing Orbit changes |ANX Time of the first orbital Infinity
change
Orbit files providing a list of orbital |time of the first state vector Time of the last state vector

State vectors
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Table 13: Validity periods for xo_orbit_init_file
ITLE files time of the first TLE ‘Time of the last TLE + 1day

A complete calling sequence of the orbit calculapoocedure is presented in section 4.2.

7.3.2 Calling interface

The calling interface of theo_orbit_init_file CFI function is the following (input parametere amder-
lined):

#i ncl ude <explorer_orbit.h>

{
xI _time_id time_id = {NULL};
Xxo orbit _id orbit_id = {NULL};
long sat _id, orbit_file_node, n_files, tine_node;
long tinme_ref, orbitO, orbitl;
char **input _files;
double tine0O, tinmel, val _tine0, val _tinel;
| ong status, ierr[ XO NUMERR ORBIT INT_FILE];
status = xo_orbit_init_file (&sat_id, &ine_id,
&orbit file node, &n files,
i nput files,
& inme_node, & ine_ref,
&1 nel, &tinel, &rbit0, &orbitl,
&al tine0, &val tinel,
&orbit _id, ierr);
}
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7.3.3 Input parameters
Thexo_orbit_init_file CFI function has the following input parameters:
Table 14: Input parameters of xo_orbit_init_file function
Array Description Unit
Cname |Ctype Allowed Range
YP€ Element (Reference) (Format) 9
sat_id long * |- Satellite ID - Complete
. : X0_time Structure that contains the time correla-
Jtime_id = - . - -
- id tions
Flag that indicates the type of the input
orbit file XO_ORBIT_INIT_AUTO
’ . o XO_ORBIT_INIT_OSF_
- There exists the posibility of MODE
detecting automatically the type XO_ORBIT_INIT_POF_
of the files using the value )’\:'gDOERBIT NIT ROE
XO_ORBIT_INIT_AUTO. MODE
- The Orbit Event files are used XO_ORBIT_INIT_DORIS
orbit_file_mode |long* |- as Orbit Scenario files if the |- _MODE
AUTO mode is selected. In case xgagEB',\TAégg—POF—N
they want to be used as Pre- %0 ORBIT INIT OEF O
dicted orbit files, the option SF MODE
XO_ORBIT_INIT_OEF_POF | XO_ORBIT_INIT_OEF_P
MODE should be chosen. OF_MODE
- The AUTO mode cannot be o ORBITINITTLE M
used to detect TLE files.
In_files long - Number of input files - >=1
input_files char** Vector of orbit files - -
Select either:
. XO_SEL_FILE
Flag for selecting the time range of the - XO_SEL_ORBIT
initialisation. - XO_SEL_TIME
time_init_mode |long* |- For TLE files, the whole file is always |-
selected (this flag and the parameters For DORIS Naviga-
timeO/timel, orbitO/orbitl are dummies) tor files,
XO_SEL_ORBIT is
not allowed
Complete
When using DORIS
Navigator files and
ftime_ref long* |- Time reference ID - time_mode is
XO_SEL_TIME,
only XL_TIME_UTC
is allowed.
: . Decimal
Start time. See section 7.16.1.
[time0 double* |- Used only if: ?Srz)scessin [-18262.0,36524.0]
- time_init_mode=XO_SEL_TIME g
- = - - format)
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Table 14: Input parameters of xo_orbit_init_file function
Array Description Unit
Cname |Ctype Allowed Range
YP€ Element (Reference) (Format) 9
Decimal
. «l Stop time. Used only if: days [-18262.0,36524.0]
[imel double - time_init._ mode=XO_SEL_TIME (Processing
format)
Absolute orbit number of the start orbit.
orbit0 long* |- Used only if: - -
- time_init._ mode=XO_SEL_ORBIT
Absolute orbit number of the stop orhit.
orbitl long* Used only if: - -
- time_init._ mode=XO_SEL_ORBIT

It is possible to use enumeration values rather thiger values for some of the input arguments:
« Satellite ID: sat_id. See [GEN_SUM].
e Orbit init mode: orbit_init_mode. Current documesgction 6.2.
* Time mode: time_init_mode. See [GEN_SUM].
» Time reference ID: time_ref. See [GEN_SUM].

7.3.4 Output parameters

The output parameters of tke_orbit_init_file CFI function are:

Table 15: Output parameters of xo_orbit_init_file function

C name C tvoe Array Description Unit Allowed
YPE€ | Element (Reference) (For mat) Range
xo_orbit_init_file long - Main status flag - -1,0,+1
val_timeO double* | - Val|(_1|t_y_ start ime of | Decimal Qays see 7.16.1
the initialization (Processing format)
val_timel double* | - VaI|<.j|t.y. sFop F|me of | Decimal Qays see 7.16.1
the initialization (Processing format)
%0 orbi Structure that con-
orbit_id = - tains the orbit initiali- | - -
t id* .
zation data
ierr[XO_NUM_ER
R_ORBIT_INIT_FI | long all Status vector - -
LE]

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual




Code: EE-MA-DMS-GS-0004

d e ] m S @esa - 'IDS‘:EIZ:: 07/05/32-(;1.2

=TNECSEHINNEDEIED
s P ACE Page: 50

7.3.5 Warnings and errors

Next table lists the possible error messages Hrabe returned by th®_or bit_init_file CFI function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_orbit_init_file CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 16: Error messages of xo_orbit_init_file function

Sle Error message Cause and impact Error Code SUley
type No
: . XO_CFI_ORBIT_INIT_FI
ERR |Wrong satellite flag. No calculation performed LE SAT ERR 0
. . XO_CFI_ORBIT_INIT_FI
ERR |Wrong input flag. No calculation performed LE FLAG_ERR 1

The Time Id was not initial XO_CFI_ORBIT_INIT_FI

ERR ized. No calculation performed LE TIME_STATUS_ERR 2
o N XO_CFI_ORBIT_INIT_FI
ERR The Orbit Id is already ini No calculation performed |[LE_ORBIT_STATUS ER| 3
tialized. R
. , XO_CFI_ORBIT_INIT_FI
ERR |Memory allocation error. | No calculation performed LE_MEMORY_ERR 4

XO_CFI_ORBIT_INIT_FI

ERR |Could not detect input files.No calculation performed LE INPUT_FILES_ERR 5
XO_CFI_ORBIT_INIT_FI

ERR |Error reading OSF. No calculation performed [LE_ WRONG_OSF _FILE| 6
FORMAT_ERR
XO_CFI_ORBIT_INIT_FI

ERR |Wrong time on input. No calculation performed [LE_TIME_INPUT_INCO 7
RR_ERR

Error while processing , XO_CFI_ORBIT_INIT_FI
ERR DORIS file. No calculation performed LE DORIS_INIT_ERR 8

XO_CFI_ORBIT_INIT_FI
ERR |Time Conversion Error. No calculation performed [LE_TIME_CONVERSION 9
ERR

L . . XO_CFI_ORBIT_INIT_FI
ERR |Error reading input files. | No calculation performed LE _READ_FILES ERR 10

XO_CFI_ORBIT_INIT_FI

No data read within the

ERR input range. No calculation performed LEﬁl\éO_ENOUGH_DATA 1
Error while computing XO_CFI_ORBIT_INIT_FI

ERR |ANX data for the state vec-No calculation performed |LE_INTERPOL_INIT_AN| 12
tors X_ERR
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Table 16: Error messages of xo_orbit_init_file function
S Error message Cause and impact Error Code 24
type No
Error computing the orbit
. XO_CFI_ORBIT_INIT_FI
ERR Pourmber for every state vec-No calculation performed LE _CALC_ORBIT_ERR 13
. . . XO_CFI_ORBIT_INIT_FI
warn [ramings while compuing e ation performed.  |LE_INTERPOL_TNIT_AN| 14
X_WARN
Warnings during DORIS . XO_CFI_ORBIT_INIT_FI
WARN initialization Calculation performed. |} e KR} |INIT_WARN| 15
Warnings while reading the . XO_CFI_ORBIT_INIT_FI
WARN fipnut file list Calculation performed. |} e READ FILES WARN 16
Input time correlations not XO_CFI_ORBIT_INIT_FI
WARN |compatible with input Calculation performed. |LE_WRONG_TIME_COR 17
file(s) time correlations RELATIONS_WARN

7.3.6 Runtime performances

The following runtime performances have been messur

Table 17: Runtime performances of xo_orbit_init_file function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [mg] [ms] [mg]
4.434 2.909 2.159 0.437
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7.4 xo_orbit_close

7.4.1 Overview

Thexo_orbit_close function is used to free the memory allocatedheydther orbit initialization routines,
and it must be called after using them.

A complete calling sequence of the propagationgulace is presented in section 4.2.

7.4.2 Calling interface

The calling interface of theo_orbit_close CFI function is the following (input parameters ainderlinejt

#i ncl ude <explorer_orbit.h>

{

Xxo orbit _id orbit _id = {NULL};

l ong ierr[ XO_NUM ERR_CORBI T_CLOSE]

| ong st at us;

status = xo_orbit _close (&orbit id, ierr);
}

7.4.3 Input parameters

Thexo_orbit_close CFI function has the following input parameters:

Table 18: Input parameters of xo_orbit_close function

Cname | Ctvoe Array Description Unit Allowed
yp Element (Reference) (Format) Range
- xo_orbit_id Structure that contains the
orbit_id - e - -
- * orbit initialization

7.4.4 Output parameters

The output parameters of tke_orbit_close CFI function are:

Table 19: Output parameters of xo_orbit_close function

C name C tvpe Array Description Unit Allowed
yp Element (Reference) (Format) Range
lierr[XO_NUM_ERR ) i
| ORBIT_CLOSE] long all Status vector
X0_orbit_close long - Main status flag - -1,0, +1
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7.4.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_orbit_close CFI function after
translating the returned status vector into thevedent list of error messages by calling the fimrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_orbit_close CFI function by calling the function of the EXPLER_ORBIT

software libraryxo_get code (see [GEN_SUM]).

Table 20: Error messages of xo_orbit_close function

Sle Error message Cause and impact Error Code SUley
type No

Could not close the Orbit . XO_CFI_ORBIT_CLOSE|
ERR Id. The Orbit Id. was not closed. WRONG_ID_ERR

7.4.6 Runtime performances

Runtime is smaller than CPU clock and it is notgilole to perfom loops for measuring it.
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7.5 xo_orbit_get_osv

7.5.1 Overview

Thexo_orbit_get_osv CFl function returns a data structure containirglit of state vectors used for the
initialisation of an orbit_id. This function onlyan be called if the orbit_id was initialized witrbdal state
vectors (i.e., withxo_orbit_cart_init or withxo_orbit_init_file and a file containing a list of state vectors
such as predicted orbit file, a restituted orbé.fi)

7.5.2 Calling interface

The calling interface of theo_orbit_get osv CFI function is the following (input parameter& amder-
lined):

#i ncl ude <explorer_orbit.h>

{

X0 _orbit _id orbit _id;

| ong num rec;

X0_O0sv_rec* dat a;

| ong status;

status = xo_orbit_get _osv(&orbit id, &umrec, &data);
}

7.5.3 Input parameters

Thexo_orbit_get_osv CFI function has the following input parameters:

Table 21: Input parameters of xo_orbit_get_osv function

Array Description Unit

Element|  (Reference) (Formar) | Allowed Range

C name C type

Structure for orbit initial-
ization

xo_orbit_id |xo_orbit_id*

7.5.4 Output parameters

The output parameters of tke_orbit_get_osv CFI function are:

Table 22: Output parameters of xo_orbit_get_osv function

Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
X0_orbit_get_osv long - Status flag - -
num_rec long - Number of records |- -
in the data array
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Table 22: Output parameters of xo_orbit_get_osv function

Array Description Unit
SUEIE LB Element| (Reference) (Format) Al REmgs
data X0_0Ssv_rec all Dinamic array with |- -
the state vectors

The data structure xo_osv_rec can be seen in 3able

Note: The outpudlata array is a pointer, not a static array. The menioryhis dynamic array is allocated
within the CFI function. So the user will only hateedeclare that pointer but not to allocate menfory
it. However, once the function has returned withewor, the user will have the responsibility afding
the memory when it is not being used any more fie@ing the memory just call to (in a C program):

free(data);

7.5.5 Warnings and errors

This function does not return any error/warningeo@nly the status of the function indicates if éxe-
cution was correct or not.

The possible causes of error are:
» The orbit_id was not initialised.
* The orbit_id was initialised with orbital changé&sstead of state vectors.

7.5.6 Runtime performances

Runtime is smaller than CPU clock and it is notgilole to perfom loops for measuring it.

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



Code: EE-MA-DMS-GS-0004

d e] m S c;:esa-=lll==ﬂgllll INESHEEA :)Silt]ee:: 07/05/32.0712

s P ACE Page: 56

7.6 xo_orbit_set_osv

7.6.1 Overview

The xo_orbit_set_osv CFI function changes the list of state vectors usedhe initialisation within an
orbit_id. This function only can be called if thibi_id was initialized with orbital state vectdi., with
x0_orbit_cart_init or withxo_orbit_init_file and a file containing a list of state vectors saslpredicted
orbit file, a restituted orbit file...)

7.6.2 Calling interface

The calling interface of theo_orbit_set osv CFI function is the following (input parameterg amder-
lined):

#i ncl ude <explorer_orbit.h>

{

X0 _orbit _id orbit _id;

| ong num rec;

X0_O0sv_rec* dat a;

| ong status;

status = xo_orbit_set _osv(&orbit_id, &umrec, data);
}

7.6.3 Input parameters

Thexo_orbit_set_osv CFl function has the following input parameters:

Table 23: Input parameters of xo_orbit_set_osv function

Array Description Unit

Element|  (Reference) Caomey | Ve REEE

C name C type

orbit_id Xo_orbit_id* - Structure for orbit initial-
ization (input / output
parameter)

num_rec long - Number of records in
the data array

data X0_0SV_rec all Dinamic array with the
state vectors

7.6.4 Output parameters

The output parameters of tke_orbit_set osv CFI function are:
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Table 24: Output parameters of xo_orbit_set_osv function

Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
X0_orbit_set_osv long - Status flag - -
orbit_id xo_orbit_id* - Structure for orbit - -
initialization (input /
output parameter)

7.6.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
* The orbit_id was not initialised.
* The orbit_id was initialised with orbital changé&sstead of state vectors.

7.6.6 Runtime performances

Runtime is smaller than CPU clock and it is notguale to perfom loops for measuring it.
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7.7 xo_orbit_get_anx

7.7.1 Overview

When initialising an orbit_id with a list of statectors that are not in the ANX (restituted orid&,fDORIS
Navigator files), the information about the ANX tfe orbits of those state vectors are stored in the
orbit_id. Thexo_orbit_get_anx CFI function allows to retrieve that information.

This function only can be called if the orbit_id sMaitialized with orbital state vectors commingrir:
* Restituted orbit file
« DORIS Navigator file

7.7.2 Calling interface

The calling interface of theo_orbit_get_anx CFI function is the following (input parameter amder-
lined):

#i ncl ude <explorer_orbit. h>

{

xo_orbit_id orbit_id;

| ong num rec;

X0_anx_extra_info* extra_info;

| ong status;

status = xo_orbit_get_anx(&orbit id, &umrec, &extra_info);
}

7.7.3 Input parameters

Thexo_orbit_get_anx CFI function has the following input parameters:

Table 25: Input parameters of xo_orbit_get_anx function

Array Description Unit
C name C type Element (Reference) (Format) AIESE REES
orbit_id X0_orbit_id* - Structure for orbit initial- |- -
ization

7.7.4 Output parameters

The output parameters of tke_orbit_get_anx CFI function are:
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Table 26: Output parameters of xo_orbit_get_anx function

Array Description Unit
C name C type Allowed Range
yp Element| (Reference) (Format) 9

Xo_orbit_get_anx long - Status flag - -
num_rec long - Number of records |- -

in the data array
extra_info X0_anx_extra_info |all Dinamic array with |- -

the ANX information

The data structure xo_osv_rec can be seen in 3able

Note: The outpuéxtra_info array is a pointer, not a static array. The menforyhis dynamic array is al-
located within the CFI function. So the user willphave to declare that pointer but not to allecaem-
ory for it. However, once the function has returmathout error, the user will have the respondipibf
freeing the memory when it is not being used anyembor freeing the memory just call to (in a C-pro
gram):

free(extra_info);

7.7.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
* The orbit_id was not initialised.
* The orbit_id was not initialised with the suitalile

7.7.6 Runtime performances

Runtime is smaller than CPU clock and it is notgilole to perfom loops for measuring it.
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7.8 xo_orbit_set_anx

7.8.1 Overview

Thexo_orbit_set_anx CFI function changes the ANX info that is storechimorbit_id when this orbit id
was initialised with a restituted orbit file or RIS Navigator file.

7.8.2 Calling interface

The calling interface of theo_orbit_set_anx CFI function is the following (input parameterg amder-
lined):

#i ncl ude <explorer_orbit. h>

{

xo_orbit_id orbit_id,;

| ong num rec;

X0_anx_extra_info* extra_info;

| ong status;

status = xo_orbit_set_anx(&orbit _id, &umrec, extra_ info);
}

7.8.3 Input parameters

Thexo_orbit_set_anx CFI function has the following input parameters:

Table 27: Input parameters of xo_orbit_set_anx function

C name C tvpe Array Description Unit
yp Element (Reference) (Format)
orbit_id Xo_orbit_id* - Structure for orbit initial- -

ization (input / output
parameter)

Allowed Range

num_rec long - Number of records in
the data array

extra_info [xo_anx_extra_info|all Dinamic array with the -
state vectors

7.8.4 Output parameters

The output parameters of tke_orbit_set_anx CFI function are:
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Table 28: Output parameters of xo_orbit_set_anx function

Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
X0_orbit_set_anx long - Status flag - -
orbit_id xo_orbit_id* - Structure for orbit - -
initialization (input /
output parameter)

7.8.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
* The orbit_id was not initialised.
* The orbit_id was initialised with orbital changé&sstead of state vectors.

7.8.6 Runtime performances

Runtime is smaller than CPU clock and it is notguale to perfom loops for measuring it.
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7.9 xo_orbit_get_osf_rec

7.9.1 Overview

Thexo_orbit_get_osf_rec CFI function returns a data structure containirgylist of orbital changes used
for the initialisation of an orbit_id. This functiconly can be called if the orbit_id was initializeith or-
bital changes(i.e., witko_orbit_init_def or withxo_orbit_init_file and an orbit scenario file)

7.9.2 Calling interface

The calling interface of theo_orbit_get_osf rec CFI function is the following (input parameters am-
derlineg:

#i ncl ude <explorer_orbit.h>

{

Xo_orbit _id orbit _id;

| ong num rec;

xo_osf _records* dat a;

| ong st atus;

status = xo_orbit _get osf rec(&orbit id, &umrec, &data);
}

7.9.3 Input parameters

Thexo_orbit_get_osf_rec CFI function has the following input parameters:

Table 29: Input parameters of xo_orbit_get_osf_rec function

Array Description Unit
SES S Element (Reference) (Format) AlliEnE REne2
orbit_id Xo0_orbit_id* - Structure for orbit initial-|- -
ization

7.9.4 Output parameters

The output parameters of tke_orbit_get_osf rec CFI function are:

Table 30: Output parameters of xo_orbit_get_osf_rec function

Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
Xo_orbhit_get osf rec |long - Status flag - -
num_rec long - Number of records |- -
in the data array
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Table 30: Output parameters of xo_orbit_get_osf_rec function
Array Description Unit
SUEIE OB Element| (Reference) (Format) Al RS
data xo_osf rec all Dinamic array with |- -
the orbital changes

The data structure xo_osf _rec can be seen in 8able

Note: The outpudlata array is a pointer, not a static array. The menioryhis dynamic array is allocated
within the CFI function. So the user will only hateedeclare that pointer but not to allocate menfory
it. However, once the function has returned witheubr, the user will have the responsibility afding
the memory when it is not being used any more fie@ing the memory just call to (in a C program):

free(data);
7.9.5 Warnings and errors

This function does not return any error/warningeo@nly the status of the function indicates if éxe-
cution was correct or not.

The possible causes of error are:
» The orbit_id was not initialised.
* The orbit_id was not initialised with orbital clhges.

7.9.6 Runtime performances

The following runtime performances have been exiita

Table 31: Runtime performances of xo_orbit_get_osf_rec function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0018 0.0008 0.0016 0.0002
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7.10 xo_orbit_set_osf_rec

7.10.1 Overview

Thexo_orbit_set_osf_rec CFI function changes the list of orbital changesdu®r the initialisation within
an orbit_id. This function only can be called iétbrbit_id was initialized wittxo_or bit_init_def or with
xo_orbit_init_file and an orbit scenario file.

7.10.2 Calling interface

The calling interface of theo_orbit_set osf rec CFI function is the following (input parametere am-
derlineg:

#i ncl ude <explorer_orbit. h>

{

xo_orbit_id orbit_id,;

| ong num rec;

X0_0Sv_rec* dat a;

| ong status;

status = xo_orbit_set_osf_rec(&orbit id, &umrec, data);
}

7.10.3 Input parameters

Thexo_orbit_set_osf rec CFI function has the following input parameters:

Table 32: Input parameters of xo_orbit_set_osf_rec function

Array Description Unit

Element (Reference) (Format) Allowed Range

C name C type

orbit_id X0_orbit_id* - Structure for orbit initial-
ization (input / output
parameter)

num_rec long - Number of records in
the data array

data xo_osf rec all Dinamic array with the
orbital changes

7.10.4 Output parameters

The output parameters of tke_orbit_set_osf_rec CFI function are:
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Table 33: Output parameters of xo_orbit_set_osf_rec function
Array Description Unit
SUEIE OB Element| (Reference) (For mat) Al REmgE
xo_orbit_set _osf rec |long - Status flag - -
orbit_id xo_orbit_id* - Structure for orbit - -
initialization (input /
output parameter)

7.10.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if éxe-
cution was correct or not.

The possible causes of error are:

The orbit_id was not initialised.

The orbit_id was not initialised with orbital chges.

7.10.6 Runtime performances

The following runtime performances have been extta

Table 34: Runtime performances of xo_orbit_set_osf_rec function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
0.0048 0.0018 0.0016 0.0002
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7.11 xo_orbit_get_val_time
7.11.1 Overview
Thexo_orbit_get_val_time CFI function returns the validity period of an drhd.

7.11.2 Calling interface

The calling interface of theo_orbit_get_val_time CFI function is the following (input parameters an-
derlineg:

#i ncl ude <explorer_orbit. h>

{

xo_orbit_id orbit_id,;

xo validity time val _tineg;

| ong status;

status = xo_orbit_get_val _tinme(&orbit _id, &val_tine);
}

7.11.3 Input parameters

Thexo_orbit_get_val time CFI function has the following input parameters:

Table 35: Input parameters of xo_orbit_get_val_time function

Array Description Unit
C name C type Element (Reference) (Format) AlEE RETES
orbit_id Xo_orbit_id* - Structure for orbit initiali- |- -
zation

7.11.4 Output parameters

The output parameters of tke_orbit_get val time CFI function are:

Table 36: Output parameters of xo_orbit_get_val_time function

Array Description Unit
nam t Allowed Ran
© MENS CEs Element (Reference) (Format) G [RENTHE
xo_orbit_get_val_time |(long - Status flag - -
val_time xo_validity ti |- Validity Time structure |- -
me

The data structure_validity_time can be seen in table 3.
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7.11.5 Warnings and errors

This function does not return any error/warningeed@nly the status of the function indicates if éxe-
cution was correct or not.

The possible causes of error are:
* The orbit_id was not initialised.

7.11.6 Runtime performances

The following runtime performances have been extharuntime is smaller than CPU clock and it is no
possible to perfom loops for measuring it.
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7.12 xo_orbit_set_val_time
7.12.1 Overview
Thexo_orbit_set_val_time CFI function changes the validity period of an orlal.

7.12.2 Calling interface

The calling interface of theo_orbit_set_val_time CFI function is the following (input parameters an-
derlineg:

#i ncl ude <explorer_orbit. h>

{

xo_orbit_id orbit_id,;

xo validity time val _tineg;

| ong status;

status = xo_orbit_set_val _tinme(&orbit _id, &val _tine);
}

7.12.3 Input parameters

Thexo_orbit_set val _time CFI function has the following input parameters:

Table 37: Input parameters of xo_orbit_set_val_time function

Array Description Unit
C name C type Allowed Range
yp Element (Reference) (Format) 9
orbit_id Xo_orbit_id* - Structure for orbit initial-|- -

ization (input / output

parameter)
val_time xo_validity time |- Validity Time structure |- -

7.12.4 Output parameters

The output parameters of tke_orbit_set val time CFI function are:

Table 38: Output parameters of xo_orbit_set_val_time function

Array Description Unit
SUEIE SvRE Element| (Reference) (For mat) Al REmgE
X0_orhit_set val_time |long - Status flag - -
orbit_id xo_orbit_id* - Structure for orbit - -
initialization (input /
output parameter)
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7.12.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
* The orbit_id was not initialised.

7.12.6 Runtime performances

The following runtime performances have been extta

Table 39: Runtime performances of xo_orbit_set_val_time function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0002 0.0002 0 0
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7.13 xo_run_init

7.13.1 Overview

Thexo_run_init CFI function adds to theun Id theorbit id, and, optionally, th@ropag Id or theinterpol
Id.

It is not possible to assign the sarna Id to both goropag Id and annterpol Id.

7.13.2 Calling interface

The calling interface of theo_run_init CFI function is the following:

#i ncl ude <explorer_orbit.h>
{
| ong run_id;
Xxo orbit _id orbit_id = {NULL};
X0 _propag_id propag_id = {NULL};
xo_interpol _id interpol _id = {NULL};
long ierr[ XONUM ERR RUN | NI T], status;
status = xo_run_init (&un id, &orbit id,
&propag id, & nterpol id,
ierr);
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7.13.3 Input parameters
Thexo_run_init CFI function has the following input parameters:
Table 40: Input parameters of xo_run_init function
Array Description Unit
n t Allowed R
S ENS SR Element| (Reference) (For mat) S REEE
run_id long * - Run ID >=0
orbit_id X0_orbit_id* - Structure that con- -
tains the orbit data
propag_id |xo_propag_id* |- Structure that con- -
tains the propaga-
tor data
interpol_id |xo_interpol_id* |- Structure that con- -
tains the interpola-
tor data
7.13.4 Output parameters
The output parameters of tke_run_init CFI function are:
Table 41: Output parameters of xo_run_init function
Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
X0_run_init long - Status flag -
run_id long * - Run ID >=0
ierr long - Error vector -

7.13.5 Warnings and errors

Next table lists the possible error messages trabe returned by th@_run_init CFI function after trans-

lating the returned extended status flag into ti@walent list of error messages by calling thection of
the EXPLORER_ORBIT software librarkp get msg (see [GEN_SUM)).

This table also indicates the type of messagemetyr.e. either a warnin§\ARN) or an error ERR), the

cause of such a message and the impact on thempedaalculation.

The table is completed by the error code and vdlbhese error codes can be obtained translatingxhe

tended status flag returned by #tge run_init function by calling the function of the EXPLORERRBIT
software libraryxo_get_code (see [GEN_SUM)])
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Table 42: Error messages of xo_run_init function

SUles Error message Cause and impact Error code Sl
type No
ERR |Inputs Id no initialized or No calculation performed | XO_CFI_RUN_INIT_STA 0

incompatible. TUS ERR
ERR |Memory allocation error. No calculation performed | XO_CFI_RUN_INIT_ME 1
MORY_ERR
ERR |Input Ids incompatible with  No calculation performed |[XO_CFI_RUN_INIT_INC| 2
the run_id. ONSISTENCY_ERR

7.13.6 Runtime performances

The following runtime performances have been exitharuntime is smaller than CPU clock and it is no
possible to perfom loops for measuring it.
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7.14 xo_run_get_ids

7.14.1 Overview
Thexo_run_get_ids CFI function returns thels being used..

7.14.2 Calling interface

The calling interface of theo_run_get_ids CFI function is the following:

#i ncl ude <explorer_orbit. h>

{
| ong run_id,;
Xxo orbit _id orbit_id = {NULL};
X0 _propag_id propag_id = {NULL};
xo_interpol _id interpol _id = {NULL};
X0_run_get _ids (&un_id,
&orbit _id,
&propag_id,
& nterpol id);
}
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7.14.3 Input parameters

Thexo_run_get_ids CFI function has the following input parameters:

Table 43: Input parameters of xo_run_get_ids function

Array Description Unit
S ENS SR Element| (Reference) (Format) AlligsyEs R
run_id long * - Run ID - >=0

7.14.4 Output parameters

The output parameters of tke_run_get_ids CFI function are:

Table 44: Output parameters of xo_run_get_ids function

Array Description Unit
C name C type Allowed Range
YP€ | Element (Reference) (Format) 9
X0_run_get_ids void - - - -
orbit_id Xo_orbit |- Structure that con- |- -
_id* tains the orbit data
propag_id X0_prop |- Structure that con- |- -
ag_id* tains the propagator
data
interpol_id Xo_inter |- Structure that con- |- -
pol_id* tains the interpola-
tor data

7.14.5 Warnings and errors
TBW

7.14.6 Runtime performances

The following runtime performances have been extiaruntime is smaller than CPU clock and it is no
possible to perfom loops for measuring it.
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7.15 xo_run_close

7.15.1 Overview
Thexo_run_close CFI function cleans up any memory allocation pemied by the initialization functions.

7.15.2 Calling interface

The calling interface of theo_run_close CFlI function is the following:

#i ncl ude <explorer_orbit. h>

{
| ong run_id;
Xxo_run_close (&un id);
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7.15.3 Input parameters
Thexo_run_close CFI function has the following input parameters:
Table 45: Input parameters of xo_run_close function
Array Description Unit
S ENS SR Element| (Reference) (Format) AlligsyEs R
run_id long * - Run ID - >=0
7.15.4 Output parameters
The output parameters of tke_run_close CFI function are:
Table 46: Output parameters of xo_run_close function
Array Description Unit
C name C type Element| (Reference) (Format) Allowed Range
X0_run_close void - - - -

7.15.5 Warnings and errors
TBW

7.15.6 Runtime performances

The following runtime performances have been extiaruntime is smaller than CPU clock and it is no
possible to perfom loops for measuring it.
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7.16 xo_propag_init

7.16.1 Overview

Thexo_propag_init function is to be used on the ground segment rezdrtime processing chains. This
software is used in conjunction with the approgriatopagation initialization routine to initialidee orbit
propagator with the necessary internal data.

The propagation initialization routine called degewn the propagation model used (indicated by auti
parameter).

Before calling this function it is required to imiise the orbit with one of the following modegliid
modes):

XO_ORBIT_INIT_ORBIT_CHANGE_MODE
XO_ORBIT_INIT_STATE_VECTOR_MODE
XO_ORBIT_INIT_OSF_MODE
XO_ORBIT_INIT_POF_MODE
XO_ORBIT_INIT_POF_N_DORIS_MODE
XO_ORBIT_INIT_OEF_POF_MODE
XO_ORBIT_INIT_OEF_OSF_MODE
XO_ORBIT_INIT_TLE_MODE

Additionally, it is possible to initialize the pragation with the auto and/or double mode descHizdoiv.
These modes cannot be used with any of the orbiteiabove. The following table shows the possible

combiations:
Orbit mode Auto Mode allowed REUIEIERE
allowed
XO_ORBIT_INIT_ORBIT_CHANGE_MODE Yes Yes
XO_ORBIT_INIT_STATE_VECTOR_MODE No No
XO_ORBIT_INIT_OSF_MODE Yes Yes
XO_ORBIT_INIT_POF_MODE Yes Yes
XO_ORBIT_INIT_POF_N_DORIS_MODE No No
XO_ORBIT_INIT_OEF_POF_MODE Yes Yes
XO_ORBIT_INIT_OEF_OSF_MODE Yes Yes
XO_ORBIT_INIT_TLE_MODE Yes No

Auto mode: This mode allows to propagate the space craftgathe complete initialization range.
In the normaM ean K eplerian model, the validity range is limited to +2 orbils.the Auto model,
the software automatically re-initialize, transpdhgto the user, for the closer ANX to the propaga

tion time.

Double mode: the two ANX covering the propagation time are us&tien callingxo_propag, the
propagation is performed from each of the ANX amehta weighted average is done. The weight

function is :

whereAt =t - t,.x and T is the nodal period of the orbit.
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Figure 3: Weight Function for Double Propagation Model

This propagation method removes any discontinhigy tnay arise when changing the state vector
around the true ascending node crossing used pagate.

The propagation is initialized using a orbital sta¢ctor at an ANX. This ANX is chosen in the foliag
way:

* The user have two options:
- introduce an specific time or orbit (5) t

- ask for a default value. In that case the seldtiee (t) is the half value of the time of first state
vector (_star)) within the input orbit_id plus the time of thestastate vectot(stop

« The ANX used in the initialization depends on plepagation model parameter:
- Mean Kepler mode: ANX of the orbit closer to thg time (within thet_start/t_stoprange)

- Mean Kepler + Double mode: the closer two ANX covering thg t
If to is less than the start only the first ANX (ANX att_starjwill be chosen and double propa-
gation will no be performed. In the same way,ifst greater tham_stop only the last ANX
(ANX att_stop will be chosen and double propagation will notleeformed.

- Mean Kepler + Auto mode: the first ANX read from the file(s).

- Mean Kepler + Auto + Double mode: the two firsts ANX read from the file.
If t, is less tham_start only the first ANX (ANX att_star) will be chosen and double propaga-
tion will no be performed. In the same way,ifs greater thah stop(ANX att_stop, only the
last ANX will be chosen and double propagation wdlbe performed.

The validity start and stop times of the initiatioa (val_time0 andval_timel output parameters) repre-
sents the allowed time window for propagation. Tdilewing table shows the validity time intervakftine
different propagation models. The horizontal liepresents the part of the file(s) readstartto t_stop,
while the tick marks are the ANX times. Square ke#s represent the validity period for propagation.
When using the auto model, the propagation isitexiized when the time jumps out of the regiomrack-
ets. The red arrow(s) represent the chosen ANXru#pg on thetvalue.
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Table 47: Validity Time Intervals for Propagation

Propag model | tyvalue Validity timeinterval
t_start [ANX - 2 orbits, ANX + 2 orbits]
<fp< o et ™ +——— 1
t_StOp lANX
[ANX - 2 orbits, ANX + 2 orbits]
[Mean Kepler to< t_start Co[ o T —————— 1
ANX
[ANX - 2 orbits, ANX + 2 orbits]
to>t_stop o T r)
'ANX
t_start [t_start - 2 orbits, t_stop + 2 orbits]; (ANX - 1/2 orbit, ANX + 1/2 orbit)
<fp< ol #) ——t—t— ]
t_StOp lANX
[t_start - 2 orbits, t_stop + 2 orbits]; (ANX - 2 orbits, ANX + 1/2 orbit)

Mean Kepler + Auto
Mode

T T T T T T T 1

to< t_start [ Pt 1 ]

'ANX

[t_start - 2 orbits, t_stop + 2 orbits]; (ANX - 1/2 orbit, ANX + 2 orbits)

o> t_stop o e ]
IANX
t_start [ANX, ANX + 1 orbit]
<< Cl o
t_StOp tNX t\Nxﬂ

y Keol [ANX - 2 orbits, ANX]
ean Kepler +

—I 1 ] 1 ] 1
Double Mode fo< tstart L g b
'ANX
[ANX, ANX + 2 orbits]
to>t_stop o ] | |
TAN)(
t_start [t_start - 2 orbits, t_stop + 2 orbits]; (ANX, ANX + lorbit)
<< o e ]
t_stop tNX t\qu
Mean Kepler + Auto [t_start - 2 orbits, t_stop + 2 orbits]; (ANX - 2 orbits, ANX)
+ to< t_start D[ e ]
Double Mode tNX
[t_start - 2 orbits, t_stop + 2 orbits]; (ANX, ANX + 2 orbits)
to>t_stop [ e ]
tNX

Summing up, with a file it is possible to propaditoes that are + 2 orbits out of the validity timnéerval
of the file.
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Note that this schema is not valid in case that tlebit was initialised with
XO_ORBIT_INIT_TLE_MODE. With this mode, the propdgm interval is the selected TLE minus/plus
one day. The selected TLE is the nearest one teetheested time.

A complete calling sequence of the propagationgulace is presented in section 4.2.

7.16.2 Calling interface

The calling interface of theo propag_init CFI function is the following (input parameters amder-
lined):

#i ncl ude <explorer_orbit.h>

{
xo_orbit_id *orbit_id = {NULL};
Xo_propag_id *propag_id = {NULL};
| ong propag_nodel, time_node;
long time_ref, orbit;
double time, val _tinme0, val tinel;
| ong status, ierr[XO_NUM ERR PROPAG I N T];
status = xo_propag_init (&orbit id, &propag nodel,
& i nme_node, &ine ref,
&i1nme, &orbhit,
&val _tinme0, &val _tinel,
&ropag_id, ierr);
}

7.16.3 Input parameters

Thexo_propag_init CFI function has the following input parameters:

Table 48: Input parameters of xo_propag_init function

Array Description Unit
n t Allowed R
SlmEme & YP€ Element (Reference) (Format) A R
orbit id xo_orbi | Structure that containg the orbit ini-| i
| — t id* tialization
|propag_mode| long* |- Propagation model ID - Complete
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Table 48: Input parameters of xo_propag_init function
Array Description Unit
Cname |[Ctype Allowed Range
YP€ Element (Reference) (For mat) 9
Flag for selecting the time for Select either:
jtime_mode long* |- which the function selects the ANX |- - XO_SEL_ORBIT
used to initialize the propagator + XO_SEL _TIME
' - XO_SEL_DEFAULT]
ltime_ref long* |- Time reference ID - Complete
Start time. See section 7.16.1. .
fime double*|- Used only if: (DPer(C)Ig:azls(ijnay?ormat) [-18262.0,36524.0]
. time_init_mode=X0O_SEL_TIME 9
Absolute orbit number of the start
Jorbit0 long* |- orbit. Used only if: - -
- time_init._ mode=XO_SEL_ORBIT

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Propagation model ID: propag_model. Current doquirsection 6.2.
* Time mode: time_init_mode. See [GEN_SUM].
« Time reference ID: time_ref. See [GEN_SUM].

7.16.4 Output parameters

The output parameters of tke_propag_init CFI function are:

Table 49: Output parameters of xo_propag_init function

C name C tvpe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
X0_propag_init long - Main status flag - -1,0, +1
val_time0O double* | - Val|(_1|t_y_ start time of Decimal (_1ays see 7.16.1
the initialization (Processing format)
val_timel double* | - VaI|<.j|t.y. sFop .t|me of Decimal Qays see 7.16.1
the initialization (Processing format)
ropad id Xo_pro | Structure thatcontaing | i
propag_ pag_id* the propagation data
lerr[XO_NUM_ERR_P lon all Status vector - -
ROPAG_INIT] 9
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7.16.5 Warnings and errors

Next table lists the possible error messages @rabe returned by the_propag_init CFI function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo propag_init CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 50: Error messages of xo_propag_init function

S Error message Cause and impact Error Code 24
type No
ERR |Wrong input flag No calculation performed EERSFIIE—RPFEQOPAG—INIT-- 0

Auto and/or double mode
. X XO_CFI_PROPAG_INIT
ERR for propagation are incom- No calculation performed MODEL_INCONSISTEN| 1
patible with the input Orbit CY ERR
Id. model -
ERR |Orbit Id was not initialized No calculation performed ég_BCI:'IFléPFi'CI')SSAGE_IIR’I\FI\’IT_ 2
Error closing input Propag : XO_CFI_PROPAG_INIT |
ERR\id. for re-initializing No calculation performed CLOSE_ERR 3
ERR |Memory allocation error | No calculation performed ﬁcémcgll?—YP%ORFl;AG—INIT-- 4
ERR |Could not initialise No calculation performed écA)ﬁgFIINTTRCéEgG—INIT-- 5
Error computing reference : XO_CFI_PROPAG_INIT |
ERR state vector No calculation performed GET _OSV_ERR 6
- - XO_CFI_PROPAG_INIT |
ERR F”Of making a time ransr . .- lation performed TIME. TRANSFORMATI] 7
ormation. ON E_RR
Calculation performed.
Propagation allowed out 0fwarning raised when using
WARN the file boundaries. Propa- AUTO and/or DOUBLE fI(\IC,)A\_C:CgLIJ_RP,EC?(PAF\’GRf%I-I\-/_\' 8
gation could not reach the propagation model and try- ARN - -
desired accuracy. ing to initialize out of the file
validity interval.

7.16.6 Runtime performances

The following runtime performances have been messur
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Table 51: Runtime performances of xo_propag_init function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [mg]
2.239 0.634 0.733 0.235
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7.17 xo_propag_spot_init

TBW
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7.18 xo_propag

7.18.1 Overview

This routine simulates orbit propagations over clat@porbits, performing an accurate prediction sfe
lating Cartesian state vectors for user requestesst which must fall within the validity time imteal cal-
culated by the initialization routines.

For the orbit propagation, the user may choosed@twdifferent propagation models, although fortitime
being, the initial set of models supported are:

* Mean Kepler elements modélhich is the current model). It implies the useadbrmulation for
the time rates of change for the different meanl&egplements as functions of a given initial set of
mean Kepler elements. Using the above time rateshahge, the mean orbital elements can be
propagated forward or backward in time by extrafpadpthe individual time slopes of the superim-
posed secular and long-periodic perturbations fanst As the long periodic variations have typi-
cally periods on the order of months, a near-lirigae slope for prediction intervals of many orbits
is warranted.

« TLE modelThis model propagates the state vector using B&AD “two line elements” (TLE)
and the SGP4 propagation theroy. This theory wagded for near Earth Satellites (nodal period
less than 225 minutes). The SGP4 theroy uses dh gavitational field through zonal terms J2, J3
and J4 and a power density function for the atmesphmodel (assuming a non-rotating spherical
model).

* Spot elements modéstill TBD). This model is based upon the usagaroéxtended orbit state vec-
tor (originally used for SPOT satellites and cuthefor MetOp). The calculation of the orbit state
vector is made by fitting them using a predictedestituted orbit file.

The propagation model is set as an input pararm@téne initialization routines, and th@_propag rou-
tine utilizes that model transparently for the user

For a general description of the initialization tioes and how to use them in conjuction toxbepropag
function, see section 4.2.
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7.18.2 Calling interface

The calling interface of theo_propag CFI function is the following (input parametere amderlinejt

#incl ude <explorer_orbit. h>

{

X0 _propag_id propag_id = {NULL};

| ong node, time_ref;

double time, pos_out[3], vel _out[3], acc_out[3];
| ong status, ierr[XO NUM ERR PROPAQG ;

status = xo_propag (&propag id, &rode, &ine ref, &tine,
pos_out, vel _out, acc_out, ierr);

/* O, using the run_id */
| ong run_id;

status = xo_propag_run (& un_id, &mwde, &tine ref, &ine,
pos_out, vel out, acc_out, ierr);
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7.18.3 Input parameters
Thexo_propag CFI function has the following input parameters:
Table 52: Input parameters of xo_propag function
Array Description Unit
Cname| Ctype Element (Reference) (Format) Allowed Range
lpropag_id [xo_propag_id*|- Structure that contains |- -

the propagator data

Propagation mode.

XO_PROPAG_MODEL |
MEAN_KEPL
XO_PROPAG_MODEL |

* -
|mode long (TBD in Spot model). SPOT
+ XO_PROPAG_MODEL _|
TLE
|time_ref long* - Time reference ID - Complete
ime double* i Reference time Decimal days [-18262.0,36524.0]

(Processing format)

It is possible to use enumeration values rather thiger values for some of the input arguments:
» Time reference ID: time_ref. See [GEN_SUM].

7.18.4 Output parameters

The output parameters of tke_propag CFI function are:

Table 53: Output parameters of xo_propag function

Array Description Unit
Cname | Ctype Allowed Range
yp Element (Reference) (For mat) 9
X0_propag |long - Main status flag - -1,0, +1
Osculating position
|pos_out[3] |double all vector at predicted time m -
(Earth fixed CS)
Osculating velocity
vel_out[3] |double all vector at predicted time m/s -
(Earth fixed CS)
Osculating acceleration
acc_out[3] |double all vector at predicted time m/s? -
(Earth fixed CS)
ierr[XO_NU
M_ERR_PR|long all Status vector - -
OPAG]
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7.18.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_propag CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo propag CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 54: Error messages of xo_propag function

S Error message Cause and impact Error Code 24
type No
ERR |Wrong input flag No calculation performed XgﬁgFl—PROPAG—FLAc’ 0
ERR The internal data were not No calculation performed XO_CFI_PROPAG_NOT 1
initialized P INTERNAL_DATA_ERR
An error ocurred in the

ERR |Mean Keplerian OSV rou: No calculation performed Xé)RTgFI_PROPAG_MKO 2
tine _

ERR An error ocurred in the No calculation performed XO_CFlI_PROPAG_TLE | 3
TLE propagation routine P ERR

7.18.6 Runtime performances

The following runtime performances have been mesakur

Table 55: Runtime performances of xo_propag function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
0.299 0.073 0.090 0.021
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7.19 xo_propag_extra

7.19.1 Overview
This software returns ancillary results derivedviran orbit state vector obtained from the orbitpaigea-
tion routines (stored within therbit Id). This state vector depends on wich is the lasttion called:

« when calling toxo propag extra after initialising xo_propag_init with the orbit Id from
X0_orbit_cart_init, the Cartesian orbit state vector used to caleutz ancillary results is the one
given as input in the initialization routine.

« when calling after initialisingo_propag_init with theorbit Id from xo_orbit_init_def, the Carte-
sian orbit state vector is the one generated iatigrat the requested ANX in the initialization rou
tine.

* when calling after initialisingco_propag_init with theorbit Id from xo_orbit_init_file, the Carte-
sian orbit state vector is the one generated iatgriy the routine around the ANX (in Mean
Keplerian model; in Spot model is not defined yet).

« when calling aftexo_propag, the Cartesian orbit state vector is the one ptediat the requested
time in the propagation routine.

A description of the ancillary results may be foumdhe section 7.19.5.
A complete calling sequence of the propagationgulace is presented in section 4.2.

7.19.2 Calling interface

The calling interface of theo_propag_extra CFl function is the following:

#incl ude <explorer_orbit. h>

{
X0 _propag_id propag_id = {NULL};
| ong extra_choi ce;

doubl e model _out [ XO PROPAG _EXTRA NUM DEP_ELEMENTS] ,
ext ra_out [ XO PROPAG_EXTRA_NUM_ | NDEP_ELEMENTS] ;

| ong status, ierr[XO NUM ERR PROPAG EXTRA];

status = xo_propag_extra (&propag id, &extra choice,
nodel out, extra out, ierr);

/* O, using the run_id */
| ong run_id;

status = xo_propag_extra_ run (& un_id, &extra choice,
nodel _out, extra_out, ierr);
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7.19.3 Input parameters

Thexo_propag_extra CFI function has the following input parameters:

Table 56: Input parameters of xo_propag_extra

Array Description Unit

Element (Reference) (Format) Allowed Range

C name C type

lpropag_id X0_propag_|i Structure that contains the
d* propagator data

oxtra choice llong * ) Flag to allow an ancillary ) [0, 4095]
I - 9 results choice '

It is possible to use enumeration values rather thiger values for some of the input arguments:
* Flag to select ancillary results: extra_choicee &bles below:

Table 57: Enumeration values of extra_choice input flag

Model independant Description L ong

XO_PROPAG_EXTRA_NO_RESULTS No extra results
XO_ PROPAG_EXTRA_GEOLOCATION Geolocation results 1
XO_ PROPAG_EXTRA_GEOLOCATION_D Geolocation rate results 2
XO_PROPAG_EXTRA_GEOLOCATION_2D Geolocation rate-rate results 4
XO_ PROPAG_EXTRA_GEOLOCATION_EXTRA Geolocation extra results 8
XO_ PROPAG_EXTRA EARTH_FIXED_D Earth fixed velocity results 16
XO_PROPAG_EXTRA_EARTH_FIXED_2D Earth fixed acceleration results 32
XO_PROPAG_EXTRA_SUN Sun results 64
XO_PROPAG_EXTRA_MOON Moon results 128
XO_PROPAG_EXTRA_OSCULATING_KEPLER Osculating keplerian elements 256
XO_ PROPAG_EXTRA_INERTIAL_AUX Inertial auxiliary results 512

Model dependant (Mean Keplerian model) Description L ong
XO_PROPAG_EXTRA_DEP_ANX_TIMING ANX timing results 1024
XO_ PROPAG_EXTRA_DEP_MEAN_KEPLER Mean keplerian elements 2048

To calculate all results there is an extra enunmm@ratalue, defined as the addition of all the entatien
result values:

Enumeration value Description Long
XO_PROPAG_EXTRA_ALL_RESULTS All results 4095

The elements calculated in each case are showettios 7.6.5. It is possible to select the caleafabf
different sets of output parameters, or to makecamybination of them by adding the results enunarat
desired. In order to calculate some elements ihiri@ necessary to calculate elements which hawe no
been explicitly requested. The function identifisernally all the dependencies and those elenmeamnets
also returned in the result vectors.
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7.19.4 Output parameters

The output parameters of tke_propag_extra CFI function are:

Table 58: Output parameters of xo_propag_extra
Array Description Unit
n t Allowed R
& ENS CpE Element (Reference) (Format) iR RENEE

X0_propag_extra |long - Main status flag - -1,0, +1

model_out[XO_P

ROPAG_EXTRA

NUM_DEP_EL double |all Vector of model-dependent parameters |- -
EMENTS]

lextra_out[XO_P

ROPAG_EXTRA Vector of model-independent parameters.|

double |all

NUM_INDEP_ It depends upon extra-choice
ELEMENTS]
ierrfXO_NUM_E
RR_PROPAG_E |long all Status vector - -
XTRA]
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7.19.5 Results vectors

The model-dependent parameters vector foMlean K eplerian propagation model is (note that there is
an enumeration associated to the elements of sudtsevectors) in table 59:

Table 59: Ancillary results vector. Model-dependent parameters

Result parameter Description Unit Allowed|
Set
(Reference) (Format) Range
[l Nodal period s >=0
XO_PROPAG_EXTRA_DEP_NODAL_PERIOD
I ANX
Timin i
XO_PROPAG_EXTRA_DEP_UTC_CURRENT AN 9 ime of current ANx|decimal days ;
X (Processing format)
2] Absolute Orbit >0
XO_PROPAG_EXTRA_DEP_ORBIT_NUMBER | positi [Number
[z onin >=0
orbit? |7 '
XO_PROPAG_EXTRA_DEP_SEC_SINCE_ANX Time since ANX s ;e'\r'i%‘fja'
[i4:9]
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_A Mean Kepler ele-
XO_PROPAG_EXTRA DEP_MEAN_KEPL_E Mean ments of the propa-
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_| Kepor (g2ted OSV - -
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_RA P True of Date)
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_W
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_M

a. These parameters are calculated only whenlisiitig with xo_orbit_init_file and xo_orbit_init_de

The model-dependent parameters vector foSga propagation model is TBD.

The model-dependent parameters vector fofthE propagation model is (note that there is an enumer-
ation associated to the elements of the result®rsan table 60:

Table 60: Ancillary results vector. Model-dependent parameters

Result parameter Description Unit Allowed|
Set
(Reference) (Format) Range

[0 _ _ _
XO_PROPAG_EXTRA_DEP_NODAL_PERIOD ot

(0]
(1] used
XO_PROPAG_EXTRA_DEP_UTC_CURRENT_AN - - -
X
2] Absolute Orbit >0
XO_PROPAG_EXTRA_DEP_ORBIT_NUMBER | positi [Number
21 onin >=0

orbit i i

XO_PROPAG_EXTRA_DEP_SEC_SINCE_ANX Time since ANX s ;e'\r'i%‘fja'
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Table 60: Ancillary results vector. Model-dependent parameters

[[4:9]

XO_PROPAG_EXTRA_DEP_MEAN_KEPL_A
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_E Not
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_| - - -
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_RA  |1S€
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_W
XO_PROPAG_EXTRA_DEP_MEAN_KEPL_M

The model-independent parameters vector is (natethiere is an enumeration associated to the elsmen
of the results vectors) in table 61:

Table 61: Ancillary results vector. Model-independent parameters

Result parameter Set Description Unit |Allowed
(res element) (Reference) (Format)| Range

 ([6]] Geocentric longitude of satellite de >=0
XO_PROPAG_EXTRA_GEOC_LONG and SSP (EF frame) 9 < 360
1] Geolocation Geodetic latitude of satellite de >=-90
XO_PROPAG_EXTRA _GEOD_LAT and SSP (EF frame) 9 <=+90
2] Geodetic altitude of the satellite )
XO_PROPAG_EXTRA _GEOD_ALT (EF frame)
Ii3] Geocentric longitude rate of dea/s )
XO_PROPAG_EXTRA _GEOC_LONG_D satellite and SSP (EF frame) 9
41 Geolocation|Geodetic latitude rate of satel- deals i
XO_PROPAG_EXTRA_GEOD_LAT D rate lite and SSP (EF frame) 9
Ii5] Geodetic altitude rate of the m/s )
XO PROPAG_EXTRA _GEOD _ALT D satellite (EF frame)
li6] Geocentric longitude rate-rate dea/s2 )
XO_PROPAG_EXTRA_GEOC_LONG_2D of satellite and SSP (EF frame) 9
I Geolocation|Geodetic latitude rate-rate of dea/s2 i
XO_PROPAG_EXTRA_GEOD_LAT_2D rate rate |satellite and SSP (EF frame) 9
li8] Geodetic altitude rate-rate of m/s2 )
XO_PROPAG_EXTRA _GEOD_ALT_2D the satellite (EF frame)
[9] Radius of curvature parallel to
XO_PROPAG_EXTRA_RAD_CUR_PARALL meridian at the SSP (EF frame) m >=0
EL_MERIDIAN
[[10] Geolocation|Radius of curvature orthogonal
XO_PROPAG_EXTRA_RAD_CUR_ORTHO extra  [to meridian at the SSP (EF m >=0
| MERIDIAN frame)
lI11] Radius of curvature along
XO_PROPAG_EXTRA RAD_CUR_ALONG groundtrack at the SSP (EF m >=0
| GROUNDTRACK frame)
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Table 61: Ancillary results vector. Model-independent parameters
Result parameter Set Description Unit |Allowed
res element Reference Format)| Range
g
Northward component of the
Il22] velocity relative to the Earth of
m/s -
XO_PROPAG_EXTRA_NORTH_VEL the SSP
(Topocentric frame)
Eastward component of the
13 velocity relative to the Earth of
m/s -
XO_PROPAG_EXTRA _EAST_VEL Earth-fixed [the SSP
velocity |(Topocentric frame)
|41 Magnitude of the velocity rela-
%O PROPAG EXTRA MAG VEL tive to the Earth of the SSP m/s >=0
- - - - (Topocentric frame)
|r15] Azimuth of the velocity relative >= 0
XO PROPAG_EXTRA _AZ VEL to the Earth of the SSP deg < 360
- - - = (Topocentric frame)
Northward component of the
16 acceleration relative to the
m/s? -
XO PROPAG_EXTRA NORTH_ACC Earth of the SSP (Topocentric
frame)
Eastward component of the
17 acceleration relative to the 2
m/s -
XO_PROPAG_EXTRA_EAST_ACC . Earth of the SSP (Topocentric
Earth-flxgd frame)
acceleration .
lr1] Groundtrack tangential compo-
XO_PROPAG_EXTRA_GROUNDTRACK_T nent of the acceleration relative m/s2 )
ANG ACC to theT Earth of the SSP (Topo-
- centric frame)
191 Azimuth of the acceleration rel- >= 0
XO PROPAG EXTRA AZ ACC ative to the Earth of the SSP  |deg <_360
- - - = (Topocentric frame)
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Table 61: Ancillary results vector. Model-independent parameters
Result parameter Set Description Unit |Allowed
(res element) (Reference) (Format)| Range
Satellite eclipse fla
[1201 pse Tiad
XO_PROPAG_EXTRA_SAT_ECLIPSE_FLA 0= No 0,1
G 1=Yes
l21] . >=0
XO PROPAG_EXTRA_SZA Sun Zenith Angle deg < 180
li22] Mean local solar time at the decimal [>=0
XO_PROPAG_EXTRA_MLST sSSP hour <24
23] . decimal |>=0
XO_PROPAG_EXTRA_TLST Sun True local solar time at the SSP hour <24
241 l‘ir(;Jne Sun’s (centre) right ascen- " >= 0
XO PROPAG_EXTRA_TRUE_SUN_RA 9 < 360
(TOD frame)
li25] True Sun’s (centre) declination de >=-90
XO_PROPAG_EXTRA_TRUE_SUN_DEC (TOD frame) 9 <= +90
[26]
XO_PROPAG_EXTRA_TRUE_SUN_SEMI_ True Sun’s semi-diameter deg >=0
DIAM
[27] Moon'’s (centre) right ascension de >=0
XO PROPAG_EXTRA_MOON_RA (TOD frame) 9 < 360
28] Moon'’s (centre) declination de >=-90
XO PROPAG_EXTRA_MOON_DEC y (TOD frame) 9 <= +90
oon

291 S -
XO_PROPAG_EXTRA_MOON_SEMI_DIAM Moon's semi-diameter deg >=0
[30] . >=0
XO PROPAG_EXTRA_MOON_AREA_LIT Area of Moon lit by Sun <=1
[[31:36]
XO_PROPAG_EXTRA_OSC_KEPL_A Osculating Keplerian elements
XO_PROPAG_EXTRA_OSC_KEPL_E osculating lof the osg/ P
XO_PROPAG_EXTRA_OSC_KEPL_| ‘T‘(C; T‘e‘r”g (TOD frame)
XO PROPAG_EXTRA_OSC_KEPL_RA P
XO PROPAG_EXTRA_OSC_KEPL_W
XO PROPAG_EXTRA_OSC_KEPL_M
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Table 61: Ancillary results vector. Model-independent parameters
Result parameter Set Description Unit |Allowed
Ies elemen erence orma ange
el t Ref F t)| Rang
lI37] Orbit radius m >= 0
XO_PROPAG_EXTRA_ORBIT_RAD (TOD frame) -
adial orbit velocity component
38 Radial orbit veloci m/s i
XO_PROPAG_EXTRA_RADIAL_ORB_VEL (TOD frame)
li39] Transversal orbit velocity com-
ponent m/s -
XO_PROPAG_EXTRA_TRANS_ORB_VEL
(TOD frame)
rbit velocity magnitude _
[[401 Orbit veloci ftud mis >= 0
XO_PROPAG_EXTRA_ORB_VEL_MAG (TOD frame) -
ight ascension of the satellite >=
41 Righ i f th Ili de 0
XO_PROPAG_EXTRA_RA_SAT (TOD frame) 9 < 360
eclination of the satellite >=-
I42] Declinati f th Ili de 90
XO_PROPAG_EXTRA_DEC_SAT (TOD frame) 9 <=+90
431 =0
XO_PROPAG_EXTRA EARTH_ROTATION Earth rotation angle [H] deg <360
| ANGLE Inertial Aux
441 Right ascension rate of the sat-
ellite deg/s -
XO_PROPAG_EXTRA_RA_SAT D (TOD frame)
|r45] Right ascension rate-rate of the
satellite deg/s2 -
XO_PROPAG_EXTRA_RA_SAT_2D (TOD frame)
l[46] Satellite osculating true latitude de >=0
XO_PROPAG_EXTRA_OSC_TRUE_LAT (TOD frame) 9 < 360
a7 Satellite osculating true lati-
XO_PROPAG_EXTRA OSC_TRUE_LAT D tude rate deg/s
(TOD frame)
[48] Satellite osculating true lati-
XO_PROPAG_EXTRA_OSC_TRUE_LAT 2 tude rate-rate deq/s2 i
D (TOD frame) 9
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7.19.6 Warnings and errors

Next table lists the possible error messages #rabe returned by th@_propag_extra CFl function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_propag_extra CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM])).

Table 62: Error messages of xo_propag_extra function

Error

S Error message Cause and impact Error Code NoO

type

XO_CFI_PROPAG_EXTR

ERR ;[]Tt?ail?zt:énal data were not No calculation performed |A_NOT_INTERNAL_DA 0
TA_ERR
Could not create extra : XO_CFI_PROPAG_EXTR
ERR results No calculation performed A_RESULTS_ERR 1
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7.19.7 Runtime performances
The following runtime performances have been messur
Table 63: Runtime performances of xo_propag_extra function
Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.090 0.14 0.019 0.0026
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7.20 xo_propag_close

7.20.1 Overview

Thexo_propag_close function is used to free the memory allocatedn®ydther propagation routines, ant
it must be called after using them.

A complete calling sequence of the propagationgulace is presented in section 4.2.

7.20.2 Calling interface

The calling interface of theo_propag_close CFI function is the following (input parameterg amder-
lined):

#i ncl ude <explorer_orbit.h>

{

Xo_propag_id propag_id = {NULL};

| ong status;

| ong ierr[ XO NUM ERR PROPAG CLCSE];

status = xo_propag_cl ose (&propag_id, ierr)
}
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7.20.3 Input parameters

Thexo_propag_close CFI function has the following input parameters:

Table 64: Input parameters of xo_propag_close function

Cname | Ctvoe Array Description Unit Allowed
yp Element (Reference) (For mat) Range
Structure that contains the |- -

propag_id |xo_propag_
id* propagator data

7.20.4 Output parameters

The output parameters of tke_propag_close CFI function are:

Table 65: Output parameters of xo_propag_close function

C name C tvpe Array Description Unit Allowed
yp Element (Reference) (Format) Range
X0_propag_close long - Main status flag - -1,0, +1
lerr[XO_NUM_ERR_ lon all Status vector - -
|ProPAG_cLosg] |79

7.20.5 Warnings and errors

Next table lists the possible error messages trabe returned by the_propag_close CFI function after
translating the returned status vector into thevedent list of error messages by calling the fimtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo propag_close CFl function by calling the function of the EXPLER_ORBIT

software libraryxo_get_code (see [GEN_SUM])).

Table 66: Error messages of xo_propag_close function

Error : Error
Error message Cause and impact Error Code
type No
XO_CFI_PROPAG_CLOSE
ERR ern_g Propa}g_ Iq. It was not The Propag Id. was not ' WRONG_ID_ERR, ERR, 0
initialized or it is in use closed. NO PAR
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7.20.6 Runtime performances

The following runtime performances have been megsuuntime is smaller than CPU clock and it is not
possible to perfom loops for measuring it.

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



Code: EE-MA-DMS-GS-0004

d e] m S c;:esa-=lll==ﬂgllll INESHEEA :)Silt]ee:: 07/05/32.0712

s P ACE Page: 102

7.21 xo_propag_get_id_data
7.21.1 Overview

Thexo_propag_get_id_data CFI function returns the data used for the propagdtom the propag_id.

7.21.2 Calling interface

The calling interface of theo_propag_get_id_data CFI function is the following (input parameter ar
underlineq:

#i ncl ude <explorer_orbit. h>

{

X0_propag_id propag_i d;

X0_propag_i d_data data;

| ong status;

status = xo_propag_get _i d_data(&propag_id, &data);
}

7.21.3 Input parameters

Thexo _propag _get_id_data CFI function has the following input parameters:

Table 67: Input parameters of xo_propag_get_id_data function

Array Description Unit
C name C type Element (Reference) (Format) Allowed Range
propag_id X0_propag_id* |- Structure for propagation |-
initialization

7.21.4 Output parameters

The output parameters of tke_propag_get_id_data CFI function are:

Table 68: Output parameters of xo_propag_get_id_data function

Array Description Unit
nam t Allowed Ran
S MEE S Element (Reference) (Format) G [RENTHE
X0_propag_get id_data |long - Status flag
data X0_propag_id_d |- Propagation data
ata structure

The data structune_propag_id_data can be seen in table 3.
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7.21.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
* The propag_id was not initialised.

7.21.6 Runtime performances

The following runtime performances have been exita

Table 69: Runtime performances of xo_propag_get_id_data function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0002 0.000 0.0002 0.000
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7.22 xo_interpol_init

7.22.1 Overview

Thexo_interpol_init initializes the interpolation process, i. e.,ibguces internal data to be used by the
x0_interpol function to perform the interpolation. The intdrdata consists of Cartesian orbit state vectors
extracted from therbit_id, and validity times giving the allowed time windder interpolation.

Before calling this function it is required to iaifise the orbit with one of the following modes:
 XO_ORBIT_INIT_ROF_MODE
 XO_ORBIT_INIT_DORIS_MODE

The validity start and stop times of the initiatioa (val_timeOandval_timeloutput parameters) repre-
sents the allowed time window for interpolation.

CAUTION: The interpolation is highly accurate (1 mm. aecyr TBC) when it is performed between 4
input file(s) time intervals after start of file(apd before end of file(s), but_it degrades (up few cm.
TBC) until 1 or 2 time intervals (TBD) before staftfile(s) and after end of file(sjigure 4 provides a
graphical explanation.

Thexo_interpol function allows to extrapolate, that is, comprésults for the 1 or 2 (TBC) intervals be-
fore start of the input file(s) and after enf of ihput file. Anyway, as seen above in the causiatement,
extrapolation is not recommended. In this casegti@polation window is NOT included in the vdiiche
interval.

When the interpolation is in “degraded” mode, ibatvhen extrapolation is used, or when theress than
four orbit state vectors available in the inpug¢ filefore or after the requested tirre, interpol function
will issue different warnings messages indicatingtta degraded interpolation or extrapolation is pe
formed. If the requested time is out the allowettapolation range, the function will return an emees-
sage.

A complete calling sequence of the interpolatiomcpdure is presented in section 4.3.

‘ Degraded interpolatioh Degraded extrapolatio

=]

| Accurate interpolation

Accuracy

e *—e— *—e—9o—9o—o oo .
» 4 Orbit file V
\ T -
\/ Time

State vectors Time intervals

Figure 4: Performances of the interpolation algorithm
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7.22.2 Calling interface

The calling interface of theo_interpol_init CFl function is the following (input parametere amder-
lined):

#i ncl ude <explorer_orbit. h>

{
Xxo orbit _id *orbit _id = {NULL};
xo_interpol _id *interpol _id = {NULL};
| ong i nterpol _nodel
long time_ref;
doubl e val _tine0, val _tinel;
| ong status, ierr[ XO NUMERR | NTERPOL | NI T];
status = xo_interpol init (&rbit id, & nterpol nodel,
&ime_ref,
&val _tinme0, &val _tinel,
& nterpol _id, ierr);
}

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



d Code: EE-MA-DMS-GS-0004
\ Date: 07/05/2010
S PeA] m S c;esa-:um:ﬂ;llll NE=®m=n Issue: 3.7.3
Page: 106
7.22.3 Input parameters
Thexo_interpol_init CFI function has the following input parameters:
Table 70: Input parameters of xo_interpol_init function
Array L .
Description Unit
Cname | Ctype Elr(ine (Reference) (Format) Allowed Range
o xo_orbit_i Structure that containg the orbit
orbit_id - L - -
d* initialization
|interpol_model long* - Interpolation model ID - Complete
ime ref lona* ) Time reference ID used inthe | Complete
- 9 output validity period P

It is possible to use enumeration values rather thiger values for some of the input arguments:
« Interpolation model ID: interpol_model. Currentcdnent, section 6.2.
« Time reference ID: time_ref. See [GEN_SUM].

7.22.4 Output parameters

The output parameters of tke_interpol_init CFI function are:

Table 71: Output parameters of xo_interpol_init function

Array Description Unit
C name C type Allowed Range
YP€ | Element (Reference) (Format) 9

x0_interpol_init_file |long - Main status flag - -1,0, +1

Val_time0 double* |- _\/gl_|d|_ty s_tart time of the |Decimal (_1ays [-18262.0,36524.0]
initialization (Processing format)

Val_timel double* |- .\/§1I.|d|.ty s.top time of the |Decimal Qays [-18262.0,36524.0]
initialization (Processing format)

interpol id xo_interp | Structure that containg | i

I PO ol _id* the interpolation data

|ierr[XO_NUM_ERR lon all Status vector - -

| INTERPOL_INIT] | "9
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7.22.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_interpol_init CFl function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo interpol_init CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 72: Error messages of xo_interpol_init function

S Error message Cause and impact Error Code 24
type No

. , XO_CFI_INTERPOL_INI
ERR |Memory allocation error. | No calculation performed T _MEMORY_ERR 0

. . o . XO_CFI_INTERPOL_INI
ERR |Orbit Id. is not initialized | No calculation performed T_ORBIT_STATUS_ERR 1

. . . XO_CFI_INTERPOL_INI
ERR |Wrong input orbit Id. No calculation performed T ORBIT_ID_ERR 2

XO_CFI_INTERPOL_INI

Interpol Id is already ini-

ERR tialized. No calculation performed T _STATUS_ERR 3
ANX state vector does nat

ERR [satisfy loose Earth ExplorerNo calculation performed ?r(ol_—ggls—ll:N$g|EP€$§lNl 4
tolerance requirements. - - -
Problem calculating the XO_CFI_INTERPOL_INI

ERR |Earth Explorer accelera- | No calculation performed (T_ACCELERATION_ER 5
tion. R

XO_CFI_INTERPOL_INI

ERR Error changing time format No calculation performed [T_TIME_CORRELATION 6
or reference ERR

—

ANX state vector does ng
WARN |satisfy tight Earth Explorgr Calculation performed 2|'(O'I'_I(C:5FHI'TINI:E)EI_R5VC,)AIER_|I\INI 7
tolerance requirements. - - —

7.22.6 Runtime performances

The following runtime performances have been meskur

Table 73: Runtime performances of xo_interpol_init function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [ms] [ms] [mg]
0.383 0.0.095 0.117 0.022
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7.23 xo_interpol

7.23.1 Overview

Thexo_interpol function is used to compute a Cartesian stateveti requested time, using the internal

data generated by tlxe_interpol_init_file routine.
To complete the description of tke_inter pol function see comments in section 7.22.1.
A complete calling sequence of the interpolatiomcpdure is presented in section 4.3.

7.23.2 Calling interface

The calling interface of theo_interpol CFI function is the following (input parametere amderlinejt

#incl ude <explorer_orbit. h>

{

xo_interpol _id interpol _id = {NULL};

| ong nodel, tinme_ref;

double time, pos out[3], vel out[3], acc_out[3];

| ong status, ierr[XO_NUM ERR | NTERPQOL];

status =xo_interpol (& nterpol id, &mdel, & ine_ref, &tine,

pos_out, vel _out, acc_out, ierr);

/* O, using the run_id */

l ong run_id;

status =xo_interpol _run(&un_id, &wmwdel, & ine ref, &ine,

pos_out, vel _out, acc_out, ierr);

}
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7.23.3 Input parameters
Thexo_interpol CFI function has the following input parameters:
Table 74: Input parameters of xo_interpol function
Array Description Unit
nam t Allowed Ran
SES | Sigjrs Element (Reference) (For mat) S [REE
Jinterpol_id |xo_interpol_|- Structure that contains the |- -
id* interpolator data
|model long * - Interpolation model - Complete
Itime_ref long* - Time reference ID - Complete
ime double* _ Reference time Decimal days [-18262.0,36524.0]

(Processing format)

It is possible to use enumeration values rathar thizger values for some of the input arguments:
* Interpolation model: model. Current document, isexc6.2.
» Time reference ID: time_ref. See [GEN_SUM].

7.23.4 Output parameters

The output parameters of thke_interpol CFI function are:

Table 75: Output parameters of xo_interpol function

Array Description Unit
Cname | Ctype Allowed Range
yp Element (Reference) (Format) 9
X0_propag |long - Main status flag - -1,0, +1
Osculating position
Ipos_out[3] |double all vector at interpolated time |m -
(EF reference frame)
Osculating velocity
vel_out[3] |double all vector at interpolated time |m/s -
(EF reference frame)
Osculating acceleration
acc_out[3] |double all vector at interpolated time  |m/s? -
(EF reference frame)
ierr[XO_NU
M_ERR_IN |long all Status vector - -
TERPOL]
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7.23.5 Warnings and errors

Next table lists the possible error messages #rabe returned by th@_interpol CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_interpol CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 76: Error messages of xo_interpol function

S Error message Cause and impact Error Code 24
type No
. , XO_CFI_INTERPOL_FL
ERR |Wrong input flag No calculation performed AG_ERR 0
Error changing time format . XO_CFI_INTERPOL_TIM
ERR " lor reference No calculation performed |2 "=5pRE| ATION_ERR| 1
. . XO_CFI_INTERPOL_WR
ERR |Input time is out of range| No calculation performed ONG_TIME2_ERR 2
ERR The data base has not beer&|0 calculation performed XO_CFI_INTERPOL_NO 3
previously initialisated. P T_INITIALISED_ERR
The requested date is out 0 : XO_CFI_INTERPOL_TIM
ERR the data base. Rlo calculation performed E_OUT OF DB _ERR 4

XO_CFI_INTERPOL_FA
ERR |Fatal error in XO_Interpol No calculation performed [TAL_ERROR_INTERPOL 5

ERR
State vector does not satisfy
: XO_CFI_INTERPOL_LO
ERR |loose Earth Explorer toler- No calculation performed OSE_TOL_ERR 6

ance requirements

Problem calculating the XO_CFI_INTERPOL_AC

ERR  |earth Explorer acceleration° calculation performed CELERATION_ERR !
State vector does not satisfy
WARN (tight Earth Explorer toler-|  Calculation performed ﬁ?—ggll_—lslv;il:\;\rOL—TlG 8
ance requirements - -
. . XO_CFI_INTERPOL_FA
WARN |VVarning error in Calculation performed  [TAL_ ERROR_INTERPOL 9

XO_Interpol WARN

. ~alculation performed using
Time out of range. Compy an extrapolation algorithm. | XO_CFI_INTERPOL_EX

WARN [ing State Vector with 10
extrapolation algorithm The results could not reach TRAPOL_WARN
the desired accuracy.
. Calculation performed
WARN Less than four Orbit State XO_CFI_INTERPOL_FE 1

Vectors to interpolate Interpolat|o_n could not reach W OSV WARN
the desired accuracy - —
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7.23.6 Runtime performances
The following runtime performances have been messur
Table 77: Runtime performances of xo_interpol function
Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0064 0.0014 0.002 0.0004
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7.24 xo_interpol_extra

7.24.1 Overview

This software returns ancillary results derivedriran orbit interpolation using the xo_interpol ftian.
The ancillary results are similar to the ones poeduby the xo_propag_extra routine.

Note that xo_interpol_extra should be called at@rinterpol. In case of calling xo_interpol_extitea
xo_interpol_init, the ancillary results are comglfer the first vector stored in the xo_orbit_idusture
used for the interpol initialization (sinee_interpol_init does not have as input a requested time)

A complete calling sequence of the interpolatiomcedure is presented in section 4.3.

7.24.2 Calling interface

The calling interface of theo_interpol_extra CFI function is the following:

#incl ude <explorer_orbit. h>

{
xo_interpol _id interpol _id = {NULL};
| ong extra_choi ce;
doubl e nodel _out [ XO_| NTERPOL_EXTRA NUM DEP_ELEMENTS],
extra_out [ XO_| NTERPOL_EXTRA NUM | NDEP_ELEMENTS] ;
| ong status, ierr[XO NUM ERR | NTERPOL_EXTRA] ;
status = xo_interpol __extra (& nterpol id, &xtra_choi ce,
nodel out, extra out, ierr);
/* O, using the run_id */
| ong run_id;
status = xo_interpol _extra run (& un id, &xtra choi ce,
nodel _out, extra_out, ierr);
}
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7.24.3 Input parameters

Thexo_interpol_extra CFl function has the following input parameters:

Table 78: Input parameters of xo_interpol_extra function

Array Description Unit
C name C type Allowed Range
yp Element (Reference) (For mat) 9
interpol_id xo_interpol_|- Structure that contains the |- -
id* interpolator data
extra_choice |long * - Flag to aIonv an ancillary [0, 2047]
results choice

It is possible to use enumeration values rather thiger values for some of the input arguments:
* Flag to select ancillary results: extra_choicee &bles below:

Table 79: Enumeration values of extra_choice input flag

Model independant Description L ong

XO_INTERPOL_EXTRA_NO_RESULTS No extra results
XO INTERPOL_EXTRA_GEOLOCATION Geolocation results 1
XO_INTERPOL_EXTRA_GEOLOCATION_D Geolocation rate results 2
XO_INTERPOL_EXTRA_ GEOLOCATION_2D Geolocation rate-rate results 4
XO _INTERPOL_EXTRA_GEOLOCATION_EXTRA Geolocation extra results 8
XO_INTERPOL _EXTRA_EARTH_FIXED D Earth fixed velocity results 16
XO_INTERPOL_EXTRA _EARTH_FIXED_ 2D Earth fixed acceleration results 32
XO_INTERPOL_EXTRA_SUN Sun results 64
XO_INTERPOL_EXTRA_MOON Moon results 128
XO_INTERPOL_EXTRA_ OSCULATING_KEPLER Osculating keplerian elements 256
XO_INTERPOL_EXTRA_INERTIAL_AUX Inertial auxiliary results 512

Model dependant (Mean Keplerian model) Description L ong
XO_INTERPOL_EXTRA_DEP_ANX_TIMING ANX timing results 1024

To calculate all results there is an extra enunmm@ratalue, defined as the addition of all the entatien
result values:

Enumeration value Description Long
XO_INTERPOL_EXTRA_ALL RESULTS All results 2047

The elements calculated in each case are shovatiioss 7.6.5 and 7.10.5. It is possible to sdtextal-
culation of different sets of output parameterstoomake any combination of them by adding theltesu
enumeration desired. In order to calculate sonmraehs it might be necessary to calculate elemehitshw
have not been explicitly requested. The functienidies internally all the dependencies and thelse
ments are also returned in the result vectors.
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7.24.4 Output parameters

The output parameters of tke_interpol_extra CFI function are:

Table 80: Output parameters of xo_interpol_extra function

Array Description Unit
nam t Allowed R
SIS Siglps Element (Reference) (For mat) S SR
X0_interpol_extra (long - Main status flag - -1,0, +1
model_out[XO_I
NTERPOL_EXT double all Vector of model-dependant | )
RA_NUM_DEP_ parameters
ELEMENTS]

extra_out[XO_IN

TERPOL_EXTRA Vector of model-independ-

double all - -

NUM_INDEP_E ant parameters
LEMENTS]
ierrfXO_NUM_E
RR_INTERPOL_ |long all Status vector - -
EXTRA]

7.24.5 Results vectors

The model-dependant parameters vector fod#hault inter polation model is (note that there is an enu-
meration associated to the elements of the regedi®rs) in the following table:

Table 81: Ancillary results vector. Model-dependent parameters

Result parameter Set Description Unit | Allowed
(reselement) (Reference) (Format) | Range
[0l ANX Tim- .
XO_INTERPOL_EXTRA_DEP_NODAL_ |- Nodal period s >=0
PERIOD g
[1] decimal
XO_INTERPOL_EXTRA_DEP_UTC_CU UTC of current ANX ‘(jp"“%scess_
RRENT_ANX .
- ing format)

[2] Absolute Orbit
XO_INTERPOL_EXTRA_DEP_ORBIT_N Nurmber >0
UMBER Position
[3] in orbit >=0
XO_INTERPOL_EXTRA DEP_SEC_SIN Time since ANX s < Nodal
CE_ANX Period

The model-independant results vectors are the sentleexo propag_extra model-independant results
vectors (see 7.19.5). The enumeration names aredime, changinROPAG with INTERPOL (e.g.
XO_INTERPOL_EXTRA_ORBIT_RAD.
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7.24.6 Warnings and errors

Next table lists the possible error messages trabe returned by the_interpol_extra CFI function af-
ter translating the returned status vector intcetipgivalent list of error messages by calling tivection of
the EXPLORER_ORBIT software librago _get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_interpol _extra CFI function by calling the function of the EXPLER_ORBIT

software libraryxo_get code (see [GEN_SUM]).

Table 82: Error messages of xo_interpol_extra function

S Error message Cause and impact Error Code 24
type No
Interpol Id. was not initial- : XO_CFI_INTERPOL_EX
ERR ized No calculation performed TRA_ID_STATUS_ERR 0

. . XO_CFI_INTERPOL_EX
ERR |Wrong input Interpol Id. No calculation performed TRA_FLAG_ERR 1
Could not perform a time . XO_CFI_INTERPOL_EX
ERR iransformation No calculation performed TRA_TIME_ERR 2
ERR Could not calculate extra No calculation performed XO_CFI_INTERPOL_EX 3
results ulation p TRA_RESULTS_ERR

7.24.7 Runtime performances

The following runtime performances have been mesakur

Table 83: Runtime performances of xo_interpol_extra function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0068 0.0014 0.002 0.0002
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7.25 xo_interpol_close

7.25.1 Overview

Thexo_interpol_close function is used to free the memory allocatedHgydther orbit interpolation rou-
tines, and it must be called after using them.

A complete calling sequence of the interpolatiomcpdure is presented in section 4.3.

7.25.2 Calling interface

The calling interface of theo_interpol_close CFI function is the following (input parametere amder-
lined):

#i ncl ude <explorer_orbit.h>

{
xo_interpol _id interpol _id = {NULL};
| ong status, ierr[XO_NUM ERR | NTERPCL_CLOSE] ;
status = xo_interpol _close (& nterpol id, ierr)
}
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7.25.3 Input parameters

Thexo_interpol_close CFI function has the following input parameters:

Table 84: Input parameters of xo_interpol_close function

Array Description Unit
n t Allowed Ran
SUEMS || (Gifjze Element (Reference) (Format) S [REE
interpol_id |xo_interpol_|- Structure that contains the |- -
id* interpolator data

7.25.4 Output parameters

The output parameters of tke_interpol_close CFI function are:

Table 85: Output parameters of xo_interpol_close function

Array Description Unit
SUEGE LB Element (Reference) (For mat) Al ReEmge
X0_interpol_close long - Main status flag - -1,0,+1
ferrXO_NUM_ERR_ lon all Status vector - -
INTERPOL_CLOSE] g

7.25.5 Warnings and errors

Next table lists the possible error messages #rabe returned by th@_inter pol_close CFI function after
translating the returned status vector into thevedent list of error messages by calling the fimrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemretyn.e. either a warninf®\MARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and valbese error codes can be obtained translatingtétes
vector returned by theo_interpol_close CFI function by calling the function of the EXPLER_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 86: Error messages of xo_interpol_close function

S Error message Cause and impact Error Code 24
type No

Wrong Interpol Id. It was not | The Interpol Id. was not (XO_CFI_INTERPOL_CLOS 0

ERR initialized or it is in use. closed. E_WRONG_ID_ERR

7.25.6 Runtime performances

The following runtime performances have been measuuntime is smaller than CPU clock and it is not
possible to perfom loops for measuring it.
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7.26 xo_interpol_get_id_data
7.26.1 Overview

Thexo_interpol_get_id_data CFI function returns the data used for the inteapoh from the interpol_id.

7.26.2 Calling interface

The calling interface of theo_interpol_get_id_data CFI function is the following (input parametere ar
underlineq:

#i ncl ude <explorer_orbit. h>

{

xo_interpol _id interpol _id;

X0_interpol id data data;

| ong status;

status = xo_interpol _get_id data(& nterpol id, &data);
}

7.26.3 Input parameters

Thexo_interpol_get_id_data CFI function has the following input parameters:

Table 87: Input parameters of xo_interpol_get_id_data function

Array Description Unit
C name C type Element (Reference) (Format) AlENERIRETES
interpol_id X0_interpol_id* |- Structure for interolation |- -
initialization

7.26.4 Output parameters

The output parameters of tke_interpol_get_id_data CFI function are:

Table 88: Output parameters of xo_interpol_get_id_data function

Array Description Unit
S MENE Clpe Element| (Reference) | (Format) Fllenisel RENEE
Xo_interpol_get _id_data |long - Status flag - -

Interpolation data
structure

data X0_interpol_id data

The data structure_interpol_id_data can be seen in table 3.
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7.26.5 Warnings and errors

This function does not return any error/warningeeo@nly the status of the function indicates if gxe-
cution was correct or not.

The possible causes of error are:
e The interpol_id was not initialised.

7.26.6 Runtime performances

The following runtime performances have been exita

Table 89: Runtime performances of xo_interpol_get_id_data function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
0.0002 0.000 0.0002 0.000
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7.27 xo_orbit_to_time

7.27.1 Overview

Thexo_orbit_to_time function converts an orbit-relative time into pessing time.

7.27.2 Calling sequence of xo_orbit_to_time:

For C programs, the call t@_orbit_to_time is (inputparameters are underlined

#i ncl ude <explorer_orbit. h>

{
Xo_orbit _id orbit _id = {NULL};
long time_ref;
| ong orbit, second, mcrosec;
| ong status, ierr[XO NUM ERR ORBIT_TO TI ME]
doubl e tine;
status = xo_orbit_to_tinme (&orbit_id,
&orbit, &second, &nmicrosec, &tine ref,
&inme, ierr);
/* O, using the run_id */
| ong run_id;
status = xo_orbit_to_tinme_run (&un_id,
&orbit, &second, &m crosec,
&inme ref,
&ime, ierr);
}
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7.27.3 Input parameters
Table 90: Input parameters for xo_orbit_to_time
L nit
Array Description s Allowed
C name C type (For
Element (Reference) Range
mat)
orbit_id Xxo_orbit | - Structure that contains the orbit - -
_id* data
orbit long* Absolute orbit number >0
second long* Seconds since ascending node s >=0
<orbital
period
microsec long* Micro seconds within second MUs 0=<
=< 999999
time_ref long* Time reference ID - Complete
7.27.4 Output parameters
Table 91: Output parameters for xo_orbit_to_time
C name C tvpe é{gﬁ Description Unit Allowed
yp (Reference) (Format) Range
nt
X0_orbit_to_time long Main status flag -1,0,1
time double* Resulting time Dedimal days [-18262.0,
(processing format) +36519.0]
ierrfXO_NUM_ERR | long Error status flags

_ORBIT_TO_TIME]
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7.27.5 Warnings and errors

Next table lists the possible error messages #rabe returned by th@_orbit_to_time CFI function after
translating the returned status vector into thevedent list of error messages by calling the fimrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyi.e. either a warning (WARN) or an error (ERIRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingt#tes
vector returned by theo_orbit_to time CFI function by calling the function of the EXPLOREORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 92: Error messages of xo_orbit_to_time function

Sl Error message Cause and impact Error Code Sl
type No
ERR | Wrong input flag Computation not XO _CFI_ORBIT_TO TIM | 0
performed E FLAG_ERR
ERR | Inputincorrect: negative Computation not XO_CFI_ORBIT_TO_TIM | 1
orbit number performed E_ORB_NUM_1ST_ERR
ERR | Orbit Id. is not initialised, Computation not XO _CFI_ORBIT_TO TIM | 2
performed E_ORBIT_STATUS_ERR
ERR | Seconds and Computation not XO _CFI_ORBIT_TO TIM | 3
microseconds greater performed E_SEC _MICROSEC_ERR
than nodal period
ERR | Requested orbit less than  Computation not XO_CFI_ORBIT_TO_TIM | 4
the first orbital change performed E_ORB_ERR
ERR | Input incorrect: negative Computation not XO _CFI_ORBIT_TO TIM | 5
number of seconds performed E_SEC _ERR
ERR | Inputincorrect: number Computation not XO _CFI_ORBIT_TO TIM | 6
of microseconds out of performed E_MICROSEC_ERR
range
ERR | Error computing time. Computation not XO_CFI_ORBIT_TO_TIM | 7
performed E_COMPUTE_ERR
ERR | Could not make a time Computation not XO _CFI_ORBIT_TO TIM | 8
transformation performed E_TIME_CHANGE_ERR
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7.27.6 Runtime performances

The following runtime performances have been messur

Table 93: Runtime performances of xo_orbit_to_time function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[mg] [msg] [mg] [mg]
0.073 0.012 0.016 0.0022

7.27.7 Executable Program

The conversion from orbit to time described before can be carried thednpit_to _time executable
program as follows:

orbit_to_timesat satellite_name
file Orbit file
-tref time_ref
-or b orbit
-anx anx_time (seconds)

[ -show]
{ (-tai TAI_time -gps GPS_timeutc UTC_time-utl UT1_time) |
(-tmod time_modelttfile time_file-trid time_reference
{(-tmO timeO-tm1 timel) | forb0 orbit0-orbl orbitl) } )}

Note that:

Order of parameters does not matter.

Bracketed parameters are not mandatory.

Options between curly brackets and separatedveytacal bar are mutually exclusive.
[ -xI_v ] option for EXPLORER_LIB Verbose mode.

[ -xo_v ] option for EXPLORER_ORBIT Verbose mode.

[ -v ] option for Verbose mode for all libraries (deltaa Silent).

[ -show ] displays the inputs of the function and the hssu

Possible values faatellite name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNEL_3, SEOSAT,
GENERIC
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» Possible values fdime_model: USER, NONE , IERS_B_PREDICTED, IERS_B_RESTITUXE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values fdrme_ref andtime_reference: UNDEF, TAI, UTC, UT1, GPS.

« Data for initialising the time references are regkdnly when using an Orbit Scenario file. For othe
files the data is optional. In that case, if thiélization parameters are not provided, the tinee:
lations are initialised with the input orbit file.

The inputs needed for time initialiazation are pded in the last three lines of parameters. Note
that only one set of parameters should be introdtuce

- TAI, GPS, UTC and UT1 input times (as in x|_timef 1init)

- A file with time reference data, the time modes thme reference name and a time range (as in
xI_time_ref_init_file)

Example:
orbit to time -sat CRYOSAT {file EARTH_EXPLORER_FPOtref UTC
-orb 1001 anx 0.0- show -v
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7.28 xo_time_to_orbit

7.28.1 Overview

Thexo_time_to_orbit function converts an orbit-relative time into pessing time.

7.28.2 Calling sequence of xo_time_to_orbit

For C programs, the call t@_time_to_orbit is (inputparameters are underlined

#i ncl ude <explorer_orbit. h>

&second, &m crosec,

{
Xo_orbit _id orbit _id = {NULL};
long time_ref;
| ong orbit, second, mcrosec;
| ong status, ierr[XO NUM ERR ORBIT_TO TI ME]
doubl e tine;
status = xo_tinme_to_orbit ( &orbit _id,
&inme_ref, &tine,
&orbit, &second, &m crosec,
ierr);
/* O, using the run_id */
| ong run_id,
status = xo_time_to _orbit _run ( &un id,
&inme ref, &ine,
&orbit,
ierr);
}
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7.28.3 Input parameters
Table 94: Input parameters for xo_time_to_orbit function
C name C tvpe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
orbit_id xo_orbit | - Structure that contains the - -
_id* orbit data
time_ref long* Time reference ID - Complete
time double* Requested time Dedimal days | [-18262.0,
(processing +36519.0]
format)
7.28.4 Output parameters
Table 95: Output parameters for xo_time_to_orbit
A Description Unit Al
C name Ctype | Eleme d
(Reference) (Format)
nt Range
X0_time_to_orbit long Main status flag -1,0,1
orbit long* Absolute orbit >0
number
second long* Seconds since s >=0
ascending node <orbital
period
microsec long* Micro seconds Ms 0=<
within second =<
999999
ierrfXO_NUM_ERR_TI long Error status flags
ME_TO_ORBIT]
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7.28.5 Warnings and errors

Next table lists the possible error messages #rabe returned by th@ _time_to_orbit CFI function after
translating the returned status vector into thevedent list of error messages by calling the fimrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyi.e. either a warning (WARN) or an error (ERIRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingt#tes
vector returned by theo_time to_orbit CFI function by calling the function of the EXPLOREORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 96: Error messages of xo_time_to_orbit function

SUles Error message Cause and impact Error Code S
type No
ERR Wrong input flag Computation not XO_CFI_TIME_TO_ORBI | 0

performed T FLAG_ERR
ERR | Orbit Id. was not Computation not XO_CFI_TIME_TO_OR| 1
initialized. performed BIT_ORBIT_STATUS
ERR
ERR | Input incorrect: time out Computation not XO _CFI_TIME_TO _OR| 2
of range. performed BIT_TIME_ERR
ERR | Input time smaller than Computation not XO _CFI_TIME_TO _OR| 3
the first ANX time. performed BIT_BEFORE_RANGE
_ERR
ERR | Could not compute the Computation not XO_CFI_TIME_TO_OR| 4
orbit number. performed BIT_COMPUTE_ERR
ERR | The current orbit Computation not XO_CFI_TIME_TO _OR| 5
initialization does not performed BIT_WRONG_ORBIT_
allow to compute the MODE_ERR
time.
WARN | Input time before first Computationperformed XO _CFI_TIME_TO _OR| 6
orbit. BIT_TIME_BEFORE_R
ANGE_WARN
WARN | Input time after first Computationperformed XO_CFI_TIME_TO_OR| 7
orbit. BIT_TIME_AFTER_RA
NGE_WARN
WARN | Orbit number computed| Computationperformed XO _CFI_TIME_TO _OR| 8
with warnings. BIT_COMPUTE_WAR
N

7.28.6 Runtime performances

The following runtime performances have been meskur
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Table 97: Runtime performances of xo_time_to_orbit function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [ms] [ms] [mg]
0.397 0.171 0.288 0.058

7.28.7 Executable Program
The conversion from time to orbit described before can be carried thetiotye to_orbit executable
program as follows:
time_to_orbitsat satellite_name
file Orbit file
-tref time_ref
{-time time (days) |atimetime (CCSDSA format)}
[-v]
[-xI_v]
[-xo v]
[-help]
[ -show]
{ (-tai TAI_time -gps GPS_timeutc UTC_time-utl UT1_time) |
(-tmod time_modelttfile time_file-trid time_reference
{(-tmO timeO-tm1 timel) | forb0 orbit0-orbl orbitl) } )}
Note that:
» Order of parameters does not matter.
» Bracketed parameters are not mandatory.
» Options between curly brackets and separatedveytecal bar are mutually exclusive.
e [-xl_v] option for EXPLORER_LIB Verbose mode.
e [-xo_v] option for EXPLORER_ORBIT Verbose mode.
e [-v] option for Verbose mode for all libraries (deltaa Silent).
* [ -show ] displays the inputs of the function and the hssu

» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM,ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNEL_3, SEOSAT,
GENERIC.

» Possible values fdrme_model: USER, NONE , IERS B PREDICTED, IERS B _RESTITUIE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values fdrme_ref andtime_reference: UNDEF, TAI, UTC, UT1, GPS.
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» Data for initialising the time references are rexdnly when using an Orbit Scenario file. For othe
files the data are optional. In that case, if thi@lization parameters are not provided, the tooe
relations are initialised with the input orbit file

The inputs needed for time initialization are pd®d in the last three lines of parameters. Note tha
only one set of parameters should be introduced:

- TAIl, GPS, UTC and UT1 input times (as in x|_timef 1init)

- A file with time reference data, the time modes thme reference name and a time range (as in
xl_time_ref_init_file)

Example:
time_to_orbit -sat CRYOSAT file EARTH_EXPLORER_FPOtref UTC

time -2010.1086574G7/how - v
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7.29 xo_orbit_info

7.29.1 Overview

Thexo_orbit_info function retrieves from the orbit initialisatioimformation related with a certain orbit
(specified by means of absolute orbit number).

7.29.2 Calling sequence of xo_orbit_info

For C programs, the call #@_orbit_infois (input parameters are underlined, some magtg or output
depending on the calling mode):

#i ncl ude <explorer_orbit.h>

{
Xo_orbit _id orbit _id = {NULL};
| ong abs_orbit;
| ong ierr[ XO NUM ERR ORBI T_I NFQ], status;
doubl e result_vector[ XO ORBI T_I| NFO_ EXTRA NUM ELEMENTS] ;
status = xo_orbit_info (&orbit _id,
&abs _orbit,
result _vector, ierr);
/* O, using the run_id */
l ong run_id;
status = xo_orbit_info_run (& un_id,
&abs _orbit,
result_vector, ierr);
}
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7.29.3 Input parameters
Table 98: Input parameters for xo_orbit_info
C name C tvoe Array Description Unit Allowed
yp Element (Reference) (Format) Range
orbit_id xo_orbit_id* | - Structure that contains the orbit data. | - -
abs_orbit | long * Absolute orbit number within orbit_id
range

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual




Code: EE-MA-DMS-GS-0004

\ Date: 07/05/2010
SdPeA] CmE S c;esa-:um:ﬂ;llll NE=®m=n Issue: 3.7.3
Page: 132
7.29.4 Output parameters
Table 99: Output parameters for xo_orbit_info
C name C tvoe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
X0_orbit_info long Main status flag, -1,0,1
0] repeat_cycle? days >0
(1] cycle_length? orbits >0
(2] MLST drift® s/day
[3] MLSTP? hours >0
<24
[4] phasing deg >0
result_vector[XO_ double <360
ORBIT_INFO_EXT ; ;
= = [5] UTC time at ascending days (process-
RA_NUM_ELEME node ing format)
NTS]
[6-8] position at ANX m
[9-11] velocity at ANX m/s
[12-17] mean keplerian elements at
ANX
[18-23] osculating keplerian ele-
ments at ANX
[24] Nodal period s
ierr[XO_ORBIT_INFO | long all Error status flags

_FROM_ABS]

a. This parameter is only computed if the inpuitoih was computed either with an Orbit Sceantie fising
xo_orbit_init_file or with xo_orbit_init_def

b. This parameter is not computed if the inputtoidiwas computed using a Restituted Orbit fila @ORIS file
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7.29.5 Warnings and errors

Next table lists the possible error messages @rabe returned by the_orbit_info CFI function after
translating the returned status vector into thevedent list of error messages by calling the fiorcof the
EXPLORER_ORBIT software libraryo get msg (see [GEN_SUM]).

This table also indicates the type of messagenetyii.e. either a warning (WARN) or an error (ERRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlhese error codes can be obtained translatingfébes
vector returned by the pv_utcanx CFI function bijimg the function of the EXPLORER_ORBIT software
library xo_get_code (see [GEN_SUM]).

Table 100: Error messages of xo_orbit_info function

Sl Error message Cause and impact Error Code Sl
type No
ERR | Orbit Id. No initialised. Computation not per- XO_CFI_ORBIT_INFO 0

formed _ORBIT_INIT_ERR
ERR | Orbit out of initialised Computation not per- XO_CFI_ORBIT_INFO 1
limits. formed _OUT_OF_LIMITS_ER
R
ERR | Could not compute extra  Computation not per- XO_CFI_ORBIT_INFO 2
results formed _RESULTS_ERR

7.29.6 Runtime performances

The following runtime performances have been meskur
Table 101: Runtime performances of xo_orbit_info function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
1.362 0.337 0.4200 0.155
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7.30 xo_orbit_rel_from_abs

7.30.1 Overview

Thexo_orbit_rel_from_absfunction retrieves from an Orbit Scenario Filesjgously initialised through
theorbit 1d) the relative orbit corresponding to a given absobrbit number.

7.30.2 Calling sequence of xo_orbit_rel_from_abs

For C programs, the call #@_orbit_rel_from_absis (input parameters are underlined, some mayh4 i
or output depending on the calling mode):

#i ncl ude <explorer_orbit. h>

{
xo_orbit_id orbit_id = {NULL};
| ong abs orbit, rel _orbit, cycle, phase;
| ong i err[ XO NUM ERR ORBI T_REL_FROM ABS], st at us;
status = xo_orbit_rel _fromabs (&orbit _id,
&abs orbit,
&rel _orbit, &cycle,
&phase, ierr);
/* O, using the run_id */
| ong run_id;
status = xo_orbit_rel _fromabs run (& un_id,
&abs_orbit,
& el _orbit, &cycle,
&phase, ierr);
}
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7.30.3 Input parameters
Table 102: Input parameters for xo_orbit_rel_from_abs
C name C tvpe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
orbit_id xo_orbit | - Structure that contains the - -
_id* orbit data
abs_orbit long * Absolute orbit number within
orbit_id
range
7.30.4 Output parameters
Table 103: Output parameters for xo_orbit_rel_from_abs
C name C tvoe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
xo_orbit_rel_from_ | long Main status flag, -1,0,1
abs
rel_orbit long * Relative orbit number
cycle long * Cycle number
phase long * Phase number
ierr[XO_ORBIT_REL | long all Error status flags
_FROM_ABS]
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7.30.5 Warnings and errors

Next table lists the possible error messages trabe returned by the orbit_rel from_abs CFl func-
tion after translating the returned status vecttw the equivalent list of error messages by agliire func-
tion of the EXPLORER_ORBIT software librarp get msg (see [GEN_SUM]).

This table also indicates the type of messagenetyii.e. either a warning (WARN) or an error (ERRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingfalbes
vector returned by the pv_utcanx CFI function bijimg.the function of the EXPLORER_ORBIT software

library xo_get_code (see [GEN_SUM]).

Table 104: Error messages of xo_orbit_rel_from_abs function

Sl Error message Cause and impact Error Code Sl
type No
ERR | Orbit Id. is not initialised|  Computation not per- XO_CFI_ORBIT_REL_ 0

formed FROM_ABS_ORBIT |
NIT_ERR
ERR | The relative orbit could Computation not per- XO_CFI_ORBIT_REL 1
not be computed with the formed FROM_ABS ORBIT W
current orbit initializa- RONG_MODE_ERR
tion.
ERR | Wrong input orbit Computation not per- XO_CFI_ORBIT_REL 2
number formed FROM_ABS WRONG _
ORBIT

7.30.6 Runtime performances

The following runtime performances have been mesakur
Table 105: Runtime performances of xo_orbit_rel_from_abs function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
0.0094 0.0018 0.002 0.0002
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7.31 xo_orbit_abs_from_rel

7.31.1 Overview

Thexo_orbit_abs from_rél function retrieves from an Orbit Scenario Filegfgously initialised through

theorbit Id) the absolute orbit corresponding to a given iedadrbit number and cycle.

7.31.2 Calling sequence of xo_orbit_abs_from_rel

For C programs, the call #_orbit_abs from_rel is (input parameters are underlined, some mayhd i

or output depending on the calling mode):

#i ncl ude <explorer_orbit.h>

{
Xo_orbit _id orbit _id = {NULL};
| ong abs _orbit, rel _orbit, cycle, phase;
| ong i err[ XO NUM ERR ORBI T_ABS FROM REL], st atus;
status = xo_orbit_abs fromrel (&orbit _id,
&rel _orbit, &cycle,
&abs _orbit, &phase, ierr);
/* O, using the run_id */
| ong run_id;
status = xo_orbit_abs fromrel _run (&un_id,
& el orbit, &cycl e,
&abs _orbit, &phase, ierr);
}

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



d Code: EE-MA-DMS-GS-0004
\ Date: 07/05/2010
S PeA] m S c;esa-:um:ﬂ;llll NE=®m=n Issue: 3.7.3
Page: 138
7.31.3 Input parameters
Table 106: Input parameters for xo_orbit_abs_from_rel
C name C tvpe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
orbit_id xo_orbit | - Structure that contains the - -
_id* orbit data
rel_orbit long * Relative orbit number
cycle long * Cycle number
7.31.4 Output parameters
Table 107: Output parameters for xo_orbit_abs_from_rel
C name C tvoe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
Xo0_orbit_abs_from | long Main status flag, -1,0,1
_rel
abs_orbit long * Absolute orbit number within
orbit_id
range
phase long * Phase number
ierr[XO_ORBIT_ABS | long all Error status flags
_FROM_REL]
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7.31.5 Warnings and errors

Next table lists the possible error messages trabe returned by the orbit_abs from_re CFl func-
tion after translating the returned status vecttw the equivalent list of error messages by agliire func-
tion of the EXPLORER_ORBIT software librarp get msg (see [GEN_SUM]).

This table also indicates the type of messagenetyii.e. either a warning (WARN) or an error (ERRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlhese error codes can be obtained translatingféhes
vector returned by the pv_utcanx CFI function bijimg.the function of the EXPLORER_ORBIT software

library xo_get_code (see [GEN_SUM]).

Table 108: Error messages of xo_orbit_abs_from_rel function

Error , Error
Error message Cause and impact Error Code
type No
ERR | Orbit Id. is not initialised. Computation not per- XO_CFI_ORBIT_ABS_FR 0
formed OM_REL_ORBIT_INIT_E
RR
ERR | The orbit numbers could Computation not per- XO_CFI_ORBIT_ABS FR 1
not be computed with the formed OM_REL_ORBIT_WRON
current orbit initialization. G_MODE_ERR
ERR | Wrong input relative orbit Computation not per- XO_CFI_ORBIT_ABS FR 2
and/or cycle. formed OM_REL_INPUT_PARAM
ETER_ERR

7.31.6 Runtime performances

The following runtime performances have been meskur
Table 109: Runtime performances of xo_orbit_abs_from_rel function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
0.0098 0.0016 0.0022 0.0002
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7.32 xo_orbit_abs_from_phase

7.32.1 Overview

Thexo_orbit_abs from_phase function retrieves from an Orbit Scenario Fileefgously initialised
through theorbit Id) the absolute orbit corresponding to a given phase

7.32.2 Calling sequence of xo_orbit_abs_from_phase

For C programs, the call t@_orbit_abs from_phase is (input parameters are underlined, some may be
input or output depending on the calling mode):

#i ncl ude <explorer_orbit.h>

{
Xo _orbit _id orbit _id = {NULL};
| ong abs _orbit, rel _orbit, cycle, phase;
| ong i err[ XO NUM ERR ORBI T_ABS FROM REL], st atus;
status = xo_orbit_abs_from phase (&orbit _id,
&phase,
&abs _orbit,
& el _orbit, &cycle,
ierr);
/* O, using the run_id */
| ong run_id;
status = xo_orbit_abs_from phase_run (& un_id,
&phase,
&abs_orbit,
& el _orbit, &cycle,
ierr);
}
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7.32.3 Input parameters
Table 110: Input parameters for xo_orbit_abs_from_phase
C name C tvpe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
orbit_id xo_orbit | - Structure that contains the - -
_id* orbit data
phase long * Phase number
7.32.4 Output parameters
Table 111: Output parameters for xo_orbit_abs_from_phase
C name C tvoe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
xo_orbit_abs _from | long Main status flag, -1,0,1
_phase
abs_orbit long * Absolute orbit number within
orbit_id
range
rel_orbit long * Relative orbit number
cycle long * Cycle number
ierr[XO_ORBIT_ABS | long all Error status flags

_FROM_PHASE]
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7.32.5 Warnings and errors

Next table lists the possible error messages tirabe returned by the _orbit_abs from_phase CFI
function after translating the returned status eeictto the equivalent list of error messages byncathe
function of the EXPLORER_ORBIT software libraxg_get msg (see [GEN_SUM]).

This table also indicates the type of messagenetyii.e. either a warning (WARN) or an error (ERRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlhese error codes can be obtained translatingféhes
vector returned by the pv_utcanx CFI function bijimg.the function of the EXPLORER_ORBIT software

library xo_get_code (see [GEN_SUM]).

Table 112: Error messages of xo_orbit_abs_from_phase function

Error , Error
Error message Cause and impact Error Code
type No
ERR | Orbit Id. is not initialised. Computation not per- XO_CFI_ORBIT_ABS_FR 0
formed OM_PHASE_ORBIT_INIT
_ERR
ERR | The orbit numbers could Computation not per- XO_CFI_ORBIT_ABS_FR 1
not be computed with the formed OM_PHASE_ORBIT_WR
current orbit initialization. ONG_MODE_ERR
ERR | Wrong input phase Computation not per- XO_CFI_ORBIT_ABS FR 2
number. formed OM_PHASE_INPUT_PAR
AMETER_ERR

7.32.6 Runtime performances

The following runtime performances have been meskur
Table 113: Runtime performances of xo_orbit_abs_from_phase function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [ms] [ms] [ms]
0.01 0.0016 0.002 0.0004
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7.33 xo_osv_to_tle

7.33.1 Overview

Thexo_osv_to_tle function generates a TLE by fitting the set ofibsiate vectors stored in the orbit_id.
This set of OSVs are selected from the input oithitor the orbit/time requested range. Note th&t fios-
sible to convert only one OSV if:

» the requeted time range only contains an OSV.
 the start orbit equal to the stop orbit.

Note Currently, only one OSV can be converted to TltEcase of introducing a time/orbit range, thetfirs
OSV in that range is selected for the conversion.

7.33.2 Calling sequence of xo_osv_to_tle

For C programs, the call i@ _osv_to _tleis (input parameters are underlined, some maging or output
depending on the calling mode):

#i ncl ude <explorer_orbit. h>

{
xo_orbit_id orbit_id = {NULL};
xd tle rec tle rec;
| ong time_node, tine_ref, orbitO, orbitl;
doubl e time0, tinel,
| ong ierr[ XONUM ERR OSV_TO TLE], status;
status = xo_osv_to_tle (&orbit _id,
& i nme_node, &ine_ref,
& i nel, &tinel,
&orbit0, &orbitl,
[* outputs */
& le_rec,
ierr);
}
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7.33.3 Input parameters
Table 114: Input parameters for xo_osv_to_tle
Array Description Unit
C name C type Allowed Range
yp Element (Reference) (Format) 9
orbit_id xo_orbit_id* | - Structure that contains | - -
the orbit data
time_mode long - time/orbit selection - XO_SEL TIME
mode. XO_SEL_ORBIT
For the XO_SEL_DEFAULT
XL_SEL_DEFAULT
mode, the whole range
of orbits stored in the
orbit_id is selected
time_ref long - time reference (only - Complete
used if time_mode is
XO_SEL_TIME
time0 double - Start time days Start validity time for
the orbit_id
timel double - Output time days Stop validity time for
the orbit_id
orbit0 long - Start orbit - First orbit stored in
the orbit_id
orbitl long - Stop orbit - Last orbit stored in
the orbit_id

It is possible to use enumeration values rather thiger values for some of the input arguments:
e time_mode: See [LIB_SUM)], section 6.2 (Time Inlitiation)
« time_ref: See [LIB_SUM], section 6.2 (Time refecei

7.33.4 Output parameters

Table 115: Output parameters for xo_osv_to_tle

C name C type Array Description Unit Allowed
Element (Reference) (Format) Range
X0_0osv_to_tle long - Main status flag - -1,0,1
tle_rec xd_tle rec | - TLE record data - -
ierr long all error array - -
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7.33.5 Warnings and errors

Next table lists the possible error messages @rabe returned by the _osv_to_tle CFI function after
translating the returned status vector into thevedent list of error messages by calling the fiorcof the
EXPLORER_ORBIT software libraryo get msg (see [GEN_SUM]).

This table also indicates the type of messagenetyii.e. either a warning (WARN) or an error (ERRg
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlhese error codes can be obtained translatingfébes
vector returned by calling the function of the EX®RER_ORBIT software libraryo_get_code (see

[GEN_SUM)).
Table 116: Error messages of xo_osv_to_tle function
Error , Error
Error message Cause and impact Error Code
type No
ERR | Input orbit_id is initialised Computation not per- XO_CFI_OSV_TO_TLE 0
with an incorrect model formed WRONG_FILE_MODEL _
ERR
ERR | The input time/orbit inter- Computation not per- XO_CFI_OSV_TO _TLE 1
val is not correct formed WRONG_INPUT_INTERV
AL_ERR
ERR | Error in a time transforma- Computation not per- XO_CFI_OSV_TO_TLE_T 2
tion formed IME_TRANS_ERR
ERR Incorrect input time mode Computation not per- XO_CFI_OSV_TO_TLE 3
formed WRONG_TIME_MODEL _
ERR
ERR | Could not change from EF Computation not per- XO_CFI_OSV_TO_TLE_ 4
CSto TEME CS formed CHANGE_CS _ERR
ERR | Could not get keplerian Computation not per- XO_CFI_OSV_TO_TLE_ 5
elements for absolute orbit formed CART_TO_KEPLER_ERR

7.33.6 Runtime performances

The following runtime performances have been meskur
Table 117: Runtime performances of xo_osv_to_tle function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
TBD TBD TBD TBD
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7.34 xo_gen_osf_create

7.34.1 Overview

Thexo_gen_osf_create CFI function creates a reference Orbit Scenati® [@SF) with one orbit change
data structure using only user inputs in the cglimerface. This data structure characterizesdference
orbit by means of the following parameters:

* Absolute orbit number

* Relative orbit number

* Cycle number

* Phase number

* Repeat cycle (days)

* Cycle length (orbits)

* Ascending crossing node longitude

* Mean local solar time of the ascending crossindeno

* Mean local solar time drift (seconds per day)

« Time of the ascending crossing node (TAI, UTC &id)

7.34.2 Calling interface

The calling interface of theo_gen_osf_create CFI function is the following (input parameterg amder-
lined):

#i ncl ude <explorer_orbit.h>
{
| ong sat _id;
xI time_id tinme_id = {NULL};
| ong abs_orbit_nunber, cycle_nunber, phase_nunber,
repeat _cycle, cycle length, drift_nopde, version_nunber
doubl e anx_long, inclination, mst_drift, mst, date;
char out put _dir[ XD_MAX STR], output fil ename[ XD _MAX STR];
char *file _class, *fh_system
| ong status, ierr[XO _ERR VECTOR MAX LENGTH];
status = xo_gen_osf _create (&sat id, &inme id, &bs orbit nunber,
&cycl e_nunber, &phase nunber,
&r epeat cycle, &cycle |Iength,
&anx_long, &drift node,
& nclination, &mst drift,
&m st, &date,
output dir, output filenane,
file class, &version_nunber

fh_system
ierr);
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/* O, using the run_id */
| ong run_id;

status = xo_gen_osf_create_run (& un_id, &abs orbit nunber,
&cycl e nunber, &phase nunber
&r epeat _cycle, &cycle length,
&anx_long, &drift node,
& nclination, &mst drift,
&m st, &date,
output dir, output filenane,
file class, &version_nunber,

fh_system
ierr);
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7.34.3 Input parameters

Thexo_gen_osf_create CFI function has the following input parameters:

Table 118: Input parameters of xo_gen_osf_create function

Array Description Unit

C name C type Allowed Range
YP€lEement (Reference) (Format) 9
sat_id long * |- Satellite ID - Complete
ftime_id xl_time |- Structure that contains the time |- -
- id* correlations.

abs_orbit_number |long* |- Orbit number in OSF first orbit | S=1

change

Cycle number in OSF first orbit _
lcycle_number long* |- - >=1

change
lohase_number long* |- Phase number in OSF first orbit | S=1

change
lrepeat_cycle long* |- Repeat cycle of the reference days S=1

orbit
Icycle_length long* |- qule length of the reference orbits >=14

orbit
banx_long double* |- Reference orbit ascending node deg [-180, 180]

crossing longitude

Flag to select between drift in
: e | mean local solar time and incli- |
|orift_mode long nation as input characterization [0.1]

of the reference orbit

If drift_mode =
XO_NOSUNSYNC_INCLINATION |deg [0,180]
Inclination of the reference orbit

finclination double*

If drift_mode =
XO_NOSUNSYNC_DRIFT
Drift in mean local solar time of
the reference orbit:

- MLST[N+1]=MLST[N]+MLST-
drift

Imist_drift double* seconds/day  [TBD

Mean local solar time at
ascending node

Imlst double* decimal hours |[0,24)

|date double*

ANX date decimal days |-

Directory where the resulting
OSF is written (if empty (i.e. ),
the current directory is used)

Joutput_dir char*
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Table 118: Input parameters of xo_gen_osf_create function

Array Description Unit
Element (Reference) (Format)

Output OSF name

C name C type Allowed Range

if empty (i.e. “*), the software will
boutput_filename chart |- generate the filename according | i
— to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is

returned in this variable

Ifile_class char* |- File class for output Orbit file

version_number long* |- Version number of output Orbit file

1
\
1

-

h svstem char* |- System field of the output Orbit file | )
I Sy fixed header

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Satellite ID: sat_id.
* Drift mode: mlst_drift.

This CFI can generate Orbit Scenario Files for Isotfr-synchronous orbits and quasi-sun-synchroneus o
bits.

Usedrift_ nmode=XO NOSUNSYNC DRI FT andm st _drift = 0.0 for a sun-synchronous orbit.
Use any other combination for the general casaiaigsun-synchronous orbit.

7.34.4 Output parameters

The output parameters of tke_gen_osf_create CFI function are:

Table 119: Output parameters of xo_gen_osf_create function

Array Description Unit
SN SWEs Element (Reference) (For mat) Al RErgE
Name for output file.
This is only an output
, parameter when it is
output_filename char* |- - -

empty (i.e. ““; see descrip-
tion of this parameter in
table 118)

ier[XO_ERR_VECTOR_

MAX_LENGTH] long all Status vector - }
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7.34.5 Warnings and errors

Next table lists the possible error messages #wate returned by the_gen_osf_create CFI function
after translating the returned status vector iheodquivalent list of error messages by callingftimetion
of the EXPLORER_ORBIT software librarp_get_msg (see [GEN_SUM])).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_gen_osf create CFI function by calling the function of the EXPLEBR_ORBIT
software libraryxo_get code (see [GEN_SUM]).

Table 120: Error messages of xo_gen_osf_create function

Error . Error
Error message Cause and impact Error code
type No
Wrong value of one or more
of the following input param-
eters:
abs_orbit_number,
cycle_number,
. — XO_CFI_GEN_OSF_CREAT
ERR |Wrong input values phase_number, E INPUTS ERR 0
repeat_cycle, - -
cycle_length,
mist
Computation not performed
Time correllations were not
ERR [Time ID is not initialized |initialized. XO_CFI_GEN_OSF_CREAT|
. E_TIME_INIT_ERR
Computation not performed | — - -
Memory allocation error for
ERR |Memory allocation error :Ereeorblt change data struc- XO_CFI_GEN_OSF_CREAT 2
Y E_ALLOC_ERR
Computation not performed
Wrong drift mode flag value
for charaterization of non-
. . XO_CFI_GEN_OSF_CREAT
ERR |Wrong drift mode sun.synchronous orbits E_DRIFT_MODE_ERR 3
Computation not performed
Error calculating MLST drift
. .. [from inclination XO_CFI_GEN_OSF_CREAT
ERR |Error calculating MLST drift E DRIFT CALC_ERR 4
Computation not performed
Error calculating the UTC
crr  |Efror caloulating UTC of tr:?fe()f the orbitascending |y ~r| GEN_OSF CREAT :
ANX E_UTC_CALC_ERR
Computation not performed
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Table 120: Error messages of xo_gen_osf_create function
Error . Error
Error message Cause and impact Error code
type No
Error calculating the TAIl time
of the orbit ascending node
. XO_CFI_GEN_OSF_CREAT
ERR |Error calculating TAI of ANX . E TAl CALC ERR 6
Computation not performed | —" — -
Error calculating the UT1
time of the orbit ascending
. node XO_CFI_GEN_OSF_CREAT
ERR |Error calculating UT1 of ANX E UT1 CALC_ERR 7
Computation not performed
Error getting the data for the
ERR Error calculating the Fixed Fixed Header. XO_CFI_GEN_OSF_CREAT 8
Header data . E_GET_FH_ERR
Computation not performed
Error writing the data struc-
ERR |Error writing file to disk ture to a file on disk XO_CFI_GEN_OSF_CREAT 9

Computation not performed

E_WRITE_ERR

7.34.6 Runtime performances

The following runtime performance has been measured

Table 121: Runtime performances of xo_gen_osf_create function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
9.8 6.9 7.6 5.6
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7.34.7 Executable Program

Thegen_osf_create executable program can be called from a Unix skl
gen_osf_create -sat satellite_name
-orbit abs_orbit_number
-cyc cycle_number
-pha phase_number
-repcyc repeat_cycle (days)
-cyclen cycle_length (orbits)
-anx anx_long (deg)
{-mlstdr mist_drift|-inc inclination}
-mlst mist (decimal hours)
-date anx_date
[-dir dir_name] (current directory by default)
[-osf name of the orbit scenario file] (default: nameegmated automatically)
[-flcl file_class] (empty string by default)
[-versversion] (version = 1 by default)
[-fhsys fh_system] (empty string by default)
[-v]
[-x_v]
[-xo v]
[-help ]
[ -show ]
{(-tai TAI_time-gps GPS_timeutc UTC_time-utl UT1_time)|
(-tmod time_modelttfile time_reference_data fikrid time_reference
{(-tmO time 0-tm1 time 1) | {orbO orbit 0-orb1 orbit 1) } )}
Note that:
» Order of parameters does not matter.
» Bracketed parameters are not mandatory.
» Options between curly brackets and separatedveytacal bar are mutually exclusive.
* [-xl_v] option for EXPLORER_LIB Verbose mode.
* [-xo_v] option for EXPLORER_ORBIT Verbose mode.
* [-v] option for Verbose mode for all libraries (dettaim Silent)for all libraries (default is Silent).
e [ -show ] displays the inputs of the function and the hssu

» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.
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» Possible values fdime_model: USER, NONE , IERS_B_PREDICTED, IERS_B_RESTITUXE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values fdrme_reference: UNDEF, TAI, UTC, UT1, GPS.

» The last three lines of parameters are used tialine the time references. In order to do thidyo
one set of parameters should be introduced:

- TAI, GPS, UTC and UT1 input times
- A file with time reference data, the time modeg time reference name and the time range

Example:
gen_osf _create -sat CRYOSAT -orbit 1 -cyc 1 -pha 1 -repcyc 2
-cyclen 29 -inc 92 -nmst 21 -date 790 -anx 130
-dir ./gen_osf -osf npl_orb_sc_at_ 302
-tai -1100.1 -utc -1100.099595
-utl -1100.0995914352 -gps -1100. 0997801
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7.35 xo_gen_osf_append_orbit_change

7.35.1 Overview

Thexo_gen_osf_append_orbit_change CFI function appends an orbit change to an exjstference Or-
bit Scenario File (OSF). The user must providehm ¢alling interface the name of the existing O&E,
parameters describing the new orbit change andutpait file name where the old OSF with the appdnde
orbit change will be written. No output file is geated if the resulting orbit is discontinuousemts of
ascending node longitude, mean local solar time.

7.35.2 Calling interface

The calling interface of theo_gen_osf_append_orbit_change CFI function is the following (input pa-
rameters are underlingd

#i ncl ude <explorer_orbit. h>
{
| ong sat _id;
xI time_id tinme_id = {NULL};
| ong abs_orbit_nunber, repeat_cycle, cycle_length,
drift_node, phase_increnent, version_nunber;
doubl e anx_long, inclination, mst drift, nlst;
char input_fil ename[ XD_MAX_STR],
out put _dir[ XD_MAX STR], output filenane[ XD _MAX STR];
char *file_class, *fh_system
| ong status, ierr[XO ERR VECTOR MAX LENGTH];
status = xo_gen_osf _append orbit_change (&sat id, &ine id,
& nput _fil enane, &abs orbit nunber,
&r epeat cycle, &cycle |Iength,
&anx_long, &drift node,
& nclination, & st drift,
& st, &phase i ncrenent,
output dir, output filenane,
file class, &version_nunber

fh_system
ierr);

/* O, using the run_id */
l ong run_id;

status = xo_gen_osf append_orbit_change run (& un id,
& nput _fil enane, &abs orbit nunber,
& epeat cycle, &cycle |ength,
&anx_long, &drift node,
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& nclination, &mst drift,
& st, &phase_ i ncrenent,
output dir, output fil enane,
file class, &version_nunber,

fh_system
ierr);
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7.35.3 Input parameters

Thexo_gen_osf_append_orbit_change CFI function has the following input parameters:

Table 122: Input parameters of xo_gen_osf_append_orbit_change function

C name

C type

Unit
(Format)

Array Description
Element (Reference)

Allowed Range

sat_id

long *

- Satellite ID -

Complete

ftime_id

xl_time

id*

Structure that contains the time
correlations.

linput_filename

char*

Input OSF to which the orbit
change is appended

labs_orbit_number

long*

Absolute orbit number of the new
orbit change

> abs orbit number
in input OSF last
orbit change

Irepeat_cycle

long*

Repeat cycle of the new refer-
- , days
ence orbit

>=1

Icycle_length

long*

) Cycle Iength of the new refer- orbits
ence orbit

>= 14

lanx_long

double*

Requested orbit ascending node
crossing longitude

deg

[-180, 180]

|drift_mode

long*

Flag to select between drift in
mean local solar time and incli-
nation as input characterization
of the reference orbit

[0,1]

linclination

double*

If drift_mode =
XO_NOSUNSYNC_INCLINATION
Inclination of the reference orbit

deg

[0,180]

Imist_drift

double*

If drift_mode =
XO_NOSUNSYNC_DRIFT
Drift in mean local solar time of
the reference orbit:

- MLST[N+1]=MLST[N]+MLST-
drift

seconds/day

TBD

Imist

double*

Mean local solar time at
ascending node

decimal hours

[0,24)

Iphase_increment

long*

If 1 then

phase [N+1] = phase [N] + 1
If 0 then

phase [N+1] = phase [N]

[0, 1]

Joutput_dir

char*

Directory where the resulting
OSF is written (if empty (i.e. ),
the current directory is used)
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Table 122: Input parameters of xo_gen_osf_append_orbit_change function

Array Description Unit

SUENE OB Element (Reference) (Format)

Allowed Range

Output OSF name

if empty (i.e. “*), the software will
boutput_filename chart |- generate the filename according | i
— to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is

returned in this variable

Ifile_class char* |- File class for output Orbit file

1
\
1

-

version_number long* |- Version number of output Orbit file

h svstem char* |- System field of the output Orbit file | )
I Sy fixed header

It is possible to use enumeration values rathar thizger values for some of the input arguments:

» Satellite ID: sat_id. See [GEN_SUM].

* Drift mode: mlst_drift.

* Phase increment.
This CFI can append orbit changes for both sunfsymous orbits and quasi-sun-synchronous orbits.
Usedrift_ nmode=XO NOSUNSYNC DRI FT andm st _drift = 0.0 for a sun-synchronous orbit.
Use any other combination for the general casaiaigsun-synchronous orbit.

7.35.4 Output parameters

The output parameters of tke_gen_osf_append_or bit_change CFI function are:

Table 123: Output parameters of xo_gen_osf_append_orbit_change function

Array Description Unit

C name EL L e— (Reference) (Format)

Allowed Range

Name for output file.
This is only an output
parameter when it is
empty (i.e. ““; see descrip-|
tion of this parameter in
table 122)

output_filename char*

ier[XO_ERR_VECTOR_

MAX_LENGTH] long all Status vector - }
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7.35.5 Warnings and errors

Next table lists the possible error messages #drabe returned by the _gen_osf_append_orbit_change
CFl function after translating the returned statestor into the equivalent list of error messagesdiling
the function of the EXPLORER_ORBIT software librasy get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by thgo gen osf append_orbit_change CFI function by calling the function of the
EXPLORER_ORBIT software libraryo _get _code (see [GEN_SUM]).

Table 124: Error messages of xo_gen_osf_append_orbit_change function

Error
type

Error message

Cause and impact

Error code

Error
No

ERR

Wrong input values

Wrong value of one or more
of the following input param-
eters:

abs_orbit_number,
repeat_cycle,

cycle_length,

mist,

phase_increment

Computation not performed

XO_CFl_GEN_OSF_APPE
ND_INPUTS_ERR

ERR

Time ID is not initialized

Time correllations were not
initialized.
Computation not performed

XO_CFl_GEN_OSF_APPE
ND_TIME_INIT_ERR

ERR

Cannot read input OSF

Computation not performed

XO_CFl_GEN_OSF_APPE
ND_READ_IN_OSF_ERR

ERR

ANX long jump larger than
allowed

Requested ANX long leads
to an orbit discontinuity

XO_CFl_GEN_OSF_APPE
ND_ANX_LONG_ERR

ERR

MLST jump larger than
allowed

Requested MLST leads to an
orbit discontinuity

XO_CFl_GEN_OSF_APPE
ND_MLST_ERR

ERR

Wrong drift mode

Wrong drift mode flag value
for charaterization of non-
sun.synchronous orbits

Computation not performed

XO_CFl_GEN_OSF_APPE
ND_DRIFT_MODE_ERR

ERR

Error calculating MLST drift

Error calculating MLST drift
from inclination

Computation not performed

XO_CFl_GEN_OSF_APPE
ND_DRIFT_CALC_ERR

ERR

Error calculating UTC of
ANX

Error calculating the UTC
time of the orbit ascending
node

Computation not performed

XO_CFl_GEN_OSF_APPE
ND_UTC_CALC_ERR
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Table 124: Error messages of xo_gen_osf_append_orbit_change function

Computation not performed

ND_WRITE_ERR

Error . Error
Error message Cause and impact Error code
type No
Error calculating the TAIl time
of the orbit ascending node
. XO_CFI_GEN_OSF_APPE
ERR |[Error calculating TAI of ANX . ND TAl CALC ERR 8
Computation not performed - = -
Error calculating the UT1
time of the orbit ascending
. node XO_CFI_GEN_OSF_APPE
ERR |Error calculating UT1 of ANX ND_UT1 CALC_ERR 9
Computation not performed
. Computation not performed [XO_CFI_GEN_OSF_APPE
ERR |Memory allocation error ND_ALLOC_ERR 10
Error calculating the Fixed . XO_CFI_GEN_OSF_APPE
ERR Header data Computation not performed ND_GET_FH_ERR 11
Error writing the data struc-
ERR |Error writing file to disk ture to a file on disk XO_CFI_GEN_OSF_APPE 12

7.35.6 Runtime performances

The following runtime performance has been measured

Table 125: Runtime performances of xo_gen_osf_append_orbit_change function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [mg] [ms] [mg]
145 8.8 11.2 6
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7.35.7 Executable Program

Thegen_osf_append_orbit_change executable program can be called from a Unix shell as:

gen_osf_append_orbit_changs satellite_name
-inosf input_filename
-orbit abs_orbit_number
-repcyc repeat_cycle(days)
-cyclen cycle_length(orbits)
-anx anx_long(deg)
{ -mistdr mlst_drift |-inc inclination }
-mlst mist
[-phinc]
[-dir output_dir] (current directory by default)
[-osf output_filename] (default: name generated autarabyi)
[-flcl file_class] (empty string by default)
[-versversion] (version = 1 by default)
[-fhsys fh_system] (empty string by default)

{ (-tai TAI_time-gpsGPS_timeutc UTC_time-ut1 UT1_time) |
(-tmod time_modelttfiletime_file-trid time_reference
{(-tmO timeO-tm1 timel) | forb0 orbit0-orbl orbitl) } )}

Note that:

Order of parameters does not matter.
Bracketed parameters are not mandatory.
Options between curly brackets and separatedveytecal bar are mutually exclusive.

[-phinc] option for phase_increment. Default value for gdancrement is
xo_NO_PHASE_INCREMENT. When the option is writtenphase_increment is
xo_PHASE_INCREMENT.

[ -xI_v ] option for EXPLORER_LIB Verbose mode.

[ -xo_v ] option for EXPLORER_ORBIT Verbose mode.

[ -v ] option for Verbose mode for all libraries (deltaa Silent).
[ -show ] displays the inputs of the function and the hssu
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» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.

» Possible values fdrme _model: USER, NONE , IERS_ B PREDICTED, IERS B _RESTITUIE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

» Possible values fdime reference: UNDEF, TAI, UTC, UT1, GPS.

» The last three lines of parameters are used tialine the time references. In order to do thidyo
one set of parameters should be introduced:

- TAIl, GPS, UTC and UT1 input times (as in x|_timef 1init)

- A file with time reference data, the time modeg thme reference name and a time range (as in
xl_time_ref_init_file)

Example:
gen_osf _append_orbit_change -sat CRYOSAT
-inosf CS_TEST_MPL_CORBREF 20020301T122001_ 99999999T999999 0001. EEF
-orbit 30 -repcyc 366 -cyclen 5344 -anx 129.9986 -m st 20.90083
-inc 92 -dir ./gen_osf -osf npl_orb _sc_at 303
-tai -1100.1 -utc -1100.099595
-utl -1100. 0995914352 -gps -1100.0997801
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7.36 xo_gen_osf_change_repeat_cycle

7.36.1 Overview

Given a reference orbit from an existing OSF amé\w target orbit (repeat cycle, cycle length, adoen
node longitude and inclination or mean local st@ilae drift), thexo_gen_osf_change_repeat_cycle CFI
function finds an optimum orbit change such tha& thrget orbit can be reached from the found orbit
change. This function will write a new OSF with fleeind orbit change appended to the content oblkthe
OSF.

7.36.2 Calling interface

The calling interface of theo_gen_osf_change repeat_cycle CFI function is the following (input param-
eters are underlingd

#i ncl ude <explorer_orbit. h>
{

| ong sat _id;

xI time_id tinme_id = {NULL};

| ong abs_orbit_nunber, search_direction, repeat_cycle,

cycle_length, drift_node, phase_increnent, version_nunber;
doubl e anx_long, inclination, mst _drift;
char input_fil ename[ XD_MAX_STR],
out put _dir[ XD_MAX STR], output filenane[ XD _MAX STR];

char *file_class, *fh_system

| ong status, ierr[XO ERR VECTOR MAX LENGTH];

status = xo_gen_osf change repeat _cycle (&sat id, &ine id,
& nput _fil enane, &abs orbit nunber,
&search _direction
&r epeat _cycle, &cycle length,
&anx | ong, &drift node,
& nclination, &mst drift,
&phase_i ncrenent,
output dir, output filenane,
file class, &version_nunber,

fh_system
ierr);

/* O, using the run_id */
| ong run_id;

status = xo_gen_osf_change_repeat _cycle_run (& un_id,
& nput filenane, &abs orbit nunber,
&search _direction,
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&r epeat _cycle, &cycle length,
&anx_long, &drift node,

& nclination, &mst drift,
&phase_i ncrenent,

output dir, output filenane,
file class, &version_nunber,

fh_system
ierr);
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7.36.3 Input parameters

Thexo_gen_osf_change repeat_cycle CFI function has the following input parameters:

Table 126: Input parameters of xo_gen_osf_change_repeat_cycle function

C name

C type

Array
Element

Description
(Reference)

Unit
(Format)

Allowed Range

sat_id

long *

Satellite ID

Complete

ftime_id

xl_time

id*

Structure that contains the time
correlations.

linput_filename

char*

Input OSF to which the orbit
change is appended

labs_orbit_number

long*

Absolute orbit number from
which the optimum transition
search starts

> abs orbit number
in input OSF last
orbit change

search_direction

long*

Search for optimum transition
after or before abs_orbit_number

{'11 1}

Irepeat_cycle

long*

Repeat cycle of the new refer-
ence orbit

days

>=1

Icycle_length

long*

Cycle length of the new refer-
ence orbit

orbits

>=14

Janx_long

double*

Target orbit ascending node
crossing longitude

deg

[-180, 180]

[drift_mode

long*

Flag to select between drift in
mean local solar time and incli-
nation as input characterization
of the reference orbit

[0.1]

finclination

double*

If drift_mode =
XO_NOSUNSYNC_INCLINATION
Inclination of the reference orbit

[0,180]

Imist_drift

double*

If drift_mode =
XO_NOSUNSYNC_DRIFT
Drift in mean local solar time of
the reference orbit:

- MLST[N+1]=MLST[N]+MLST-
drift

seconds/day

TBD

Iphase_increment

long*

If 1 then

phase [N+1] = phase [N] + 1
If 0 then

phase [N+1] = phase [N]

[0, 1]

Joutput_dir

char*

Directory where the resulting
OSF is written (if NULL, the cur-
rent directory is used)
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Table 126: Input parameters of xo_gen_osf_change_repeat_cycle function

Array Description Unit

SUENE OB Element (Reference) (Format)

Allowed Range

Output OSF name

if empty (i.e. “*), the software will
boutput_filename chart |- generate the filename according | i
— to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is

returned in this variable

Ifile_class char* |- File class for output Orbit file

1
\
1

-

version_number long* |- Version number of output Orbit file

h svstem char* |- System field of the output Orbit file | )
I Sy fixed header

It is possible to use enumeration values rathar thizger values for some of the input arguments:

» Satellite ID: sat_id.

» Search direction.

e Drift mode: mist_drift.

* Phase increment.
This CFI can append orbit changes for both sunfsymous orbits and quasi-sun-synchronous orbits.
Usedrift_node=XO _NOSUNSYNC DRI FT andm st _drift = 0.0 for a sun-synchronous orbit.
Use any other combination for the general casaiasigsun-synchronous orbit.

7.36.4 Output parameters

The output parameters of tke_gen_osf_change repeat_cycle CFI function are:

Table 127: Output parameters of xo_gen_osf_change_repeat_cycle function

Array Description Unit

C name C type Element (Reference) (Format)

Allowed Range

Name for output file.
This is only an output
parameter when it is
empty (i.e. “; see descrip-|
tion of this parameter in
table 126)

output_filename char*

ier[XO_ERR_VECTOR_

MAX_LENGTH] long |all Status vector ] i
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7.36.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_gen_osf_change_repeat_cycle
CFlI function after translating the returned statestor into the equivalent list of error messagesdiling
the function of the EXPLORER_ORBIT software librasy get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by th&o gen_osf_change repeat_cycle CFI function by calling the function of the
EXPLORER_ORBIT software libraryo get _code (see [GEN_SUM]).

Table 128: Error messages of xo_gen_osf_change_repeat_cycle function

Error
type

Error message

Cause and impact

Error code

Error
No

ERR

Wrong input values

Wrong value of one or more
of the following input param-
eters:

abs_orbit_number,
search_direction,
repeat_cycle,

cycle_length,
phase_increment

Computation not performed

XO_CFl_GEN_OSF_CHAN
GE_INPUTS_ERR

ERR

Time ID is not initialized

Computation not performed

XO_CFI_GEN_OSF_CHAN
GE_TIME_INIT_ERR

ERR

Cannot read input OSF

Computation not performed

XO_CFI_GEN_OSF_CHAN
GE_READ_IN_OSF_ERR

ERR

Wrong drift mode

Wrong drift mode flag value
for charaterization of non-
sun.synchronous orbits

Computation not performed

XO_CFl_GEN_OSF_CHAN
GE_DRIFT_MODE_ERR

ERR

Error calculating MLST drift

Error calculating MLST drift
from inclination

Computation not performed

XO_CFl_GEN_OSF_CHAN
GE_DRIFT_CALC_ERR

ERR

No transition found

No optimum transition found
keeping orbit continuity

Computation not performed

XO_CFl_GEN_OSF_CHAN
GE_NO_TRANSITION_ERR

ERR

Error calculating UTC of
ANX

Error calculating the UTC
time of the orbit ascending
node

Computation not performed

XO_CFl_GEN_OSF_CHAN
GE_UTC_CALC_ERR
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Table 128: Error messages of xo_gen_osf_change_repeat_cycle function

Computation not performed

GE_WRITE_ERR

Error . Error
Error message Cause and impact Error code
type No
Error calculating the TAIl time
of the orbit ascending node
. XO_CFI_GEN_OSF_CHAN
ERR |[Error calculating TAI of ANX . GE TAl CALC ERR 7
Computation not performed - = -
Error calculating the UT1
time of the orbit ascending
. node XO_CFI_GEN_OSF_CHAN
ERR |Error calculating UT1 of ANX GE_UTL CALC_ERR 8
Computation not performed
. . XO_CFI_GEN_OSF_CHAN
ERR |Memory allocation error Computation not performed GE_ALLOC_ERR 9
Error calculating the Fixed . XO_CFI_GEN_OSF_CHAN
ERR Header data Computation not performed GE_GET_FH_ERR 10
Error writing the data struc-
ERR |Error writing file to disk ture to a file on disk XO_CFI_GEN_OSF_CHAN 1

7.36.6 Runtime performances

The following runtime performance has been measured

Table 129: Runtime performances of xo_gen_osf_change_repeat_cycle function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [mg] [ms] [mg]
24.0 11.2 13.6 6.7
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7.36.7 Executable Program

Thegen_osf_change repeat_cycle executable program can be called from a Unix shell as:
gen_osf_change_repeat_cyedat satellite_name
-inosf input_filename
-orbit abs_orbit_number
[-back]
-repcyc repeat_cycle(days)
-cyclen cycle_length(orbits)
-anx anx_long(deg)
{ -mistdr mlst_drift |-inc inclination }
[-phinc]
[-dir output_dir] (current directory by default)
[-osf output_filename] (default: name generated autarabyi)
[-flcl file_class] (empty string by default)
[-versversion] (version = 1 by default)
[-fhsys fh_system] (empty string by default)
[-v]
[-xI_v]
[-xo_v]
[ -help ]
[ -show]
{ (-tai TAI_time-gps GPS_timeutc UTC_time-utl UT1_time) |
(-tmod time_modettfile time_file-trid time_reference
{(-tmO time0-tm1 timel) | forbO orbit0-orbl orbitl) } )}
Note that:

» Order of parameters does not matter.

» Bracketed parameters are not mandatory.

» Options between curly brackets and separatedveytacal bar are mutually exclusive.

e [ -back ] option for search_direction. Default value is SEARCH_FORWARD. When the option
Is written, search_direction value is xo_ SEARCH_B®AEARD.

e [ -phinc ] option for phase_increment. Default value is®_ PHASE_INCREMENT. When the
option is written, phase_increment value is xo_ PHABICREMENT.

e [-xl_v ] option for EXPLORER_LIB Verbose mode.

e [-xo_v] option for EXPLORER_ORBIT Verbose mode.

e [-v] option for Verbose mode for all libraries (deltaa Silent).
* [ -show ] displays the inputs of the function and the hssu
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» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.

» Possible values fdrme _model: USER, NONE , IERS_ B PREDICTED, IERS B _RESTITUIE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

» Possible values fdime reference: UNDEF, TAI, UTC, UT1, GPS.

» The last three lines of parameters are used tialine the time references. In order to do thidyo
one set of parameters should be introduced:

- TAIl, GPS, UTC and UT1 input times (as in x|_timef 1init)

- A file with time reference data, the time modeg thme reference name and a time range (as in
xl_time_ref_init_file)

Example:
gen_osf _change_repeat cycle -sat CRYOSAT
-inosf CS_TEST_MPL_CORBREF 20020301T122001_99999999T999999 0001. EEF
-orbit 400 -repcyc 369 -cyclen 5344 -anx 286.524398 -inc 92
-dir ./gen_osf -osf npl _orb_sc_at 304
-tai -1100.1 -utc -1100.099595
-utl -1100. 0995914352 -gps -1100.0997801

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



Code: EE-MA-DMS-GS-0004

d e] m S c;:esa-=lll==ﬂgllll INESHEEA :)Silt]ee:: 07/05/32.0712

s P ACE Page: 170

7.37 xo_gen_osf_add_drift_cycle

7.37.1 Overview

Given a reference orbit from an existing OSF, a negquested orbit with a particular ascending node |
gitude and an orbit for the manoeuvre, xioegen_osf_add_drift_cycle CFI function fits a repeat cycle/
cycle length between the manoeuvre orbit (drifttstnd the requested orbit (drift stop) such thatlon-
gitude of the ascending node at the drift stoptdréithe one requested.

The drift orbit is constrained by a maximum altéudifference with respect to the reference orbit.

Furthermore, if the reference orbit is sun-syncbrm) the drift orbit shall also be sun-synchrondous;if
the reference orbit is not sun-synchronous, thi¢ aiibit shall keep the inclination constant.

This CFIl appends two orbit changes to the exiSi&dr:
* The first one for the drift manoeuvre

* The second one for restoring the old referencé oharacteristics at the requested ascending node
longitude

7.37.2 .Calling interface

The calling interface of theo_gen_osf add_drift_cycle CFI function is the following (input parameters
are_underlinep

#i ncl ude <explorer_orbit. h>
{

| ong sat _id;

xI _time_id time_id = {NULL};

long drift _start _orbit, drift_stop orbit,

phase_inc_start, phase_inc_stop, version_nunber;
doubl e drift_stop_anx | ong, max_altitude_change;
char input_fil ename[ XD_MAX_STR],
out put _di r[ XD_MAX_STR], output _filename[ XD_MAX_STR];

char *file _class, *fh_system

| ong status, ierr[XO _ERR VECTOR MAX LENGTH];

status = xo_gen_osf _add drift_cycle (&sat id, &ine id,
& nput _fil enane,
&drift start _orbit,
&drift stop orbit,
&drift_stop _anx_|ong,
&max al titude change,
&phase_inc_start, &phase inc_stop
output dir, output filenane,
file class, &version_nunber,

fh_system
ierr);
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/* O, using the run_id */
| ong run_id;

status = xo_gen_osf _add drift_cycle run (& un id,
& nput _fil enane,
&drift start _orbit,
&drift _stop orbit,
&drift_stop _anx_|ong,
&max al titude change,
&phase_inc_start, &phase inc_stop
output dir, output filenane,
file class, &version_nunber,

fh_system
ierr);
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7.37.3 Input parameters
Thexo_gen_osf_add_drift_cycle CFI function has the following input parameters:
Table 130: Input parameters of xo_gen_osf_add_drift_cycle function
Array Description Unit
C name C type Allowed Range
YPC Element (Reference) (Format) 9
sat_id long * |- Satellite ID - Complete
ltime_id xl_time |- Structure that contains the time |- -
_id* correlations.
i i Input OSF to which the orbit
|input_filename char* |-
changes are appended
. . > abs orbit number
drift_start_orbit long* |- Absolute orbit number at the drift | in input OSF last
start :
orbit change
drift_stop_orbit long* |- gzzolute orbit number at the drift | > drift_start_orbit
drift_stop_anx_long |double* |- Drift §top orb|.t ascending node deg [-180, 180]
crossing longitude
Maximum variation in altitude
|max_altitude_change |double* |- between the reference orbitand |m
the drift orbit
Phase increment at drift start
If 1 then
Iphase_inc_start long* |- phase [N+1] = phase [N] + 1 - [0, 1]
If 0 then
phase [N+1] = phase [N]
Phase increment at drift stop
If 1 then
|Iphase_inc_stop long* |- phase [N+1] = phase [N] + 1 - [0, 1]
If O then
phase [N+1] = phase [N]
Directory where the resulting
output_dir char* |- OSF is written (if empty (i.e. ), -
the current directory is used)
Output OSF name
if empty (i.e. “*), the software will
, generate the filename according
output_filename char* |- , e - -
to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is
returned in this variable
Ifile_class char* |- File class for output Orhbit file - -
version_number long* |- Version number of output Orbit file |- >=1
| System field of the output Orbit file )
fh_system char fixed header

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual




Code: EE-MA-DMS-GS-0004

d e] m S c;:esa-=lll==ﬂgllll INESHEEA :)Siflee:: 07/05/32.0712

s P ACE Page: 173

It is possible to use enumeration values rather thizger values for some of the input arguments:
» Satellite ID: sat_id.
« Search direction.
e Drift mode: mist_drift.
e Phase increment.

7.37.4 Output parameters

The output parameters of the_gen_osf_add_drift_cycle CFI function are:

Table 131: Output parameters of xo_gen_osf_add_drift_cycle function

Array Description Unit
Element (Reference) (Format)

Name for output file.
This is only an output
output_filename char* |- Darame_ter when itis - -
- empty (i.e. “; see descrip-
tion of this parameter in

table 130)

C name C type Allowed Range

ier[XO_ERR_VECTOR_

MAX_LENGTH] long |all Status vector ] i

7.37.5 Warnings and errors

Next table lists the possible error messages #rabe returned by theo_gen_osf_add_drift_cycle CFlI
function after translating the returned status mertto the equivalent list of error messages diyngathe
function of the EXPLORER_ORBIT software libraxg_get_ msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo gen osf_add drift_cycle CFI function by calling the function of the
EXPLORER_ORSBIT software libraryo_get_code (see [GEN_SUM]).

Table 132: Error messages of xo_gen_osf_add_drift_cycle function

Sl Error message Cause and impact Error code Sl
type No

Wrong value of one or more

of the following input param-

eters:

drift_start_orbit

. e = XO_CFI_GEN_OSF_DRIFT

ERR |Wrong input values dr|ft_stqp_0rb|t, INPUTS ERR - 0
phase_inc_start, — -

phase_inc_stop,

Computation not performed
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Table 132: Error messages of xo_gen_osf_add_drift_cycle function
Error . Error
Error message Cause and impact Error code
type No
) . s . XO_CFI_GEN_OSF_DRIFT
ERR [Time ID is not initialized Computation not performed TIME_INIT_ERR 1
. . XO_CFI_GEN_OSF_DRIFT
ERR |Cannot read input OSF Computation not performed ' READ_IN_OSF_ERR 2
. : Computation not performed (XO_CFI_GEN_OSF_DRIFT
ERR |No drift orbit necessary ' NO_ADD_ERR 3
Error calculating inclination
for a no sun-synchronous
orbit in order to keep inclina-
C . . .. |XO_CFI_GEN_OSF_DRIFT
ERR |Error calculating inclination |tion constant during the drift INCL CALC ERR 4
phase — - -
Computation not performed
No drift orbit has been found
that matches the drift start
. : . XO_CFI_GEN_OSF_DRIFT
ERR |No drift orbit found and stop ANX longitude ' NOT_FOUND_ERR 5
Computation not performed
Error calculating the UTC
crr  |Eror caloulating UTC of tr:?fe()f the orbitascending |,y ¢ GEN_OSF DRIFT ]
ANX _UTC_CALC_ERR
Computation not performed
Error calculating the TAl time
of the orbit ascending node
ERR |Error calculating TAI of ANX XO_CFI_GEN_OSF_DRIFT 7
. TAI_CALC_ERR
Computation not performed =" — -
Error calculating the UT1
time of the orbit ascending
. node XO_CFI_GEN_OSF_DRIFT
ERR |Error calculating UT1 of ANX ' UT1 CALC_ERR 8
Computation not performed
ERR |Memory allocation error Computation not performed XO_GEN_OSF_DRIFT_ALL
OC_ERR
Error calculating the Fixed . XO_GEN_OSF DRIFT_GE
ERR Header data Computation not performed T FH_ERR
Error writing the data struc-
ERR |Error writing file to disk ture to a file on disk XO_CFI_GEN_OSF DRIFT 9

Computation not performed

_WRITE_ERR
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7.37.6 Runtime performances

The following runtime performance has been measured

Table 133: Runtime performances of xo_gen_osf_add_drift_cycle function

Solaris 32-hit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
38.1 15.3 19.0 8.7
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7.37.7 Executable Program

Thegen_osf_add_drift_cycle executable program can be called from a Unix shell as:

gen_osf_add_drift_cyclesat satellite_name
-inosf input_filename
-drorbO drift_start_orbit
-drorbl drift_stop_orbit
-anx drift_stop_anx_long (deg)
-alt max_altitude_change (m)
[-phincO]
[-phincl]
[-dir output_dir] (current directory by default)
[-osf output_filename] (default: name generated autarabhy)
[-flcl file_class] (empty string by default)
[-versversion] (version = 1 by default)
[-fhsys fh_system] (empty string by default)
[-v]
[-xI_v]
[-x0 v]
[-help]
[ -show]
{ (-tai TAI_time -gps GPS_timeutc UTC_time-utl UT1_time) |
(-tmod time_modettfiletime_file-trid time_reference
{(-tmO time0-tm1 timel) | ¢or b0 orbit0-orb1l orbitl) } )}

Note that:

Order of parameters does not matter.
Bracketed parameters are not mandatory.
Options between curly brackets and separatedveytecal bar are mutually exclusive.

[ -phincO ] option for phase_inc_start. Default value is M@ PHASE INCREMENT. When the
option is written, phase_inc_start value is xo PHABICREMENT.

[ -phincl ] option for phase_inc_stop. Default value is x®@ NPHASE_INCREMENT. When the
option is written, phase_inc_stop value is xo_ PHABEEREMENT.

[ -xI_v ] option for EXPLORER_LIB Verbose mode.

[ -xo_v ] option for EXPLORER_ORBIT Verbose mode.

[ -v ] option for Verbose mode for all libraries (deltaa Silent).
[ -show ] displays the inputs of the function and the hssu

Possible values faatellite name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNEL_3, SEOSAT,
GENERIC.
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» Possible values fdime_model: USER, NONE , IERS_B_PREDICTED, IERS_B_RESTITUXE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values fdrme_reference: UNDEF, TAI, UTC, UT1, GPS.

» The last three lines of parameters are used tialine the time references. In order to do thidyo
one set of parameters should be introduced:

- TAI, GPS, UTC and UT1 input times (as in xI_timef 1init)

- A file with time reference data, the time modes thme reference name and a time range (as in
xI_time_ref_init_file)

Example:
gen_osf_add_drift_cycle -sat CRYOSAT
-inosf CS_TEST_MPL_ORBREF_20020301T122001_99999999T999999_0001. EEF
-drorb0 30 -drorbl 2702 -anx 310 -alt 15000 -dir ./gen_osf
-osf npl _orb_sc_at_ 305
-tai -1100.1 -utc -1100.099595 -utl -1100.0995914352 -gps -1100.0997801
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7.38 xo_gen_rof

7.38.1 Overview

Thexo_gen_rof CFI function creates a Restituted Orbit File (R@§&ing as input one of the following ref-
erence file types:

* Orbit Scenario File

* FOS Predicted Orbit File

* DORIS Navigator File

* FOS Restituted Orbit File

e DORIS Preliminary Orbit File

* DORIS Precise Orbit FileTime of the ascending siug node (TAI, UTC and UT1)

The accepted output file types are:

* FOS Restituted Orbit File
e DORIS Preliminary Orbit File
« DORIS Precise Orbit FileTime

The time interval between consecutive OSVs canebected by the user by means of a parameter in the
calling interface. A flag for precise location oS¥s at “integer intervals” (e.g. every exact minuge
also available. If the reference file and the Retd Orbit File contain OSVs at the same timesehe
OSVs will be identical.

Note: when using an OSF or Predicted Orbit file, tiaximum time interval within the output Restitlite
orbit file is limited to 2 orbital periods beforacafter the middle point of the user requestee tiange.

7.38.2 Calling interface

The calling interface of theo_gen_rof CFI function is the following (input parametere amderlinejt

#i ncl ude <explorer_orbit. h>
{
| ong sat _id;
xI _time_id time_id = {NULL};
| ong time_init, tinme_ref, start_orbit, stop_orbit,
ref _filetype, rof _filetype, osv_precise, version_nunber;
doubl e start _tine, stop_tine, osv_interval;
char reference fil e[ XD MAX STR], output _dir[ XD _MAX STR],
rof _filename[ XD_MAX_STR];
char *file_class, *fh_system
| ong status, ierr[XO_ERR VECTOR MAX LENGTH];
status = xo_gen_rof (&at id, &inme id, &ine init,
&inme ref, &start tine, &top_tine,
&start _orbit, &stop orbit,
&osv _interval, &osv precise,
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&ref filetype,

reference file,

& of filetype,

out put _dir,

rof fil enane,

/* O, using the run_id */
| ong run_id;

file class, &version nunber, fh system
[* output */
ierr);

& ine_ref,

status = xo_gen_rof _run(&un id, &ine init,

&start _tine, &top _tine,

&start orbit,

&stop orbhit,

&osv i nterval

&OSV_pr eci se,

&ref filetype,

reference file,

& of filetype,

output _dir,

rof filenane,

file class,

&ver si on nunber,

fh _system

/* output */
ierr);
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7.38.3 Input parameters

Thexo_gen_rof CFI function has the following input parameters:

Table 134: Input parameters of xo_gen_rof function

C name

C type

Array
Element

Description
(Reference)

Unit
(Format)

Allowed Range

sat_id

long *

Satellite ID

Complete

ftime_id

xl_time
_id*

Structure that contains the time
correlations.

NOTE:This parameter is
optional. If the time_id is not ini-
tialised, the algorithm will use the
time correlations from the input
reference file.

ftime_init

long*

Flag for selecting the time range |

of the initialisation.

Select either:
- XO_SEL_ORBIT
- XO_SEL_TIME

Itime_ref

long*

Time reference ID (see note in
the ref_filetype field)

Complete

start_time

double*

Processing time corresponding
to the beginning of the required
interval

Decimal days,
MJD2000

[-18262.0,36524.0]

stop_time

double*

Processing time corresponding
to the end of the required interval

Decimal days,
MJD2000

[-18262.0,36524.0]

start_orbit

long*

Orbit number corresponding to
the beginning of the required
interval

orbits

stop_orbit

long*

Orbit number corresponding to
the end of the required interval

orbits

Josv_interval

double*

Interval between consecutive
state vector.

This parameter should be coher-
ent with the osv_precise flag
(see below). If osv_precise is set
to:

* X0_0OSV_PRECISE_MINL
TE: osv will be forced to b
a multiple of 60 seconds.

» x0_OSV_PRECISE_TEN
ECONDS: osv will be
forced to be a multiple of 1
seconds.

$ecs

S

0

>=0

Josv_precise

long*

Flag to indicate if state vectors
should be placed at exact time
locations

Complete
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Table 134: Input parameters of xo_gen_rof function
Array Description Unit
C name C type Allowed Range
YP€ Element (Reference) (Format) 9
File type of the input reference file.
(Note: When generating a ROF file
Jref_filetype long* |- from a DORIS NAVIGATOR file, |- Complete
the input times should be expresed
in UTC)
|reference_filename |char* |- Reference File name -
xo_REF_FILETYP
E_ROF
bof filetvoe ona* |- File type of the output reference | xo_REF_FILETYP
—etyp 9 file E_DORIS_PREM
xo_REF_FILETYP
E_DORIS_PREC
Directory where the resulting
Joutput_dir char* |- ROF is written (if NULL, the cur- |- -
rent directory is used)
Output ROF name
if empty (i.e. “*), the software will
, generate the filename according
Jrof _filename char* |- , e - -
to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is
returned in this variable
Ifile_class char* |- File class for output Restituted file |- -
version_number long* |- ;ﬁeersmn number of output Restituted | S=1
char* |- System field of the output Restituted | )

Ifh_system

file fixed header

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Satellite ID: sat_id.
* Time initialisation: time_init.
« Time reference: time_ref.
e QOSV precise: osv_precise. See this SUM.
» File type: ref_filetype and rof_filetype. See tREM.
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7.38.4 Output parameters

The output parameters of tke_gen_rof CFI function are:

Table 135: Output parameters of xo_gen_rof function

Array Description Unit
C name C type Allowed Range
YP€ £l ement (Reference) (For mat) 9
Name for the output file.
This is only an output
Jrof_filename char* |- parameter X‘Ten L5 - -

empty (i.e. “; see descrip-
tion of this parameter in
table 134)

ier[XO_ERR_VECTOR_

MAX_LENGTH] long |all Status vector ] i

7.38.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the _gen_rof CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORBIT software libraryo get msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo gen_rof CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 136: Error messages of xo_gen_rof function

Error . Error
Error message Cause and impact Error code
type No
. . XO_CFI_GEN_ROF_WRON
ERR |Wrong satellite flag Computation not performed G_SAT ID_ERR 0
. . XO_CFI_GEN_ROF_WRON
ERR |Wrong input flag Computation not performed G_FLAG_ERR 1
ERR [Time ID is not initialized Computation not performed XO_CFI_GEN_ROF_TIME_| 2
NIT_ERR
Could not initialise the time . XO_CFI_GEN_ROF_TIME_|I
ERR | eference Computation not performed |\, s} | ZATION_ERR 3
o . . XO_CFI_GEN_ROF_ORBIT
ERR |Cannot initialise orbit ID Computation not performed " INIT_FILE_ERR 4
ERR C:trc])rr]Ot nialise the prope- Computation not performed XO_CFIL_GEN_ROF_PROP 5
9 P P AG_INIT_ERR
Could not perform a time <-> . XO_CFI_GEN_ROF_TIME_
ERR orbit transformation Computation not performed ORBIT_ERR 6
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Table 136: Error messages of xo_gen_rof function
Error . Error
Error message Cause and impact Error code
type No
C . . XO_CFI_GEN_ROF_INTER
ERR |Cannot initialise interpolation| Computation not performed POL_INIT_ERR 7
XO_CFI_GEN_ROF_CALC
ERR |Cannot calculate state vector] Computation not performed [ULATING_STATE_VECTOR 8
_ERR
ERR Cannot ponvert time to Computation not performed XO_CFI_GEN_ROF_TIME_ 9
processing format ERR
Cannot convert time from . XO_CFI_GEN_ROF_TIME_
ERR processing to external Computation not performed TO_EXTERNAL_ERR 10
ERR |Cannot write ROF file to disk| Computation not performed XSﬁgFI_GEN_ROF_WRITE 11
ERR |Error freeing memory Computation not performed EOE—FSQ—GEN—ROF—CLOS 12
ERR |Memory allocation error Computation not performed XO_CFI_GEN_ROF_MEMO 13
RY_ERR
ERR |Error getting fixed header Computation not performed EOEEEI_GEN_ROF_GET_F 14
OSVinterval is not compati- Computation performed with
ERR ble with OSV Precise flag. a different value for the XO_CFI_GEN_ROF_WRON 15

The OSV Interval will be set
to %f seconds.

osv_interval

G_INTERVAL_WARN

7.38.6 Runtime performances

The following runtime performance has been measured

Table 137: Runtime performances of xo_gen_rof function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [mg] [mg] [mg]
522.6 213.9 252.7 75.9

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual




Code: EE-MA-DMS-GS-0004

d e ] m S @*esa_=I - 'IDS‘:EZZ: 07/05/32-(;1.2

IEESEINNIIEDsEED
s P ACE Page: 184

7.38.7 Executable Program

Thegen_rof executable program can be called from a Unix shell as:
gen_rof  -sat satellite_name
-tref time_ref
{ -tstart start_time tstop stop_time (decimal days) |
tastart start_time tastop stop_time (CCSDSA format) |
-ostart start_orbit estop stop_orbit (orbits) }
-osvint osv_interval
[-osvpre]
-reftyp ref_file_type
-ref reference_file
-roftyp rof_file_type
[-dir output_dir] (current directory by default)
[-rof output_filename] (default: name generated autarabhyi)
[-flcl file_class] (empty string by default)
[-versversion] (version= 1 by default)
[-fhsys fh_system] (empty string by default)

[ (-tai TAI_time -gps GPS_timeutc UTC_time-utl UT1_time) |
(-tmod time_modettfile time_file-trid time_reference
{(-tmO time0-tm1 timel) | forb0 orbit0-orbl1 orbitl) }) ]
Note that:
» Order of parameters does not matter.
» Bracketed parameters are not mandatory.
» Options between curly brackets and separatedveytacal bar are mutually exclusive.

e [ -osvpre ] option for osv_precise.Default value is xo OSRBZISE_NO. When the option is
written, ovs_precise value is xo_OSV_PRECISE_MINUTE

* [-xl_v] option for EXPLORER_LIB Verbose mode.

e [-xo_v] option for EXPLORER_ORBIT Verbose mode.

e [-v] option for Verbose mode for all libraries (deltaa Silent).
* [ -show ] displays the inputs of the function and the hssu
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» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.

» Possible values fdrme _model: USER, NONE , IERS_ B PREDICTED, IERS B _RESTITUIE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values faef _file type: OSF, POF, DORISNAV, ROF, DORISPREM, DORISPREC.
» Possible values faof _file_type: ROF, DORISPREM, DORISPREC.
* Possible values fdrme_ref andtime_reference: UNDEF, TAI, UTC, UT1, GPS.

« Time references need to be initialized only whemg OSF as the type of the input reference file.
The inputs needed for this issue are providederidht three lines of parameters. Note that oné/ on
set of parameters should be introduced:

- TAI, GPS, UTC and UT1 input times (as in xI_timef 1init)

- A file with time reference data, the time modeg thme reference name and a time range (as in
xI_time_ref_init_file)

Example:
gen_rof -sat CRYOSAT -tref TAI -ostart 1000 -ostop 1001
-osvint 300 -reftyp OSF
-ref CS_TEST_MPL_CORBREF _20020301T122001_99999999T999999 0001. EEF
-roftyp ROF -dir ./gen_rof/ -rof orb_res_file_at_ 306
-tnmod FOS _PREDICTED -tfile ./data/test.fpo -trid TAI
-tnD O -tml 10000
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7.39 xo_gen_rof_prototype

7.39.1 Overview

Thexo_gen_rof_prototype CFI function creates a Restituted Orbit File (R@B)ng the following input
parameters:

» Date (processing time) and orbit

» Longitude of the ascending node,

» Satellite Repeat Cycle and Cycle Length

* Mean local solar time at ascending node

» Drift of mean local solar time or the inclination

The time interval between consecutive OSVs caretected by the user by means of a parameter in the
calling interface.

7.39.2 Calling interface

The calling interface of theo_gen_rof prototype CFI function is the following (input parameters an-
derlined:

#i ncl ude <explorer_orbit. h>
{
| ong sat _id;
xI time_id tinme_id = {NULL};
| ong propag_nodel, tinme_ref, tinme_init_node;
long orbitO, drift_node, irep, icyc, start_orbit, stop_orbit;
double tinme0, start time, stop _orbit, osv_interval;
doubl e ascm st _drift, inclination, rlong, ascnl st;
char out put _dir[ XD_MAX STR], rof filenane[ XD _MAX STR];
char *file_class, *fh_system
| ong status, ierr[XO ERR VECTOR MAX LENGTH], version_nunber
status = xo_gen_rof prototype (&sat id, &ine id,
&propag _nodel , &tine ref,
& inmel, &orhit0, &inme_init node,
&start tine, &start _orbit
&stop tinme, &stop orbit,
&drift node,
&scm st _drift, & nclination,
& rep, & cyc, & long, &ascnl st,
&osv_i nterval
output dir,rof fil enane,

file class, &version nunber,

fh_system
/* out put */
ierr);
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/* O, using the run_id */
| ong run_id;

status = xo_gen_rof prototype run (& un id,

&propag nodel , &tine ref,

& inme0, &orbit0, &ine init node,
&start tine, &start _orbit

&stop tinme, &stop orbit,

&drift node,

&scm st _drift, & nclination,

& rep, & cyc, & long, &ascnl st,
&osv_interval

output dir,rof fil enane,

file class, &version nunber,
fh_system

[* out put */

ierr);
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7.39.3 Input parameters
Thexo_gen_rof_prototype CFI function has the following input parameters:
Table 138: Input parameters of xo_gen_rof_prototype function
Array Description Unit
C name C type Allowed Range
YP€lEement (Reference) (Format) g
sat_id long * |- Satellite ID - Complete
ftime_id xl_time |- Structure that contains the time |- -
- id* correlations.
|propag_model long* |- Propagation model ID - Complete
ftime_ref long* |- Time reference ID - Complete
Decimal days
jtimeO double* |- Reference time (Processing for- [-18262.0,36524.0]
mat)
lorbito long* |- Absolute orb|t number of the ref- | >= 0
erence orbit
Flag for selecting the time range Select either:
lime_init mode  [long* |- e 9 | . XO_SEL_ORBIT
' - XO_SEL_TIME
Processing time corresponding  |Decimal days,
start_time double* |- to the beginning of the required MJID2000 [-18262.0,36524.0]
interval
Orbit number corresponding to
start_orbit long* |- the beginning of the required orbits >=1
interval
. Processing time corresponding |Decimal days,
stop_time double* |- S [-18262.0,36524.0]
to the end of the required interval |\13p2000
: Orbit number corresponding to .
* _ =
stop_orbit long the end of the required interval orbits >=1
Flag to select between drift in
|drift_mode long* |- mean local solar time and incli- -\ Complete
nation as input characterization
of the reference orbit
If drift_mode =
lascmist_drift double* |- XQ—NOSUNSYNC—MLS.T seconds/day  [TBD
Drift in mean local solar time of
the reference orbit
If drift_mode =
linclination double* |- XO_NOSUNSYNC_INCLINATION |deg [0,180]
Inclination of the reference orbit
Repeat cycle of the reference
orbit
lirep long * |- The actual repeat cycle is calcu- | days >0

lated as per definition included in
[MCD].
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Table 138: Input parameters of xo_gen_rof_prototype function
Array Description Unit
C name C type Allowed Range
YP€ Element (Reference) (Format) 9
licyc long * |- Cygle length of the reference orbits >0
orbit
Geocentric longitude of the
Irlong double* |- [Earth fixed] ascending node deg [0,360)
(Earth fixed CS)
ascmlst double* |- Mean chal solar time at hours [0, 24)
ascending node
bosv_interval double* |- Interval between consecutive secs >=0
state vector
Directory where the resulting
Joutput_dir char* |- ROF is written (if NULL, the cur- |- -
rent directory is used)
Output ROF name
if empty (i.e. “*), the software will
, . generate the filename according
Jrof _filename char - , e - -
to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is
returned in this variable
Ifile_class char* |- File class for output Restituted file |- -
version_number long* |- ;ﬂirsmn number of output Restituted | S=1
| System field of the output Restituted | )
hsystem char file fixed header

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Satellite ID: sat_id.
» Time initialisation: time_init.
« Time reference: time_ref.
« Drift Mode: drift_mode.
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7.39.4 Output parameters
The output parameters of tke_gen_rof_prototype CFI function are:
Table 139: Output parameters of xo_gen_rof_prototype function
Array Description Unit
nam t Allowed R
SIENS S Element (Reference) (For mat) ehEs IRENEE
Name for the output file.
This is only an output
) parameter when it is
Jrof_filename char* |- — .- -
empty (i.e. “; see descrip-
tion of this parameter in
table 138)
lerXO_ERR_VECTOR_ lon all Status vector - -
MAX_LENGTH] 9

7.39.5 Warnings and errors

Next table lists the possible error messages #rabe returned by th@_gen_rof_prototype CFI function
after translating the returned status vector ineodquivalent list of error messages by callingftimetion
of the EXPLORER_ORBIT software librarkp get msg (see [GEN_SUM)).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by thexo gen rof prototype CFI function by calling the function of the

EXPLORER_ORBIT software libraryo _get _code (see [GEN_SUM]).

Table 140: Error messages of xo_gen_rof_prototype function

TOTYPE_TIME_ERR

processing reference

Sl Error message Cause and impact Error code Sl

type No
XO_CFI_GEN_ROF_PRO

ERR |Wrong satellite flag Computation not performed [TOTYPE_WRONG_SAT| 0
ID_ERR

. . o _ XO_CFI_GEN_ROF_PRO

ERR |[Time ID is not initialized | Computation not performed TOTYPE_TIME_ID_ERR 1
XO_CFI_GEN_ROF_PRO

ERR |Wrong input flag Computation not performed [TOTYPE_WRONG_FLA 2
G_ERR
XO_CFI_GEN_ROF_PRO

ERR |Cannot initialise propagataComputation not performed [TOTYPE_PROPAG_INIT| 3
DEF_ERR
XO_CFI_GEN_ROF_PRO

ERR Cannot calculate state vers ati ¢ verf d TOTYPE_CALCULATIN 3

tor omputation hot performed |5 sTATE VECTOR_ER

R

ERR Cannot convert time in Computation not performed XO_CFI_GEN_ROF_PRO 5
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Table 140: Error messages of xo_gen_rof_prototype function
Sl Error message Cause and impact Error code 24
type No
- XO_CFI_GEN_ROF_PR(
ERR Cra(.)r::r;(;'fsicnon;/()e tet);['l(renrﬁ ;lrom Computation not performed |TOTYPE_TIME_TO_EXT 6
P 9 ERNAL_ERR
: . XO_CFI_GEN_ROF_PR(
ERR |Error freeing memory Computation not performed TOTYPE_CLOSE_ERR 7
Error creating the fixed . XO_CFl_GEN_ROF_PROT
ERR header Computation not performed OTYPE_GET_FH_ERR 8
. . XO_CFl_GEN_ROF_PROT
ERR |Memory allocation error Computation not performed OTYPE_MEMORY_ERR 9
Cannot write ROF XML . XO_CFI_GEN_ROF_PR(
ERR file Computation not performed TOTYPE_WRITE_ERR 10

7.39.6 Runtime performances

The following runtime performance has been measured

Table 141: Runtime performances of xo_gen_rof_prototype function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [mg] [ms] [mg]
TDB TDB TDB TDB
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7.40 xo_gen_pof

7.40.1 Overview

Thexo_gen_pof CFI function creates a Predicted Orbit File (P@Fh one state vector per orbit using as
input one of the following reference file types:

» Orbit Scenario File

* FOS Predicted Orbit File

* DORIS Navigator File

* FOS Restituted Orbit File

e DORIS Preliminary Orbit File

* DORIS Precise Orbit FileTime of the ascending crggsiode (TAI, UTC and UT1)

The location of the state vector within the orlahde selected by the user by means of a parameter
calling interface. If the reference file and thedicted Orbit File contain OSVs at the same tirhesé
OSVs will be identical.

7.40.2 Calling interface

The calling interface of theo_gen_pof CFI function is the following (input parametere amderlinejt

#i ncl ude <explorer_orbit. h>
{

| ong sat _id;

xI _time_id time_id = {NULL};

| ong time_init, time_ref, start_orbit, stop_orbit,

ref filetype, pof_filetype, version_nunber;
doubl e start _tine, stop_tine, osv_|ocation;
char reference_fil e[ XD_MAX_STR], output_dir[ XD_MAX_STR]
pof fil ename[ XD_MAX_STR]

char *file_class, *fh_system

| ong status, ierr[XO_ERR VECTOR MAX LENGTH];

status = xo_gen_pof (&sat id, &inme id,
&inme init, &ine_ref,
&start tine, &top tine,
&start orbit, &stop orbit, &osv |ocation
&ref filetype, reference file,
&pof filetype, output dir,pof filenane,
file class, &version_nunber, fh_system

/* out put */

ierr);
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/* O, using the run_id */
| ong run_id;
status = xo_gen_pof run(&un id,
&inme init, &ine_ref,
&start _tine, &top _tine,
&start orbit, &stop orbit, &osv |ocation,
&ref filetype, reference file,
&pof filetype, output dir,pof filenane,
file class, &version_nunber, fh _system
/* output */
ierr);
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7.40.3 Input parameters
Thexo_gen_pof CFI function has the following input parameters:
Table 142: Input parameters of xo_gen_pof function
Array Description Unit
C name C type Allowed Range
YP€lEement (Reference) (Format) g
sat_id long * |- Satellite ID - Complete
ftime_id xl_time |- Structure that contains the time |- -
- id* correlations.
NOTE:This parameter is
optional. If the time_id is not ini-
tialised, the algorithm will use the
time correlations from the input
reference file.
. - Flag for selecting the time range Select either:
ftime_init long* |- of the initialisation - - XO_SEL_ORBIT
' - XO_SEL_TIME
. Time reference ID. (See note in
* _ -
ltime_ref long the ref filetype field) Complete
Processing time corresponding  |pecimal days,
start_time double* |- to the beginning of the required [-18262.0,36524.0]
: MJD2000
interval
. ing ti i Decimal days,
stop,_time double* |- Processing time corrgspo_ndmg ecimal days [-18262.0,36524.0]
to the end of the required interval |\1 302000
Orbit number corresponding to
start_orbit long* |- the beginning of the required orbits >=1
interval
: Orbit number corresponding to :
* _ =
stop_orbit long the end of the required interval orbits >=1
losv location double* |- Location of the state vector secs >=0
- within the orbit < 1 nodal period
File type of the input reference file.
(Note: When generating a POF file
Jref_filetype long* |- from a DORIS NAVIGATOR file, |- Complete
the input times should be expresed
in UTC)
reference_filename |char* |- Reference File name -
l
I ) . File type of the output reference XO_REF_FILETY
pof_filetype long - file - PE POF
Directory where the resulting
Joutput_dir char* |- POF is written (if NULL, the cur- |- -

rent directory is used)
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Table 142: Input parameters of xo_gen_pof function

Array Description Unit

Element (Reference) (Format) Allowed Range

C name C type

Output POF name

if empty (i.e. “*), the software will
loof_filename chart |- generate the filename according | i
- to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is

returned in this variable

Ifile_class char* |- File class for output Predicted file

Version number of output Predicted

\version_number long* |- file - >=1

System field of the output Predicted

L ] .
Ifh_system char file fixed header

It is possible to use enumeration values rather thizger values for some of the input arguments:
« Satellite ID: sat _id.
« Time initialisation: time_init.
» Time reference: time_ref.
» File type: ref_filetype and pof_filetype. See s&ct6.2 in this SUM.

7.40.4 Output parameters

The output parameters of tke_gen_pof CFI function are:

Table 143: Output parameters of xo_gen_pof function

Array Description Unit

Element (Reference) (Format) Allowed Range

C name C type

Name for the output file.
This is only an output
oot filename char* parameter when it is L )
- empty (i.e. “; see descrip-
tion of this parameter in

table 142)

ier[XO_ERR_VECTOR_

MAX_LENGTH] long |all Status vector ] i
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7.40.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_gen_pof CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_gen pof CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 144: Error messages of xo_gen_pof function

Sl Error message Cause and impact Error code 24
type No
, . XO_CFI_GEN_POF_WR
ERR |Wrong satellite flag Computation not performed ONG_SAT ID_ERR 0
; . XO_CFI_GEN_POF_WR
ERR |Wrong input flag Computation not performed ONG_FLAG._ERR 1
. . L . XO_CFI_GEN_POF_TIM
ERR |[Time ID is not initialized | Computation not performed E_INIT_ERR 2
s . XO_CFI_GEN_POF_TIM
Err |Could notinitialise the time. - -vion not performed |E_INITIALIZATION ER | 3
reference R -
S . . XO_CFI_GEN_POF_ORB
ERR |Cannot initialise orbit Computation not performed IT_INIT FILE_ERR 4
Cannot initialise propaga . XO_CFI_GEN_POF_PRO
ERR tion Computation not performed PAG_INIT_ERR 5
Cannot initialise interpolat . XO_CFI_GEN_POF_INTE
ERR tion Computation not performed RPOL_INIT_ERR 6
Wrong interpol initialisa- . XO_CFI_GEN_POF_INTE
ERR tion Computation not performed RNALL ERR 7
XO_CFI_GEN_POF_CAL
ERR g?nnOt calculate state VecE:omputation not performed [CULATING_STATE_VE 8
CTOR_ERR
ERR |Error freeing memory Computation not performed XO_CFI_GEN_POF_CLOQ 9
SE_ERR
; . . XO_CFI_GEN_POF_TIM
ERR |Time transformation errorf Computation not performed E_TRANS_ERR 10
; . XO_CFI_GEN_POF_ME
ERR |Memory allocation error | Computation not performed MORY ERR 1
ERR Eg;dr ecrreatmg the fixed Computation not performed )_<I(:)I-T_CI§FIQ_FS EN_POF_GE] 12
ERR Eirsrl?r writing POF file to Computation not performed ?ISS_—SI;I:\,—GEN—POF—WR 13
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7.40.6 Runtime performances
The following runtime performance has been measured
Table 145: Runtime performances of xo_gen_pof function
Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [mg] [ms] [mg]
70.5 26.2 32.1 11.5
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7.40.7 Executable Program

Thegen_pof executable program can be called from a Unix shell as:
gen_pof -sat satellite_name
-tref time_ref
{ -tstart start_time tstop stop_time (decimal days) |
tastart start_time tastop stop_time (CCSDSA format) |
-ostart start_orbit estop stop_orbit (orbits) }
-osvloc osv_location (secs)
-reftyp ref_file_type
-ref reference_file
-poftyp pof_file_type
[-dir output_dir] (current directory by default)
[-pof output_filename] (default: name generated autaraky)
[-flcl file_class] (empty string by default)
[-versversion] (version = 1 by default)
[-fhsys fh_system] (empty string by default)
[-v]
[-x_v]
[-x0o Vv]
[-help ]
[ -show]
[ (-tai TAI_time -gps GPS_timeutc UTC_time-utl1 UT1_time) |
(-tmod time_modettfile time_file-trid time_reference
{(-tmO time0-tm1 timel) | forb0 orbit0-orbl1 orbitl) }) ]

Note that:
» Order of parameters does not matter.
» Bracketed parameters are not mandatory.
» Options between curly brackets and separatedveytacal bar are mutually exclusive.
* [-xl_v] option for EXPLORER_LIB Verbose mode.
* [-xo_v] option for EXPLORER_ORBIT Verbose mode.
e [-v] option for Verbose mode for all libraries (deltaa Silent).
e [ -show ] displays the inputs of the function and the hssu

» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.
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» Possible values fdime_model: USER, NONE , IERS_B_PREDICTED, IERS_B_RESTITUXE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values faref_file type and pof_file_type: OSF, POF, DORISNAV, ROF, DORISPREM,
DORISPREC.

* Possible values fdrme ref andtime_reference: UNDEF, TAI, UTC, UT1, GPS.

» Time references need to be initialized only whemg OSF as the type of the input reference file.
The inputs needed for this issue are providederakt three lines of parameters. Note that oné/ on
set of parameters should be introduced:

- TAIl, GPS, UTC and UT1 input times (as in x|_timef 1init)

- A file with time reference data, the time modeg thme reference name and a time range (as in
xI_time_ref_init_file)

Example:

gen_pof -sat CRYCSAT -tref GPS -ostart 13 -ostop 14 -osvloc O -reftyp OSF
-ref CS_TEST_MPL_ORBREF_20020301T122001_99999999T999999 0001. EEF
-poftyp POF -dir ./gen_pof/ -pof orb_pre file_at_ 307
-tai -1100.1 -utc -1100.099595 -utl -1100. 0995914352
-gps -1100. 0997801
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7.41 xo_gen_oef

7.41.1 Overview

Thexo_gen_oef CFI function creates an Orbit Event by mergingoabit Scenario file (OSF) and a Pre-
dicted Orbit File.

7.41.2 Calling interface

The calling interface of theo_gen_oef CFI function is the following (input parametere amderlinejt

#i ncl ude <explorer_orbit.h>

{
char oef [ XD MAX STR], osf[ XD _MAX STR],
pof [ XD_MAX_STR] ;
char *file_class, *fh_system
| ong versi on_nunber;
| ong status, ierr[ XO NUM ERR GEN CEF];
status = xo_gen_oef (&oef, &osf, &pof,
file class, &version _nunber, fh _system
/[* output */
ierr);
}

7.41.3 Input parameters

Thexo_gen_oef CFI function has the following input parameters:

Table 146: Input parameters of xo_gen_oef function

Array Description Unit
Element (Reference) (Format)

Output OEF name.
If empty (i.e. ), the software will gen-
erate the filename according to file

C name C type Allowed Range

oef char] - name specification presented in [FOR- | i
MATS]. In such case, the generated
name is returned in this variable
osf char* |- Orbit Scenario File name - -
|pof char* |- Predicted Orbit File name - -
Ifile_class char* |- File class for output file (dummy in the cur- | )

rent version)

version_number |long* |- Version number of output file (dummy in the | >=1
- current version)

h svstem char* |- System field of the output file fixed header | )
r Sy (dummy in the current version)
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7.41.4 Output parameters

The output parameters of tke_gen_oef CFI function are:

Table 147: Output parameters of xo_gen_oef function

Array Description Unit

Element (Reference) (For mat) Allowed Range

C name C type

x0_gen_oef long - Main status flag - -1,0, +1

Name for the output file.
This is only an output

oef char* parameter when it is i )
empty (i.e. “;
tion of this parameter in

table 146)
|ierr|] long all Status vector - -

7.41.5 Warnings and errors

Next table lists the possible error messages trabe returned by the gen_oef CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrthe
EXPLORER_ORBIT software libraryo get msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\ARN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlhese error codes can be obtained translatinstétes
vector returned by theo_gen_oef CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get_code (see [GEN_SUM]).

Table 148: Error messages of xo_gen_dnf function

Error . Error
Error message Cause and impact Error code
type No
Could not open output file for . XO_CFI_GEN_OEF_OPEN
ERR writing Computation not performed "FILE_ERR 0
Could not copy the Orbit . XO_CFI_GEN_OEF_COPY
ERR Scenario file Computation not performed FILE_ERR 1
Could not copy
" i s , XO_CFI_GEN_OEF_COPY
ERR ﬁIl_(;st_of_OSVs in the output |[Computation not performed ' NODE_ERR 2
ERR |Could not close output file  |Computation not performed EOE—SEI—GEN—OEF—CLOS 3
Error reading the fixed
ERR |header from the Orbit Sce- | Computation not performed XO_CFI_GEN_OEF_READ_ 4
o OSF_ERR
nario file -
Error reading the fixed
ERR |header from the Predicted Computation not performed XO_CFI_GEN_OEF_READ_ 5
Orbit file POF_ERR
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Table 148: Error messages of xo_gen_dnf function
Error . Error
Error message Cause and impact Error code
type No
ERR Could r_10t write the Orbit Computation not performed XO_CFI_GEN_OEF WRITE 6
Event file ERR
Could not get the current . XO_CFI_GEN_OEF _CURR
ERR Hime Computation not performed ENT_TIME_ERR 7
Computation performed.
WARN Cannot write schema in the |The output file does not con-|XO_CFI_GEN_OEF_SET_ S 8
file tain the schema reference in CHEMA_ WARN
the root tag

7.41.6 Runtime performances

The following runtime performance has been measured

Table 149: Runtime performances of xo_gen_oef function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [msg] [mg] [msg]
42.3 22.2 25.3 10.9
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7.41.7 Executable Program

Thegen_oef executable program can be called from a Unix shell as:
gen_oef -osf name of the orbit scenario file
-pof
-pef] (default: name generated automatically)
-ficl file_class] (empty string by default)
-yersversion] (version = 1 by default)
-fhsys fh_system] (empty string by default)
]
d_v]
«l_v]
Ho_v]
telp ]
fshow |
Note that:
* Order of parameters does not matter.
» Bracketed parameters are not mandatory.

« Options between curly brackets and separatedveytacal bar are mutually exclusive.

* [-xl_v ] option for EXPLORER_LIB Verbose mode.

* [-xo_v ] option for EXPLORER_ORBIT Verbose mode.

e [-v] option for Verbose mode for all librariédefault is Silent).
e [-show ] displays the inputs of the function ahd results.

Example:
gen_oef -osf ./input_osf.xm -pof ./input_pof.xm
-flcl OPER -vers 0 -show -v
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7.42 xo_gen_dnf

7.42.1 Overview

Thexo_gen_dnf CFI function creates a DORIS Navigator File usasgnput one of the following refer-
ence file types:

» Orbit Scenario File

* FOS Predicted Orbit File

* FOS Restituted Orbit File

* DORIS Navigator File

e DORIS Preliminary Orbit File

* DORIS Precise Orbit FileTime of the ascending siug node (TAI, UTC and UT1)

The accepted output file types are:
* FOS Restituted Orbit File

e DORIS Preliminary Orbit File
* DORIS Precise Orbit FileTime

The time interval between consecutive OSVs canebected by the user by means of a parameter in the
calling interface. A flag for precise location ofSUs at “integer intervals” (e.g. every exact minate
every ten seconds ) is also available. If the ezfee file and the DORIS Navigator File contain OSYs

the same time, these OSVs will be identical.

An optional control file can be introduced to catréhe state vectors. This file contaiie corrections
for position and velocity in the along, across and radial directions. Timatfaf this file is shown in
[DAT_SUM].

Note: when using an OSF or Predicted Orbit file, taximum time interval within the output Doris Nav
igator file is limited to 2 orbital periods befoaed after the middle point of the user requestee tiange.

7.42.2 Calling interface

The calling interface of theo_gen_dnf CFI function is the following (input parameterg amderlinejt

#i ncl ude <explorer_orbit.h>
{
| ong sat _id;
xI _time_id time_id = {NULL};
| ong time_init, time_ref, start_orbit, stop_orbit,
ref filetype, dnf _filetype, osv_precise, version_nunber;
double start_tine, stop_tinme, osv_interval;
char reference fil e[ XD MAX STR], output _dir[ XD _MAX STR],
dnf _fil ename[ XD_MAX_STR], ctrl _file[ XD_MAX_STR];
char *file_class, *fh_system
| ong status, ierr[XO_ERR VECTOR MAX LENGTH];
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status = xo_gen_dnf(&sat _id, &ine_id,
&inme_init, &ine_ref,
&start tine, &top tine,
&start _orbit, &stop_orbit,
&osv _interval, &osv precise,
&ef filetype, reference file, ctrl file,

&dnf fil etype, output dir

dnf fil enane,

file class, &version nunber,

fh system

[* out put */
ierr);

/* O, using the run_id */
| ong run_id;

status = xo_gen_dnf _run(&un_id,

&ime init, &ine ref,

&start tine, &top tine,

&start _orbit, &stop orbit,

&osv i nterval,

&OSV_pr eci se,

&ref filetype,

reference file, ctrl file,

&dnf fil etype,

output _dir,

dnf fil enane,

file class, &version nunber,

fh system

/* output */
ierr);
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7.42.3 Input parameters

Thexo_gen_dnf CFI function has the following input parameters:

Table 150: Input parameters of xo_gen_dnf function

C name

C type

Array Description Unit
Element (Reference) (Format)

Allowed Range

sat_id

long *

- Satellite ID -

Complete

ftime_id

xl_time
_id*

Structure that contains the time
correlations.

NOTE:This parameter is
optional. If the time_id is not ini-
tialised, the algorithm will use the
time correlations from the input
reference file.

ftime_init

long*

Flag for selecting the time range |
of the initialisation.

Select either:
- XO_SEL_ORBIT
- XO_SEL_TIME

Itime_ref

long*

Time reference ID (see note in
the ref_filetype field)

Complete

start_time

double*

Processing time corresponding |Decimal days,
to the beginning of the required MJD2000
interval

[-18262.0,36524.0]

stop_time

double*

Processing time corresponding |Decimal days,
to the end of the required interval {\3p2000

[-18262.0,36524.0]

start_orbit

long*

Orbit number corresponding to
the beginning of the required orbits
interval

>=1

stop_orbit

long*

Orbit number corresponding to
the end of the required interval

orbits

>=1

Josv_interval

double*

Interval between consecutive
state vector.

This parameter should be coher-
ent with the osv_precise flag
(see below). If osv_precise is set
to:

* xo_OSV_PRECISE_MINU$ecs
TE: osv will be forced to be
a multiple of 60 seconds.

* X0_OSV_PRECISE_TEN |S
ECONDS: osv will be
forced to be a multiple of 10
seconds.

>=0

Josv_precise

long*

Flag to indicate if state vectors
should be placed at exact time
locations

Complete
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Table 150: Input parameters of xo_gen_dnf function

C name

C type

Array
Element

Description
(Reference)

Unit
(Format)

Allowed Range

Jref_filetype

long*

File type of the input reference file.
(Note: When generating a DNF file
from another DORIS NAVIGATOR
file, the input times should be exp-
resed in UTC)

Complete

Ireference_filename

char*

Reference File name

fctrl_file

char*

Control File in xml format. This
file contains the corrections for
position and velocity in the along,
across and radial directions
together with the position accu-
racy(see [DAT_SUM].)

If empty string (*), no corrections
will be performed and the accu-
racy (quality index in the
DNF)will be setto 1.

ldnf_filetype

long*

File type of the output DORIS
Navigator file

x0_REF_FILETYP
E_DORIS_NAV

Joutput_dir

char*

Directory where the resulting
DNF is written (if NULL, the cur-
rent directory is used)

ldnf_filename

char*

Output DNF name
if empty (i.e. “*), the software will
generate the filename according
to file name specification pre-
sented in [FORMATS]. In such
case, the generated name is
returned in this variable

Ifile_class

char*

File class for output file (dummy in
the current version)

\version_number

long*

\Version number of output file
(dummy in the current version)

fh_system

char*

System field of the output file fixed
header (dummy in the current ver-
sion)

It is possible to use enumeration values rathar thizger values for some of the input arguments:
« Satellite ID: sat _id.
* Time initialisation: time_init.
* Time reference: time_ref.
* QOSV precise: osv_precise. See this SUM.
» File type: ref_filetype and rof _filetype. See tREIM.
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7.42.4 Output parameters

The output parameters of tke_gen_dnf CFI function are:

Table 151: Output parameters of xo_gen_dnf function

Array Description Unit
C name C type Allowed Range
YP€ £l ement (Reference) (For mat) 9
Name for the output file.
This is only an output
dnf_filename char* . parameter when it is _

empty (i.e. “; see descrip-|
tion of this parameter in
table 150)

ier[XO_ERR_VECTOR_

MAX_LENGTH] long |all Status vector ] i
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7.42.5 Warnings and errors

Next table lists the possible error messages Hrabe returned by th@_gen_dnf CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_gen_dnf CFI function by calling the function of the EXPLEBR_ORBIT soft-

ware libraryxo_get _code (see [GEN_SUM]).

Table 152: Error messages of xo_gen_dnf function

Error . Error
Error message Cause and impact Error code
type No
. . XO_CFI_GEN_DNF_WRON
ERR |Wrong satellite flag Computation not performed G_SAT ID_ERR 0
. : XO_CFI_GEN_DNF_WRON
ERR |Wrong input flag Computation not performed G_FLAG_ERR 1
ERR [Time ID is not initialized Computation not performed XO_CFI_GEN_DNF_TIME_| 2
NIT_ERR
Could not initialise the time . XO_CFI_GEN_DNF_TIME_|
ERR | eference Computation not performed |\, ria| | ZATION_ERR 3
s . . XO_CFI_GEN_DNF_ORBIT
ERR |Cannot initialise orbit ID Computation not performed " INIT_FILE_ERR 4
ERR C::tr(])rr]ot nialise fne propar Computation not performed XO_CFI_GEN_DNF_PROP 5
9 P P AG_INIT_ERR
C . . XO_CFI_GEN_DNF_INTER
ERR |Cannot initialise interpolation| Computation not performed POL_INIT_ERR 6
Could not perform a time <-> . XO_CFI_GEN_DNF_TIME__
ERR orbit transformation Computation not performed ORBIT_ERR !
ERR Error_ln atime transformation Computation not performed XO_CFI_GEN_DNF_TIME_ 8
function ERR
ERR |Memory allocation error Computation not performed XO_CFI_GEN_DNF_MEMO 9
RY_ERR
XO_CFI_GEN_DNF_CALC
ERR |Cannot calculate state vector| Computation not performed |ULATING_STATE_VECTOR| 10
_ERR
. . . XO_CFI_GEN_DNF_READ _
ERR |Error reading the Control File] Computation not performed CONTROL_FILE_ERR 11
. XO_CFI_GEN_DNF_CORR
ERR |Cannot correct state vector | Computation not performed ECT OSV_ERR 12
Error changing state vector . XO_CFI_GEN_DNF_CHAN
ERR from EE to J2000 Computation not performed GE_COORD_ERR 13
Error creating the DORIS . XO_CFI_GEN_DNF_COMP
ERR header Computation not performed UTE_HEADER_ERR 14
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Table 152: Error messages of xo_gen_dnf function
Error . Error
Error message Cause and impact Error code
type No
ERR |Error freeing memory Computation not performed EOE—FS;LGEN—DNF—CLOS 15
Cannot write DORIS Data . XO_CFlI_GEN_DNF_WRITE
ERR Block file Computation not performed "FILE_ERR 16
OSVinterval is not compati- |~ avion performed with
WaARN [PIe with OSV Precise flag. |- di'?rerem \F/)alue o thaXO_CFI_GEN_DNF_WRON| .
The OSV Interval will be set . G_INTERVAL_WARN
osv_interval
to %f seconds. -

7.42.6 Runtime performances

The following runtime performance has been measured

Table 153: Runtime performances of xo_gen_dnf function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[mg] [msg] [mg] [msg]
4246.0 1895.0 1936.0 353.0
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7.42.7 Executable Program

Thegen_dnf executable program can be called from a Unix shell as:
gen_dnf -sat satellite_name

-tref time_ref

{ -tstart start_time -tstop stop_time (decimal dagys
-tastart start_time -tastop stop_time (CCSDS#nf) |
-ostart start_orbit -ostop stop_orbit (orbits) }

-osvint osv_interval

[-osvpre]

-reftyp ref_file_type

-ref reference_file

[-ctrl control_file]

[-dir output_dir] (current directory by default)

[-dnf output_filename] (default: name generated autarabhy)

[-flcl file_class] (empty string by default)

[-versversion] (version = 1by default)

[-fhsys fh_system] (empty string by default)

[ (-tai TAI_time -gps GPS_timeutc UTC_time-utl1 UT1_time) |
(-tmod time_modettfile time_file-trid time_reference
{(-tmO time0-tm1 timel) | ¢orb0 orbit0-orbl1 orbitl) } )]
Note that:
» Order of parameters does not matter.
» Bracketed parameters are not mandatory.
« Options between curly brackets and separatedveytacal bar are mutually exclusive.

e [ -osvpre ] option for osv_precise.Default value is xo OSRBZISE_NO. When the option is
written, ovs_precise value is xo_OSV_PRECISE_MINUTE

* [-xl_v] option for EXPLORER_LIB Verbose mode.

e [-xo_v] option for EXPLORER_ORBIT Verbose mode.

e [-v] option for Verbose mode for all libraries (deltaa Silent).
e [ -show ] displays the inputs of the function and the hssu
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» Possible values faatellite_name: ERS1, ERS2, ENVISAT, METOP1, METOP2, METOP3, CRY-
OSAT, ADM, GOCE, SMOS, TERRASAR, EARTHCARE, SWARM, ASWARM_B,
SWARM_C, SENTINEL_1A, SENTINEL_1B, SENTINEL_2, SEMNNEL_3, SEOSAT,
GENERIC.

» Possible values fdrme _model: USER, NONE , IERS_ B PREDICTED, IERS B _RESTITUIE
FOS_PREDICTED, FOS_RESTITUTED, DORIS_PRELIMINARY, ORIS_PRECISE,
DORIS_NAVIGATOR.

* Possible values faef _file type: OSF, POF, DORISNAV, ROF, DORISPREM, DORISPREC.
* Possible values fdrme_ref andtime_reference: UNDEF, TAI, UTC, UT1, GPS.

» Time references need to be initialized only whemg OSF as the type of the input reference file.
The inputs needed for this issue are providederidht three lines of parameters. Note that oné/ on
set of parameters should be introduced:

- TAI, GPS, UTC and UT1 input times (as in xI_timef 1init)

- A file with time reference data, the time modes thme reference name and a time range (as in
xl_time_ref_init_file)

Example:
gen_dnf -sat CRYCOSAT -tref UTC -tstart 0.99650462962963
-tstop 01386574074708 osvint 20 -reftyp ROF
-ref EARTH_EXPLORER_FRO_TO_DORIS_2000
-ctrl CONTROL_FILE.xmI-dir ./gen_dnf/ -dnf doris_nav_at 308
-tai 0.000000 ut c -4.0509259e-4ut 1 -4.1435185185e-4gps 2.1991e-4
- show
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7.43 xo_gen_tle

7.43.1 Overview

Thexo_gen_tle CFI function creates TLE File using as input aditeed Orbit File. It is possible to select
the way in which the TLE are generated:

* Generate a TLE per OSV in the orbit file (XO_ONEET PER_OSV).
* Find the best TLE which fits to the OSVs in théibfile (XO_FIT_TLE).

7.43.2 Calling interface

The calling interface of theo_gen_tle CFI function is the following (input parameterg amderlinejt

#i ncl ude <explorer_orbit.h>

{
| ong sat _id;
xI _time_id time_id = {NULL};
| ong fit_nmode, time_node, time_ref, start _orbit, stop_ orbit;
doubl e start _tine, stop_tine;
char reference file[ XD MAX STR], tle filename[ XD _ MAX STR];
| ong status, ierr[XO_ERR VECTOR MAX LENGTH];
status = xo_gen_tle (&sat _id, & it_node,
& i me_node, &tine_ref,
&start _tine, &stop tine,
&start_orbit, &stop_orbit,
reference file, tle filenane,
ierr);
}
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7.43.3 Input parameters

Thexo_gen_tle CFI function has the following input parameters:

Table 154: Input parameters of xo_gen_tle function

Array Description Unit
nam t Allowed R
ShEs ]S Element (Reference) (For mat) iR RENEE
sat_id long* |- Satellite ID - Complete
[fit_mode long* - fitting mode - Complete
Select either:
. " i Flag for selecting the time range | « XO_SEL_ORBIT
[ime_mode long of the initialisation. * XO_SEL_TIME

« XO_SEL_DEFAULT

. N Time reference for the input
ftime_ref long - . . - Complete
start_time and stop_time

Processing time corresponding  [Decimal days,
start_time double* |- to the beginning of the required MJID2000 [-18262.0,36524.0]
interval

<ton time double* |- Processing time corresponding |Decimal days, [-18262.0,36524.0]
P to the end of the required interval (\13D2000 - '

Orbit number corresponding to
start_orbit long* - the beginning of the required orbits >=1
interval

: Orbit number corresponding to .
* _ =
stop_orbit long the end of the required interval orbits >=1

|reference_file char* - Reference File name - -

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Fitting mode: fit_mode. See this SUM.
» Satellite ID: sat_id.
« Time initialisation: time_mode.
« Time reference: time_ref.
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7.43.4 Output parameters
The output parameters of tke_gen_tle CFI function are:
Table 155: Output parameters of xo_gen_tle function
C name C tvoe Array Description Unit Allowed
YP€ | Element (Reference) (Format) Range
kie_filename char* i Name for the output file.
lerXO_ERR_VECTOR_M lon all Status vector -
AX_LENGTH] 9

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual




Code: EE-MA-DMS-GS-0004

\ Date: 07/05/2010

deim> s @esa_ _ _ me

s P ACE moEsENIE S Issue: 3.7.3
Page: 216

7.43.5 Warnings and errors

Next table lists the possible error messages #rabe returned by the_gen_tle CFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo _gen_tle CFI function by calling the function of the EXPLER_ORBIT soft-

ware libraryxo_get _code (see [GEN_SUM]).

Table 156: Error messages of xo_gen_tle function

Error . Error
Error message Cause and impact Error code
type No
. . XO_CFI_GEN_TLE_WRON
ERR |Wrong satellite ID. Computation not performed G_SAT ID_ERR 0
. . . XO_CFI_GEN_TLE_WRON
ERR |Wrong input time reference | Computation not performed G_FLAG_ERR 1
. - . XO_CFI_GEN_TLE_WRON
ERR |Wrong input fitting mode Computation not performed G_FIT_MODE_ERR 2
ERR (?c())rLrI(Ie?art]i(())tnlsn Ift:glrl:(ienthjt tflirl‘ne('a Computation not performed XO_CFI_GEN_TLE_TIME | 3
o put e- P P NITIALIZATION_ERR
Could not initialise the orbit . XO_CFI_GEN_TLE_ORBIT
ERR | data from input file: %s Computation not performed |, G ) £ eRR 4
ERR |Memory allocation error Computation not performed XO_CFI_GEN_TLE_MEMO 5
RY_ERR
Could not generate the TLE . XO_CFI_GEN_TLE_OSV_T
ERR for orbit %ld Computation not performed O_TLE_ERR 6
ERR |Could not close an ID Computation not performed XSﬁgFI_GEN_TLE_CLOSE 7
Could not write output file to
ERR [disk Computation not performed XI?IECE:FIIE—ISREN—TLE—WRITE 8

7.43.6 Runtime performances

The following runtime performance has been measured

Table 157: Runtime performances of xo_gen_tle function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[mg] [mg] [mg] [mg]
TBD TBD TBD TBD
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7.44 xo_check_osf

7.44.1 Overview

Thexo_check_osf CFI function checks the continuity of the orbitalrameters at the transition from one
orbital change and the next one in an Orbit Scerfde.

7.44.2 Calling interface

The calling interface of theo_check _osf CFI function is the following (input parameterg anderlinejt

#i ncl ude <explorer_orbit.h>
{
| ong sat _id;
xI time_id tinme_id = {NULL};
char *osf _file;
| ong transition_nunber
doubl e t hreshol d[ XO_NUM_CHECK PARAMS] ,
di ffs[ XO_NUM_CHECK PARANS]
| ong status, ierr[XO ERR VECTOR MAX LENGTH] ;
status = xo_check_osf(&sat _id, &ine_id,
osf file, &ransition_nunber
t hreshol d,
/* output */
diffs, ierr);

/* O, using the run_id */
| ong run_id;

status = xo_check_osf_run(& un_id,
osf file, &ransition nunber,
t hr eshol d,
/* output */
diffs, ierr);
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7.44.3 Input parameters
Thexo_check_osf CFI function has the following input parameters:
Table 158: Input parameters of xo_check_osf function
C name C tvpe Array Description Unit Allowed
yp Element (Reference) (Format) Range
sat_id long * - Satellite ID - Complete
ftime_id xl_time_id* - Structure that contains the time corre- |- -
lations.
osf file char* - Orbit Scenario file to be checked - -
transition_ long* i Nuber of the transition to be checked. | ZENumber of
number 9 If 0, the last transition is checked o
transitons
0 Threshold for the time at ANX s
Threshold for the ANX longitude deg
double Threshold for the MLST s
[threshold [ XO_NUM_CHEC Threshold for the osculating semi-axis >0
4 Threshold for the osculating inclination|deg
5 Threshold for the nodal period S
7.44.4 Output parameters
The output parameters of tke_check _osf CFI function are:
Table 159: Output parameters of xo_check_osf function
C name C tvoe Array Description Unit Allowed
YPE I Element (Reference) (Format) Range
Xo_check osf long - Status - -1,0,1
0 Difference for the time at g
ANX
1 Difference for the ANX lon- |deg
double gitude
[ XO_NU 2 Difference for the MLST S
diffs M_CHEC 3 Difference for the osculat- | >0
K_PARA ing semi-axis major
V] Difference for the osculat-
4 S deg
ing inclination
Difference for the nodal
5 . S
period
ierr | ong* (all Status vector .
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7.44.5 Warnings and errors

Next table lists the possible error messages #wate returned by the_check_osf CFI function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_check osf CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 160: Error messages of xo_ckeck_osf function

Et)r/;)(;r Error message Cause and impact Error code Elr\lr(;)r
ERR :[Ii';rlr;;eetéorrelations are not ini- Computation not performed )IE(ST\I?_F_I_E%I—FLECK_OSF_TIM 0
ERR E;rr(i)(: ;ﬁsding the Orbit Sce- Computation not performed ;(?ggglg—;?iCK—OSF—OS 1
ERR |Wrong transition number Computation not performed éﬁéi?ﬁgsgﬁﬁss_sgﬁ\é\m 2
ERR |Couldn't initialize the orbit Computation not performed él(?r:lc,\'l:ll_F_CEHRERCK—OSF—OR 3
ERR |Error in xo_orbit_info Computation not performed ;I(.)I_:?,\TILBC_HEER%K—OSF—OR 4
WARN #];St?:]rp‘e';ﬁ(o%xceeds the Computation performed é?V—VCAENCHECK—OSF—UT 5
WARN :Ar\::l)jt lt‘r?rrégsirt]l:)?g exceeds the Computation performed é?fggéfvvigﬁ—OSF—AN 6
WARN Jlt\r/:lr_ess':'];)éceeds the input Computation performed ;(_?:V?/ilﬁﬁHECK—OSF—ML 7
e S sl 5% | computaton prtomed [ 0505 | g
AR e i | Comutaon promed <00 CHECK OSF-0S |
WARN mgﬂiﬁreez%?)ﬁxceeds the Computation performed ég:SVIX_R(’:\IHECK_OSF_TN 10

7.44.6 Runtime performances

The following runtime performance has been measured
Table 161: Runtime performances of xo_check_osf function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [mg]
5.66 2.12 3.45 0.73
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7.45 xo_check_oef

7.45.1 Overview

Thexo_check_oef CFI function checks the consistency between thefigrbital changes and the list of
state vectors in an Orbit Event file.

7.45.2 Calling interface

The calling interface of theo_check_oef CFI function is the following (input parameterg anderlinejt

#i ncl ude <explorer_orbit. h>

{
| ong sat _id;
xI time_id tinme_id = {NULL};
char *oef _file;
long time_node, time_ref;
doubl e start _tine, stop_tine;
|l ong start_orbit, stop_orbit;
doubl e t hreshol d[ XO NUM CHECK PARAMS] ,
max_di f f s[ XO_NUM _CHECK PARAMS] ,
r ms[ XO_NUM_CHECK_PARAMS] ;
| ong status, ierr[XO _ERR VECTOR MAX LENGTH];
status = xo_check_oef(&sat _id, &ine_id,
& ine_node, & ine _ref,
&start _tine, &stop tine,
&start orbit, &stop orbit,
oef file, threshold,
/* output */
max_diffs, rms, ierr);
/* O, using the run_id */
| ong run_id;
status = xo_check_oef run(& un id,
time_node, &ine_ref,
&start tinme, &stop tine,
&start _orbit, &stop orbit,
oef file, threshold,
/* output */
max_diffs, rns, ierr);
}

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Manual



Code:

EE-MA-DMS-GS-0004

. Date: 07/05/2010
SdPeA] m S c;esa-:um:ﬂ;llll NE=®m=n Issue: 3.7.3
Page: 221
7.45.3 Input parameters
Thexo_check_oef CFI function has the following input parameters:
Table 162: Input parameters of xo_check_oef function
C name C tvoe Array Description Unit Allowed
yp Element (Reference) (Format) Range
sat_id long * - Satellite ID - Complete
ftime_id xl_time_id* - Structure that contains the time correla-|- -
tions.
ftime_mode |long* - Flag for the input time range selection: |- XO_SEL_FILE,
whole file, time or orbits XO_SEL_TIME,
XO_SEL_ORBIT
ftime_ref  |long* - Time reference for the star_time and |- Complete
stop_time input parameters (only
needed if time_mode is
XO_SEL_TIME)
start_time |double* - Start time for the time range to be days [-18262.0,
checked (only needed if time_mode is 36524.0]
XO_SEL_TIME)
stop_time |double* - Stop time for the time range to be days [-18262.0,
checked (only needed if time_mode is 36524.0]
XO_SEL_TIME)
start_orbit |long* - Start orbit for the orbit range to be - file range
checked (only needed if time_mode is
XO_SEL_ORBIT)
stop_orbit |long* - Stop orbit for the orbit range to be - file range
checked (only needed if time_mode is
XO_SEL_ORBIT)
oef file char* - Orbit Event file to be checked - -
0 Threshold for the time at ANX s
1 Threshold for the ANX longitude deg
double 2 Threshold for the MLST s
[threshold [ XO_NUM CHE Threshold for the osculating semi-axis >0
CK_PARANMS] 3 major m
4 Threshold for the osculating inclination |deg
5 Threshold for the nodal period s

It is possible to use enumeration values rathar thizger values for some of the input arguments:
» Satellite ID: sat_id.
» Time inputs selection: time_mode
« Time reference: time_ref.
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7.45.4 Output parameters
The output parameters of tke_check _oef CFI function are:
Table 163: Output parameters of xo_check_oef function
C name C tvoe Array Description Unit Allowed
yp Element (Reference) (Format) Range
xo_check oef |long - Status - -1,0,1
The following parameters |-
are computed using the list
of orbital changes and the
list of state vectors.
All .
The maximum value of
these differences for the
double requested interval are
returned in this array.
[max_diffs [ XO NUM_CHECK trned in this array >0
PARANS] 0 Time at ANX s
1 ANX longitude deg
2 MLST S
3 Osculating semi-axis major |m
4 Osculating inclination deg
5 Nodal period S
The following parameters |-
are computed using the list
of orbital changes and the
All list of state vectors.
The standard deviation of
these differences for the
double requested interval are
frms [ XO_NUM_CHECK returned in this array. >0
PARAMS] 1 ANX longitude deg
2 MLST s
3 Osculating semi-axis major |m
4 Osculating inclination deg
5 Nodal period s
fierr | ong* all Status vector -
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7.45.5 Warnings and errors

Next table lists the possible error messages #atoe returned by the check_oef CFI function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_ORSBIT software libraryo_get_msg (see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warning\@RN) or an error ERR), the
cause of such a message and the impact on thempedaalculation, mainly on the results vector.

The table is completed by the error code and vdlbese error codes can be obtained translatingtétes
vector returned by theo_check oef CFI function by calling the function of the EXPLER_ORBIT soft-
ware libraryxo_get _code (see [GEN_SUM]).

Table 164: Error messages of xo_ckeck_oef function

Et)r/;)(;r Error message Cause and impact Error code Elr\lr(;)r
ERR |Error in xo_orbit_info Computation not performed él(?r:lc,\'l:ll_F_CEHRERCK—OEF—OR 0
ERR |Couldn't initialize the orbit Computation not performed ;I(.)I_:?,\TILBC_HEER%K—OEF—OR 1
ERR |Memory allocation error Computation not performed ?AOEEI;I—CHECK—OEF—ME 2
WARN ;:];St?:]rél;lﬁo%xceeds the Computation performed é?v—vCAENCHECK—OEF—UT 3
WARN ;Arf;:(t I{r?rré%i;%?s exceeds the Computation performed i(_)l_—gNFé_vaEgﬁ—OEF—AN 4
WARN Jlt\r/:lr_ess':'];)éceeds the input Computation performed K(R)NCHECK_OEF_MLST_W 5
i [ S i | Computaion prtormen [ p g O 08 |
AN [ e | Compuaton promed <0 (o CHECK OEF0S |7
WARN mgﬂiﬁreez%?)ﬁxceeds the Computation performed ég:SVIX_R(’:\IHECK_OEF_TN 8

7.45.6 Runtime performances

The following runtime performance has been measured
Table 165: Runtime performances of xo_check_oef function

Solaris 32-hit. Solaris 64 bit. Linux 32-hit. Linux 64-bit.
[ms] [ms] [ms] [mg]
62.6 20.6 26.6 6.0
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8 LIBRARY PRECAUTIONS

The following precautions shall be taken into actoMhen using EXPLORER_ORBIT software library:
 When a message like
EXPLORER_ORSBIT >>> ERROR iro_function: Internal computation error
or
EXPLORER_ORSBIT >>> WARNING ixo_function: Internal computation warningn

appears, run the programverbose mode for a complete description of warnings amdrer and
call for maintenance if necessary.
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9 KNOWN PROBLEMS

The following precautions shall be taken into agtomhen using the CFI software libraries:

Table 166: Known problems

CFl library

Problem

Work around solution

Spot model

Functionality is not currently available

X0_propag_spot_init

Functionality is not currently available

X0_interpol

Extrapolation is only allowed for Doris
Navigation Files and ROF files

AN
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