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1 SCOPE

The EXPLORER _DATA_HANDLING Software User Manual provides a detailed description of usage of
the CFI functions included within the EXPLORER_DATA_HANDLING CFl software library.
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2 ACRONYMS AND NOMENCLATURE

2.1 Acronyms

ANX
AOCS
ASCII
BOM
CFI
EOM
ESA
ESTEC
GPL
GPS
IERS
IIF

LS
OBT
OSF
SRAR
SUM
TAI
uTC
uT1
WGS[84]

Ascending Node Crossing

Attitude and Orbit Control Subsystem
American Standard Code for Information Interchange
Beginning Of Mission

Customer Furnished Item

End Of Mission

European Space Agency

European Space Technology and Research Centre
GNU Public License

Global Positioning System
International Earth Rotation Service
Interface

Leap Second

On-board Binary Time

Orbit Scenario File

Satellite Relative Actual Reference
Software User Manual

International Atomic Time
Coordinated Universal Time
Universal Time UT1

World Geodetic System 1984

2.2 Nomenclature

CFI

CFI function
Library

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

tributed by ESA to the users as an independent unit

A single function within a CFl that can be called by the user

A software library containing all the CFI functions included within a CFI plus the
supporting functions used by those CFI functions (transparently to the user)
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3 APPLICABLE AND REFERENCE DOCUMENTS

3.1 Applicable Documents

[GEN_SUM]

[EE_FMT]
[GS FMT]

[PDS FMT]

Earth Explorer Mission CFl Software. General Software User Manual. EE-MA.--
DMS-GS-0002. Issue 3.6. 24/11/06

Earth Explorer File Format Standards. PE-TN-ESA-GS-0001 Issue 1.4 13/06/04

Cryosat Ground Segment Mission Files Format Specification. CS-ID-ESA-GS-
0224

Cryosat Ground Segment Payload Data Segment LO Product Specitication Format
CSID-ACS-GS-0119

3.2 Reference Documents

[MCD]
[F_H_SUM]
[LIB_SUM]
[ORBIT_SUM]
[POINT_SUM]
[VISIB_SUM]

[IERS]

Earth Explorer Mission CFl Software. Mission Conventions Document. EE-MA-
DMS-GS-0001. Issue 1.3. 15/07/03.

Earth Explorer Mission CFl Software. EXPLORER_FILE_HANDLING Software
User Manual. EE-MA-DMS-GS-0008. Issue 3.6. 24/11/06.

Earth Explorer Mission CFl Software. EXPLORER_LIB Software User Manual.
EE-MA-DMS-GS-0003. Issue 3.6. 24/11/06.

Earth Explorer Mission CFl Software. EXPLORER_ORBIT Software User Man-
ual. EE-MA-DMS-GS-0004. Issue 3.6. 24/11/06.

Earth Explorer Mission CFl Software. EXPLORER_POINTING Software User
Manual. EE-MA-DM S-GS-0005. Issue 3.6. 24/11/06.

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User
Manual. EE-MA-DM S-GS-0006. | ssue 3.6. 24/11/06.

http://www.iers.org/iers/publications/bulletins/

Earth Explorer Mission CFl Software. EXPLORER_DATA_HANDLING Software User Manual



Code: EE-MA-DMS-GS-0007

deim)s Eesa. o s

=HNEEENNIEZSSiEn
5 P A C E
Page: 21

4 INTRODUCTION

4.1 Functions Overview

This software library contains a set of functions for reading and writing Earth Explorer Mission Files.
The following CFI functions are included:

4.1.1 Reading routines

» xd_read_fhr: reads the fixed header for an Earth Explorer XML file.
« xd_read_bulletin: reads the time correlations from an |ERS bulletin.

» xd_read_orbit_file: reads orbit files consisting in alist of state vectors of the satellite in the
orbit.The following files are supported: Predicted Orbit files, Restituted Orbit files and DORIS Pre-
liminary files.

* xd_read_doris: reads DORIS Navigator files for CRY OSAT.

* xd_read_doris_header: readsthe MPH and SPH datafrom a DORIS Navigator file for CRY O-
SAT.

» xd_read_osf: reads Orbit Scenario files.

* xd_read_att: reads a generic attitudefile.

» xd_read_star_tracker: reads an star traker file for CRY OSAT.

« xd read_star_tracker_conf file: reads an star tracker configuration file for CRY OSAT.
* xd_read_dem: provides the points of a DEM that are adjacent to a given point.
* xd_read_dem_config_file: reads a DEM configuration file.

* xd_read_sdf: reads swath definition files.

» xd_read_stf: reads swath template files.

» xd _read_stf vhr: readsthe variable header for swath template files

» xd_read_zone: reads the parameters of one zone in a zone databasefile.

« xd _read_zone file: reads a zone database file.

» xd_read_zone id: readsthe list of zone names from a zone database file.

» xd_read_station: reads the parameters of one station in a station database file.
» xd read_station_file: reads a station database file.

» xd_read_station_id: readsthelist of station names from a station database file
e Xxd_read_star: reads the parameters of one star in a star database file.

* xd _read_star_file: reads a star database file.

e xd read_star_id: readsthelist of star id. from a star database file

4.1.2 Writing routines

« xd_write orbit_file: writes an orbit file using as input an structure with the data of thefile

» xd_write_osf: writes an orbit scenario file using as input an structure with the data of thefile
e xd_write doris: writesa DORIS Navigator file.

e xd_write_att: writes ageneric attitude file.
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» xd_write_stf: writes a swath template file using as input the data structure containing the data for
the swath.

4.1.3 Validation of XML files

* xd_xml_validate: validates an XML file using an XML schema as reference.
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5 LIBRARY INSTALLATION

For a detailed description of the installation of any CFl library, please refer to [GEN_SUM].

Earth Explorer Mission CFl Software. EXPLORER_DATA_HANDLING Software User Manual



Code: EE-MA-DMS-GS-0007

d 'EI m s (’-ESH_:I.__: X Date:. 24/11?2

EHilllliE=®En Issue:
5 P A C E
Page: 24

6 LIBRARY USAGE

Note that to use the EXPLORER_DATA_ HANDLING software library, the following other CFI software
libraries are required:

* EXPLORER_FILE_HANDLING (See[F_H_SUM])).

It is also needed to have properly installed in the system the following external GPL library:
o LIBXML2 (see[GEN_SUM]).

and the POSI X thread library:
* libpthread.so (pthread.lib for WINDOWY)

To usethe EXPLORER_DATA_HANDLING software library in auser application, that application must
include in its source code:

* explorer_data_handling.h (for aC application)

To link correctly this application, the user must include in his linking command flags like (assuming
cfi_lib_dir and cfi_include _dir arethedirectorieswhererespectively al CFl librariesand includefileshave
been installed, see [GEN_SUM] for installation procedures):

* SOLARIS/LINUX:
-Icfi_include_dir -Lcfi_lib _dir -lexplorer_data_handling
-lexplorer_file_handling -Ixml2 -lIpthread
« WINDOWS:

/1 “cti_include_dir" /libpath:"cfi_lib_dir"
libexplorer_data_handling.lib
libexplorer_file_handling.lib
libxml2_1ib pthread.lib

* MacOS:
—-Icfi_include_dir -Lcfi_lib_dir -lexplorer_data_handling
-lexplorer_file_handling -Ipthread
-framework libxml -framework libiconv

All functions described in this document have a name starting with the prefix xd__

To avoid problemsin linking a user application with the EXPLORER_DATA HANDL ING software library
due to the existence of names multiple defined, the user application should avoid naming any global soft-
ware item beginning with either the prefix XD_ or xd_.

Finally, in order to use the function xd_xml_validate or its equivalent executable program xml_validator,
it is neccessary the xerces-c 2.7 (or later) dynamic library and the SAX2Count executable program. Both
of them are distributed under Apache 2.0 Licence (More information about xerces-c can be found in: http:/
Ixml.apache.org/xerces-c/index.html).

Both, xd_xml_validate and xml_validator internally calls the SAX2Count program, so that in order to
find it, the path for SAX2Count and the xerces-c dynamic library has to be included in the environment
variable PATH (For LINUX and SOLARIS, the xerces library has to be included in the
LD_LIBRARY_PATH instead).

Itis possible to call the following CFI functions from a user application.
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Table 1: CFI functions included within EXPLORER_DATA HANDLING library

Function Name Enumeration value Long
Main CFI Functions
xd_read_fhr XD_READ_FHR_ID 0
xd_read_bulletin XD_READ_BULLETIN_ID 1
xd_read_orbit_file XD_READ_ORBIT FILE_ID 2
xd_read_doris XD_READ_DORIS_ID 3
xd_read_doris_header XD_READ_DORIS HEADER_ID 4
xd_read_osf XD_READ_OSF_ID 5
xd_read_sdf XD_READ_SDF_ID 6
xd_read_stf XD_READ_STF_ID 7
xd_read_stf vhr XD_READ_STF _VHR_ID 8
xd_read_att XD_READ_ATT 9
xd_read_star_tracker XD_READ_STAR_TRACKER_ID 10
xd_read_str_conf file XD_READ_STR_CONF_FILE_ID 11
xd_read_dem_config_file XD_READ_DEM_CONFIG_FILE_ID 12
xd_read_dem XD_READ_DEM_ID 13
xd_read_star XD_READ_STAR_ID 14
xd_read_star_file XD_READ_STAR_FILE_ID 15
xd_read_star_id XD_READ_STAR_ID_ID 16
xd_read_station XD_READ_STATION_ID 17
xd_read_station_file XD_READ_STATION_FILE_ID 18
xd_read_station_id XD_READ_STATION_ID_ID 19
xd_read_zone XD_READ_ZONE_ID 20
xd_read_zone_file XD_READ_ZONE_FILE_ID 21
xd_read_zone_id XD_READ_ZONE_ID_ID 22
xd_write_orbit_file XD_WRITE_ORBIT_FILE_ID 23
xd_write_doris XD_WRITE_DORIS_ID 24
xd_write_osf XD_WRITE_OSF_ID 25
xd_write_stf XD_WRITE_STF_ID 26
xd_write_att XD_WRITE_ATT_ID 27
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Function Name Enumeration value Long
xd_xml_validate XD_XML_VALIDATE_ID 28

Error Handling Functions

xd_verbose

xd_silent

xd_get _code

xd_get_msg

xd_print_msg

not applicable

Notes about the table:

» To transform the extended status flag returned by a CFl function to either alist of error codes or a
list of error messages, the enumeration value (or the corresponding long value) described in the

table must be used

* Theerror handling functions have no enumerated values

Whenever availableit isstrongly recommended to use enumer ation valuesrather than integer values.

6.1 Usage hints

Every CFI function has adifferent length of the Error Vector, used in the calling I/F examples of this SUM
and defined at the beginning of the library header file. In order to provide the user with a single value that
could be used as Error Vector length for every function, a generic vaue has been defined
(XD_ERR_VECTOR_MAX_LENGTH) as the maximum of all the Error Vector lengths. This value can
therefore be safely used for every call of functions of thislibrary.

6.2 General Enumerations

The aim of the current section isto present the enumeration values that can be used rather than integer
parameters for some of the input parameters of the EXPLORER_DATA_HANDLING routines, as
shown in the table below. The enumerations presented in [GEN_SUM)] are also applicable.

Table 2: Enumerations within EXPLORER_DATA HANDLING library

I nput salbion Enumeration value Long
Boolean values False value XD__FALSE 0
True value XD_TRUE 1
Returned status code |Error XD_ﬁQ -1
Ok status XD_OK 0
Warnig XD_WARN 1
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Table 2: Enumerations within EXPLORER_DATA HANDLING library
Description .
I nput Enumeration value Long
Satellite ID Default Satellite O X-D_SAﬁAULT 0
Default Satellite 1 XD_SAT_DEFAULT1 1
Default Satellite 2 XD_SAT DEFAULTZ2 2
Default Satellite 3 XD_SAT DEFAULT3 3
Default Satellite 4 XD_SAT_DEFAULT4 4
Default Satellite 5 XD_SAT DEFAULTS 5
Default Satellite 6 XD_SAT DEFAULT6 6
Default Satellite 7 XD_SAT_DEFAULT7 7
Default Satellite 8 XD_SAT DEFAULTS 8
Default Satellite 9 XD_SAT DEFAULT9 9
ERS 1 XD_SAT_ERS1 1
ERS 2 XD_SAT_ERS2 12
EnviSat XD_SAT _ENVISAT 21
Metop 1 XD_SAT_METOP1 31
Metop 2 XD_SAT_METOPRP2 32
Metop 3 XD_SAT_METOP3 33
CryoSat XD_SAT_CRYOSAT 41
ADM XD_SAT_ADM 51
GOCE XD_SAT_GOCE 61
SMOS XD_SAT_SMOS 71
Terrasar XD_SAT _TERRASAR 81
EarthCARE XD_SAT_EARTHCARE 91
Swarm-A XD_SAT _SWARM_A 101
Swarm-B XD_SAT_SWARM_B 102
Swarm-C XD_SAT_SWARM_C 103
Sentinel-1A XD_SAT_SENTINEL_1A 110
Sentinel-1B XD_SAT_SENTINEL_1B 111
Time initialization Select the whole file XD_ST_FILE 0
mode Select a time range XD_SEL_TIME 1
Select an orbit range XD_SEL ORBIT 2
Select the default value XD_SEL_DEFAULT 3
Time reference Undefined XD_TIME_UNDEF -1
TAI XD_TIME_TAI 0
uTC XD_TIME_UTC 1
uT1 XD_TIME_UT1 2
GPS XD_TIME_GPS 3
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Table 2: Enumerations within EXPLORER_DATA HANDLING library
I nput Description Enumeration value Long
Attitude data type Quaternions XD_ATT_QUATERNIONS 0
Angles XD_ATT_ANGLES 1
[Ray tracing model XD_NO_REF 0
XD_STD_REF 1
XD_USER_REF 2
XD_PRED_REF 3
XD_STD_REF N 10
XD_USER REF N 20
XD_PRED_REF_N 30
XD_US76_REF 300
XD_TROPIC_REF 301
XD_MID_SUM_REF 302
XD_MID_WIN_REF 303
XD_SUBAR _SUM_REF 304
XD_SUBAR_WIN_REF 305
XD_LUT_REF 400
XD_US76 REF N 3000
XD_TROPIC_REF_N 3001
XD_MID_SUM_REF N 3002
XD_MID_WIN_REF_N 3003
XD_SUBAR _SUM_REF N 3004
XD_SUBAR_WIN_REF N 3005
XD_LUT_REF N 4000
Swath Types XD_UNKNOWN_SWATH -1
XD_POINT_SWATH 0
XD_LINE_SWATH 1
XD_INERTIAL_SWATH 2
Asar swath types XD_NO_ASAR 0
XD_NARROW_ASAR 1
XD_WIDE_ASAR 2
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Table 2: Enumerations within EXPLORER_DATA HANDLING library
I nput Description Enumeration value Long
Orbit file types Orbit Scenario File XD_REF_FILETYPE_OSF 0
Orbit Event file used as an OSF XD_REF FILETYPE _OEF OSF 1
FOS Predicted Orbit File XD_REF_FILETYPE_POF 2
Orbit Event file used as a POF XD_REF FILETYPE _OEF POF 3
DORIS Navigator File XD_REF _FILETYPE DORIS NAV | 4
FOS Restituted Orbit File XD_REF FILETYPE_ROF 5
DORIS Preliminary Orbit File XD_REF_FILETYPE DORIS PRE 6
M
DORIS Precise Orbit File XD_REF_FILETYPE_DORIS PREC| 7
[Coordinate systems | Barycentric Mean of 2000.0 XD_BAR_MEAN_2000 0
Heliocentric Mean of 2000.0 XD_HEL_MEAN_2000 1
Geocentric Mean of 2000.0 XD_GEO_MEAN_2000 2
Mean of date XD_MEAN_DATE 3
True of date XD_TRUE_DATE 4
Earth Fixed XD_EARTH_FIXED 5
Satellite relative actual reference (XD _SAT _ACT _REF 6
Quasi-Mean of Date XD_QUASI_MEAN_DATE 7
Pseudo-True of Date XD_PSE_TRUE_DATE 8
Quasi-True of Date XD_QUASI_TRUE_DATE 9
Topocentric XD_TOPOCENTRIC 10
Satellite reference XD_SAT_REF 11
Satellite relative reference XD_SAT_REL_REF 12
Attitude reference . |Orbital reference frame XD _SAT_ORBITAL_REF 0
frames Satellite nominal attitude frame  [XD_SAT_NOMINAL_ATT 1
Satellite attitude frame XD _SAT ATT 2
Instrument attitude frame XD _INSTR_ATT 3
Different models for  |ACE Model XD_DEM_ACE_MODEL 0
DEM
Zone types Zone s not defined as an input and |XD_NOT_DEFINED 1
must be read from afile
Point zone XD_POINT 0
Circular zone XD_CIRCLE 1
Segment zone XD_SEGMENT 2
Polygonal zone XD_POLYGON 3
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Table 2: Enumerations within EXPLORER_DATA HANDLING library
I nput Description Enumeration value Long

Projection types Read projection from DB file XD_READ_DB 0
Use gnomonic projection XD_GNOMONIC 1
Use rectangular projection XD_RECTANGULAR 2

Validation Status Invalid file XD_XML_INVALID -1
Valid file XD_XML_VALID 0

Quality Index Adjusted out of orbit manoeuvre XD_3_ADJUST_NOMI 1
period
Adjusted during an orbit manoeuvre |XD_4 ADJUST_ DMAN 2
Interpolated during a data gap XD_5 INTERP_DGAP 3
Extrapolated from less than 1 day XD_6_EXTRAP_LT1D 4
Extrapolated from more than 1 day, |XD_7_EXTRAP_1D2D 5
but less than 2 days
Extrapolated from more than 2 days |[XD_8 EXTRAP_GT2D 6
Extrapolated after an orbit manoeu- |XD_8 EXTRAP_AMAN 7
vre

The use of the previous enumeration values could be restricted by the particular usage within the different
CFI functions. The actual range to be used isindicated within a dedicated reference named allowed range.
When there are not restrictions to be mentioned, the allowed range column is popul ated with the label com-
plete.

6.3 Data Structures

The am of this section is to present the data structures that are used in the
EXPLORER_DATA HANDLING library. These structures are used as output/inputs in the reading/writ-
ing routines. The following table show the data structures with their names and the data that contains:
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Table 3: EXPLORER_DATA_ HANDLING Structures
Sructure Data
Structure Description iabl
name Vari e Ct ..
e Description
Name yp P
Fixed header data |file_name char File name
[XD_MAX_STR]
file_description |char File description
[XD_MAX_STR]
mission char Mission name
[XD_MAX_STR]
file_class char File class
[XD_MAX_STR]
file_type char File type
[XD_MAX_STR]
xd_fhr version long File version
val_start_date |char [32] Validity start date
val_stop_date |char [32] Validity stop date
system char System name
[XD_MAX_STR]
creator char Creator name
[XD_MAX_STR]
creator_version |char Creator version
[XD_MAX_STR]
creation_date char [32] Creation date
Data for one entry |day double MJ200 UTC Time
read from a IERS [, ¢ double Difference between UT1 and
xd_bulb_table |Pulletin uTC
utl tai double Difference between UT1and
TAI
Data for time corre- |tablel xd_bulb_table[100] |First table data in the IERS
xd_iers_bulleti |lations read from a bulletin
n_b IERS bulletin table2 xd_bulb_table[100] |Second table data in the [ERS
bulletin
It contains the time |tai_time double TAIl time
correlations fora 11 {ime double UT1 time
given time . .
tai_utc double Difference between TAI and
. UTC time
xd_time_rec
tai_utl double Difference between TAI and
UT1 time
tai_gps double Difference between TAI and

GPS time

Earth Explorer Mission CFl Software. EXPLORER_DATA_HANDLING Software User Manual




Code: EE-MA-DMS-GS-0007

- Date: 24/11/06
Edpep:l !T! S Gesa-:ll—.: S =SEn Issue: 3.6
Page: 32
Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
Structure Description iabl
name Vari e Ct ..
e Description
Name yp P
xd_osv_rec It contains a satel- |[tai_time double TAI time for the state vector
lite state vector for a [\c time double UTC time for the state vector
given time _ _
utl_time double UT1 time for the state vector
abs_orbit double Absolute orbit
pos dobule[3] Position vector (X, y, z com-
ponets)
vel double[3] Velocity vector (x, y, z com-
ponets)
quality double Quality index .For DORIS Pre-
liminary and DORIS Precise
Orbit files, this value corre-
sponds with the enumeration
“Quality Index” (See table 2)
xd_orbit_file  |Structure for stor- |num_rec long Number of records
ing the dataread gy rec xd_osv_rec* Array with the state vectors
from an orbit file
xd_doris_file  |Structure for stor- |num_rec long Number of records
ing the dataread [y rec xd_osv_rec State vectors array (EF)
from a DORIS Navi- -
gator file osv_rec_j2 xd_osv_rec State vectors array (J2000)
leap_time double Leap time
leap_sign int Leap time sign
abs_orbit long First absolute orbit number
rel_orbit long First relative orbit number
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Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
St:;cr;ge Description Variable _
Name C type Description
xd_doris_mph |Structure for the filename char The description for these
_sph main and specific [XD_MAX_STR] fields can be found in
product headers sensing_start char [30] [PDS_FMT]

sensing_stop char [30]

abs_orbit long

delta_utl long

rel_orbit long

leap_utc char

[XD_MAX_STR]

leap_sign int

leap_err int

num_dsd long

ds_offset long

num_dsr long

proc_stage cod |[char [5]

e

ref_doc char [24]

proc_time char [31]

software_version|char [15]

phase char [2]

cycle long

state_vector_tim |char [31]

e

X_position double

y_position double

Z_position double

X_velocity double

y_velocity double

z_velocity double

state_vector_sou|char [3]

rce

ascii_utc_time_b |double

efore_leap

product_err char [2]

tot_size long

num_data_sets |long
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Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
St:;cr#ére Description Variable _
Name C type Description
sph_descriptor |char [29]
sensing_start_tai|char [31]
abs_orbit_start |long
rel_time_asc_no |double
de_start
sensing_stop_tai|char [31]
abs_orbit_stop |long
rel_time_asc_no |double
de_stop
equator_cross_ti |char [31]
me
equator_cross_| |long
ong
ascending_flag |char [2]
start_lat long
start_long long
stop_lat long
stop_long long
num_isps long
num_missing_is |long
ps
num_error_isps |long
num_discarded_ |long
isps
num_rs_isps long
num_rs_correcti |long
ons
dsr_size long
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Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
S:]l;cr;:re Description Variable _
Name C type Description
xd_osf rec It contains the data |abs_orb long Absolute orbit number
foranorbital  frg o long Relative orbit number
change in an orbit _
scenario file cycle_days long Cycle length in days
cycle_orbits long Number of orbits in a cycle
mist double Mean local solar time (in
hours)
mist_drift double Mean local solar time drift
(seconds per day)
inclination double Orbit inclination
drift_mode long Flag for choosing between
inclination of drift model
anx_tai double ANX TAI time
anx_utl double ANX UT1 time
anx_utc double ANX UTC time
anx_long double ANX longitude
cycle long Cycle number
phase long Phase number
xd_osf_file Structure for stor-  |num_rec long Number of records
ing the dataread  [ogf rec xd_osf_rec* Array of state vectors
from an orbit sce-
nario file
xd_swath_geo |It contains the geom_type long Geometry type
metry swath geometry az double[3] Azimuth points
el double[3] Elevation points
alt double[3] Altitude points
distance double[3] Distance
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Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
Structure Description iabl
name Vari e t D ..
ription
Name C type escriptio
xd_harmonic_ num_terms long[3] Number of harmonics coeffi-
data cient(pitch, roll and yaw)
harmonic_type_ |long[XD_MAX_NUM |Harmonic type
pitch _HARMONIC]
harmonic_type_r |long[XD_MAX_NUM |Harmonic type
oll _HARMONIC]
harmonic_type_ [long[XD_MAX_NUM |Harmonic type
yaw _HARMONIC]
harmonic_coef_ |double Harmonic coefficient
pitch [XD_MAX_NUM_HA
RMONIC]
harmonic_coef_r |double Harmonic coefficient
oll [XD_MAX_NUM_HA
RMONIC]
harmonic_coef  |double Harmonic coefficient
yaw [XD_MAX_NUM_HA
RMONIC]
xd_param_mo model long Model type
del_str param_num long Number of parameters
model_param double Model Parameters
[XD_NUM_MODEL _
PARAM]
xd_harmonic_ angle_type long Angle type
model_str harmonics xd_harmonic_data |Harmonic data
offsets double [3] Offsets
xd_file_model_ num_files long Number of files
str files char * file list
aux_file char * Auxiliary file
time_ref long Time reference
time0 double Start time
timel double Stop time
xd_angle_mod angles double [3] angles
el_str offsets double [3] offsets
xd_matrix_mo |Matrix model att_matrix double [3][3] Attitude matrix model
del_str offsets double [3] Offsets
xd_attitutude_ | Attitude model attitude_model |long Attitude model type

model_str

structure

data

Attitude union data

Attitude union. One of the atti-
tude structures.
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Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
Structure Description iabl
name Vari e Ct ..
e Description
Name yp P
Attitude union |One of the following |AOCS long AOCS model
data attitude structures  foaram mode  |xd_param_model_st |Parameters model
r
harmonic_mode |xd_harmonic_model |Harmonic model
_str
file_mode xd_file_model_str File model
angle_mode xd_angle_model_str |Angle Model
matrix_mode xd_matrix_model_str|Matrix Model
xd_asar ASAR definition asar_type long ASAR Swath types
structure first_asar_pt double[2] Wide/Narrow mode parame-
ters
second_asar_pt |double[2] Aditional Wide mode parame-
ters
xd_sdf rec Swath Definition swath_descr char Swath description
data [XD_MAX_STR]
swath_id char Swath_id
[XD_MAX_STR]
swath_rec_type |long Algorithm to be used in calcu-
lations (XD_Algor_enum)
num_swath_rec |long Number of swath records to
write in a single OEF
refr_mode long Refraction mode
(XD_Target_ray_enum)
freq double Frequency (Hz)
swath_geom xd_swath_geometry |Swath geometry
as xd_asar ASAR parameters
instr_dependenc |long Indicate whether there is
y instr.dependent data
sat_nom_att xd_attitude_model_s |Attitude data for sat. nominal
tr* att
sat_att xd_attitude_model_s [Attitude data for sat. attribute
tr*
instr_att xd_attitude_model_s |Attitude data for instrument att
tr*
xd_sdf file Swath definition file [num_rec long Number of swath records in a
data SDF
sdf_rec xd_sdf rec* Swath record data array
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Table 3: EXPLORER_DATA_HANDLING Structures

Structure Data
S:]l;cr;:re Description Variable _
Name C type Description
xd_stf rec Swath template left_lat double left point latitude
record data mid_lat double middle point latitude
right_lat double right point latitude
left_lon double left point latitude
mid_lon double middle point latitude
right_lon double right point latitude
xd_stf vhr Swath template stf_name char * swath template file name
variable header sdf_name char Reference swath definition file
data [XF_MAX_PATH_LE
NGTH]
swath_type XD_Swath_rec_enu |Swath type
m
time_step double
refr_mode long Refraction model
freq double Frequency (Hz)
left_alt double Left point altitude
mid_alt double middle point altitude
right_alt double right point altitude
geom_flag long true if the geometry of the
orbit is defined.
False if the state vector at
ANX is defined
rep_cycl long repeat cycle
cycle_length long cycle length
mist_drift double MLST drift
abs_orbit long Absolut orbit
pos double [3] ANX position vector
vel double [3] ANX velocity vector
xd_stf file Swath template file |num_rec long number of points in the swath
data vhr xd_stf_vhr variable header
stf_rec xd_stf rec* array with the points in the
swath
xd_att_rec Attitude record time_ref long Time reference
time double time (MJD2000)
data double [4] Quaternions or angles.
For angles, the fourth value is
dummy
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Table 3: EXPLORER_DATA_HANDLING Structures

Sructure Data
Structure Description iabl
name Vari e Ct ..
e Description
Name yp P
xd_att file Attitude file data sat_ref long target reference frame
source_ref long initial reference frame: Inertial
reference frame
data_type long angles or quaternions (see
XD_Attitude _data_type_enum
)
num_rec long number of records in the atti-
tude lists
max_gap double Maximum time gap between
two consequtive records
att_rec xd_att_rec* array with the angle/
guaternion records
xd_tracker_limi|star trackers limits |max_penalty double Maximum penalty for the
ts data quaternions
norm_thr double Threshold for the modulus of
the quaternion
max_gap double Maximum time gap between
two consequtive quaternions
xd_tracker_co |star trackers cofigu- |aberr_correction |long Aberration correction flag:
nf_file ration file data -1 = Aberration correction with
transposed matrix
0 = No aberration
1 = Aberration correction
satellite char Satellite name
[XD_MAX_STR]
str_limit xd_tracker_limits Star tracker limits
str_att_rot double [3][3] Satellite Attitude to star
tracker frame rotation matrix
xd_star_tracke |Star tracker record |quaternion float[4] Quaternions
r time double MJ2000 in TAI
status unsigned char guaternion status
xd_star_tracke |star tracker file data |str_id long Star tracker Id (1,2 or 3)
r_file num_rec long number of lines
str_rec xd_star_tracker* array with the star tracker

records

Earth Explorer Mission CFl Software. EXPLORER_DATA_HANDLING Software User Manual




Code: EE-MA-DMS-GS-0007

- Date: 24/11/06
Edpep:l !T! S Gesa-:ll—.: S =SEn Issue: 3.6
Page: 40
Table 3: EXPLORER_DATA_HANDLING Structures
Structure Data
Structure Description iabl
name Vari e t D ..
ription
Name C type escriptio
xd_dem_ace | DEM configuration |dir char[100] Directory where the DEM files
data for ACE model are storaged
res_X double Interval between points along
X-axis
res_Y double Interval between points along
Y-axis
res_unit double Conversion factor from x,y
units to the res_X, res_ Y
units.
For example, if res_X is given
in seconds and X in degrees
then res_unit=3600
X_num_points |long Number of points along X-axis
(columns)
Y_num_points |long Number of points along Y-axis
(files)
X_range double longitude of the X-axis for one
file (grid).
X_range double longitude of the Y-axis for one
file (grid).
data_size long Size in bytes of the data
stored in the files
north_alt double[4] Altitude at the North pole cell
south_alt double[4] Altitude at the South pole cell
offset_x double Distance from the middle of a
cell to the vertical side.
offset_y double Distance from the middle of a
cell to the horizontal side.
xd_dem_confi |DEM configuration |[model long DEM model
g_file data dem_data xd_dem_ace * DEM ACE data
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Table 3: EXPLORER_DATA_HANDLING Structures

Structure Data
Structure Description iabl
name Vari e Ct ..
e Description
Name yp P
xd_star_rec Star data flag long True if the star was found in
the star database file.
star_id char Star ID
[XD_MAX_STR]
par double Parallax of the star at JD2000
(rads)
mu_ra double RA's proper motion at JD2000
(rad/century)
mu_dec double DEC's proper motion at
JD2000 (rad/century)
rad_vel double Radial velocity of the star (au/
century)
star_ra double RA of the star at JD2000
(rads)
star_dec double DEC of the star at JD2000
(rads)
xd_star_file Structure contain-  |num_rec long Number of stars
ing all relevant star_rec xd_star_rec * Array with all the star data
information con-
tained in the star's
database file
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Table 3: EXPLORER_DATA_HANDLING Structures
Sructure Data
Structure Description iabl
name Vari e t D ..
ription
Name C type escriptio
xd_station_rec |Station record data (station_id char Station ID
[XD_MAX_STR]
descriptor char Description of the station
[XD_MAX_STR]
antenna char Describes the frequency band
[XD_MAX_STR] in which the anntena works.
purpose char Purpose
[XD_MAX_STR]
type char Not used.

[XD_MAX_STR]

num_mask_pt

long

Number of points to define the
antenna

azimuth double Azimuth and elevation defin-
[XD_VERT