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1 SCOPE

The EXPLORER_VISIBILITY Software User Manual prdeis a detailed description of usage of the CFI
functions included within the EXPLORER_VISIBILITYRI software library.
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2 ACRONYMS AND NOMENCLATURE

2.1 Acronyms

ANX
AOCS
CFI

EF

ESA
ESTEC
FOS
GS
OSF
SCF
SDF
SRAR
Ssp
STF
SUM
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

Orbit Scenario File

Swath Control File

Swath Definition File

Satellite Relative Actual Reference
Sub-Satellite Point

Swath Template File

Software User Manual

True of Date reference frame
Universal Time Coordinated
Universal Time UT1

World Geodetic System 1984

2.2 Nomenclature

CFlI

CFI function
Library

A group of CFI functions, and related softwanel @ocumentation. 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 functiorsn@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. EE-MA-
DMS-GS-0002. Issue 3.7.3 07/05/10

3.2 Reference documents

[MCD]

[MSC]
[F_H_SUM]
[LIB_SUM]
[ORBIT_SUM|
[POINT_SUM|
[DAT_SUM]

[FORMATS]

Earth Explorer Mission CFI Software. Missioro@ventions. EE-MA-DMS-GS-
0001. Issue 1.0 27/10/09.

Earth Explorer Mission CFI Software. Missiope®ific Customizations. EE-
MA-DMS-GS-0018. Issue 1.0 27/10/09.

Earth Explorer Mission CFl Software. EXPRER_FILE_HANDLING Soft-
ware User Manual. EE-MA-DMS-GS-0008. Issue 3.7.88/10

Earth Explorer Mission CFl Software. EXPIRER_LIB Software User Manual.
EE-MA-DMS-GS-0003. Issue 3.7.3 07/05/10

Earth Explorer Mission CFI Software. EXBRER_ORBIT Software User Man-
ual. EE-MA-DMS-GS-0004. Issue 3.7.3 07/05/10

Earth Explorer Mission CFl Software. EXBRER_POINTING Software User
Manual. EE-MA-DMS-GS-0005. Issue 3.7.3 07/05/10

Earth Explorer Mission CFI Software. EXPRER_DATA_HANDLING Soft-
ware User Manual. EE-MA-DMS-GS-0007 Issue 3.7.3867/1/0

Earth Explorer File Format Guidelines. CS-ESA-GS-0148.
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4 INTRODUCTION

4.1 Functions Overview

This software library contains the CFI functionguied to compute time segments at which an Eaxth E
plorer satellite, or one of its instruments is iaw of various targets:

zones (defined as polygons or circles, on thehegllipsoid or at a given altitude)
ground stations

data relay satellites

stars

This library is to be used for planning of Eartlpkoter operations. It includes, the following CEhttions:

Xv_station_vis_time and xv_station_vis_time_no_file compute visibility time segments for a
ground station

xv_drs_vis_time computes visibility time segments for a datayedatellite

Xv_zone_vis_timeandxv_zone_vis_time_no_filecompute visibility time segments for an instru-
ment swath in visibility of a zone.

xv_swath_pos computes location of a swath at a given time itaaithl routine to help refine the
results ofxv_zone_vis_tim¢

Xv_star_vis_time computes visibility time segments for a star.

Xv_multizones_vis_time: computes the visibilityyseents of several zones and sort them to differ-
ent criteria.

Xv_multistations_vis_time computes the visibility segments of several gbstations and sort
them according to different criteria.

XV_gps_vis_time:computes visibility time segments for a gps constellation.

xv_gen_swathandxv_gen_swath_no_filggenerate the instrument swath template file foivarg
satellite, instrument mode and orbit.

XV_gen_scfgenerates a swatth control file for the ESOV tool.

Time Segments Manipulation Routines:

- Xv_time_segments_notreturns the complement of 1 vector of time segments

- Xv_time_segments_andreturns the intersection segments from 2 vectotsre segments.
- Xv_time_segments_orreturns the joined segments from 2 vectors of Begments

- Xv_time_segments_deltaadd or subtract time durations at the beginning and end of each
time segment in a vector.

- Xv_time_segments_sortreturns the vector of time segments sorted acegrdi absolute or rel-
ative orbits.

- xv_time_segments_mergemerges all the overlapped segments in a list.

- Xv_time_segments_mappingreturns a subset of the time segments vector, thathhis subset
covers entirely a zone or line swath.

Several files are required to operate properlyath@ve functions:

Orbit Scenario File (all functions)
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Swath Template Filexy_station_vis_time, xv_zone_vis_time, xv_swath_pos
* Ground Stations Database Filey (station_vis_time

(optionally) Zones Database Fibev( zone_vis_timé

(optionally) Star Database Filgy_star_vis_time

Note that all the above routines use orbit-relative time parameters (i.enéhparameters are repre-
sented as orbit number + time since ascending node). Two functions from EXPLORHR WRB
be very useful to process the input/outputs:

e XO0_time_to_orbit: converts from TAI/UTC/UTL1 time to orbit-relatitane
» xo_orbit_to_time: converts from orbit-relative time to TAI/UTC/UTime
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4.2 Calling Sequence

An overview of the data flow is presented in Figlire
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Figure 1 EXPLORER_VISIBILITY Data Flow
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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.
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6 LIBRARY USAGE

Note that to use the EXPLORER_VISIBILITY softwairary, the following other CFI software libraries
are required:

« EXPLORER_FILE_HANDLINGSee [F_H_SUM)]).
« EXPLORER_DATA_HANDLINGee [DAT_SUM)]).
+ EXPLORER_LIB(See [F_H_SUM]).
+ EXPLORER_ORBIT(See [ORBIT_SUM]).
« EXPLORER_POINTING(See[POINT_SUM)])
It is also needed to have properly installed ingyxgtem the following external GPL libary:
e LIBXML2 ( See [GEN_SUM].

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

To use the EXPLORER_VISIBILITY software library énuser application, that application must include
in his source code :

» explorer_visibility.h (for a C application)

To link correctly his application, the user mustlude in his linking command flags like (assuming
cfi_libs dir andcfi_include_dir are the directories where respectively all CFldies and include files
have been installed, see [GEN_SUM] for installapoocedures):

* SOLARIS/LINUX:

-l cfi __include_dir -L cfi _lib_dir -lexplorer_visibility

-lexplorer_pointing -lexplorer_orbit -lexplorer_lib

-lexplorer_data_handling -lexplorer_file_handling

-IxmI2 -lpthread

* Windows users:

/. ' "cfi_include_dir" /libpath: "cfi_lib_dir"
libexplorer_visibility.lib
libexplorer_pointing.lib
libexplorer_orbit.lib
libexplorer_lib.lib
libexplorer_data_handling.lib
libexplorer_file_handling.lib
libxml2.lib pthread.lib

* MacOS:

-l cfi_include_dir -L cfi_lib_dir -lexplorer_visibility

-lexplorer_pointing -lexplorer_orbit -lexplorer_lib

-lexplorer_data_handling -lexplorer_file_handling

-framework libxml -framework libiconv -Ipthread
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All functions described in this document have a eatarting with the prefixv_.

To avoid problems in linking a user applicationtwttieEXPLORER_VISIBIBLITY software library due
to the existence of names multiple defined, the application should avoid naming any global sofeva

item beginning with either the preflV_ or xv__.

This is summarized in table 1.

Table 1: CFl functions included within EXPLORER_VISIBILITY library

Function Name Enumeration value long
Main CFI Functions
XV_zone_vis_time XV_ZONE_VIS_TIME_ID 0
Xv_zone_vis_time_no _file
XVv_station_vis_time XV_STATION_VIS TIME_ID 1
Xv_station_vis_time_no_file
xv_drs_vis_time XV_DRS_VIS_TIME_ID 2
Xv_swath_pos_id XV_SWATH_POS_ID 3
XV_star_vis_time XV_STAR VIS TIME_ID 4
xv_multizones_vis_time XV_MULTIZONES_VIS_TIME_ID 5
Xv_multistations_vis_time XV_MULTISTATIONS VIS TIMBD 6
Xv_time_segments_not XV_TIME_SEGMENTS_NOT_ID 7
Xv_time_segments_or XV_TIME_SEGMENTS_OR_ID 8
Xv_time_segments_and XV_TIME_SEGMENTS_AND _ID 9
Xv_time_segments_sort XV_TIME_SEGMENTS_SORT_ID 10
Xv_time_segments_merge XV_TIME_SEGMENTS_MERGE_ID 11
Xv_time_segments_delta XV_TIME_SEGMENTS_DELTA_ID 12
Xv_time_segments_mapping XV_TIME_SEGMENTS_ MAPPING_ID 13
xv_orbit_extra XV_ORBIT_EXTRA_ID 14
Xv_gen_swath XV_GEN_SWATH_ID 15
xv_gen_swath_no_file
Xv_gen_scf XV_GEN_SCF_ID 16

Error Handling Functions
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Table 1: CFl functions included within EXPLORER_VISIBILITY library

Function Name Enumeration value long

XV_verbose not applicable

xv_silent

Xv_get_code

Xv_get_msg

XV_print_msg

Notes about the table:

» To transform the status vector returned by a @QRtfion to either a list of error codes or listeofor
messages, the enumeration value (or the corresppimdeger value) described in the table must be
used.

* The error handling functions have no enumeratéduaeva

6.1 Usage hints

Every CFI function has a different length of thedéiVector, 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 singléueathat
could be used as Error Vector length for every fimm; a generic value has been defined
(XV_ERR_VECTOR_MAX_LENGTH) as the maximum of alleterror Vector lengths. This value can
therefore be safely used for every call of function this library.

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_VISIBILITY routines, as shown in the table
below. The enumerations presented in [GEN_SUMHEése applicable.

Table 2: Some enumerations within EXPLORER_VISIBILITY library

Description .
Input P Enumeration value Long

Orbit type / Absolute Orbit XV_ORBIT_ABS 0
Order Criteria Relative Orbit XV_ORBIT_REL 1
zone_vis_time cover- [Zone completely covered by XV_COMPLETE 0
age outputs swath

Left extreme transition found

by ZONE_VIS_TIME XV_LEFT !

Right extreme transition found

by ZONE_VIS_TIME XV_RIGHT 2

Both extreme transition found

by ZONE_VIS_TIME XV_BOTH 3
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Table 2: Some enumerations within EXPLORER_VISIBILITY library
Description .

Input P Enumeration value Long
§tat_V|s_t|me mask AOS, LOS and physical XV COMBINE 0
linputs masks -

AOS, LOS masks XV_AOS_LOS 1
Physical mask only XV_PHYSICAL 2
Mask as from Station file XV_FROM_FILE 3
star_vis_time cover-  |Visibility stars/ends at the
lage outputs first/last FOV in star_vis_time XV_STAR_UNDEFINED 0
Visibility stars/ends gt the XV STAR UPPER 1
upper FOV in star_vis_time - -
Visibility sta_rs/ends f';lt the XV STAR LOWER 5
lower FOV in star_vis_time - -
V|S|b|_||ty stars/_ends at the left XV STAR LEET 3
FOV in star_vis_time - -
Visibility stars/ends at the
right FOV in star_vis_time XV_STAR_RIGHT 4
order enumeration ~ |INPut Segments ordered by s\, 1y oRDER 0
start time
Input Segments not ordered XV NO TIME ORDER 1
by start time - = -
Seaments direction Ascending segment XV_ASCENDING 0
g -Descending segment XV_DESCENDING 1
wath fla Swath Template File XV_STF 0
g Swath Defnon Fe XV SOF T

The use of the previous enumeration values coulgsteicted by the particular usage within theatiéht
CFI functions. The actual range to be used is atdit within a dedicated reference narakowed range
When there are not restrictions to be mentionezlattowed range column is populated with the |aoah-
plete.
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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 Xv_zone_vis_time

7.1.1 Overview
Thexv_zone_vis_timeunction computes all the orbital segments for whacgiven instrument swath in-
tercepts a user-defined zone at the surface didnth ellipsoid.

An orbital segment is a time interval along theipiefined by start and stop times expressed e@nsis
(and microseconds) elapsed since the ascendinganosi&ng.

A user-defined zone can be:
« a polygon specified by a set of latitude and |tundg points
» acircle specified by the centre latitude, londéuand the diameter
Note that particular cases of the above can be taséefine the zone as:
* apoint
* aline

Figure 2 Segment Definition xv_zone_vis_time

Orbit _..-Segment exit

Instantaneous
Swath

Satellite

"77-- Segment entry

XV_zone_vis_timerequires access to several data structures asddileroduce its results:

« the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data or files (see [ORBIT_SUM)]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files
- DORIS Navigator files
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the Instrument Swath File, excluding inertial swétes, describing the area seen by the relevant
instrument all along the current orbit. The Swadkadcan be provided by:

- A swath template file produced off-line by the BXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath gestny. In this case thev_zone_vis_timegener-
ates the swath points for a number of orbits givgthe user.

optionally, a Zone Database File, containing theezdescription. The user can either specify a zone
identifier referring to a zone in the file, or prdg the zone parameters directly to
XV_zone_vis_time.

The time intervals used by _zone_vis_timeare expressed in absolute orbit numbers or inivelairbit
and cycle numbers. This is valid for both:

input parameter “Orbit Range”: first and last ooi be considered. In case of using relative srbit
the corresponding cycle number should be usedywibe, this the cycle number will be a dummy
parameter.

output parameter “Zone Visibility Segments”: timegments with time expressed as {absolute orbit
number (or relative orbit number and cycle numbetinber of seconds since ascending node,
number of microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in thet ionbits.
Moreover, the segments will be ordered chronoldlyica

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_ORBIT xo_time_to_orbitandxo_orbit_to_time functions).

NOTE: Since the swath template file is generated froraefarence orbit, it is not recommended to use
Xv_zone_vis_timefor a range of orbits that includes an orbital d®fe.g. change in the repeat cycle or
cycle length). If this would happery_zone_vis_timeautomatically will ignore those orbits that do not
correspond with the template file (i.e. no visilyilsegments will be generated for those orbits).
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7.1.2 Swath Definition

The swath file is generated using the xv_gen_swathtion, within the EXPLORER_VISIBILITY li-
brary. There are 3 different types of swaths:

« earth-observing instruments (‘nadir curve’, ‘nagint’ or “area swaths”)

e limb-sounding instruments (‘limb’, narrow or wide)

* limb-sounding instruments observing inertial olge¢inertial’)

The following sub-sections provide some detailsf@various swath definitions.

7.1.2.1 Earth-observing Instruments Swath Definition

The term swath must be clearly defined to undedstha explanations in this document:
* instantaneous swath: the part of the earth sudhserved by an instrument at a given time

« swath track: represents the track made on thé sarface by the instantaneous swath over a period
of time

For instruments observing the surface of the ednh,instantaneous swath is constituted by thetpoin
curve/area on the ground observed by the instruateagiven time. It is calculated taking the eaitip-
soid as a reference for the earth surface. Therwheefield-of-view of the instrument, the wideetbwath
on the ground.

When the satellite moves over a period of times faint/curve/area defines a band on the eartlaseurf
This constitutes the swath track.

See Figure 3 for an illustration of these defimso

Note that the terms curve or point are an ideahzew of the instrument FOV, which usually havéik-
ness.

Figure 3 Earth-observing instrument: swath definiti on
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7.1.2.2 Limb-sounding Instruments Swath Definition

For limb sounding instruments, the concept candreernlized to define a “thick swath”. This is obhtad
by defining a minimum and a maximum altitude, andsidering the tangent points to these altitudes as
the edges of the swath. Two cases have to be aresdid

» deterministic (narrow) azimuth field of view (eldIPAS sideward-looking): the swath projection
on the earth surface is similar to a regular siddvi@oking swath, with the lower altitude defining
the further swath edge and the higher altitudendiggithe closer swath edge. See Figure 4.

* non-deterministic (potentially wide) azimuth fietd view (e.g. MIPAS rearward-looking): due to
the potentially wide azimuth field of view, eachitalde defines a swath projection on the earth sur-
face. Depending on the altitude, these swathsfaddferent width across-track, and also at differ-
ent distance from the satellite. See Figure 5.

For these, 2 Instrument Swath Files are provided:
* one at the highest altitude
* one at the lowest altitude
The user must handle both swath himself to detegrhig required visibility time segments.

Figure 4 Limb-sounding instrument: swath definition Q)
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Figure 5 Limb-sounding instrument: swath definition (2)

7.1.2.3 Limb-sounding Instruments Inertial Swath Definition

This type corresponds to the observation of inketdiagets (e.g. Gomos occultation mode and Mipa Li
of Sight mode in Envisat). For the CFI function star_vis_timethe FOV direction in inertial coordinates
must be available. Therefore for these instrumesdes the direction in inertial space, for a givemgent
altitude, is given in the swath template file.

7.1.2.4 . Swath Definition for Envisat
table 3 lists all instrument modes and the relegarfche swaths for Envisat-1. It shows also:

» the prefix to be used when generating the swatipkate file name
 the different types of algorithms to be used bygen_swath (this is transparent to the user)
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Table 3: Envisat Swaths

RA RA_2__ POINTING (1 Nadir point Modeled as sub-satellite track
point)
MERIS Averaging / MERIS_ POINTING (3 Nadir line
Direct & Averaging points)
ASAR Image Modes SARXIM ASAR Nadir line
(IS1...1S7) (x=1...7)
Alt. Polarization
(IS1...1S7)
Wide Swath SARWIM
Global Monitoring
Wave (IS1... IS7) SARXWV Modeled as a continuous swath any-
(x=1...7) where within the image swath
GOMOS Occultation GOMOIL INERTIAL Inertial IFOV much smaller than swath.
GOMOIH direction IFQy Very dependent on star avail-
ability.
2 swaths defined:
- 1 for high altitude (GOMOIH)
- 1 for low altitude (GOMOIL)
Occultation GOMO_H LIMB Limb wide Same mode as above, now swath
GOMO L defined as Earth-fixed location.
B IFOV much smaller than swath.
IFOV Very dependent on star avail-
ability.
2 swaths defined:
- 1 for high altitude (GOMO_H)
- 1 for low altitude (GOMO_L)
SCIAMACHY | Nadir/ SCIAN_ POINTING (3 Nadir line Continuous Nadir swath modeled
Nadir of Nadir & points)
Limb
Limb / SCIALH Limb wide 2 swaths defined:
L@mb of Nadir & SCIALL - 1 for high altitude (SCIALH)
Limb - 1 for low altitude (SCIALL)
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Table 3: Envisat Swaths

AATSR ATSR_N POINTING (3 Nadir line 2 swaths defined:
ATSR_F points) - 1 for nadir swath
- 1 for forward swath
MWR MWR___ POINTING (1 Nadir point Modeled as sub-satellite track
points)
MIPAS Nominal MIPN_H LIMB Limb narrow | 2 swaths defined:
MIPN_L - 1 for high altitude (MIPN_H)
- 1 for low altitude (MIPN_L)
Special Event Mode | MIP_X_ LIMB Limb narrow | Modeled as an across track swath,
(across) in the_ r_n_lddle of the MIPAS SEM
acquisition scan.
Special Event Mode | MIP_RH LIMB Limb wide IFOV much smaller than swath.
(rearward) MIP_RL 2 swaths defined:
- 1 for high altitude (MIP_RH)
- 1 for low altitude (MIP_RL)
Rearward MIPIRH INERTIAL Inertial 2 swaths defined for rearward mode:
MIPIRL direction - 1 for high altitude (MIPIRH)
- 1 for low altitude (MIPIRL)
Sideward MIPIXH 3 swaths defined for sideward mode:
MIPIXL - 1 for high altitude (MIPIXH)

- 1 for back mode (MIPIXB)
- 1 for forward mode (MIPIXF)

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual




Code: EE-MA-DMS-GS-0006

deim)s @esa......... = 7

s P AC E,'" Page: 32

7.1.3 Zone Borders and Projection
When defining a polygon zone, the user is assumedsh polygon sides as straight lines. But oneitieh
surface, a straight line is, at best, a confusomgept.

The only way to define unambiguously straight lie® work in a 2-dimensional projection of thetha
surface. There are many possible projections, bagimg advantages and drawbacks.

Xv_zone_vis_timecan handle zone borders in 2 different projections

» rectangular projectignusing longitude and latitude as the X and Y a#iss is appropriate to
express zones where (some of) the edges followtaonktitude lines, and provide a reasonable
approximation for straight lines at low-medium tatgies

» azimuthal gnomonic projectiomvhere great circles are always projected asgsirdines; this is
better for_high latitudesvhere the rectangular projection suffers from naach distortion and the
singularity at the poles.

xv_zone_vis_timeallows the user to specify which projection he t8dn work in, i.e. in which projection
the polygon sides will be representedXw zone_vis_timeas straight lines. The user is assumed to be
aware of how the polygon sides behave on the Eartiace.

7.1.4 Zone Definition

The user-defined zone can be either (see table 4);
* apoint
* alne
e apolygon
* acircle
A zone is defined by the area of the earth suréadosed by the zone borders:
* inthe case of a circular zone, the area insideciitle

* in the case of a polygonal zone, the area whicviays to the right of any polygon side; if the
polygon is defined as a sequence of N points, patjgon side is considered as a line frpont i
to point i+1; this unambiguously defines the rigliesof the polygon sides.

Table 4: Zone definition

Circular Zone 1 [0]: centre point | yes The zone is represented as a circle, around

zone_diam > 0.0 the centre point

Point Zone 1 [0]: Point yes The zone is defined by the point. Resulting
segments will have a zero duration. The

zone_diam = 0.0 A
- zone will always be completely covered by

the swath.

Line Zone 2 [0], [1]: Line no The zone is defined by the line from point
[0] to point [1].

Polygon Zone >2 [i] no The zone is defined by the area right of the

line from point [i] to point [i+1].
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For the gnomonic projection, a side of a zonevimgk smaller than a half great circle, becausepiwiygon
points are considered to be joined by the sholitest

For the rectangular projection, two consecutivenfgoof the zone are also joined by the shortest ko
the difference in longitude must be less than 18frekes.

The polygon zone can be closed (i.e. the firstlastdpoints are the same) or not. If the zone iclosed,
Xv_zone_vis_timecloses it by joining the last point with the figte in its internal computations.

See Figure 6 for examples of zone definitions.

Xv_zone_vis_timewill issue an error on the zone definition if gh@lygon has intersecting sides (“butter-
fly” zone)

Figure 6 Zone examples
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7.1.5 Intersection Definition

Thexv_zone_vis_timentersection times between the instrument swaththe user-defined zone are de-
fined as the first and last occurrence, in chrogicia order with respect to the satellite directiohthe
geometrical super-position of any point belongimghte instrument swath with any single point belogg
to the zone (including the zone border).

The entry and exit times for each intersectiongaven as elapsed seconds (and microseconds) $iace t
ascending node crossing.

Figure 7 shows some typical intersections.

Figure 7 Intersection examples
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7.1.6 Intersection Algorithm
The intersection of a swath and a user-defined motoebe performed on the Earth projected to a phape
in one of the following projections:

* Rectangular projection

« Gnomonic projection

Although the projections are quite different, thieersection rules are identical. The algorithm lvawever
be different, in order to take advantage of a paldir feature of a projection.

The purpose of the CFI function ZONEVISTIME is totain quickly, accurate intersection segments with
a low precision (1 second).

The algorithms assume that the polygon zones asedland expects a wrap around between the fidst an
the last point. Thus ZONEVISTIME must first clo$e tpolygon if necessary.

For ZONEVISTIME the following swath types are dedfth
e point swath: instantaneous swath is a point.
* segment swath: instantaneous swath is a segment.
* multi-segment swath: it can be open or closed.
* inertial swath: not used by ZONEVISTIME

The main concept in the algorithm is the transitabefined as the change in coverage of (part efstiath
and the zone (e.g. edge of the swath crosses dygoncside).

7.1.6.1 Intersection with a point swath.

The vertices of the polygon defining the area armected by straight lines in the chosen projecading
track swath points are also connected by straigbslin the same projection.

Transitions are located by linear intersectiorhef zone sides and the swath along track linesaisttion
is only valid if the intersection occurs inside bdine segments. The polygon side from <i> to §xle-
fined in a clockwise manner inclusive point <i> lextclusive point <j>. The swath line from time <to>
<I> is defined inclusive the template point at 4kt exclusive the template point at <I>.

The fraction of the swath along track line detemsithe precise timing since time <k> of the intetisa.
Also the determination if the transition is a om-off-transition is quite trivial. First a vectos defined,
perpendicular to the along track swath line, sunet the vector points left. Then, the dot produdhe
polygon side and this vector is calculated. If do¢ product is positive, the transition is on, thee swath
enters the zone. If the result is negative, thensthath leaves the zone. If the result equals theno the
transition can be ignored (polygon side and swatrlay, a proper transition will be found with ahet
pair of polygon side - swath line.).

7.1.6.2 Intersection with a segment swath

The left and right side of the swath, are locatsidgithe same algorithm as for the point swath nHe#
and right time segments can be made based onfttateright hand transitions.

The polygon vertices (and not the sides) are iatgesl with the along track moving line swath, idesrto
catch zones smaller than the swath, etc. Swathstenmmediate times between two consecutive times i
Swath Template File are considered straight segmgihing an intermediate point of the Left swihitie
from time <k> to time <I>, with an intermediate pbin Right swath line.
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7.1.6.3 Intersection with a multi-segment swath

The algorithm used for segment swath is repeatedvery segment of the swath, and the visibilitg-se
ments obtained in each case are merged with theafrthe other swath segments.

For a closed swath further calculations are danie:checked if the zone is completely inside thvath
area in the interval between contiguous visibiggments, or between the begining of the firstt ebd
the first visibility segment, or between the lastiblity segment and the end of the last orbit cated. If
it is inside, segments must be merged becausetieevzas visible in the interval.

Figure 8 Swath points

Point 2(i+g)

Point 0(i +1) Poing 2(i)

Point 0(i) Point 2(i-1)

Point 0(i-1)
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7.1.7 Usage Hints

7.1.7.1 Limb-sounding Instruments Intersection

In the case of limb-sounding instrument with a pttly wide azimuth field of view, 2 swaths hawelie
considered (1 for minimum altitude, 1 for maximutitade). Furthermore, these 2 swaths are offset in
time (i.e. their projection on the earth intersgith a given point at different times). To copewhis, the
user must do the following:

» callxv_zone_vis_timewice (once for each extreme altitude swath)
« mergeffilter the 2 sets of time segments, dependimwhat he wants to achieve

7.1.7.2 Zone Coverage

Xv_zone_vis_timecomputes purely geometrical intersections. Theiltieg zone visibility segments
might need some additional filtering by the usarpérticular, instrument constraints (e.g. only kiag
outside of sun eclipse) have to be considered &yder.

Furthermore, to help users to deal with zones wiagn the swath (i.e. requiring several orbitsdeer the
whole zone)xv zone_vis_timeproduces for each zone visibility segment an ation of the coverage
type (see Figure 9);

Figure 9 swath coverage definition

e coverage = C: zone completely covered by the swath

e coverage = R: zone partially covered by the swexttending over the right edge of the swath
e coverage = L: zone partially covered by the swatitending over the left edge of the swath
e coverage = B: zone partially covered by the swaxitending over both edges of the swath

7.1.7.3 Combined use of xv_swath_pos and the coverage flag

The EXPLORER_VISIBILITY function xv_swath_pos cae lbised to refine the work performed with
XV_zone_vis_time
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7.1.8 Calling sequence

For C programs, the call to/_zone_vis_times (inputparameters are underlirjed

#include”explorer_visibility.h”
{
xo_orbit_id orbit_id = {NULL};
long swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
zone_num, projection,
number_segments,
*bgn_orbit, *bgn_second,
*bgn_microsec, *bgn_cycle,
*end_orbit, *end_second,
*end_microsec, *end_cycle,

*coverage, ierf[XV_NUM_ERR_ZONE_VIS_TIME],

status;
double *zone_long, *zone_lat,
zone_diam, min_duration;
char *swath_file;
char zone_id[8], *zone_db file;

status = xv_zone_vis_time(&orbit_id ,

&orbit_type |
&start_orbit , &start_cycle
&stop_orbit , &stop cycle :

&swath _flag , swath_file

zone id , zone db file

&projection , &zone num

zone_long ,zone lat |, &zone diam

&min_duration

&number_segments,

&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,

&end_orbit, &end_second,
&end_microsec, &end_cycle,
&coverage,ierr);
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[* Or, using the run_id */
long run_id;

status = xv_zone_vis_time_run(&run_id :

&orbit_type
&start_orbit , &start_cycle
&stop_orbit , &stop_cycle :

&swath _flag , swath_file

zone id , zone db file ,
&projection , &zone_num ,

zone_long ,zone lat |, &zone diam

&min_duration

&number_segments,

&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,

&end_orbit, &end_second,
&end_microsec, &end_cycle,
&coverage,ierr);
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7.1.9 Input parameters

Thexv_zone_vis_timeCFI function has the following input parameters:

Table 5: Input parameters of xv_zone_vis_time function

C name C type

Array
Element]

Description
(Reference)

Unit
(Format)

Allowed Range

orbit_id X0_orbit

id*

Structure that contains the orbit
data

|orbit_type long* |-

Define the type of orbit
representation, i.e. absolute or
relative orbits in the input/outp
parameters.

Relative orbits only can be use
when the orbit_id was initialize
with orbital changes (with
Xo_orbit_init_def or with
xo_orbit_init_file plus an OSF
file). In other cases, only the
value XV_ORBIT_ABS can be
used.

Complete.

start_orbit long -

First orbit, segment filter.
Segments will be filtered as fro
the beggining of first orbit.
First Orbit for the orbit
initialization will be used when

» Absolute orbit is set to zera.

* Relative orbit and cycle nur
ber set to zero.

absolute or
nelative
orbit
number

m-

0
or:

>start_osf

« relative orbits
< repeat cycle

* absolute orbit$

-4

start_cycle long -

Cycle number corresponding
the start_orbit. Dummy when

tycle

number

using absolute orbits

=0or
> first cycle in os
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Table 5: Input parameters of xv_zone_vis_time function

C name

C type

Array
Element

Description
(Reference)

Unit
(Format)

Allowed Range

stop_orbit

long

Last orbit, segment filter.
For orbit_id initialized with
orbital changes, when:

absolute or
relative
orbit

« stop_orbit = 0 (for orbit_typ@umber

= XV_ORBIT_ABS)
or
* stop_orbit =0 and stop_cyd
= 0 (for orbit_type =
XV_ORBIT_REL)

le

the stop_orbit will be set to the

minimum value between:

* the last orbit within the
orbital change of the
start_orbit.

* start_orbit+cycle_length-1
(i.e. the input orbit range wi
be a complete cycle)

 absolute orbit
> start_osf

* relative orbits
< repeat cycle

-

stop_cycle

long

Cycle number corresponding
the stop_orbit. Dummy when
using absolute orbits

tycle
number

=0or
> first cycle in os

swath_flag

long*

Define the use of the swath file:

* 0 = (XV_STF) if the swath
file is a swath template file.

* > 0 if the swath files is a
swath definition file. In this
case the swath points are g
erated for every “swath_flag
orbits

en-

XV_STF =0
XV_SDF =1
>0

swath_file

char *

File name of the swath-file for
the appropriate instrument mo

e

zone_id[8]

char

Identification of the zone, as
defined in zone_db_file.
This parameter is used ONLY
zone_num=20

F

EXACTLY 8
characters

zone_db_file

char *

File name of the zone-databa
file.
This file is used ONLY IF

Se-

zone_num=20
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Table 5: Input parameters of xv_zone_vis_time function

Array Description Unit
S Cigps Element (Reference) (Format) AllEmEel IREmEE
|projection long projection used to define polygon

sides as straight lines:
= 0 Read projection from Zones
DB

= 1 Azimuthal gnomonic
= 2 Rectangular lat/long

zone_num long Number of vertices of the zone >0
provided in zone_long, zone_lat:
= 0 no vertices provided, use
zone_id / zone_db _file

=1 Point/ Circular zone,

=2 Line zone

> 2 Polygon zone

zone_long doublet all zone_longl[i-1]
Geocentric longitude of
- circle centre, for circ. zone, i £1
- point, for point zone, i =1
- line-end, for line zone, i=1or 2
- vertices, for polygon zone,
i=1...zone_num

zone_lat doublet all zone_lat[i-1]

Geodetic latitude of

- circle centre, for circ. zone, i
- point, for point zone, i =1

- line-end, for line zone, i=1or 2
- vertices, for polygon zone,
i=1...zone_num

zone_diam double Zone diameter for circular zones, =>0.0
dummy for other zones
If diameter equals 0.0 then zone
is Point Zone

Imin_duration double Minimum duration for segmerss. >0
Only segments with a duration
longer than min_duration will be
given on output.

Ll
(RN

It is also possible to use enumeration values rdtfan integer values for some of the input arguseas

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



N\
deimHs @esa

S P A C E

Code: EE-MA-DMS-GS-0006
Date: 07/05/10
EopESEHNNES Issue: 3.7.3
Page: 43

shown in the table below:

projection
(defined in
[DAT_SUM])

Read projection from the zones DB file XD_READ_DB 0
Azimuthal Gnomonic XD_GNOMONIC 1
XD_RECTANGULAR 2

Rectangular long/lat
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7.1.10 Output parameters

The output parameters of tke_zone_vis_timeCFl function are:

Table 6: Output parameters of xv_zone_vis_time function

Array Description Unit
© MEE S Element (Reference) (Format) Aligiiee ReyEe
XV_zone_vis_time long Function status flag,
=0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
[number_segments long Number of visibility segments >0
returned to the user.
|ogn_orbit long* | all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i =1, number_segments
[bgn_second long*| all Seconds since ascending nofe, >0
begin of visibility segment i < orbital period
bgn_second[i-1],
i = 1, number_segments
[bgn_microsec long*| all Micro seconds within second|us >0
begin of visibility segment i <999999
bgn_microsec]i-1],
i =1, number_segments
|ogn_cycle long* | all Cycle number, >0
begin of visibility segment i NULL when using
bgn_orbit[i-1], absolute orbits
i =1, number_segments
lend_orbit long* | all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i = 1, number_segments
lend_second long*| all Seconds since ascending noge, >0
end of visibility segment i < orbital period
end_second[i-1],
i =1, number_segments
lend_microsec long*| all Micro seconds within secondjus >0
end of visibility segment i < 999999
end_microsec[i-1],
i =1, number_segments
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Table 6: Output parameters of xv_zone_vis_time function

Iierr[XV_NUM_ER R Z
ONE_VIS_TIME]

Array Description Unit
© NS CERE Element (Reference) (Format) Al IREmEE

lend_cycle long* | all Cycle number, >0
end of visibility segment i NULL when using
end_orbit[i-1], absolute orbits
i = 1, number_segments

|coverage long* | all Zone coverage flag for segment
= 0 Zone completely covered by
swath
= 1 Zone not completely covered
by swath, extending over the left
edge of the swath.
= 2 Zone not completely covered
by swath, extending over the
right edge of the swath.
= 3 Zone not completely covered
by swath, extending over both
edges of the swath
coverageli], i =0,
(number_segments-1)

long Error status flags

It is also possible to use enumeration values rdttan integer values for some of the output arguse
as shown in the table below:

coverage| Zone completely covered by swath XV_COMPLETE 0
Left extreme transitions found XV_LEFT 1
Right extreme transitions found XV_RIGHT 2
Both extreme transitions found XV_BOTH 3

Memory ManagementNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic ansagfiocated within th&v_zone_vis_timeunction. So
the user will only have to declare those pointersriot to allocate memory for them. However, orfee t
function has returned without error, the user Wile the responsibility of freeing the memory fooge
pointers once they are not used.
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7.1.11 Warnings and errors

Next table lists the possible error messages that can be cehyrtieexv_zone_vis_timeCFI function
after translating the returned status vector into the equivaleot &sror messages by calling the func-
tion of the EXPLORER_VISIBILITY software librargv_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke zone_vis_timeCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code.

Table 7: Error messages and codes for xv_zone_vis_time

ERR Input parameter "NumberComputation not XV_CFI_ZONE_VIS TI| 0
of ZONE points" is performed ME_NEGATIVE_NUM_
wrong. ZONE_ERR

ERR Input parameter "Orbit | Computation not XV_CFI_ZONE_VIS TI| 1
Id” is wrong. performed ME_ORBIT_STATUS_E

RR

ERR Input parameter Computation not XV_CFI_ZONE_VIS_TI | 2
"orbit_type" is out of performed ME_ORBIT_TYPE_ER
range. R

ERR Input parameter Computation not XV_CFI_ZONE_VIS_T1| 3
"Minimum duration” performed ME_NEGATIVE_MIN_
cannot be negative. DURATION_ERR

ERR Input parameter Computation not XV_CFI_ZONE_VIS_TI | 4
"Projection” out of range| performed ME_PROJECTION_OU

T_OF_RANGE_ERR
ERR | Wrong swath_flag value, Computation not XV_CFI_ZONE_VIS_TI | 5
performed ME_SWATH_FLAG_ER
R

ERR Swath file is not Computation not XV_CFI_ZONE_VIS_T1| 6
compatible with the orbit| performed ME_WRONG_SWATH _
file ERR

ERR | Could not generate the | Computation not XV_CFI_ZONE_VIS TI| 7
swath template file performed ME_GENSWATH_ERR

ERR Error generating XV_ZONE_VIS_TIME_ | 8
visibility segments for IN_ORBIT_ERR
orbit “%d”
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Table 7: Error messages and codes for xv_zone_vis_time
ERR Error reading Swath Computation not XV_CFI_ZONE_VIS TI| 9
Template File. performed ME_READ_SWATH_FI
LE_ERR
ERR Swath type not allowed Computation not XV_CFI_ZONE_VIS_TI| 10
performed ME_INCORRECT_SWA
TH_TYPE_ERR
ERR Cannot allocate memory Computation not XV_CFI_ZONE_VIS_TI | 11
for the Swath Template | performed ME_ALLOCATE_SWAT
File H_MEMORY_ERR
ERR Input parameter Computation not XV_CFI_ZONE_VIS_TI | 12
"start_orbit" cannot be | performed ME_NEGATIVE_STAR
negative. T ORBIT_ERR
ERR Error reading OEF/OSF| Computation not XV_CFI_ZONE_VIS_TI| 13
file. performed ME_READ_OSF_ERR
WAR | "start_orbit" is before thg Computation performed.| XV_CFI_ZONE_VIS_TI | 14
N first orbit in Message to inform the | ME_EARLIER_START _
"orbit_event_file". user. ORBIT_WARN
WAR | "stop_orbit" is after the | Computation performed.| XV_CFI_ZONE_VIS TI| 15
N last orbit in Message to inform the | ME_LATER_STOP_OR
"orbit_event_file". user. BIT_WARN
ERR Input parameter Computation not XV_CFI_ZONE_VIS_TI| 16
"start_orbit" cannot be | performed ME_WRONG_ORBIT_
greater than "stop_orbit" RANGE_ERR
ERR Error calling Computation not XV_CFI_ZONE_VIS_TI| 17
"xv_orbitinfo". performed ME_ORBITINFO_CAL
L_ERR
ERR | "cycle_length" read from Computation not XV_CFI_ZONE_VIS_TI | 18
the input "Swath performed ME_INCONSISTENT_S
Template File" is not WATH_ERR
equal to that of any orbits
within the orbit range
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Table 7: Error messages and codes for xv_zone_vis_time

WAR | There is at least one Computation performed.| XV_CFI_ZONE_VIS TI | 19

N orbital change within the] Message to inform the | ME_ORBITAL_CHAN
requested orbit range. | user. GE_WARN

ERR Input parameter Computation not XV_CFI_ZONE_VIS_TI| 20
"zone_id" is an empty | performed ME_ZONE_ID_EMPTY
string. _ERR

ERR Error reading the ZONE| Computation not XV_CFI_ZONE_VIS_TI | 21
Database file. performed ME_READ ZONE_DB

FILE_ERR

WAR | "Projection” parameter | Computation performed.| XV_CFI_ZONE_VIS_TI | 22

N set to default. Message to inform the | ME_DEFAULT _PROJE

user. CTION_WARN

ERR Cannot allocate memory Computation not XV_CFI_ZONE_VIS TI| 23
for the ZONE records." | performed ME_ALLOCATE_ZON

E_MEMORY_ERR

ERR Latitude must be in the | Computation not XV_CFI_ZONE_VIS TI| 24

range [-90.0, 90.0]. performed ME_WRONG_LATITU
DE_RANGE_ERR

WAR | Two consecutive points | Computation performed.| XV_CFI_ZONE_VIS_TI | 25

N are equal, only one is Message to inform the | ME_TWO_EQUAL_POI
used. user. NTS_WARN

ERR Difference in longitude | Computation not XV_CFI_ZONE_VIS_TI| 26
for 2 consecutive ZONE | performed ME_DIFF_LONG_180
points is equal to 180.0 ERR
degrees
(RECTANGULAR
projection). Zone
definition is ambiguous.

ERR Two consecutive ZONE | Computation not XV_CFI_ZONE_VIS_TI| 27
points are antipodal performed ME_ANTIPODAL_POI
(GNOMONIC NTS_ERR
projection). Zone
definition is ambiguous.
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Table 7: Error messages and codes for xv_zone_vis_time

ERR Error precomputing Computation not XV_CFI_ZONE_VIS TI| 28
intersection of two performed ME_SEGMENT_INTER
segments. SECT_PREC_ERR

ERR Error computing Computation not XV_CFI_ZONE_VIS_TI| 29
intersection of two performed ME_SEGMENT_INTER
segments. SECT_COMP_ERR

ERR Error computing Computation not XV_CFI_ZONE_VIS_TI| 30
gnomonic coordinates. | performed ME_GNOMONIC_COO

RD_ERR

ERR Two ZONE segments Computation not XV_CFI_ZONE_VIS T1| 31

intersect. performed ME_TWO_SEGMENTS
_INTERSECT_ERR

ERR Two consecutive ZONE | Computation not XV_CFI_ZONE_VIS_TI| 32
segments are aligned in| performed ME_ALLIGNED_SEG
the same direction. MENTS_ERR

ERR Input parameter "ZONE| Computation not XV_CFI_ZONE_VIS_TI| 33
diameter" cannot be performed ME_ZONE_DIAM_NE
negative (POINT or GATIVE_ERR
CIRCLE zone).

ERR SWATH contains the Computation not XV_CFI_ZONE_VIS TI| 34
POLE performed ME_POLE_IN_SWATH
(RECTANGULAR _ERR
projection).

ERR Not convex SWATH Computation not XV_CFI_ZONE_VIS_TI| 35
quadrilateral for the performed ME_CUADRILATERAL
specified latitude range. _NOT_CONVEX_ERR

ERR Error checking if a point| Computation not XV_CFI_ZONE_VIS_TI| 36
is inside a quadrilateral. | performed ME_POINT_IN_CUAD

RILATERAL_ERR

ERR Error sorting Computation not XV_CFI_ZONE_VIS_TI| 37

intersections. performed ME_SORT_INTERSEC
TIONS_ERR

ERR Cannot (re)allocate Computation not XV_CFI_ZONE_VIS_TI| 38
memory for the performed ME_SEGMENTS_ MEM
segments. ORY_ERR
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Table 7: Error messages and codes for xv_zone_vis_time
ERR Too many time segmentsComputation not XV_CFI_ZONE_VIS TI| 39
(more than performed ME_MAX_ORBITS_ER
MAX_ORBITS). R
ERR Cannot allocate memory Computation not XV_CFI_ZONE_VIS_TI| 40
for the coverage. performed ME_COVERAGE_ME
MORY_ERR
WAR | Warning checking the Computation performed.| XV_CFI_ZONE_VIS_TI | 41
N visibility segments. Message to inform the | ME_CHECK_SEGMEN
user. TS_WARN
ERR Error checking the Computation not XV_CFI_ZONE_VIS_TI| 42
visibility segments. performed ME_CHECK_SEGMEN
TS ERR
ERR Error computing final Computation not XV_CFI_ZONE_VIS TI| 43
segments for the POINT| performed ME_ORBIT_TO_TIME_
swath and POINT zone. CALL_ERR
ERR Wrong input Orbit Id. Computation not XV_CFI_ZONE_VIS TI| 44
Unknown orbit performed ME_ORBIT_MODEL_E
initialization mode RR
WAR | "stop_orbit" is after the | Computation performed.| XV_CFI_ZONE_VIS TI | 45
N last orbit in the orbit file.| Message to inform the | ME_STOP_ORBIT_WA
user. RN
ERR Error computing the Computation not XV_CFI_ZONE_VIS TI| 46
ANX longitude performed ME_COMPUTE_ANX_
ERR
ERR Error calling "orbit info" | Computation not XV_CFI_ZONE_VIS TI| 47
performed ME_ORBIT_INFO_ERR
ERR Error computing Multi- | Computation not XV_CFI_ZONE_VIS_TI | 48
Point swath visibilities performed ME_MULTI_POINT_S
WATH_INTERS_ERR
ERR Error computing Point | Computation not XV_CFI_ZONE_VIS_TI| 49
swath visibilities performed ME_POINT_SWATH_I
NTERS_ERR
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Table 7: Error messages and codes for xv_zone_vis_time

ERR Error checking visibility | Computation not XV_CFI_ZONE_VIS TI | 50
segments performed ME_ON_OFF_CHECKI
NG_ERR
ERR | Error merging visibility | Computation not XV_CFI_ZONE_VIS_TI| 51
segments performed ME_MERGE_SWATH_
SEGMENTS_VISIBILIT
IES_ERR
ERR Error trying to allocate | Computation not XV_CFI_ZONE_VIS_TI | 52
memory performed ME_MEMORY_ALLOC
ATION_ERR
ERR Error calling Computation not XV_CFI_ZONE_VIS_TI | 53
"swath_pos” performed ME_SWATH_POS ERR
ERR Error calling Computation not XV_CFI_ZONE_VIS_TI | 54
"Polygon_inner_point" | performed ME_POLYGON_INNER
_POINT_ERR

Note that error codes and messages have been completely modified since thegelalstado a com-
pletely new implementation of the CFI function.
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7.1.12 Runtime performances
The following runtime performance has been measaved an interval of 50 orbits.

Table 8: Runtime performances of xv_zone_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
581 253 253 39
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7.2 xv_zone_vis_time_no_file

7.2.1 Overview

Thexv_zone_vis_time_no_fildunction computes all the orbital segments for Wwhacgiven instrument
swath intercepts a user-defined zone at the sudbites Earth ellipsoid.

The aim of this function is to provide another iféee for the functiorxv_zone_vis_timein which the
zone and the swath are not provided with filesvisith the data structures (see section 7.2.2).

Information about zones, swaths and intersectigardhms can be found in section 7.1.

7.2.2 Calling sequence

For C programs, the call tv_zone_vis_time_no_filas (inputparameters are underlined
#include”explorer_visibility.h”
{
xo_orbit_id orbit_id = {NULL};
long orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
zone_num, projection,
number_segments,
*bgn_orbit, *bgn_second,
*bgn_microsec, *bgn_cycle,
*end_orbit, *end_second,
*end_microsec, *end_cycle,
*coverage, ierr[XV_NUM_ERR_ZONE_VIS_TIME],
status;
double *zone_long, *zone_lat,
zone_diam, min_duration;
xd_stf file stf_data;
xd_zone_rec zone_data;

status = xv_zone_vis_time_no_file(&orbit_id ,

&orbit_type
&start_orbit , &start_cycle ,
&stop_orbit , &stop_cycle :
&stf_data
&zone_data |,
&projection , &one _num ,
zone_long ,zone lat |, &zone diam

&min_duration
&number_segments,
&bgn_orbit, &bgn_second,
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&bgn_microsec, &bgn_cycle,

&end_orbit, &end_second,
&end_microsec, &end_cycle,
&coverage,ierr);

/* Or, using the run_id */
long run_id,;

status = xv_zone_vis_time_no_file_run(&run_id

&orbit_type |

&start_orbit , &start_cycle
&stop_orbit , &stop cycle :

&stf data ,

&zone_data |,

&projection  , &zone_num

zone_long ,zone lat , &zone diam

&min_duration

&number_segments,

&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,

&end_orbit, &end_second,
&end_microsec, &end_cycle,
&coverage,ierr);
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7.2.3 Input parameters

Thexv_zone_vis_time_no_fil&CFI function has the following input parameters:

Table 9: Input parameters of xv_zone_vis_time_no_file function

C name C type

Array
Element]

Description
(Reference)

Unit
(Format)

Allowed Range

orbit_id X0_orbit

id*

Structure that contains the orbit
data

|orbit_type long* |-

Define the type of orbit
representation, i.e. absolute or

relative orbits in the input/output

parameters.
Relative orbits only can be use
when the orbit_id was initialize
with orbital changes (with
Xo_orbit_init_def or with
xo_orbit_init_file plus an OSF
file). In other cases, only the
value XV_ORBIT_ABS can be
used.

Complete.

start_orbit long -

First orbit, segment filter.
Segments will be filtered as fro
the beggining of first orbit.
First Orbit for the orbit
initialization will be used when

» Absolute orbit is set to zera.

* Relative orbit and cycle nur
ber set to zero.

absolute or
nelative
orbit
number

m-

0

or:

* absolute orbit
>start_osf

« relative orbits
< repeat cycle

-

start_cycle long -

Cycle number corresponding
the start_orbit. Dummy when

tycle
number

using absolute orbits

=0or
> first cycle in os
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Table 9: Input parameters of xv_zone_vis_time_no_file function

C name

C type

Array
Element

Description
(Reference)

Unit
(Format)

Allowed Range

stop_orbit

long

Last orbit, segment filter.
For orbit_id initialized with
orbital changes, when:

absolute or
relative
orbit

« stop_orbit = 0 (for orbit_typ@umber

= XV_ORBIT_ABS)
or

* stop_orbit =0 and stop_cyd
= 0 (for orbit_type =
XV_ORBIT_REL)

the stop_orbit will be set to t

minimum value between:

* the last orbit within the
orbital change of the
start_orbit.

* start_orbit+cycle_length-1
(i.e. the input orbit range wi
be a complete cycle)

le

 absolute orbit
> start_osf

* relative orbits
< repeat cycle

-

stop_cycle

long

Cycle number corresponding
the stop_orbit. Dummy when
using absolute orbits

tycle
number

=0or
> first cycle in os

stf_data

xd_stf |
ile

Swath template data (struct
described in [DAT_SUM]).
The swath structure can be
by:

* Reading a swath template f
with the CFI function
xd_read_stf

» Generating the swath data
with the CFI function
Xxv_gen_swath_no_file

dre

got

e

zone_ data

xd_zorn
_read

e

Zone data (structure described
[DAT_SUM)]) that can be got by
reading a zone from a zone
database file with the CFlI
functionxd_read_zone

n

|projection

long

projection used to define polyg
sides as straight lines:
= 0 Read projection from Zone
DB
= 1 Azimuthal gnomonic

jon

= 2 Rectangular lat/long
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Table 9: Input parameters of xv_zone_vis_time_no_file function

Array Description Unit
© MEmS CERE Element (Reference) (Format) AllEmEel IREmEE
zone_num long Number of vertices of the zone >0

provided in zone_long, zone_lat:
= 0 no vertices provided, use
zone_id / zone_db _file

=1 Point/ Circular zone,

=2 Line zone

> 2 Polygon zone

zone_long doublet all zone_longl[i-1]
Geocentric longitude of
- circle centre, for circ. zone, i £1
- point, for point zone, i =1
- line-end, for line zone, i=1o0r 2
- vertices, for polygon zone,
i=1...zone_num

zone_lat doublet all zone_lat[i-1]

Geodetic latitude of

- circle centre, for circ. zone, i
- point, for point zone, i =1

- line-end, for line zone,i=1o0r2
- vertices, for polygon zone,
i=1...zone_num

zone_diam double Zone diameter for circular zones, =0.0
dummy for other zones
If diameter equals 0.0 then zone
is Point Zone

Imin_duration double Minimum duration for segmerss. >0
Only segments with a duration
longer than min_duration will be
given on output.

Ll
(BN

It is also possible to use enumeration values rdtfam integer values for some of the input argus)eas
shown in the table below:

projection Read projection from the zones DB file XD_READ_DB 0

(defined in : :

[DAT_SUM)) Azimuthal Gnomonic XD_GNOMONIC 1
Rectangular long/lat XD_RECTANGULAR 2
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7.2.4 Output parameters

The output parameters of tke_zone_vis_time_no_fileCFI function are:

Table 10: Output parameters of xv_zone_vis_time_no_file function

Array Description Unit
© MEE S Element (Reference) (Format) Aligiiee ReyEe
Xv_zone_vis_time_no_{fong Function status flag,
lle =0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
[number_segments long Number of visibility segments >0
returned to the user.
|ogn_orbit long* | all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i =1, number_segments
[bgn_second long*| all Seconds since ascending nofe, >0
begin of visibility segment i < orbital period
bgn_second[i-1],
i = 1, number_segments
[bgn_microsec long*| all Micro seconds within second|us >0
begin of visibility segment i <999999
bgn_microsec]i-1],
i =1, number_segments
|ogn_cycle long* | all Cycle number, >0
begin of visibility segment i NULL when using
bgn_orbit[i-1], absolute orbits
i =1, number_segments
lend_orbit long* | all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i = 1, number_segments
lend_second long*| all Seconds since ascending noge, >0
end of visibility segment i < orbital period
end_second[i-1],
i =1, number_segments
lend_microsec long*| all Micro seconds within secondjus >0
end of visibility segment i < 999999
end_microsec[i-1],
i =1, number_segments
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Table 10: Output parameters of xv_zone_vis_time_no_file function

Iierr[XV_NUM_ER R Z
ONE_VIS_TIME]

Array Description Unit
© NS CERE Element (Reference) (Format) Al IREmEE

lend_cycle long* | all Cycle number, >0
end of visibility segment i NULL when using
end_orbit[i-1], absolute orbits
i = 1, number_segments

|coverage long* | all Zone coverage flag for segment
= 0 Zone completely covered by
swath
= 1 Zone not completely covered
by swath, extending over the left
edge of the swath.
= 2 Zone not completely covered
by swath, extending over the
right edge of the swath.
= 3 Zone not completely covered
by swath, extending over both
edges of the swath
coverageli], i =0,
(number_segments-1)

long Error status flags

It is also possible to use enumeration values rdttan integer values for some of the output arguse
as shown in the table below:

coverage| Zone completely covered by swath XV_COMPLETE 0
Left extreme transitions found XV_LEFT 1
Right extreme transitions found XV_RIGHT 2
Both extreme transitions found XV_BOTH 3

Memory ManagementNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic ansagfocated within th&v_zone_vis_time_no_filéunc-
tion. So the user will only have to declare thosaters but not to allocate memory for them. Howeve
once the function has returned without error, ther will have the responsibility of freeing the nagnfor
those pointers once they are not used.
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7.2.5 Warnings and errors

The error and warning messages and codesvorone_vis_time_no_fileare the same than for
XV_zone_vis_time(see table 7) .

The error messages/codes can be returned by the CFI fuxictiget msg/xv_get_codafter trans-
lating the returned status vector into the equivalent list of eressages/codes. The function identifier
to be used in that functions is XV_ZONE_VIS_TIME_ID (from table 1).

7.2.6 Runtime performances

The following runtime performance has been measaved an interval of 50 orbits.

Table 11: Runtime performances of xv_zone_vis_time_no_file function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
79.6 28.6 27.6 5.2
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7.3 xv_station_vis_time

7.3.1 Overview

The xv_station_vis_timefunction computes ground station visibility segnserthe orbital segments for
which the satellite is visible from a ground statlocated at the surface of the Earth.

An orbital segment is a time interval along theipiefined by start and stop times expressed e@nsis
elapsed since the ascending node crossing.

In addition,xv_station_vis_timecalculates for every visibility segment the tinfezero-doppler (i.e. the
time at which the range-rate to the station is xero

XV_station_vis_timerequires access to several data structures asdtdilproduce its results:

« the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data and files (see [ORBIT_SUM]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files

- DORIS Navigator files

« the Instrument Swath File, describing the area $gethe relevant instrument all along the current
orbit. The Swath data can be provided by:

- A swath template file produced off-line by the HBEXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath gesiny. In this case thev_station_vis_timegen-
erates the swath points for a number of orbitsmgiwethe user.

* The Station Database File, describing the locadioehthe physical mask of each ground station, and
the mask parameters for a list of spacecrafts feach station (considered only when mask ‘from
file' option is selected).

The time intervals used by _station_vis_timeare expressed in absolute or relative orbit nusmbEris
is valid for both:

* input parameter “Orbit Range”: first and last oiioi be considered. In case of using relative erbit
the corresponding cycle number should be usedywibe, this the cycle number will be a dummy
parameter.

* output parameter “Station Visibility Segments’'mé& segments with time expressed as {absolute
orbit number (or relative orbit and cycle numbermber of seconds since ANX, number of micro-
seconds}

The orbit representation (absolute or relativeXfieroutput segments will be the same as in thet ioits.
Moreover, the segments will be ordered chronoldlyica

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_ORBIT xo_time_to_orbitandxo_orbit_to_time functions).

NOTE: Since the orbit swath template file is generdteth a reference orbit, it is not recommended to
usexv_station_vis_timefor a range of orbits that includes an orbitalrdd@(e.g. change in the repeat cycle
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or cycle length). If this would happexy_station_vis_timeautomatically will ignore those orbits that do
not correspond with the template file (i.e. no bilsly segments will be generated for those orbits)
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7.3.2 Calling interface
For C programs, the call tos_station_vis_timeis (inputparameters are underlined
#include”explorer_visibility.h”
{
Xxo_orbit_id orbit_id = {NULL};
long swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
mask, number_segments,
*bgn_orbit, *bgn_second,
*bgn_microsec, *bgn_cycle,
*end_orbit, *end_second,
*end_microsec, *end_cycle,
*zdop_orbit, *zdop_second,
*zdop_microsec, *zdop_cycle,
ierrfXV_NUM_ERR_STATION_VIS_TIME],
status;
double aos_elevation, los_elevation, min_duration;
char *swath_file;
char sta_id[8],*sta_db_file;
status = xv_station_vis_time(
&orbit_ id , &orbit_type ,
&start_orbit , &start_cycle ,
&stop_orbit , &stop_cycle :
&swath flag , &swath file ,sta id ,sta db file :
&mask, &aos_elevation , &los_elevation ,

&min_duration
&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
&end_microsec, &end_cycle,
&zdop_orbit, &zdop_second,
&zdop_microsec, &zdop_cycle,
ierr);
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[* Or, using the run_id */
long run_id;
status = xv_station_vis_time_run(
&run_id , &orbit_type :
&start_orbit , &start_cycle
&stop_orbit , &stop_cycle :
&swath_flag , &swath file ,Sta_id , sta_db file ,
&mask, &aos_elevation , &los_elevation

&min_duration
&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
&end_microsec, &end_cycle,
&zdop_orbit, &zdop_second,
&zdop_microsec, &zdop_cycle,
ierr);

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



N\
deimHs @esa

S P A C E

Pa

Code:
Date:
EmoiE=HIIIINNEDEERD |Ssue:

ge:

EE-MA-DMS-GS-0006

07/05/10
3.7.3
65

7.3.3 Input parameters

Table 12: Input parameters of xv_station_vis_time

orbit_id X0_orb Structure that contains the orbit data | - -
it_id*
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter. absolute | =0
Segments will be filtered as from | or or:
the beggining of first orbit (within | relative « absolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat cycle
* Absolute orbit is set to zero.
« Relative orbit and cycle number set to
Zero.
start_cycle long Cycle number corresponding to theycle =0or
start_orbit. Dummy when using | number | >first cycle in
relative orbits osf
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
« stop_orbit = O (for orbit_type = relative « absolute
. ;(t\c/)BOoerlaailtTg Qiﬁé stop_cycle = 0 (fa rOrblt orbits
orbif_type = XV_ORBIT_REL) number | 2start_osf
the stop_orbit will be set to the * relative
minimum value between: orbits<
* the last orbit within the orbital change repeat cycle
of the start_orbit.
* start_orbit+cycle_length-1 (i.e. the
input orbit range will be a complete
cycle)
stop_cycle long Cycle number corresponding to theycle =0or
stop_orbit. Dummy when using | number | >first cycle in
relative orbits osf
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Table 12: Input parameters of xv_station_vis_time

swath_flag

long*

Define the use of the swath file:

* 0 = (XV_STF) if the swath file
is a swath template file.

* > 0 if the swath files is a swatk
definition file. In this case the
swath points are generated fo
every “swath_flag” orbits

—

—

XV_STF=0
XV_SDF =1
>0

swath_file

char *

File name of the swath-file foeth
appropriate instrument mode

sta_id[8]

char

identification name of the station

station_db_file

char *

File name of the station datsb
file
This file is read each time the
function is called

mask

long

mask used to define visibility
= XV_COMBINE combine AOS/
LOS elevations and physical mas
(nominal mode)
= XV_AOS_LOS consider only
AOS/LOS elevations
= XV_PHYSICAL consider only
physical mask
= XV_FROM_FILE consider mask
given in the Station Database File

all

aos_elevation

doubl

11°

Minimum elevation to consider
AOS (i.e. before considering start
of visibility).

Not used if
mask=XV_FROM_FILE

ateg

los_elevation

double

Maximum elevation to consider
LOS (i.e. before considering end ¢
visibility).

Not used if
mask=XV_FROM_FILE

atleg
f

>0.0
< aos_elevatiorn
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Table 12: Input parameters of xv_station_vis_time

min_duration doubl Minimum duration for segments| s >0.0
Only segments with a duration
longer than min_duration will be
given on output.

It is also possible to use enumeration values rdkiaa integer values for some of the input argus)eas
shown in the table below:

mask Combine AOS/LOS and physical mask | XV_COMBINE 0
Use only AOS/LOS XV_AOS _LOS 1
Use only physical mask XV_PHYSICAL 2
Use mask from file XV_FROM_FILE 3
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7.3.4 Output parameters

Table 13: Output parameters of xv_station_vis_time function

Xv_station_vis_time| long Function status flag,
=0 No error
> 0 Warnings, results generated
< 0 Error, no results generated

number_segments long Number of visibility segments >0
returned to the user

bgn_orbit long* all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i = 1, number_segments

bgn_second long* all Seconds since ascending node, | s >0
begin of visibility segment i < orbital
bgn_second[i-1], period
i =1, number_segments

bgn_microsec long* all Micro seconds within second Ms | =20
begin of visibility segment i < 999999
bgn_microsec][i-1],
i =1, number_segments

bgn_cycle long* all Cycle number, >0
begin of visibility segment i NULL
bgn_cycleli-1], when using|
i =1, number_segments absolute

orbits

end_orbit long* all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i =1, number_segments

end_second long* all Seconds since ascending node, | s 20
end of visibility segment i < orbital
end_second[i-1], period
i =1, number_segments

end_microsec long* all Micro seconds within second Ms | 20
end of visibility segment i < 999999
end_microsec][i-1],
i =1, number_segments
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Table 13: Output parameters of xv_station_vis_time function

end_cycle long* all Cycle number, >0
end of visibility segment i NULL
end_cycle[i-1], when using]
i =1, number_segments absolute

orbits

zdop_orbit long* all Orbit number, >0
time of zero doppler (-1 if no zero
doppler within corresponding
visibility segment)
zdop_orbit[i-1],
i =1, number_segments

zdop_second long* all Seconds since ascending node, | s >=0
time of zero doppler (-1 if no zero < orbital
doppler within corresponding period
visibility segment)
zdop_second[i-1],
i =1, number_segments

zdop_microsec long* all Micro seconds within second Ms | 0=<
time of zero doppler (-1 if no zero =< 999999
doppler within corresponding
visibility segment)
zdop_microsec][i-1],
i =1, number_segments

zdop_cycle long* all Cycle number, >0
time of zero doppler (-1 if no zero NULL
doppler within corresponding when using]
visibility segment) absolute
zdop_second[i-1], orbits
i =1, number_segments

ierrfXV_NUM_ER | long Error status flags

R_STATION_VIS_

TIME]

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of

static arrays. The memory for these dynamic anspaocated within thewv_station_vis_timefunction.
So the user will only have to declare those poibait not to allocate memory for them. However,eonc
the function has returned without error, the uséhave the responsibility of freeing the memooy those

pointers once they are not used.
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7.3.5 Warnings and errors

Next table lists the possible error messages that can be cehyrtigexv_station_vis_timeCFI func-
tion after translating the returned status vector into the equiVeseot error messages by calling the
function of the EXPLORER_VISIBILITY software libramyv_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke station_vis_timeCFI function by calling the function of the

EXPLORER_VISIBILITY software librariv_get _code

Table 14: Error messages and codes for xv_station_vis_time

ERR Error in input parameterComputation not XV_CFI_STATION_VIS | 0
Orbit Id. performed _TIME_ORBIT_STATU
S_ERR
ERR Error in input parameter foComputation not XV_CFI_STATION_VIS | 1
stavistime. performed _TIME_INPUTS_CHEC
K_ERR
ERR Input parameter Computation not XV_CFI_STATION_VIS | 2
"orbit_type" is out of range|. performed _TIME_ORBIT_TYPE_
ERR
ERR | Wrong input Orbit Id. Computation not XV_CFI_STATION_VIS | 3
Unknown orbit performed _TIME_ORBIT_MODE
initialization mode L_ERR
ERR Error transforming startComputation not XV_CFI_STATION_VIS | 4
orbit from relative to| performed _TIME_REL_TO_ABS_
absolute orbits. START_ERR
ERR Error transforming stop Computation not XV_CFI_STATION_VIS | 5
orbit from relative to| performed _TIME_REL_TO_ABS
absolute orbits STOP_ERR
ERR Error reading the OrbjtComputation not XV_CFI_STATION_VIS | 6
scenario file. performed _TIME_OSF_READ_ER
R
ERR Input parameter Computation not XV_CFI_STATION_VIS | 7
"swath_flag" is out of performed _TIME_SWATH_FLAG
range. _ERR
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Table 14: Error messages and codes for xv_station_vis_time
ERR Error reading the swathComputation not XV_CFI_STATION_VIS | 8
template file. performed _TIME_SWATH_READ
_ERR
ERR Error wrong swath typeComputation not XV_CFI_STATION_VIS | 9
selected. performed _TIME_SWATH_TYPE_
ERR
ERR Swath file is not Computation not XV_CFI_STATION_VIS | 10
compatible with the orbit | performed _TIME_WRONG_SWA
file TH_ERR
WAR | Warning, start orbit i Computation XV_CFI_STATION_VIS | 11
N outside range of OSF. performed. _TIME_FIRST_ORBIT_
Message to inform the | WARN
user.
WAR | Warning, stop orbit i3 Computation XV_CFI_STATION_VIS | 12
N outside range of OSF. performed. _TIME_LAST_ORBIT_
Message to inform the | WARN
user.
ERR Actual stop orbit is earligr Computation not XV_CFI_STATION_VIS | 13
than actual start orbit. performed _TIME_WRONG_INTE
RVAL_ERR
ERR Error obtaining orbital Computation not XV_CFI_STATION_VIS | 14
information in orbit info. performed _TIME_ORBIT_INFO_
ERR
WAR | Warning, there is an orbital Computation XV_CFI_STATION_VIS | 15
N change within the performed. _TIME_ORBIT_CHAN
requested orbits. Message to inform the | GE_WARN
user.
ERR Error allocating interngl Computation not XV_CFI_STATION_VIS | 16
memory. performed _TIME_INTERNAL_M
EMORY_ERR
ERR | There is a potentialComputation not XV_CFI_STATION_VIS | 17
memory overload, try with performed _TIME_POTENTIAL _
a smaller orbital interval. MEMORY_ERR
ERR Orbital information does Computation not XV_CFI_STATION_VIS | 18
not coincide with referenceperformed _TIME_INCONSISTEN
swath. T _SWATH_ERR
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Table 14: Error messages and codes for xv_station_vis_time
ERR Error read info the groundComputation not XV_CFI_STATION_VIS | 19
station's mask data file. performed _TIME_READ_STA_ER
R
ERR Error transforming the Computation not XV_CFI_STATION_VIS | 20
station's mask into apperformed _TIME_AZEL2LONLA
equivalent zone. T ERR
ERR Error calling| Computation not XV_CFI_STATION_VIS | 21
ZONEVISTIME to | performed _TIME_ZONE_VIS_TI
calculate transitions. ME_CALL_ERR
ERR Error refining intersection Computation not XV_CFI_STATION_VIS | 22
time. performed _TIME_CALL_STAVIS
_ERR
WAR | Accuracy of 0.001 deg in Computation XV_CFI_STATION_VIS | 23
N elevation not reached inperformed. _TIME_CALL_STAVIS
orbit %li. Orbit too close tg Message to inform the | _ WARN
the mask limit. user.
ERR Error allocating memory Computation not XV_CFI_STATION_VIS | 24
for the time segments. performed. _TIME_SEGMENTS_M
EMORY_ERR
ERR Error  calculating zerp Computation not XV_CFI_STATION_VIS | 25
doppler interval. performed _TIME_ZERO_DOPPL
ER_ERR
WAR | Segment longer than halfComputation XV_CFI_STATION_VIS | 26
N nodal period deleted. performed. _TIME_LONG_SEGM_
Message to inform the | SKIPPED_WARN
user.
ERR Error transforming from Computation not XV_CFI_STATION_VIS | 27
absolute to relative. performed _TIME_ABS _TO_REL
ERR
ERR Error finding the spacecraftComputation not XV_CFI_STATION_VIS | 28
for the station when maskperformed _TIME_MASK_FROM _
data given from file FILE_NO_SC_ERR
ERR Error in the mask type readComputation not XV_CFI_STATION_VIS | 29
from the mask data given inperformed _TIME_MASK_FROM _
the file FILE_MASK_TYPE_ER
R
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7.3.6 Runtime performances
The following runtime performance has been measaved an interval of 10 orbits.

Table 15: Runtime performances of xv_station_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
830 352 358 58
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7.4 xv_station_vis_time_no_file

7.4.1 Overview

The xv_station_vis_time_no_filefunction computes ground station visibility segnsernthe orbital seg-
ments for which the satellite is visible from a gnd station located at the surface of the Earth.

The aim of this function is to provide another nfaiee for the functioxv_station_vis_timein which the
station and the swath are not provided with filaswith data structures (see section 7.2.2).

7.4.2 Calling interface

For C programs, the call «v_station_vis_time_no_fileis (inputparameters are underlined

#include”explorer_visibility.h”
{
xo_orbit_id orbit_id = {NULL};
long swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
mask, number_segments,
*bgn_orbit, *bgn_second,
*bgn_microsec, *bgn_cycle,
*end_orbit, *end_second,
*end_microsec, *end_cycle,
*zdop_orbit, *zdop_second,
*zdop_microsec, *zdop_cycle,
ierrXV_NUM_ERR_STATION_VIS_TIME],
status;
double aos_elevation, los_elevation, min_duration;
xd_stf file stf_data;
xd_station_rec station_data;

status = xv_station_vis_time_no_file(
&orbit_id , &orbit_type ,
&start_orbit , &start_cycle ,
&stop_orbit , &stop_cycle :
&stf _data , &station_data :
&mask, &aos_elevation , &los_elevation ,
&min_duration
&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
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&end_microsec, &end_cycle,
&zdop_orbit, &zdop_second,
&zdop_microsec, &zdop_cycle,
ierr);
/* Or, using the run_id */
long run_id,;
status = xv_station_vis_time_no_file_run(
&run_id , &orbit type :
&start_orbit , &start_cycle
&stop orbit , &stop cycle :
&stf data , &station_data :
&mask, &aos_elevation , &los_elevation

&min_duration
&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
&end_microsec, &end_cycle,
&zdop_orbit, &zdop_second,
&zdop_microsec, &zdop_cycle,
ierr);
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7.4.3 Input parameters

Table 16: Input parameters of xv_station_vis_time_no_file

orbit_id X0_orb Structure that contains the orbit data | - -
it_id*
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter. absolute | =0
Segments will be filtered as from | or or:
the beggining of first orbit (within | relative « absolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat cycle
» Absolute orbit is set to zero.
 Relative orbit and cycle number set to
Zero.
start_cycle long Cycle number corresponding to theycle =0or
start_orbit. Dummy when using | number | >first cycle in
relative orbits osf
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
. ;t\(;paothéiltT: 2 Igé))r orbit_type = relative « absolute
_ORBIT_. orbit orbits
S O S SR eyle =0 (umper | >start_osf
the stop_orbit will be set to the * relative
minimum value between: orbits<
* the last orbit within the orbital change repeat cycle
of the start_orbit.
* start_orbit+cycle_length-1 (i.e. the
input orbit range will be a complete
cycle)
stop_cycle long Cycle number corresponding to theycle =0or
stop_orbit. Dummy when using | number | =first cycle in
relative orbits osf

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



S (esa

Code:

Date:
EmoiE=HIIIINNEDEERD |SSlJe:

Page:

EE-MA-DMS-GS-0006
07/05/10

3.7.3

78

Table 16: Input parameters of xv_station_vis_time_no_file

stf_data

xd_stf]| -
_file

Swath template data (structu
described in [DAT_SUM]).

The swath structure can be got by:

» Reading a swath template file
with the CFI function
xd_read_stf

» Generating the swath data with

the CFI function
Xv_gen_swath_no_file

re

station_data

xd_sta -
tion_r
ec

Station data (structure described
[DAT_SUM]) that can be got by
reading a station from a station

database file with the CFI function

xd_read_station

n

mask

long

mask used to define visibility
= XV_COMBINE combine AOS/
LOS elevations and physical mas
(nominal mode)
= XV_AOS_LOS consider only
AOS/LOS elevations
= XV_PHYSICAL consider only
physical mask
= XV_FROM_FILE consider mask
given in the Station Database Filg

all

aos_elevation

doubl

11

Minimum elevation to consider
AOS (i.e. before considering start
of visibility).

Not used if
mask=XV_FROM_FILE

atdeg

los_elevation

double

Maximum elevation to consider
LOS (i.e. before considering end ¢
visibility).

Not used if
mask=XV_FROM_FILE

atleg
Df

>0.0
< aos_elevatiorn

min_duration

double

Minimum duration for segments
Only segments with a duration
longer than min_duration will be
given on output.
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It is also possible to use enumeration values rdkiaa integer values for some of the input argus)eas
shown in the table below:

mask Combine AOS/LOS and physigakKV_COMBINE 0
mask
Use only AOS/LOS XV_AOS LOS 1
| Use only physical mask XV_PHYSICAL 2
| Use mask from file XV_FROM_FILE 3
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7.4.4 Output parameters

Table 17: Output parameters of xv_station_vis_time_no_file function

Xv_station_vis_time| long Function status flag,

_nho_file =0 No error
> 0 Warnings, results generated
< 0 Error, no results generated

number_segments long Number of visibility segments >0
returned to the user

bgn_orbit long* all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i = 1, number_segments

bgn_second long* all Seconds since ascending node, | s >0
begin of visibility segment i < orbital
bgn_second[i-1], period
i =1, number_segments

bgn_microsec long* all Micro seconds within second Ms | =20
begin of visibility segment i < 999999
bgn_microsec][i-1],
i =1, number_segments

bgn_cycle long* all Cycle number, >0
begin of visibility segment i NULL
bgn_cycleli-1], when using|
i =1, number_segments absolute

orbits

end_orbit long* all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i =1, number_segments

end_second long* all Seconds since ascending node, | s 20
end of visibility segment i < orbital
end_second[i-1], period
i =1, number_segments

end_microsec long* all Micro seconds within second Ms | 20
end of visibility segment i < 999999
end_microsec][i-1],
i =1, number_segments
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Table 17: Output parameters of xv_station_vis_time_no_file function

end_cycle long* all Cycle number, >0
end of visibility segment i NULL
end_cycle[i-1], when using]
i =1, number_segments absolute

orbits

zdop_orbit long* all Orbit number, >0
time of zero doppler (-1 if no zero
doppler within corresponding
visibility segment)
zdop_orbit[i-1],
i =1, number_segments

zdop_second long* all Seconds since ascending node, | s >=0
time of zero doppler (-1 if no zero < orbital
doppler within corresponding period
visibility segment)
zdop_second[i-1],
i =1, number_segments

zdop_microsec long* all Micro seconds within second Ms | 0=<
time of zero doppler (-1 if no zero =< 999999
doppler within corresponding
visibility segment)
zdop_microsec][i-1],
i =1, number_segments

zdop_cycle long* all Cycle number, >0
time of zero doppler (-1 if no zero NULL
doppler within corresponding when using]
visibility segment) absolute
zdop_second[i-1], orbits
i =1, number_segments

ierrfXV_NUM_ER | long Error status flags

R_STATION_VIS_

TIME]

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of

static arrays. The memory for these dynamic arimydlocated within thewv_station_vis_time_no_file
function. So the user will only have to declarestapointers but not to allocate memory for themwvebeer,
once the function has returned without error, ther will have the responsibility of freeing the nmagnfor

those pointers once they are not used.
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7.4.5 Warnings and errors

The error and warning messages and codesviostation_vis_time_no_fileare the same than for
Xv_station_vis_time(see table 14) .

The error messages/codes can be returned by the CFI fuxetigat_msg/xv_get_codafter trans-
lating the returned status vector into the equivalent list of eresssages/codes. The function identifier
to be used in that functions is XV_STATION_VIS_TIME_ID (from table 1).

7.4.6 Runtime performances

The following runtime performance has been measaved an interval of 10 orbits.

Table 18: Runtime performances of xv_station_vis_time_no_file function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
158.2 52.6 54.6 12.4
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7.5 xv_drs_vis_time

7.5.1 Overview

Thexv_drs_vis_timefunction computes all the orbital segments forchihthe satellite is visible from a
data relay satellite located in a geostationaryt.orb

An orbital segment is a time interval along theipiefined by start and stop times expressed e@nsis
elapsed since the ascending node crossing.

Xv_drs_vis_timerequires access to requires access to the orlfikoidrbit_id) data structure. This struc-
ture can be initialized using one of the followsef of data or files (see [ORBIT_SUM]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files
- DORIS Navigator files

The time intervals used byv_drs_vis_timeare expressed in absolute or relative orbit nusbEnis is
valid for both:

« input parameter “Orbit Range”: first and last otoi be considered. In case of using relative srbit
the corresponding cycle number should be usedrwibe, this the cycle number will be a dummy
parameter.

» output parameter “Data Relay Satellite VisibilBggments”: time segments with time expressed as
{absolute orbit number (or relative orbit and cyolember), number of seconds since ANX, number
of microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in thet ionbits.
Moreover, the segments will be ordered chronoldlyica

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_VISIBILITY (xo_time_to_orbit andxv_orbit_to_time functions).

It is assumed that the DRS orbit has zero inclomati
Thexv_drs_vis_timefunction considers the following sources of ocatidin:
e Earth plus 20 km of atmosphere
» Satellite dependant sources (Currently, only Eatvisodel is implemented):
- Fixed appendages: 1 deg half cone around:
- Service Module
- Payload Module
- Module Interface
- ASAR antenna
- AATSR Payload
- ATSR Radiator
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- Mipas Payload

- Mipas Electronics

- Sciamachy Radiators A, B and C

- UMI

- Star Trackers, enlarged to have a 16 deg halftmpeotect against radiation.
- S Band Antennas

- Rotating appendices (solar array and its strutdreleg half cone around solar array and sup-
porting structure

- Azimuth Blockage (165 deg to 195 deg, MCD conviemctor the azimuth and elevation angles)
- Elevation Blockage (-86 deg to -90 deg, MCD corotiem for the azimuth and elevation angles)
Operations of the antenna are also limited to #lees (APM definition):
» Elevation from -30.0 deg to +90.0 deg
e Azimuth from -165.0 deg to +165.0 deg
These operations limitations are imposed considanargins of 1.0 deg.

In addition to these occultation sources, the fionctv_drs_vis_timechecks that the initial movement of
the antenna (start-up trajectory) does not viodatg mechanical constraints in order to reach thieeeo
sponding pointing to the DRS at the beginning tofhthe visibility segment. Similar computations peg-
formed to be able to stop the antenna at the eimd pbthe visibility segment.

In case the mechanical constraints are violatea fasibility segment, it is reduced by 1 second #re
condition is checked again. The process is repaatgdboth trajectories are within the limits. Aawing
message is raised if the visibility segment duratiomes to be smaller than the minimum duratiomddf
by the userrtin_duration).

The considerations assumed in the implementatidheo$tart-up and stop trajectories are the folhaowi

Angular movements Common time for No common time for azimuth
azimuth and elevation | and elevation movement
movement

Azimuth acceleration AZ..= 0.015 deg/séc | Low Velocity: AZ,..= 0.023

deg/set
High Velocity: AZ,..= 0.043
deg/set

Elevation acceleration Ek.= 0.004 deg/séc | Low Velocity: EL,..= 0.02

deg/se%

High Velocity: ElLy..= 0.02
deg/seé

Table 19: Assumptions for the start-up and stop trajectory computations
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Velocity limit N/A veljimit = 0.11459 deg/sec

Table 19: Assumptions for the start-up and stop trajectory computations
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7.5.2 Calling interface

For C programs, the call tov_drs_vis_timeis (inputparameters are underlirjed

#include”explorer_visibility.h”
{
Xo_orbit_id orbit_id = {NULL};
Xp_sat_nom_trans_id sat_nom_trans_id = {NULL};
Xp_sat_trans_id sat_trans_id = {NULL};
Xp_instr_trans_id instr_trans_id = {NULL};
long orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
number_segments,
*bgn_orbit, *bgn_second,
*bgn_microsec, *bgn_cycle,
*end_orbit, *end_second,
*end_microsec, *end_cycle,
ierr[XV_NUM_ERR_DRS_VIS_TIME],
status;
double min_duration, longitude;

status = xv_drs_vis_time(
&orbit id , &sat nom trans id

&sat trans id , &instr_trans_id , &orbit_type
&start_orbit , &start_cycle ,
&stop orbit , &stop cycle :

&longitude , &min_duration ,

&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
&end_microsec, &end_cycle,
ierr);

[* Or, using the run_id */
long run_id;

status = xv_drs_vis_time_run(
&run_id , &orbit type :
&start_orbit , &start_cycle

&stop_orbit , &stop_cycle :
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&longitude , &min_duration

&number_segments,
&bgn_orbit, &bgn_second,
&bgn_microsec, &bgn_cycle,
&end_orbit, &end_second,
&end_microsec, &end_cycle,
ierr);
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7.5.3 Input parameters

Table 20: Input parameters of xv_drs_vis_time

orbit_id Xo_orbit_id* Structure that contains the orbit - -
data
sat_nom_trans | xp_sat_nom_ Structure that contains the Instr. - -
_id trans_id* Trans.
sat_trans_id Xp_sat_trans Structure that contains the Instr. - -
_id* Trans.
instr_trans_id Xp_instr_tran Structure that contains the Instr. - -
s_id* Trans.
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter. absolute | =0
Segments will be filtered as from or or:
the beggining of first orbit (within| relative | « gbsolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat
» Absolute orbit is set to zero. cycle
 Relative orbit and cycle number s¢
to zero.
start_cycle long Cycle number corresponding ta cycle =0or
the start_orbit. Dummy when number | <first cycle
using relative orbits in osf
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
« stop_orbit = 0 (for orbit_type = relative | « gbsolute
. ;(t\éBOoFiEIth‘ éiﬁé stop_cycle =0 orbit orbits
(for orbit_type = XV_ORBIT_REL)| Number | 2start_osf
the stop_orbit will be set to the * relative
minimum value between: orbits<
* the last orbit within the orbital repeat
change of the start_orbit. cycle
* start_orbit+cycle_length-1 (i.e. the
input orbit range will be a complete
cycle)

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



deim s

P A C

=/

Code:

EoEE=EHNIINIEDEED |SSU€.
Page:

Eesa

EE-MA-DMS-GS-0006

07/05/10
3.7.3
89

Table 20: Input parameters of xv_drs_vis_time

Only segments with a duration
longer than min_duration will be

stop_cycle long Cycle number corresponding ta cycle =0or
the stop_orbit. Dummy when number | <first cycle
using relative orbits in osf
longitude double longitude of data relay satellite 360]
min_duration | double Minimum duration for segmentss >0.0

given on output.
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7.5.4 Output parameters

Table 21: Output parameters of xv_drs_vis_time function

xv_drs_vis_time long Function status flag,
= 0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
number_segments long Number of visibility segments =0
returned to the user
bgn_orbit long* all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i =1, number_segments
bgn_second long* all Seconds since ascending node,| s >0
begin of visibility segment i < orbital
bgn_second[i-1], period
i =1, number_segments
bgn_microsec long* all Micro seconds within second ms >0
begin of visibility segment i < 999999
bgn_microsecli-1],
i =1, number_segments
bgn_cycle long* all Cycle number, >0
begin of visibility segment i NULL when
bgn_cycle[i-1], using
i =1, number_segments absolute
orbits
end_orbit long* all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i =1, number_segments
end_second long* all Seconds since ascending node| s 20
end of visibility segment i <orbital
end_second[i-1], period
i =1, number_segments
end_microsec long* all Micro seconds within second ms >0
end of visibility segment i <999999
end_microsec][i-1],
i =1, number_segments
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Table 21: Output parameters of xv_drs_vis_time function

end_cycle long* all Cycle number, >0
begin of visibility segment i NULL when
bgn_cycle[i-1], using
i =1, number_segments absolute
orbits
ierr[XV_NUM_E | long Error status flags
RR_DRS_VIS TI
ME]

Memory ManagementNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic arimpdlocated within thev_drs_vis_timefunction. So
the user will only have to declare those pointersriwot to allocate memory for them. However, oree t
function has returned without error, the user Wéle the responsibility of freeing the memory furge
pointers once they are not used.
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7.5.5 Warnings and errors

Next table lists the possible error messages that can beatoyrthexv_drs_vis_timeCFI function
after translating the returned status vector into the equivaleot &sror messages by calling the func-
tion of the EXPLORER_VISIBILITY software librargv_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke _drs_vis_timeCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR Wrong input orbit Id. Computation not XV_CFI_DRS VIS TI 0
performed ME_ORBIT_STATUS_E
RR
ERR Error in state vector Computation not XV_CFI_DRS_VIS_TI 1
computation. Orbit no: | performed ME_XO_EXPLORER_P
(%ld). REDICT_ERR
ERR Error in absolute start | Computation not XV_CFI_DRS_VIS_TI 2
orbit computation. performed ME_REL_TO_ABS_ST
ART_ERR
ERR Error in absolute stop | Computation not XV_CFI_DRS_VIS_TI 3
orbit computation. performed ME_REL_TO _ABS ST
OP_ERR
WARN | Input "start_orbit" below| Computation performed | XV_CFI_DRS_VIS_TI 4
first OSF orbit: take first | Message to inform the | ME_START_ORBIT W
OSF orbit for user ARN
computations.
ERR Input "start_orbit" after | Computation not XV_CFI_DRS VIS TI 5
last OSF orbit. performed ME_START_ORBIT_O
UT_OSF_ERR
WARN | Input "stop_orbit" after | Computation performed | XV_CFI_DRS_VIS_TI 6
last OSF orbit: take last | Message to inform the | ME_STOP_ORBIT_WA
OSF orbit for user RN
computations.
ERR Input "stop_orbit" below| Computation not XV_CFI_DRS_VIS_TI 7
first OSF orbit. performed ME_STOP_ORBIT_OU
T_OSF_ERR
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ERR Error performing a time | Computation not XV_CFI_DRS_VIS_TI 8
transformation. performed ME_TIME_CHANGE_E
RR
ERR Error transforming from | Computation not XV_CFI_DRS_VIS_TI 9
TAIl to TDB time. performed ME_TAI_TO_TDB_ER
R
ERR Error in XL_Sun Computation not XV_CFI_DRS_VIS_TI 10
computation. performed ME_XL_SUN_ERR
ERR Error in Sun direction Computation not XV_CFI_DRS_VIS_TI 11
computation. Orbit no: | performed ME_DIR_SUN_ERR
(%ld). [PL]
WARN | Error allocating internal | Computation performed | XV_CFI_DRS_VIS_TI 12
memory. Message to inform the | ME_INTERNAL_MEM
user ORY_ERR
ERR Error allocating memory| Computation not XV_CFI_DRS VIS TI 13
for the time segments. | performed ME_SEGMENTS_MEM
ORY_ERR
ERR Input parameter Computation not XV_CFI_DRS_VIS TI 14
"orbit_type" is out of performed ME_ORBIT_TYPE_ER
range. R
ERR Error transforming Computation not XV_CFI_DRS VIS TI 15
absolute to relative begin performed ME_ABS_TO_REL_BG
segments. N_ERR
ERR Error transforming Computation not XV_CFI_DRS VIS TI 16
absolute to relative end | performed ME_ABS_TO_REL_EN
segments. D_ERR
ERR Error in rectifying Earth | Computation not XV_CFI_DRS_VIS_TI 17
rotation. Orbit no: (%Id).| performed ME_XL_EF_TO_QEF_
[PG] ERR
ERR Error in coordinates Computation not XV_CFI_DRS_VIS_TI 18
transformation. Orbit no:| performed ME_XL_CHANGE_CS _
(%ld). [PL] ERR
ERR Error in azimuth- Computation not XV_CFI_DRS_VIS_TI 19
elevation computation. | performed ME_XV_CFI_AZIM_EL
Orbit no: (%ld). EV_ERR
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ERR Errorin Computation not XV_CFI_DRS_VIS_TI 20
XL_Pt_Dir_Range performed ME_XL_PT_DIR_RAN
computation. Orbit no: GE_ERR
(%ld). [XL]

ERR Error in physical mask | Computation performed | XV_CFI_DRS_VIS_TI 21
checking. Orbit no: Message to inform the | ME_XV_CFI_FIXED_C
(%ld). user HECK_ERR

ERR Error in Earth occultation Computation not XV_CFI_DRS VIS TI 22
checking. Orbit no: performed ME_XV_CFl_EARTH_

(%ld). CHECK_ERR

ERR Error in solar panel Computation not XV_CFI_DRS VIS TI 23
position computation. performed ME_XV_CFI_ROTATIN
Orbit no: (%ld). G_POS_ERR

ERR Error in solar panel Computation not XV_CFI_DRS VIS TI 24
occultation checking. performed ME_XV_CFI_ROTATIN
Orbit no: (%ld). G_SOLAR_PANEL_CH

ECK_ERR

ERR Error in solar panel Computation not XV_CFI_DRS_VIS_TI 25
structure occultation performed ME_XV_CFI_ROTATIN
checking. Orbit no: G_SOLAR_PANEL_ST
(%ld). R_CHECK_ERR

ERR Error in OSF reading. Computation not XV_CFI_DRS_VIS_TI 26

performed ME_XO LOAD_GLOB
AL_OSF_ERR
ERR Error in input parameters. Computation not XV_CFI_DRS VIS TI 27
performed ME_XV_CFI_DRSINPU
TS _CHECK_ERR

ERR Error in canonical Computation not XV_CFI_DRS VIS TI 28
position computation. performed ME_XV_CFI_CANON _
Orbit no: (%ld). POS_ERR

ERR Error in orbit parameters Computation not XV_CFI_DRS VIS TI 29
computation. Orbit no: | performed ME_XV_CFI_ORBIT_I
(%ld). NFO_ERR

ERR Error in ascending node| Computation not XV_CFI_DRS VIS TI 30
parameters computation, performed ME_XO_GENSTATE_E
Orbit no: (%ld). [PG] RR
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ERR Maximum number of Computation performed | XV_CFI_DRS_VIS _TI 31
iterations. Orbit no: Message to inform the | ME_MAX_NUMBER_|
(%ld). user TER_ERR
ERR Error in time Computation not XV_DRS_VIS_TIME_X 32
computations. Orbit no: | performed V_TIME_SEC_ERR
(%ld).
WARN | First orbit starts with Computation performed | XV_DRS_VIS _TIME_F 33
visibility. Message to inform the | IRST_ORBIT_VIS_ WA
user RN
ERR Last orbit ends with Computation not XV_DRS_VIS_TIME_L 34
visibility. performed AST_ORBIT_VIS_WAR
N
ERR Error in antenna stop Computation not XV_DRS_VIS_TIME_X 35
trajectory computations. | performed V_CHECK_STOP_TRA
Orbit no: %ld. JECTORY_ERR
WARN | No possible stop Computation performed | XV_DRS VIS TIME_X 36
trajectory. Orbit no: %ld.| Message to informthe | V_.CHECK STOP_TRA
user JECTORY_WARN
ERR Error in antenna start-up Computation not XV_DRS VIS TIME_X 37
trajectory computations.| performed V_CHECK_STARTUP_
Orbit no: %ld. TRAJECTORY_ERR
WARN | No possible start-up Computation performed | XV_DRS VIS TIME_X 38
trajectory. Orbit no: %ld.| Message to inform the | V_CHECK_STARTUP_
user TRAJECTORY_WARN
ERR Error while computing | Computation not XV_CFI_DRS VIS TI 39
OSV (propagation/ performed ME_OSV_COMP_ERR
interpolation error)
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7.5.6 Runtime performances
The following runtime performance has been measaved an interval of 10 orbits.

Table 22: Runtime performances of xv_drs_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
1469 448 578 127
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7.6 xv_swath_pos

7.6.1 Overview

Thexv_swath_posfunction computes the location of a swath at @gittme.
Swath location is expressed-as

* longitude
« |atitude
« altitude

for n points (with n >=1). In Figure 2 we can seseaample.
Xv_swath_posrequires access to several data structures asdtdilproduce its results:

» the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data and files (see [ORBIT_SUM]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files
- DORIS Navigator files

» the Instrument Swath data, describing the area sge¢he relevant instrument all along the current
orbit. The swath file is produced off-line by th&XIL.ORER_VISIBILITY library (xv_gen_swath
function) and the data structure can be got byinggtthe file withxd_read_stt

The input time used byv_swath_posis expressed in orbit-relative time.

Users who need to use processing time must makefuke conversion routine provided in EXPLOR-
ER_VISIBILITY (xv_time_to_orbit andxv_orbit_to_time functions).

NOTE: Since the swath template file is generated fromefaerence orbit, it is not allowed to use
Xv_swath_podor an orbit in the orbit scenario file with difant repeat cycle or cycle length. If this would
happenxv_swath_poswill return an error an no computation will be foemed.

1. For inertial swaths, right ascension and detibnaare used instead of longitude and latitude

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



Code: EE-MA-DMS-GS-0006

deim s Eesa .- g

=TNECSEHINNEDEIED
s P ACE Page: 98

7.6.2 Calling sequence xv_swath_pos

For C programs, the call tov_swath_posis (inputparameters are underlined

#include”explorer_visibility.h”

{
xo_orbit_id orbit_id ={NULL} ;
long orbit_type,
orbit, second, microsec, cycle,
ierrfXV_NUM_ERR_SWATH_POQOS], status;
double *longitude, *latitude, *altitude;
xd_stf file stf data;
status = xv_swath_pos(&o rbit id
&s tf data ,
&orbit_type :
&orbit , &second , &microsec  , &cycle
longitude, latitude, altitude,
ierr);
* Or, using the run_id */
long run_id;
status = xv_swath_pos_run(&run_id ,
&stf _data ,
&orbit_type ,
&orbit , &second , &microsec , &cycle
longitude, latitude, altitude,
ierr);
}
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7.6.3 Input parameters xv_swath_pos

Table 23: Input parameters of xv_swath_pos

orbit_id xo_orbit_id* - Structure that contains the orbit - -

data
stf_data xd_stf file Swath Template data structure - -
orbit_type long - Define the type of orbit - Complete

representation, i.e. absolute or
relative orbits in the input/outpuf

parameters

orbit long Orbit number >0

second long Seconds since ascending node S >=0
< orbital
period

microsec long Micro seconds within second ms 0=<
=< 999999

cycle long Cycle number. >0

7.6.4 Output parameters xv_swath_pos

Table 24: Output parameters of xv_swath_pos

Xv_swath_pos long Function status flag,
=0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
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Table 24: Output parameters of xv_swath_pos

longitude

double*

all

longitude (right ascension fodeg

inertial swaths) of points of th
swath.

The user must reserve as many array

positions as the number of points |of

the instantaneous swath.

[-180, 180]

latitude

double*

all

latitude (declination for ineftiadeg

swaths) of points of the swath.

The user must reserve as many array

positions as the number of points
the instantaneous swath.

of

[-90, 90]

altitude

double*

all

altitude of point is of the swath

The user must reserve as many array

positions as the number of points
the instantaneous swath.

of

ierr[XV_NUM_ERR
_SWATH_POS]

long

Error status flags
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7.6.5 Warnings and errors

Next table lists the possible error messages #mabe returned by thes_swath_posCFI function after
translating the returned status vector into thevadent list of error messages by calling the fimrtbf the
EXPLORER_VISIBILITY software librarykv_get_msg

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 vdlhese error codes can be obtained translatingtétes

vector

returned by

the xv_swath_pos CFl

EXPLORER_VISIBILITY software libraryv_get code

function by calling the

function

of the

ERR Wrong orbit 1d. Computation not XV_CFI_SWATH_POS_| 0
performed ORBIT_STATUS ERR

ERR Wrong input Orbit Id. Computation not XV_CFI_SWATH_POS_| 1
Unknown orbit performed ORBIT_MODEL_ERR
initialization mode

ERR Orbital information does | Computation not XV_CFI_SWATH_POS_| 2
not coincide with performed INCONSISTENT_SWAT
reference swath. H_ERR

ERR Orbit number must be Computation not XV_CFI_SWATH_POS_| 3
positive. performed ORB_NUM_LIM_ERR

ERR Seconds since ascending Computation not XV_CFI_SWATH_POS_| 4
node must be zero or performed SEC_LIM_ERR
positive.

ERR MicroSeconds must be | Computation not XV_CFI_SWATH_POS_| 5
Zero or positive performed MICROSEC 1ST_ERR

ERR MicroSeconds can not be Computation not XV_CFI_SWATH_POS_| 6
bigger than 999999. performed MICROSEC_2ND_ERR

ERR Orbit type switch out of | Computation not XV_CFI_SWATH_POS | 7
range. performed ORBIT_TYPE_ERR

ERR Cycle number must be | Computation not XV_CFI_SWATH_POS_| 8
positive. performed CYCLE_ERR

ERR Orbit number is not Computation not XV_CFI_SWATH_POS | 9
included in the Orbit performed ORB_NUM_OEF_ERR
Scenario File

ERR Input time greater than | Computation not XV_CFI_SWATH_POS | 10
orbital period. performed TIME_ERR
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Repeat Days Cycle of thisComputation XV_CFI_SWATH_POS _
orbit is not the same thanperformed REP_CYCLE_ERR
the swath template.

ERR | Orbits Cycle Length Computation not XV_CFI_SWATH_POS | 12
this orbit is not the sameperformed CYCLE_LENGTH_ERR
than the swath template

ERR MLST drift of this orbit is| Computation not XV_CFI_SWATH_POS_| 13
not the same than theperformed MLST_DRIFT_ERR
swath template.

ERR | No spherical triangle. Computation noxXV_CFI_SWATH_POS_| 14

performed SPHER_TRIANG_ERR

ERR Error while transforming Computation not XV_CFI_SWATH_POS_| 15
from relative to absolute performed REL_TO_ABS_ERR
orbit.

ERR Error while computing Computation not XV_CFI_SWATH_POS_| 16
information of the orbit. | performed XV_ORBIT_INFO_ERR

ERR | The swath templateComputation not XV_CFI_SWATH_POS_| 17
structure contains invalid performed SWATH_INIT_ERR
data

ERR Error allocating interngl Computation not XV_CFI_SWATH_POS_| 18
memory. performed MEMORY_ERR
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7.6.6 Runtime performances

The following runtime performance has been measured

Table 25: Runtime performances of xv_swath_pos function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
0.98 0.25 0.31 0.11
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7.7 xv_star_vis_time

7.7.1 Overview
Thexv_star_vis_timefunction computes stars visibility segments, thatal segments for which a given
star is visible with a given instrument from théetlie.

An orbital segment is a time interval along theipiefined by start and stop times expressed e@nsis
elapsed since the ascending node crossing.

In addition,xv_star_vis_timecalculates for every start and end of the vidijpdiegment a coverage flag,
determining which side of the FOV the event tockcel

XVv_star_vis_timerequires access to several data structures asdt@ilproduce its results:

« the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data or files (see [ORBIT_SUM)]):

- data for an orbital change
- Orbit scenario files
- Predicted orbit files
- Orbit Event Files
- Restituted orbit files
- DORIS Preliminary orbit files
- DORIS Navigator files
* Two Inertial Reference Swath Files. The Swath databe provided by:

- A swath template file produced off-line by the HBEXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath gesiny. In this case thev_star_vis_timegener-
ates the swath points for a number of orbits givgthe user.

» (Optional) The Star's Database File, describing the locaitionght ascension and declination of a
star, described by its corresponding identifier.

The time intervals used by _star_vis_timeare expressed in absolute or relative orbit numbEhmis is
valid for both:

« input parameter “Orbit Range”: first and last otoi be considered. In case of using relative srbit
the corresponding cycle number should be usedrwibe, this the cycle number will be a dummy
parameter.

e output parameter “Star Visibility Segments”: tirmegments with time expressed as {absolute orbit
number (or relative orbit and cycle number), numtieseconds since ANX, number of microsec-
onds}

The orbit representation (absolute or relativeXfieroutput segments will be the same as in thet iobits.
Moreover, the segments will be ordered chronoldlyica

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_VISIBILITY (xv_time_to_orbit andxv_orbit_to_time functions).
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7.7.2 Swath Definition

Xv_star_vis_time calculates stars visibility segments for FOV csp@nding to limb-sounding instru-
ments observing inertial objects. The correspondiegplate files are generated off-line by the
EXPLORER_VISIBILITY CFI softwareXv_gen_swathfunction).

7.7.2.1 Inertial Swaths

The FOV for a Limb-sounding instrument observingrtral objects is calculated using two main parame-
ters.
* The FOV projection on the celestial sphere is meit@ed by two set of swaths, one corresponding
to a higher (TOP) and a lower (BOTTOM) altitude otree ellipsoid, hence defining the elevation
range of the FOV

» The azimuth range is defined as such, the extremeesponding to the left and right sides. In addi
tion xv_gen_swathgenerates coordinates for a middle point

Figure 10 Two tangent altitudes over the ellipsoid

‘ —
projected on celestial sphere (infinity) — — —
- — _

—

The instantaneous FOV projected on the celestia@rgpcan be represented as a series of pointedddin
their Right Ascension and Declination coordinates.

The top and bottom lines sweep the azimuth rangecainstant tangent altitude, whilst the left aigétr
side have a constant azimuth value with changingeat altitude.

The shape of FOV should be similar to that showthendiagram below with the dotted lines, whilst th
algorithm implemented in xv_star_vis_time usesgpdified model joining the points with straight d&in

As the satellite evolves around the orbit and &/ ISweeps the celestial sphere, a star can eé&iQ@lv.
Xv_star_vis_timecalculates that time and returns a flag indicatuigch part of the FOVLEFT, TOP,
RIGHT or BOTTOM) first detected the star. The same is done whestdr exits the FOV.
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Figure 11 Instantaneous FOV projected on the celest  ial sphere

TOP-RIGHT
(RA,DEC)

TOP-MID

Constant azimuth line
BOT-LEFT

Constant azimuth line

Constant tangent altitude line

—~ “BOT-RIGHT
— (RADEC)

Constant tangent altitude line

BOT-MID
(RADEC)

7.7.2.2 Splitting swaths

As it was shown irigure 11, the accuracy and precision>f_star_vis_time strongly depends on how
close the projection used in the algorithm is @rial world. Higher accuracy can be obtainedtsplithe
azimuth range in sub-swaths.

Furthermore, splitting the swath would be necesgahe FOV was to cover an azimuth range larganth
180 degrees.

Note: It is important to note that if the FOV cosédhe value of 90 or 270 degrees in azimuth, orteef
extremesl(EFT or RIGHT) of the STF must correspond to that azimuth value.

7.7.2.3 Orbital Changes

Since the reference swath template file is gendrmten a reference orbit, it is not recommendedde
Xv_star_vis_timefor a range of orbits that includes an orbitalrgf@(e.g. change in the repeat cycle or
cycle length). If this would happery_star_vis_timewill automatically ignore those orbits from the or
bital change onwards, i.e. the actual stop orlatldie the previous one to the first change in a¢pgcle

or cycle length.
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7.7.3 Calling sequence xv_star_vis_time

For C programs, the call tov_star_vis_timeis (inputparameters are underlined
#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long

double
char

char

swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
number_segments,

*bgn_orbit, *bgn_second, *bgn_microsec,

*bgn_cycle, *bgn_coverage,

*end_orbit, *end_second, *end_microsec,

*end_cycle, *end_coverage,

ierrfXV_NUM_ERR_STAR_VIS_TIME], status;
star_ra, star_dec, star_ra_deg, star_dec_deg,

min_duration;
*orbit_scenario_file,
*swath_file_upper, *swath_file_lower;
star_id[8],*star_db_file;

status = xv_star_vis_time(

&orbit  id , &orbit type ,
&start_orbit , &start_cycle

&stop_orbit , &stop_cycle ,
&swath flag , swath_file _upper

, swath file lower ,

star id , star db file ,
&star ra , &star dec
&min duration
&star_ra_deg, &star_dec_deg,
&number_segments,

&bgn_orbit, &bgn_second, &bgn_microsec,

&bgn_cycle, &bgn_coverage,

&end_orbit, &end_second, &end_microsec,

&end_cycle, &end_coverage,
ierr);

/* Or, using the run_id */

long run_id;

status = xv_star_vis_time_run(

&run_id , &orbit type ,
&start_orbit , &start_cycle

&stop_orbit , &stop_cycle ,
&swath flag , swath_file _upper

, swath file lower ,

star id , star db file ,
&star ra , &star dec
&min duration

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



deimHs Eesa

s P A C E EOMECSEHINNNNNEDEED

Code:
Date:
Issue:
Page:

EE-MA-DMS-GS-0006
07/05/10

3.7.3

108

&star_ra_deg, &star_dec_deg,
&number_segments,

&bgn_orbit, &bgn_second, &bgn_microsec,

&bgn_cycle, &bgn_coverage,

&end_orbit, &end_second, &end_microsec,

&end_cycle, &end_coverage,
ierr);
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7.7.4 Input parameters xv_star_vis_time

Table 26: Input parameters of xv_star_vis_time

orbit_id Xx0_orbit_i Structure that contains the orbit - -
d* data
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter. absolute | =0
Segments will be filtered as from or or:
the beginning of first orbit (within| relative | absolute
orbit range from orbit orbits
orbit_scenario_file) number | >start_osf
If set to zero then first orbit of relative orbits
orbit_scenario_file is selected. < repeat cyclg
start_cycle long Cycle number corresponding tg cycle =0or
the start_orbit. Dummy when number | > start_osf
using relative orbits
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
« stop_orbit = 0 (for orbit_type| relative | absolute
= XV_ORBIT_ABS) orbit orbits
« stop_orbit = 0 and stop_cycleé humber | >start_osf
= 0 (for orbit_type = relative orbits
XV_ORBIT_REL) < repeat cycle
the stop_orbit will be set to the
minimum value between:
* the last orbit within the orbita
change of the start_orbit.
start_orbit+cycle_length-1 (i.e.
the input orbit range will be a
complete cycle)
stop_cycle long Cycle number corresponding tq cycle =0 or
the stop_orbit. Dummy when number | >start osf
using relative orbits
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Table 26: Input parameters of xv_star_vis_time

swath_flag

long*

Define the use of the swath file

* 0 = (XV_STF) if the swath
file is a swath template file.

* > (0 if the swath files is a swath

definition file. In this case the

swath points are generated for

every “swath_flag” orbits

XV_STF =0
XV_SDF =1
>0

swath_file_uppe

r

char *

File name of the inertial swath-file

for the appropriate instrument
mode, which defines the upper
limit of the FOV.

This file is read each time the
function is called

swath_file_lowe

r

char *

File name of the inertial swath-file

for the appropriate instrument

mode, which defines the lower
limit of the FOV.

This file is read each time the

function is called

star_id[8]

char

identification of the star, as
defined in the star_db_file. This
parameter is usedNLY IF
star_db_file is not equal empty
string(**)

EXACTLY 8
characters

star_db_file

char *

File name of the star databdse

star_ra

double*

Right Ascension of Star, in TOL
This parameter is us€aNLY IF
star_db_file is equal empty string

(*)

Ddeg

(-180.0,
180.0)

star_dec

double*

Declination of Star, in TOD.
This parameter is us€aNLY IF
star_db_file is equal empty string

(*)

deg

(-90.0, 90.0)

min_duration

double*

Minimum duration for segments
Only segments with a duration
longer than min_duration will be
given on output.

5.S
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7.7.5 Output parameters xv_star_vis_time

Table 27: Output Parameters of xv_star_vis_time

XV_star_vis_time long Function status flag,
=0 No error
> 0 Warnings, results generated
< 0 Error, no results generated

star_ra_deg double Right Ascension of the star, iDTOdeg | (-180.0,
for the UTC halfway start_orbit ang 180.0)
stop_orbit.

star_dec_deg double Declination of the star, in T@D, | deg | (-90.0,
the UTC halfway start_orbit and 90.0)
stop_orbit.

number_segment long Number of visibility segments >0
returned to the user

bgn_orbit long* all Orbit number, >0
begin of visibility segment i
bgn_orbit[i-1],
i =1, number_segments

bgn_second long* all Seconds since ascending node, | s >0
begin of visibility segment i < orbital
bgn_second[i-1], period
i =1, number_segments

bgn_microsec long* all Micro seconds within second Ms | =0
begin of visibility segment i < 999999
bgn_microsec][i-1],
i =1, number_segments

bgn_cycle long* all cycle number >0
begin of visibility segment i NULL
bgn_microsec]i-1], when
i =1, number_segments using

relative
orbits
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Table 27: Output Parameters of xv_star_vis_time

bgn_coverage long* all Coverage flag for swath entry: 0,1,2,3,4
XV_STAR_UNDEFINED = 0,
XV_STAR_UPPER =1,
XV_STAR_LOWER = 2,
XV_START_LEFT =3,
XV_STAR_RIGHT=4
end_orbit long* all Orbit number, >0
end of visibility segment i
end_orbit[i-1],
i =1, number_segments
end_second long* all Seconds since ascending node, | s >0
end of visibility segment i <orbital
end_second[i-1], period
i =1, number_segments
end_microsec long* all Micro seconds within second Ms | O
end of visibility segment i < 999999
end_microsec([i-1],
i =1, number_segments
end_cycle long* all End cycle, >0
end of visibility segment i NULL
end_orbit[i-1], when
i =1, number_segments using
relative
orbits
end_coverage long* all Coverage flag for swath exit: 0,1,2,3,4
XV_STAR_UNDEFINED = 0,
XV_STAR_UPPER =1,
XV_STAR_LOWER = 2,
XV_START_LEFT =3,
XV_STAR_RIGHT=4
ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of

static arrays. The memory for these dynamic arigdiocated within thev_star_vis_timefunction. So
the user will only have to declare those pointersriot to allocate memory for them. However, oree t
function has returned without error, the user Wile the responsibility of freeing the memory fooge

pointers once they are not used.
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7.7.6 Warnings and errors

Next table lists the possible error messages that can be cehyriteexv_star_vis_timeCFlI function
after translating the returned status vector into the equivaleot &sror messages by calling the func-
tion of the EXPLORER_VISIBILITY software librargv_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke star_vis_time CFlI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get code

ERR Error, wrong orbit Id. Computation not XV_CFI_STAR VIS TIM | 0
performed E_ORBIT_STATUS_ERR
ERR Error while transforming | Computation not XV_CFI_STAR VIS TIM | 1
into absolute orbit the performed E_REL_TO_ABS_START
start_orbit. _ERR
ERR Error while transforming | Computation not XV_CFI_STAR VIS TIM | 2
into absolute orbit the performed E_REL_TO_ABS_STOP_
stop_orbit. ERR
ERR Error allocating internal Computation not XV_CFI_STAR_ VIS _TIM | 3
memory. performed E_INTERNAL_MEMORY
_ERR
ERR Error allocating memory fof Computation not XV_CFI_STAR_VIS_TIM | 4
the visibility segments. performed E_SEGMENTS_MEMOR
Y_ERR
ERR Error allocating memory for Computation not XV_CFI_STAR_VIS_TIM | 5
the coverage. performed E_COVERAGE_MEMOR
Y_ERR
ERR Error while transforming | Computation not XV_CFI_STAR_VIS TIM | 6
into relative orbits the performed E_ABS TO REL_ERR
output segments.
ERR Error in input parameter to Computation not XV_CFI_STAR_VIS_TIM | 7
starvistime. performed E_INPUTS_CHECK ERR
ERR Error reading the Orbit Computation not XV_CFI_STAR_VIS_TIM | 8
event file. performed E_OSF_READ_ERR
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WAR | Warning, start orbit is Computation XV_CFI_STAR_VIS_TIM | 9
N outside range of OEF/OSH performed E_FIRST_ORBIT_WARN
Message to inform
the user
WAR | Warning, stop orbit is Computation XV_CFI_STAR_VIS_TIM | 10
N outside range of OEF/OSH performed E_LAST ORBIT_WARN
Message to inform
the user
ERR Error updating star's Computation not XV_CFI_STAR VIS TIM | 11
position in from JD2000 to| performed E_STAR_RADEC_ERR
determined UTC.
ERR Error obtaining orbital Computation not XV_CFI_STAR VIS TIM | 12
information. performed E_ORBIT_INFO_ERR
WAR | Warning, there is an orbita| Computation XV_CFI_STAR VIS TIM | 13
N change within the requestedperformed E_ORBIT_CHANGE_WA
orbits. Message to inform | RN
the user
ERR Error reading the upper Computation not XV_CFI_STAR_VIS_TIM | 14
swath template file. performed E_SWATH_UPPER_REA
D_ERR
ERR Error reading the lower Computation not XV_CFI_STAR_VIS_TIM | 15
swath template file. performed E_SWATH_LOWER_REA
D_ERR
ERR Error, starvistime can only| Computation not XV_CFI_STAR_VIS_TIM | 16
operate with an inertial performed E_INERTIAL_SWATH_E
swath. RR
ERR Error, Orbital information | Computation not XV_CFI_STAR_VIS_TIM | 17
does not coincide with performed E_INCONSISTENT_SWA
reference swath. TH_ERR
ERR Error reading the star data Computation not XV_CFI_STAR_VIS_TIM | 18
file. performed E_READ_STAR_ERR
ERR Low swath altitude is above Computation not XV_CFI_STAR VIS TIM | 19
the upper limit described by performed E_ALT ERR
the higher swath altitude.
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ERR Error determining Computation not XV_CFI_STAR_VIS_TIM | 20
transitions. performed E_STAR_MAIN_ERR
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7.7.7 Runtime performances
The following runtime performance has been measaved an interval of 100 orbits.

Table 28: Runtime performances of xv_star_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
3166 1140 1158 220
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7.8 xv_multizones_vis_time

7.8.1 Overview

The xv_multizones_vis_timefunction computes all the orbital segments for whécgiven instrument
swath intercepts several user-defined zones autiace of the Earth ellipsoid.

The visibility segments are obtained by callingkto zone_vis_time(see section 7.1 for further details
about swaths, zones and visibility segments dedims). Those segments are merged and ordered by sta
time. In addition to this, two tables are providé&tie first one contains the zones where segmentibias
bility, and the second one contains the coveragbeofegment for each zone (see figure 12).

Figure 12 xv_multizones_vis_time function
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The time intervals used by_multizones_vis_timeare expressed in absolute orbit numbers or inivelat
orbit and cycle numbers. This is valid for both:
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* input parameter “Orbit Range”: first and last otoi be considered. In case of using relative srbit
the corresponding cycle number should be usedywibe, this the cycle number will be a dummy
parameter.

e output parameter “Zone Visibility Segments”: tisegments with time expressed as {absolute orbit
number (or relative orbit number and cycle numbetinber of seconds since ascending node,
number of microseconds}

The orbit representation (absolute or relative}fieroutput segments will be the same as in thet ionbits.
Xv_multizones_vis_timerequires access to several data structures asdtéilproduce its results:

» the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data or files (see [ORBIT_SUM)]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files
- DORIS Navigator files

« the Instrument Swath File, excluding inertial shvéites, describing the area seen by the relevant
instrument all along the current orbit. The Swadkadcan be provided by:

- A swath template file produced off-line by the BXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath geirny. In this case thev_multizones_vis_time
generates the swath points for a number of orbisngby the user.

« optionally, a Zone Database File, containing thieezdescription. The user can either specify a zone
identifier referring to a zone in the file, or prdg the zone parameters directly to
Xv_multizones_vis_time.

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_ORBIT xo_time_to_orbitandxo_orbit_to_time functions).

NOTE: Since the swath template file is generated frorafarence orbit, it is not recommended to use
Xv_multizones_vis_timefor a range of orbits that includes an orbital @e(e.g. change in the repeat cy-
cle or cycle length). If this would happetv,_multizones_vis_timeautomatically will ignore those orbits
that do not correspond with the template file (e visibility segments will be generated for thoskits).
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7.8.2 Calling sequence xv_multizones_vis_time

For C programs, the call tov_multizones_vis_timeis (inputparameters are underlined

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long swath_flag, orbit_type,
start_orbit, start_cycle, stop_orbit, stop_cycle,
num_zones, projection, *zone_num,
extra_info_flag,
number_segments,
*bgn_orbit, *bgn_secs, *bgn_microsecs, *bgn_cycle,
*end_orbit, *end_secs, *end_microsecs, *end_cycle,
*nb_zon_in_segment, **zones_in_segment, **coverage,
ierr[XV_NUM_ERR_MULTIZONES_VIS_TIME], status;

double  *zone_long, *zone_lat, *zone_diam,
min_duration;

char *swath_file, *zone_db _file,
**zone_id;

status = xv_multizones_vis_time(
&orbit_ id , &orbit_type ,
&start orbit , &start_cycle ,
&stop _orbhit , &stop cycle ,
&swath flag ,s wath file , &hum zones ,
zone_id , zone_db _file :
projection  , zone_num
zone long , zone lat , zone diam
&min_duration , &extra_info flag ,
&number_segments,
&bgn_orbit, &bgn_second, &bgn_microsec, &bgn_cycle,
&end_orbit, &end_second, &end_microsec, &end_cycle,
&nb_zon_in_segment, &zones_in_segment, &coverage,
ierr);

* Or, using the run_id */
long run_id;

status = xv_multizones_vis_time_run(
&run_id , &orbit_type ,

&start_orbit , &start_cycle ,
&stop _orhit , &stop cycle ,
&swath flag , swath file , &num zones ,

zone id , zone db file ,
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projection , ZOne num ,

zone long , zone lat , zone diam
&min_duration , &extra_info_flag ,
&number_segments,

&bgn_orbit, &bgn_second, &bgn_microsec, &bgn_cycle,
&end_orbit, &end_second, &end_microsec, &end_cycle,
&nb_zon_in_segment, &zones_in_segment, &coverage,
ierr);
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7.8.3 Input parameters xv_multizones_vis_time

Table 29: Input parameters of xv_multizones_vis_time

orbit_id xo_orbit Structure that contains the orbit - -
_id* data
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter. absolute | =0
Segments will be filtered as from or or:
the beggining of first orbit (within| relative « absolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat
« Absolute orbit is set to zero. cycle
 Relative orbit and cycle number set
to zero.
start_cycle long Cycle number corresponding ta cycle =0or
the start_orbit. Dummy when number | > first cycle
using relative orbits in osf
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
« stop_orbit = 0 (for orbit_type = relative « absolute
] XtV_OREItT__éBSZi t <o | OOl orbits=
(for Gibit type = XV ORBIT REL)| NUmber | start_osf
the stop_orbit will be set to the * relative
minimum value between: orbits
« the last orbit within the orbital srepeat
change of the start_orbit. cycle
« start_orbit+cycle_length-1 (i.e. the
input orbit range will be a completg
cycle)
stop_cycle long Cycle number corresponding ta cycle =0or
the stop_orbit. Dummy when number | = first cycle
using relative orbits in osf
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Table 29: Input parameters of xv_multizones_vis_time

swath_flag

long*

Define the use of the swath file] -

* 0 = (XV_STF) if the swath
file is a swath template file.

* > 0 if the swath files is a swat
definition file. In this case the
swath points are generated for
every “swath_flag” orbits

-

XV_STF =0
XV_SDF =1
>0

swath_file

char *

File name of the swath-file foetH
appropriate instrument mode

num_zones

long

Number of zones

>0

zone_id

char**

all

Identification name for n-th zone
(O<n<num_zones). It must exist
for every zone.
zone_id[i] must belong to a zoneg
from the zone_db_file when
zone_num([i]=0.

EXACTLY 8
characters for
each zone

zone_db_file

char *

File name of the zone-databas
file. Dummy when no zones from
database are selected.

v

projection

long*

all

projection for each zone used tc
define polygon sides as straight
lines.

complete.
See table 2
(Projections)

zone_num

long*

all

Number of vertices of the n-th
zone (0<n<num_zones) provide
in zone_long, zone_lat:
= 0 no vertices provided, use
zone_id / zone_db_file
=1 Point / Circular zone,
= 2 Line zone
> 2 Polygon zone

>

=0

zone_long

double*

all

Geocentric longitude of deg
- circle centre, for circ. zone
- point, for point zone
- line-end, for line zone
- vertices, for polygon zone.
The longitude of the vertices
corresponding to all zones shall be
arranged consecutivély
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Table 29: Input parameters of xv_multizones_vis_time

zone_|lat

double*

all

Geodetic latitude of
- circle centre, for circ. zone.
- point, for point zone.
- line-end, for line zone.
- vertices, for polygon zone.
The latitude of the vertices
corresponding to all zones shall k
arranged consecutivély

deg

e

zone_diam

double*

all

Array of diameters of circular
zones in case this shape is selec
for any zonB,
zone_diam=0.0 for Point Zones.

m
ted

min_duration

double

Minimum duration for segment
Only segments with a duration
longer than min_duration will be
given on output.

extra_info_fla
g

long

If value set to false (= 0), the
zones_in_segment and coverag
arrays are not computed.
Saves computation time.

11

0 (false), 1
(true)

a. For example,

- zone 0: points will be arranged from 0 to zonemf0] (no points in case of using a database zone),
- zone 1: points will be arranged from zone_nunt§02one_num[0] + zone_num[1]

b. The values corresponding to all zones shalftsnged consecutively, so that the zone_diam[Qfesponds
with the first point or circular zone, zone_diamgbfresponds with the second point or circular zane so on.
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7.8.4 Output parameters xv_multizones_vis_time

Table 30: Output parameters of xv_multizones_vis_time

where the segment has visibility.

Dummy if extra_info_flag=0 (false)

Xv_multizones_vis_ti | long Function status flag,
me =0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
number_segments long - Number of segments in the butpu- >0
lists.
bgn_orbit long* all Array of orbit numbers for the - >0
beggining of the segments
bgn_second long* all Array of seconds elapsed sincX AN >0
for the beggining of the segments <nodal
period
bgn_microsec long* all Array of microseconds withina | - >0
second for the beggining of the <999999
segments
bgn_cycle long* all Array of cycle numbers for the >0
beggining of the segments.
end_orbit long* all Array of orbit numbers for the eold | - >0
the segments
end_second long* all Array of seconds elapsed sinc¥ AN >0
for the end of the segments <nodal
period
end_microsec long* | all Array of microseconds withina | - >0
second for the end of the segments <999999
end_cycle long* all Array of cycle numbers for the end - >0 or NULL
of the segments.
nb_zon_in_segment long* | all Number of zones where the segment >0
has visibility.
Dummy if extra_info_flag=0 (false)
zones_in_segment long** | all Index of the zone_id input array 20
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Table 30: Output parameters of xv_multizones_vis_time

coverage long** | all Coverage of the segment in each| of complete

the zones. See table 2
Dummy if extra_info_flag=0 (false)

ierr long* Error status flags

Note 1:The zones_in_segment and coverage arrays araeedtas a two-dimensional table where the first

index is related to the output visibility segmeanhd the second one goes all over the zones thgiase
that segment.

Note2 (Memory Management)ote that the output visibility segments arraye aointers to integers in-
stead of static arrays. The memory for these dyoamrrays is allocated within the
xv_multizones_vis_timefunction. So the user will only have to declarestghpointers but not to allocate
memory for them. However, once the function hagrretd without error, the user will have the respons
bility of freeing the memory for those pointers erthey are not used.
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7.8.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbyrthitizones_vis_timeCFl
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by the multizones_vis_timeCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR

Error allocating internal
memory.

Computation not
performed

XV_CFI_MULTIZONES
_VIS_TIME_MEMORY
_ERR

ERR

Error getting visibility
segments for zone %Ild

Computation not
performed

XV_CFl_MULTIZONES
_VIS_TIME_COMPUT
E_SEGMENTS_ERR

ERR

Error getting absolute
orbit from relative orbit

Computation not
performed

XV_CFl_MULTIZONES
_VIS_TIME_ABS_TO_
REL_ORBIT_ERR

ERR

Error getting relative
orbit vector from
absolute orbits

Computation not
performed

XV_CFI_MULTIZONES
_VIS_TIME_ABS_TO_
REL_VECTOR_ERR

ERR

Error while merging
overlapped segments

Computation not
performed

XV_CFI_MULTIZONES
_VIS_TIME_OVERLAP
_ERR
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7.8.6 Runtime performances
The following runtime performance has been measaved an interval of 10 orbits.

Table 31: Runtime performances of xv_multizones_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
2596 1180 1224 405
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7.9 xv_multistations_vis_time

7.9.1 Overview

Thexv_multistations_vis_timefunction computes visibility segments of severaund stations, i.e. the
orbital segments for which the satellite is visifstem a ground station located at the surface efghrth.

The visibility segments are obtained by calling«to station_vis_time Those segments are merged and
ordered by start time. Moreovewy_multistations_vis_timeprovides a table containing the stations from
which the satellite is visible in each segment.

In addition,xv_multistations_vis_time computes the time of zero-doppler (i.e. the timhavhich the
range-rate to the station is zero) per station.

The time intervals used by_multistations_vis_timeare expressed in absolute orbit numbers or in rela-
tive orbit and cycle numbers. This is valid for ot

* input parameter “Orbit Range”: first and last otoi be considered. In case of using relative srbit
the corresponding cycle number should be usedywibe, this the cycle number will be a dummy
parameter.

e output parameter “Stations Visibility Segmentsing segments with time expressed as {absolute
orbit number (or relative orbit number and cyclenter), number of seconds since ascending node,
number of microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in thet ionits.
XV_multistations_vis_timerequires access to several data structures astdilproduce its results:

» the orbit_id (xo_orbit_id) providing the orbitaath. The orbit_id can be initialized with the fallo
ing data or files (see [ORBIT_SUM)]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files
- DORIS Navigator files

« the Instrument Swath File, excluding inertial shwéites, describing the area seen by the relevant
instrument all along the current orbit. The Swadkadcan be provided by:

- A swath template file produced off-line by the BXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath geminy. In this case the
xv_multistations_vis_timegenerates the swath points for a number of ogd#sn by the user.

« the Instrument Swath File, excluding inertial swétes, describing the area seen by the relevant
instrument all along the current orbit. It is prodd off-line by the EXPLORER_VISIBILITY
library (xv_gen_swathfunction).

» the Station Database File, describing the locadioth the physical mask of each ground station.

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_ORBIT xo_time_to_orbitandxo_orbit_to_time functions).
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NOTE: Since the orbit swath template file is generdteth a reference orbit, it is not recommended to
usexv_multistation_vis_timefor a range of orbits that includes an orbitalregfe(e.g. change in the repeat
cycle or cycle length). If this would happew, multistation_vis_time automatically will ignore those or-
bits that do not correspond with the template(file. no visibility segments will be generated floose or-
bits).
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7.9.2 Calling sequence xv_multistations_vis_time

For C programs, the call tos_multistations_vis_timeis (inputparameters are underlirjed

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
num_stations, *mask,
extra_info_flag,
number_segments,
*bgn_orbit, *bgn_secs, *bgn_microsecs, *bgn_cycle,
*end_orbit, *end_secs, *end_microsecs, *end_cycle,
**zdop_orbit, **zdop_secs, **zdop_microsecs, **zdop _cycle,
*nb_stat_in_segment, **stat_in_segment,
ierr[XV_NUM_ERR_MULTISTATIONS_VIS_TIME], status;

double  *aos_elevation, *los_elevation,
min_duration;

char *swath_file, *station_db _file,
**station_id;

status = xv_multistations_vis_time(
&orbit _ id , &orbit_type ,

&start orbit , &start_cycle ,

&stop_orbit , &stop _cycle ,

&swath _flag , swath file , &num_stations :
station db file , Station id ,

aos elevation , los elevation , mask

&min duration

&extra_info_flag ,

&number_segments,

&bgn_orbit, &bgn_second, &bgn_microsec, &bgn_cycle,
&end_orbit, &end_second, &end_microsec, &end_cycle,

&zdop_orbit, &zdop_second, &zdop_microsec, &zdop_cy cle,
&nb_stat_in_segment, &stat_in_segment,
ierr);

/* Or, using the run_id */
long run_id;

status = xv_multistations_vis_time_run(
&run_id , &orbit type ,
&start orbit , &start_cycle ,
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&stop _orhit , &stop cycle ,

&swath flag , swath file , &nNum_stations ,
station db file , Station id ,

aos_elevation , los_elevation , mask ,
&min_duration

&extra_info_flag :

&number_segments,

&bgn_orbit, &bgn_second, &bgn_microsec, &bgn_cycle,
&end_orbit, &end_second, &end_microsec, &end_cycle,
&zdop_orbit, &zdop_second, &zdop_microsec, &zdop_cy
&nb_stat_in_segment, &stat_in_segment,

ierr);

cle,
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7.9.3 Input parameters xv_multistations_vis_time

Table 32: Input parameters of xv_multistations_vis_time

orbit_id X0_orbit Structure that contains the orbit - -
_id* data
orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters
start_orbit long First orbit, segment filter absolute | =0
Segments will be filtered as from or or:
the beggining of first orbit (within| relative « absolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat
« Absolute orbit is set to zero. cycle
 Relative orbit and cycle number set
to zero.
start_cycle long Cycle number corresponding ta cycle =0or
the start_orbit. Dummy when number | > first cycle
using relative orbits in osf
stop_orbit long Last orbit, segment filter. absolute | =0
When: or or:
« stop_orbit = 0 (for orbit_type = relative « absolute
. ;(t\éﬁooFil?iltT: /32% stop_cycle =0 orbit orbits
(for orbit_type = XV_ORBIT_REL)| NUMber start_osf
the stop_orbit will be set to the e relative
minimum value between: orbits
« the last orbit within the orbital srepeat
change of the start_orbit. cycle
« start_orbit+cycle_length-1 (i.e. the
input orbit range will be a completg
cycle)
stop_cycle long Cycle number corresponding ta cycle =0or
the stop_orbit. Dummy when number | = first cycle
using relative orbits in osf
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Table 32: Input parameters of xv_multistations_vis_time

swath_flag

long*

Define the use of the swath file

* 0 = (XV_STF) if the swath
file is a swath template file.

* > 0 if the swath files is a swat
definition file. In this case the
swath points are generated f
every “swath_flag” orbits

-

XV_STF =0
XV_SDF =1
>0

swath_file

char *

File name of the swath-file foetH
appropriate instrument mode

num_stations

long

Number of stations

>0

station_db_file

char *

File name of the station-daise
file.

station_id

char**

Identification name for n-th
station (O<n<num_stations).

8 characters
exactly

aos_elevation

double?

all

Minimum elevation to conside
AOS for each station(i.e. before
considering start of visibility).

deg

=0.0

los_elevation

double*

all

Maximum elevation to conside
LOS for each station(i.e. before
considering end of visibility).

deg

=0.0
<

aos_elevation

mask

long*

all

mask used to define visibility

= 0 combine AOS/LOS elevation
and physical mask (nominal
mode)

=1 consider only AOS/LOS
elevations

= 2 consider only physical mask

=0

min_duration

double

Minimum duration for segment
Only segments with a duration
longer than min_duration will be
given on output.

extra_info_flag

long

If value set to false (= O)ethero
doppler arrays and stations array
are not computed.

yS

Saves computation time.

O(false), 1
(true)
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7.9.4 Output parameters xv_multistations_vis_time

Table 33: Output parameters of xv_multistations_vis_time

Xv_multistations_vis_| long Function status flag,
time = 0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
number_segments long - Number of segments in the butpu- >0
lists.
bgn_orbit long* | all Array of orbit numbers for the - >0
beggining of the segments
bgn_second long* all Array of seconds elapsed sincX AN >0
for the beggining of the segments <nodal period
bgn_microsec long* all Array of micro seconds withina | - >0
second for the beggining of the <999999
segments
bgn_cycle long* all Array of cycle numbers for the >0
beggining of the segments.
end_orbit long* all Array of orbit numbers for the eold | - >0
the segments
end_second long* all Array of seconds elapsed sinc¥ AN >0
for the end of the segments <nodal period
end_microsec long* | all Array of micro seconds withina | - >0
second for the end of the segments <999999
end_cycle long* all Array of cycle numbers for the end >0 or NULL
of the segments.
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Table 33: Output parameters of xv_multistations_vis_time

zdop_orbit long** | all Orbit number, >0
time of zero doppler for each
segment and zone (-1 if no zero
doppler within corresponding
visibility segment)

Dummy if extra_info_flag = false.

zdop_second long**| all Seconds since ascending node, | s >=0
time of zero doppler for each < orbital
segment and zone (-1 if no zero period

doppler within corresponding
visibility segment)
Dummy if extra_info_flag = false.

zdop_microsec long**| all Micro seconds within second Ms | 0=<

time of zero doppler for each =< 999999
segment and zone (-1 if no zero
doppler within corresponding
visibility segment)

Dummy if extra_info_flag = false.

zdop_cycle long** | all Cycle number, >0
time of zero doppler for each NULL when
segment and zone (-1 if no zero using
doppler within corresponding absolute
visibility segment) orbits

Dummy if extra_info_flag = false.

nb_stat_in_segment long* all nb_stat_in_segment [i] =Number of| - >0
stations from which the satellite |s
visible during the i-th segment o
time.

Dummy if extra_info_flag = false.

=h

stat_in_segment long** | all stat_in_segment [i] = array of indexeg - 20
of the stations from which th
satellite is visible during the i-t
segment.

Dummy if extra_info_flag = false.

)

ierr long* Error status flags

Note 1:The stat_in_segment and zdop_xxx arrays are sl a two-dimensional table where the first
index is related to the output visibility segmenhd the second one goes all over the zones thgiase
that segment.
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Note 2 (Memory Management)ote that the output visibility segments arrays pointers to integers in-

stead of static arrays. The memory for these dyoamrrays is allocated within the
xv_multistations_vis_timefunction. So the user will only have to declarestapointers but not to allocate
memory for them. However, once the function hasrretd without error, the user will have the respons
bility of freeing the memory for those pointers ertbey are not used.
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7.9.5 Warnings and errors

Next table lists the possible error messages that can be tehyriigexv_multistations_vis_timeCFl
function after translating the returned status vector into the equiViakeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke multistations_vis_time CFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR

Error allocating internal
memory.

Computation not performed

XV_CFI_MULTISTATI
ONS_VIS_TIME_MEM
ORY_ERR

ERR

Error getting visibility
segments for station %ld

Computation not performed

XV_CFI_MULTISTATI
ONS_VIS_TIME_COM
PUTE_SEGMENTS_ER
R

ERR

Error getting absolute or
bit from relative orbit

r Computation not performed

XV_CFl_MULTISTATI
ONS_VIS_TIME_ABS_
TO_REL_ORBIT_ERR

ERR

Error getting relative or-
bit vector from absolute
orbits.

Computation not performed

XV_CFl_MULTISTATI
ONS_VIS_TIME_ABS_
TO_REL_VECTOR_ER
R

ERR

Error while merging
overlapped segments.

Computation not performed

XV_CFl_MULTISTATI
ONS_VIS_TIME_OVER
LAP_ERR
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7.9.6 Runtime performances
The following runtime performance has been measaved an interval of 10 orbits.

Table 34: Runtime performances of xv_multistations_vis_time function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
5721 2439 2449 405
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7.10 xv_orbit_extra

7.10.1 Overview

Thexv_orbit_extra function computes for an input orbit, the times fo
e an input set of Sun zenit angles are reached (lgo#nd down times are computed)
« Sun ocultations by the Earth.
e Sun ocultations by the Moon.

Xv_orbit_extra needs as input the orbital parameters returnedkdoyorbit_info (its output array
result_vector). So, the natural use to cakvoorbit_extra will be:

* Initialise time references: calling 1o _time_ref_init of x|_time_ref_init_file.

e Orbital initialisation by calling one of the fumahs: xo_orbit_init_file, xo_orbit_init_def or
X0 _orbit_cart_init.

« Call toxo_orbit_info to get the result_vector containing the orbitalpagters of the orbit.

» Call toxv_orbit_extra with the same orbit than in the call to the orhifoifunction.

The input orbit must be an absolute orbit.

Users who need to use processing times must ma&eofighe conversion routines provided in
EXPLORER_ORBIT xo_time_to_orbitandxo_orbit_to_time functions).
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7.10.2 Calling sequence xv_orbit_extra

For C programs, the call tos_orbit_extra is (inputparameters are underlined

#includeexplorer_visibility.h”

{
xo_orbit_id orbit_id ={NULL} ;
long orbit,
num_sza,
ierrXV_NUM_ERR_ORBIT_EXTRA];
double  orbit_info_vector[XO_ORBIT_INFO_EXTRA NUM_ELE MENTS], *sza,
*sza_up, *sza_down,
eclipse_entry, eclipse_exit,
sun_moon_entry, sun_moon_exit;
status= xv_orbit_extra (&orbit_ id , &orbit , orbit_info_vector ,
&num_sza , sza |,
&sza_up, &sza_down,
&eclipse_entry, &eclipse_exit,
&sun_moon_entry, &sun_moon_exit,
ierr);
* Or, using the run_id */
long run_id;
status= xv_orbit_extra_run (&run_id , &orbit |, orbit_info_vector :
&num sza , sza ,
&sza_up, &sza_down,
&eclipse_entry, &eclipse_exit,
&sun_moon_entry, &sun_moon_exit,
ierr);
}
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7.10.3 Input parameters xv_orbit_extra

Table 35: Input parameters of xv_orbit_extra

orbit_id xo_orbit Structure that contains the orbit | -
_id* data
orbit long - absolute orbit number > start osf
[0] repeat_cycle days >0
[1] cycle_length orbits >0
[2] MLST drift s/day
[3] MLST deg >0
<360
[4] phasing deg >0
<360
orbit_info_vector [5] UTC time at ascending node days
[XO_ORBIT_IN double (processing
FO_EXTRA_NU format)
M_ELEMENTS]
[6-8] position at ANX m
[9-11] | velocity at ANX m/s
[12-17] | mean keplerian elements at
ANX
[18-23] | osculating keplerian elements
at ANX
[24] Nodal period S
num_sza long - Number of Sun Zenit angles in >0
the sza array
sza double*| all list of Sun Zenit angles taleg >0
compute <180
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7.10.4 Output parameters xv_orbit_extra

Table 36: Output parameters of xv_orbi_extra

XVv_orbit_extra long - Function status flag,
=0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
Sza_up double| all Seconds since ANX of Sun Zenith asigls >0
when SZA is increasing with time. < orb. period
sza_down double| all Seconds since ANX of Sun Zenithlés | s >0
when SZA is decreasing with time. < orb. period
eclipse_entry double| - Seconds since ANX of eclipgeyen s >0
Note that the value is provided within the < orbital
input orbit, so that the eclipse_exit will be period
less than the eclipse_entry if the ANX is -1 if there is
in eclipse. not eclipse
eclipse_exit double| - Seconds since ANX of eclipse. &ote | s >0
that the value is provided within the input < orbital
orbit, so that the eclipse_exit will be less period
than the eclipse_entry if the ANX is in -lif thereis
eclipse. not eclipse
sun_moon_entry doublg - Seconds since ANX of Sun @atooih by | s <1 if no
Moon entry. occultation is|
found
20
< orbital
period
sun_moon_exit double| - Seconds since ANX of Sun Oatiatt by | s <-1lifno
Moon exit occultationis
found
>0
< orbital
period
ierr long* Error status flags

Note (Memory ManagementiNote that the sza_up and sza_down arrays aregpsimstead of static ar-
rays. The memory for these dynamic arrays is aléatavithin thexv_orbit_extra function. So the user
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will only have to declare those pointers but noalftocate memory for them. However, once the furcti
has returned without error, the user will have réponsibility of freeing the memory for those pers
once they are not used.
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7.10.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbydtiit extra CFI function
after translating the returned status vector into the equivaleot &sror messages by calling the func-
tion of the EXPLORER_VISIBILITY software librargv_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke_orbit_extra CFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR

Wrong input orbit 1d.

Computation not performed

XV_CFI_ORBIT_EXTR
A_ORBIT_STATUS_ER
R

ERR

Error allocating memory
for SZA entry/exit times

Computation not performed

XV_CFI_ORBIT_EXTR
A_MEM_ERR

ERR

Error computing SZA
entry/exit times

Computation not performed

XV_CFI_ECLIPSE_XL_
EF_TO_QEF_ERR

ERR

Error computing eclipse
entry/exit times

Computation not performed

XV_CFI_ORBIT_EXTR
A_ECLIPSE_ERR

ERR

Error computing Sun
occultation by Moon.

Computation not performed

XV_CFI_ORBIT_EXTR
A_SUN_OCC_BY_MO
ON_ERR

7.10.6 Runtime performances

The following runtime performance has been measured

Table 37: Runtime performances of xv_orbit_extra function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
324 109 166 30
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7.11 xv_gps_vis_time

TBW
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7.12 xv_time_segments_not

7.12.1 Overview

An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain
number and the seconds elapsed since the ascematiegcrossing.

Thexv_time_segments_ndiunction computes the compliment of a list of cabgegments (see Figure 13)

Figure 13 xv_time_segments_not function

| |
I I
*NOT

| | I I = Output

| . | Input

Time

Note that the intervals from the first orbit to tiirst segment and from the last segment to theodmalis-
sion are not returned.

The input segments list need to be sorted accotditige start time of the segments. If this listas sorted,
it should be indicated in the function interfacehathe corresponding parameter (see below). Incise
the input list will be modified accordingly.

The time intervals used by _time_segments_notan be expressed in absolute or relative orbitharm
This is valid for both:

* input parameter: first and last orbit to be coasgdl. In case of using relative orbits, the comesp
ing cycle numbers should be used, otherwise, thkeaymber will be a dummy parameter.

e output parameter: time segments with time expoesse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,barmof micro seconds}

The orbit representation (absolute or relativeXfieroutput segments will be the same as in thet ioits.
Moreover, the segments will be ordered chronoldlyica

Thexv_time_segments_notequires access to the following files to prodiiseesults:
» the Orbit Scenario File: only if the orbits argeassed in relative numbers.
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7.12.2 Calling sequence xv_time_segments_not

For C programs, the call tov_time_segments_nois (inputparameters are underlined

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long orbit_type, order_switch,
num_segments_in,
*bgn_orbit_in, *bgn_secs_in,
*bgn_microsecs_in, *bgn_cycle_in,
*end_orbit_in, *end_secs_in,
*end_microsecs_in, *end_cycle_in,
num_segments_out,
*bgn_orbit_out, *bgn_secs_out,
*bgn_microsecs_out, *bgn_cycle_out,
*end_orbit_out, *end_secs_out,
*end_microsecs_out, *end_cycle_out,
ierrfXV_NUM_ERR_NOT], status;

status = xv_time_segments_not(

&orbit  id ,

&orbit_type , &order_switch :
&number_segments_in
bgn_orbit_in ,bgn_secs_in
bgn_microsecs in , bgn cycle in
end orbit in ,end secs in ,

end_microsecs in  , end cycle in

&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,

&bgn_microsecs_out, &bgn_cycle_out,

&end_orbit_out, &end_secs_out,

&end_microsecs_out, &end_cycle_out,

ierr);

/* Or, using the run_id */
long run_id;

status = xv_time_segments_not_run(

&run id ,

&orbit_type , &order_switch :
&number_segments_in
bgn_orbit_in ,bgn_secs_in
bgn_microsecs in , bgn cycle in
end orbit in ,end secs in ,

end_microsecs in  , end cycle in
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&num_segments_out,

&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);
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7.12.3 Input parameters xv_time_segments_not

Table 38: Input parameters of xv_time_segments_not

orbit_id xo_orbit_id* | - Structure that contains the orbit data | - -
orbit_type long - Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters
order_switch long - Indicates if the input list iswar | - Complete
by start times. If input segments (see table 2)
are already sorted, the flag should
be set to XV_TIME_ORDER to
save computation time.
num_segments_in  long - Number of segments in the input >0
list.
bgn_orbit_in long* all Array of orbit numbers for the | - >0
beggining of the segments
bgn_secs_in long* all Array of seconds elapsed since| - >0
ANX for the beggining of the <nodal period]
segments
bgn_microsecs_in|  long* all Array of microseconds withi - >0
second for the beggining of the <999999
segments
bgn_cycle_in long* all Array of cycle numbers for the >0 or NULL
beggining of the segments. When
using absolute orbits, a NULL
pointer can be used.
end_orbit_in long* all Array of orbit numbers for tead | - >0
of the segments
end_secs_in long* all Array of seconds elapsed since| - >0
ANX for the end of the segments <nodal period]
end_microsecs_in| long* all Array of seconds withireaend | - >0
for the end of the segments <999999
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Table 38: Input parameters of xv_time_segments_not

end_cycle_in long* all Array of cycle numbers for the end- >0 or NULL
of the segments. When using
absolute orbits, a NULL pointer
can be used.
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7.12.4 Output parameters xv_time_segments_not

Table 39: Output parameters of xv_time_segments_not

Xv_time_segments_not long Function status flag,

=0 No error

> 0 Warnings, results generated
< 0 Error, no results generated

num_segments_out long - Number of segments in thaubutp - >0
list.
bgn_orbit_out long* | all Array of orbit numbers for the - >0
beggining of the segments
bgn_secs_out long*| all Array of seconds elapsed Jii¥ | - >0
for the beggining of the segments <nodal
period
bgn_microsecs_out long* all Array of microseconds wita - >0
second for the beggining of the < 999999
segments
bgn_cycle_out long* all Array of cycle numbers for the - >0
beggining of the segments.
end_orbit_out long* | all Array of orbit numbers for thed of | - >0
the segments
end_secs_out long* all Array of seconds elapsed sié | - >0
for the end of the segments <nodal
period
end_microsecs_out long¥ all Array of microseconds init - >0
second for the end of the segments < 999999
end_cycle_out long* all Array of cycle numbers for the end - ;?J ErL

of the segments.

ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic arimpdlocated within thev_time_segments_notunc-
tion. So the user will only have to declare thosaters but not to allocate memory for them. Howeve
once the function has returned without error, ther will have the responsibility of freeing the nmagnfor
those pointers once they are not used.
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7.12.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbytiine _segments_noCFl
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke time_segments_no€FI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get code

ERR Error allocating internal mem- | Computation not performed XV_CFI_TIME_SEGMENTS_ | O

ory. NOT_MEMORY_ERR
ERR Error getting absolute orbit Computation not performed XV_CFI_TIME_SEGMENTS_ | 1
vector from relative orbits. NOT_REL _TO_ABS_ORBIT
_ERR
ERR Error getting relative orbit vec- | Computation not performed XV_CFI_TIME_SEGMENTS_ | 2
tor from absolute orbits. NOT_ABS_TO_REL_ORBIT
_ERR
ERR Error sorting input list. Computation not performed XV_CFI_TIME_SEGMENTS_ | 3

NOT_SORTING_ERR
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7.12.6 Runtime performances
The following runtime performance has been measaved 34 time segments.

Table 40: Runtime performances of xv_time_segments_not function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
0.03 0.01 0.01 0.002
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7.13 xv_time_segments_or

7.13.1 Overview

An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain
number and the seconds elapsed since the ascematiegcrossing.

Thexv_time_segments_ofunction computes the union of a list of orbitafjsents (see Figure 14)

Figure 14 xv_time_segments_or function

— — I o] I — Input 1
OR
| I | { | I I I — Input 2
| || | || | | Output
Time ;

The input segments list need to be sorted accotditige start time of the segments. If this listas sorted,
it should be indicated in the function interfacehathe corresponding parameter (see below). Incise
the input list will be modified accordingly.

The time intervals used by_time_segments_ocan be expressed in absolute or relative orbitharm
This is valid for both:

* input parameter: first and last orbit to be coastdl. In case of using relative orbits, the comwesp
ing cycle numbers should be used, otherwise, thkeayumber will be a dummy parameter.

e output parameter: time segments with time expoesse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,arof microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in thet ionbits.
Moreover, the segments will be ordered chronoldlyica

Thexv_time_segments_orequires access to the following files to proditseesults:
« the Orbit Scenario File: only if the orbits argpexssed in relative numbers.
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7.13.2 Calling sequence xv_time_segments_or

For C programs, the call tov_time_segments_ors (inputparameters are underlinjed

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long orbit_type, order_switch,
num_segments 1,
*bgn_orbit_1, *bgn_secs 1,
*bgn_microsecs_1, *bgn_cycle_1,
*end_orbit_1, *end_secs_1,
*end_microsecs_1, *end_cycle_1,
num_segments_2,
*bgn_orbit_2, *bgn_secs_2,
*bgn_microsecs_2, *bgn_cycle 2,
*end_orbit_2, *end_secs_2,
*end_microsecs_2, *end_cycle_2,
num_segments_out,
*bgn_orbit_out, *bgn_secs_out,
*bgn_microsecs_out, *bgn_cycle_out,
*end_orbit_out, *end_secs_out,
*end_microsecs_out, *end_cycle_out,
ierrfXV_NUM_ERR_OR], status;

status = xv_time_segments_or (

&orbit  id ,
&orbit_type , &order switch ,
&number_segments_1 :
bgn_orbit_1 ,bgn_second 1
bgn _microsec 1 ,bgn cycle 1 |
end orbit 1 ,end second 1 ,

end _microsec 1 ,end cycle 1 ,
&number_segments 2 ,

bgn_orbit_2 ,bgn_second 2
bgn_microsec 2 ,bgn cycle 2 |,
end_orbit 2 ,end second 2

end_microsec 2 ,end cycle 2 ,
&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);
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/* Or, using the run_id */
long run_id;

status = xv_time_segments_or_run (

&run id ,
&orbit_type , &order switch ,
&number_segments_1 ,
bgn_orbit_1 ,bgn_second 1
bgn _microsec 1 ,bgn cycle 1 |
end orbit 1 ,end second 1 ,

end _microsec 1 ,end cycle 1
&number_segments 2 ,

bgn_orbit_2 ,bgn_second 2
bgn _microsec 2 ,bgn cycle 2 |,
end_orbit 2 ,end second 2

end_microsec 2 ,end cycle 2
&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,

&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,

&end_microsecs_out, &end_cycle_out,

ierr);
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7.13.3 Input parameters xv_time_segments_or

Table 41: Input parameters of xv_time_segments_or

ANX for the end of the segments

in list 1

orbit_id X0_orbit | - Structure that contains the orbit - -
_id* data

orbit_type long - Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters

order_switch long - Indicates if the input list is &at | - Complete
by start times. If input segments (see table 2)
are already sorted, the flag should
be set to XV_TIME_ORDER to
save computation time.

num_segments_1| long - Number of segments in the input >0
list 1.

bgn_orbit_1 long* all Array of orbit numbers for the | - >0
beggining of the segments in list 1

bgn_secs 1 long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments in list 1

bgn_microsecs_1| long* all Array of microseconds witain | - >0
second for the beggining of the <999999
segments in list 1

bgn_cycle_1 long* all Array of cycle numbers for the >0 or NULL
beggining of the segments in list
1. When using absolute orbits, a
NULL pointer can be used.

end_orbit_1 long* all Array of orbit numbers for thede | - >0
of the segments in list 1

end_secs_1 long* all Array of seconds elapsed since - >0

<nodal period
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Table 41: Input parameters of xv_time_segments_or

end_microsecs_1| long* all Array of microseconds within | - >0
second for the end of the segments <999999
inlist 1

end_cycle_1 long* all Array of cycle numbers for the | - >0 or NULL

end of the segments in list 1.
When using absolute orbits, a
NULL pointer can be used.

num_segments_2| long - Number of segments in the input >0
list 2.
bgn_orbit_2 long* all Array of orbit numbers for the | - >0
beggining of the segments in list 2
bgn_secs 2 long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments in list 2
bgn_microsecs_2| long* all Array of microseconds within | - >0
second for the beggining of the <999999

segments in list 2

bgn_cycle_2 long* all Array of cycle numbers for the | - >0 or NULL
beggining of the segments in list
2. When using absolute orbits, a
NULL pointer can be used.

end_orbit_2 long* all Array of orbit numbers for thede | - >0
of the segments in list 2
end_secs 2 long* all Array of seconds elapsed since - >0
ANX for the end of the segments <nodal period]
in list 2
end_microsecs_2| long* all Array of microseconds witlin | - >0
second for the end of the segments <999999
in list 2
end_cycle_2 long* all Array of cycle numbers for the | - >0 or NULL

end of the segments in list 2.
When using absolute orbits, a
NULL pointer can be used.

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



Code: EE-MA-DMS-GS-0006

N\
deimos Eesa Date: 0710510

=TNECSEHINNEDEIED
P A C E
s Page: 159

7.13.4 Output parameters xv_time_segments_or

Table 42: Output parameters of xv_time_segments_or

Xv_time_segments_or long Function status flag,

=0 No error

> 0 Warnings, results generated
< 0 Error, no results generated

num_segments_out long - Number of segments in thaubutp - >0
list.
bgn_orbit_out long* | all Array of orbit numbers for the - >0
beggining of the segments
bgn_secs_out long*| all Array of seconds elapsed Jii¥ | - >0
for the beggining of the segments <nodal
period
bgn_microsecs_out long* all Array of microseconds wita - >0
second for the beggining of the <999999
segments
bgn_cycle_out long* all Array of cycle numbers for the - >0
beggining of the segments.
end_orbit_out long* | all Array of orbit numbers for thed of | - >0
the segments
end_secs_out long* all Array of seconds elapsed sié | - >0
for the end of the segments <nodal
period
end_microsecs_out long¥ all Array of microseconds init - >0
second for the end of the segments <999999
end_cycle_out long* all Array of cycle numbers for the end - ;?J ErL

of the segments.

ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic ansagocated within the&v_time_segments_ofunction.
So the user will only have to declare those poibait not to allocate memory for them. However,eonc
the function has returned without error, the uséhave the responsibility of freeing the memooy those
pointers once they are not used.
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7.13.5 Warnings and errors

Next table lists the possible error messages that can be tebhyrtieexv_time_segments_o€CFI func-
tion after translating the returned status vector into the equiVeseot error messages by calling the
function of the EXPLORER_VISIBILITY software libramyv_get_msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke time_segments_ofCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get code

ERR

Error allocating internal mem-
ory.

Computation not performed

XV_CFI_TIME_SEGMENTS_
OR_MEMORY_ERR

ERR

Error getting absolute orbit
vector from relative orbits.

Computation not performed

XV_CFI_TIME_SEGMENTS_
OR_REL_TO_ABS_ORBIT
ERR

ERR

Error getting relative orbit vec-
tor from absolute orbits.

Computation not performed

XV_CFI_TIME_SEGMENTS_
OR_ABS_TO_REL_ORBIT_
ERR

ERR

Error sorting input list.

Computation not performed

XV_CFIl_TIME_SEGMENTS_
OR_SORTING_ERR
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7.13.6 Runtime performances
The following runtime performance has been measaved 34 time segments.

Table 43: Runtime performances of xv_time_segments_or function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
0.067 0.024 0.027 0.0045
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7.14 xv_time_segments_and

7.14.1 Overview

An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain

number and the seconds elapsed since the ascematiegcrossing.

Thexv_time_segments_andunction computes the intersection of a list ofimlbsegments (see Figure

15)
Figure 15 xv_time_segments_and function
— | I I b | — Input 1
AND
— I | I I I — Input 2
—] —A A — Output
Time )

The input segments list need to be sorted accotditige start time of the segments. If this listas sorted,
it should be indicated in the function interfacehathe corresponding parameter (see below). Incise

the input list will be modified accordingly.

The time intervals used bxyy_time_segments_andan be expressed in absolute or relative orbitharm

This is valid for both:

* input parameter: first and last orbit to be coastdl. In case of using relative orbits, the comwesp

ing cycle numbers should be used, otherwise, thkeayumber will be a dummy parameter.

output parameter: time segments with time expresse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,barof microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in thet ionbits.

Moreover, the segments will be ordered chronoldlyica
Thexv_time_segments_andequires access to the following files to proditseesults:
» the Orbit Scenario File: only if the orbits argpexssed in relative numbers.
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7.14.2 Calling sequence xv_time_segments_and

For C programs, the call tov_time_segments_ands (inputparameters are underlirjed

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long orbit_type, order_switch,
num_segments 1,
*bgn_orbit_1, *bgn_secs 1,
*bgn_microsecs_1, *bgn_cycle_1,
*end_orbit_1, *end_secs_1,
*end_microsecs_1, *end_cycle_1,
num_segments_2,
*bgn_orbit_2, *bgn_secs_2,
*bgn_microsecs_2, *bgn_cycle 2,
*end_orbit_2, *end_secs_2,
*end_microsecs_2, *end_cycle_2,
num_segments_out,
*bgn_orbit_out, *bgn_secs_out,
*bgn_microsecs_out, *bgn_cycle_out,
*end_orbit_out, *end_secs_out,
*end_microsecs_out, *end_cycle_out,
ierrfXV_NUM_ERR_AND], status;

status = xv_time_segments_and (

&orbit  id ,
&orbit_type , &order switch ,
&number_segments_1 :
bgn_orbit_1 ,bgn_second 1
bgn _microsec 1 ,bgn cycle 1 |
end orbit 1 ,end second 1 ,

end _microsec 1 ,end cycle 1 ,
&number_segments 2 ,

bgn_orbit_2 ,bgn_second 2
bgn_microsec 2 ,bgn cycle 2 |,
end_orbit 2 ,end second 2

end_microsec 2 ,end cycle 2 ,
&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);
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/* Or, using the run_id */
long run_id;

status = xv_time_segments_and_run (

&run id ,
&orbit_type , &order switch ,
&number_segments_1 ,
bgn_orbit_1 ,bgn_second 1
bgn _microsec 1 ,bgn cycle 1 |
end orbit 1 ,end second 1 ,

end _microsec 1 ,end cycle 1
&number_segments 2 ,

bgn_orbit_2 ,bgn_second 2
bgn _microsec 2 ,bgn cycle 2 |,
end_orbit 2 ,end second 2

end_microsec 2 ,end cycle 2
&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,

&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,

&end_microsecs_out, &end_cycle_out,

ierr);

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



N\
deim>Hs esa

S P A C E

Code:

e:

EOMECSEHINNNNNEDEED Issue:

Pag

e:

EE-MA-DMS-GS-0006

07/05/10
3.7.3
166

7.14.3 Input parameters xv_time_segments_and

Table 44: Input parameters of xv_time_segments_and

ANX for the end of the segments

in list 1

orbit_id X0_orbit | - Structure that contains the orbit - -
_id* data

orbit_type long - Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters

order_switch long - Indicates if the input list is &at | - Complete
by start times. If input segments (see table 2)
are already sorted, the flag should
be set to XV_TIME_ORDER to
save computation time.

num_segments_1| long - Number of segments in the input >0
list 1.

bgn_orbit_1 long* all Array of orbit numbers for the | - >0
beggining of the segments in list 1

bgn_secs 1 long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments in list 1

bgn_microsecs_1| long* all Array of microseconds witain | - >0
second for the beggining of the <999999
segments in list 1

bgn_cycle_1 long* all Array of cycle numbers for the >0 or NULL
beggining of the segments in list
1. When using absolute orbits, a
NULL pointer can be used.

end_orbit_1 long* all Array of orbit numbers for thede | - >0
of the segments in list 1

end_secs_1 long* all Array of seconds elapsed since - >0

<nodal period
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Table 44: Input parameters of xv_time_segments_and

end_microsecs_1| long* all Array of microseconds within | - >0
second for the end of the segments <999999
inlist 1

end_cycle_1 long* all Array of cycle numbers for the | - >0 or NULL

end of the segments in list 1.
When using absolute orbits, a
NULL pointer can be used.

num_segments_2| long - Number of segments in the input >0
list 2.
bgn_orbit_2 long* all Array of orbit numbers for the | - >0
beggining of the segments in list 2
bgn_secs 2 long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments in list 2
bgn_microsecs_2| long* all Array of microseconds within | - >0
second for the beggining of the <999999

segments in list 2

bgn_cycle_2 long* all Array of cycle numbers for the | - >0 or NULL
beggining of the segments in list
2. When using absolute orbits, a
NULL pointer can be used.

end_orbit_2 long* all Array of orbit numbers for thede | - >0
of the segments in list 2
end_secs 2 long* all Array of seconds elapsed since - >0
ANX for the end of the segments <nodal period]
in list 2
end_microsecs_2| long* all Array of microseconds witlin | - >0
second for the end of the segments <999999
in list 2
end_cycle_2 long* all Array of cycle numbers for the | - >0 or NULL

end of the segments in list 2.
When using absolute orbits, a
NULL pointer can be used.
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7.14.4 Output parameters xv_time_segments_and

Table 45: Output parameters of xv_time_segments_and

xv_time_segments_and long Function status flag,

=0 No error

> 0 Warnings, results generated
< 0 Error, no results generated

num_segments_out long - Number of segments in thaubutp - >0
list.
bgn_orbit_out long* | all Array of orbit numbers for the - >0
beggining of the segments
bgn_secs_out long*| all Array of seconds elapsed Jii¥ | - >0
for the beggining of the segments <nodal
period
bgn_microsecs_out long* all Array of microseconds wita - >0
second for the beggining of the <999999
segments
bgn_cycle_out long* all Array of cycle numbers for the - >0
beggining of the segments.
end_orbit_out long* | all Array of orbit numbers for thed of | - >0
the segments
end_secs_out long* all Array of seconds elapsed sié | - >0
for the end of the segments <nodal
period
end_microsecs_out long¥ all Array of microseconds init - >0
second for the end of the segments <999999
end_cycle_out long* all Array of cycle numbers for the end - ;?J ErL

of the segments.

ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of
static arrays. The memory for these dynamic arsmgdiocated within thev_time_segments_andunc-
tion. So the user will only have to declare thosaters but not to allocate memory for them. Howeve
once the function has returned without error, ther will have the responsibility of freeing the nmagnfor
those pointers once they are not used.
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7.14.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbytiine _segments_andCFI
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke time_segments_andCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get code

ERR Error allocating internal mem- | Computation not performed XV_CFI_TIME_SEGMENTS_

ory. AND_MEMORY_ERR
ERR Error getting absolute orbit Computation not performed XV_CFI_TIME_SEGMENTS_
vector from relative orbits. AND_REL_TO_ABS_ORBIT
_ERR
ERR Error getting relative orbit vec- | Computation not performed XV_CFI_TIME_SEGMENTS _
tor from absolute orbits. AND_ABS_TO _REL_ORBIT
_ERR
ERR Error sorting input list. Computation not performed XV_CFI_TIME_SEGMENTS _

AND_SORTING_ERR
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7.14.6 Runtime performances
The following runtime performance has been measaved 34 time segments.

Table 46: Runtime performances of xv_time_segments_and function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
0.11 0.041 0.043 0.0068
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7.15 xv_time_segments_sort

7.15.1 Overview
An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain
number and the seconds elapsed since the ascematiegcrossing.
Thexv_time_segments_sortunction sorts a list of orbital segments followitvgp different criteria:

» Absolute orbits: the segments are sorted by Hiait time

* Relative orbits

The time intervals used by _time_segments_sortan be expressed in absolute or relative orbitharm
This is valid for both:

* input parameter: first and last orbit to be coasgdl. In case of using relative orbits, the comesp
ing cycle numbers should be used, otherwise, tobkegyumber will be a dummy parameter.

e output parameter: time segments with time expoesse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,barof microseconds}

The orbit representation (absolute or relativelfieroutput segments will be the same as in thet ioniits.
Note that the sort criteria does not have anyimelawith the chosen orbit representation. The felig
example clarifies this:

Input orbits: 6, 8, 4, 5, 9, 3 (absolute)

Let's suppose that the cycle length is 4 orbiteethe relative orbits are:

input orbits: 2, 4, 4, 1, 1, 3 (relative)

When ordering this array, we have the followinggb#ities(table 47) depending on the orbit repre-
sentation and the sort criteria chosen:

Table 47: xv_time_segments_sort function

absolute orbits
6,8,4,5,9,3

absolute orbits

absolute orbits
3,4,5,6,8,9

relative orbits

absolute orbits
59,6,3,4,8

relative orbits
2,4,4,1,1,3

absolute orbits

relative orbits
3,4,1,2,4,1

relative orbits

relative orbits
1,1,2,3,4,4

Thexv_time_segments_sortequires access the following files to produceewults:

» the Orbit Scenario File: only if the orbits argeassed in relative numbers.
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7.15.2 Calling sequence xv_time_segments_sort

For C programs, the call tov_time_segments_soris (inputparameters are underlined

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long orbit_type, sort_criteria,
num_segments,
*bgn_orbit, *bgn_secs,
*bgn_microsecs, *bgn_cycle,
*end_orbit, *end_secs,
*end_microsecs, *end_cycle,
ierr, status;

status = xv_time_segments_sort (
&orbit_ id ,
&orbit_type , &sort_criteria ,
&number_segments :
bgn_orbit , bgn _second ,
bgn microsec , bgn cycle
end orbit ,end second ,
end _microsec , end cycle
ierr);

/* Or, using the run_id */
long run_id;

status = xv_time_segments_sort_run (
&run_id
&orbit_type , &sort_criteria ,
&number_segments :
bgn_orbit , bgn _second ,
bgn_microsec , bgn cycle
end orbit ,end second |,
end _microsec , end cycle
ierr);
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7.15.3 Input parameters xv_time_segments_sort

Table 48: Input parameters of xv_time_segments_sort

segments.

orbit_id xo_orbit | - Structure that contains the orbit -
_id* data
orbit_type long - Define the type of orbit Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters
sort_criteria long - sorting criteria to be used: Complete
absolute or relative orbits (see table 2)
num_segments long - Number of segments in the input. 0o >
bgn_orbit long* all Array of orbit numbers for the >0
beggining of the segments
bgn_secs long* all Array of seconds elapsed since >0
ANX for the beggining of the <nodal period]
segments
bgn_microsecs long* all Array of microseconds within & >0
second for the beggining of the <999999
segments
bgn_cycle long* all Array of cycle numbers for the >0 or NULL
beggining of the segments. When
using absolute orbits, a NULL
pointer can be used.
end_orbit long* all Array of orbit numbers for the end >0
of the segments
end_secs long* all Array of seconds elapsed since >0
ANX for the end of the segments <nodal period]
end_microsecs long* all Array of microseconds within 3 >0
second for the end of the <999999
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Table 48: Input parameters of xv_time_segments_sort

end_cycle long* all Array of cycle numbers for the | - >0 or NULL
end of the segments. When using
absolute orbits, a NULL pointer
can be used.
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7.15.4 Output parameters xv_time_segments_sort

Table 49: Output parameters of xv_time_segments_sort

xv_time_segments_and long Function status flag,
= 0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
ierr[10] long Error status flags
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7.15.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbytitne _segments_sorCFl
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be aisiaitg the
status vector returned by tke time_segments_sorCFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get code

ERR

Error allocating internal mem-
ory.

Computation not performed

XV_CFI_TIME_SEGMENTS_
SORT_MEMORY_ERR

ERR

Error getting absolute orbit
vector from relative orbits.

Computation not performed

XV_CFI_TIME_SEGMENTS_
SORT_CHANGING_ORBIT_
ERR
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7.15.6 Runtime performances

Runtime is smaller than CPU clock and it is notgulale to perfom loops for measuring it.
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7.16 xv_time_segments_merge

7.16.1 Overview

An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain
number and the seconds elapsed since the ascematiegcrossing.

Thexv_time_segments_mergé&inction merges all the overlapped segments wahHist (see Figure 16)

Figure 16 xv_time_segments_merge function

The input segments list need to be sorted accotditige start time of the segments. If this listas sorted,
it should be indicated in the function interfacehathe corresponding parameter (see below). Incise
the input list will be modified accordingly.

The time intervals used by _time_segments_mergean be expressed in absolute or relative orbit-num
bers. This is valid for both:

* input parameter: first and last orbit to be coasgdl. In case of using relative orbits, the comesp
ing cycle numbers should be used, otherwise, tobkegyumber will be a dummy parameter.

* output parameter: time segments with time expresse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,barof microseconds}

The orbit representation (absolute or relativeXfi@routput segments will be the same as in thet iobits.
Moreover, the segments will be ordered chronoldlyica

Thexv_time_segments_mergeequires access to the following files to prodiiseesults:
» the Orbit Scenario File: only if the orbits argeassed in relative numbers.
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7.16.2 Calling sequence xv_time_segments_merge

For C programs, the call tov_time_segments_merges (inputparameters are underlined

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long orbit_type, order_switch,
num_segments,
*bgn_orbit, *bgn_secs,
*bgn_microsecs, *bgn_cycle,
*end_orbit, *end_secs,
*end_microsecs, *end_cycle,
num_segments_out,
*bgn_orbit_out, *bgn_secs_out,
*bgn_microsecs_out, *bgn_cycle_out,
*end_orbit_out, *end_secs_out,
*end_microsecs_out, *end_cycle_out,
ierrfXV_NUM_ERR_MERGE], status;

status = xv_time_segments_merge(
&orbit  id ,
&orbit_type , &order_switch :
&number_segments
bgn orbit ,bgn secs
bgn_microsecs , bgn cycle
end orbit ,end secs ,
end_microsecs ,end cycle |
&num_segments_out,
&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);

/* Or, using the run_id */
long run_id;

status = xv_time_segments_merge_run(
&run id ,
&orbit_type , &order switch ,
&number_segments
bgn orbit ,bgn secs
bgn_microsecs , bgn cycle
end orbit ,end secs ,
end_microsecs ,end cycle |
&num_segments_out,
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&bgn_orbit_out, &bgn_secs_out,

&bgn_microsecs_out, &bgn_cycle_out,

&end_orbit_out, &end_secs_out,

&end_microsecs_out, &end_cycle_out,

ierr);
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7.16.3 Input parameters xv_time_segments_merge

Table 50: Input parameters of xv_time_segments_merge

orbit_id xo_orbit | - Structure that contains the orbit - -
_id* data
orbit_type long - Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters
order_switch long - Indicates if the input list is &at | - Complete
by start times. If input segments (see table 2)
are already sorted, the flag should
be set to XV_TIME_ORDER to
save computation time.
num_segments_in  long - Number of segments in the input >0
list.
bgn_orbit long* all Array of orbit numbers for the | - >0
beggining of the segments
bgn_secs long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments
bgn_microsecs long* all Array of microseconds within a - >0
second for the beggining of the <999999
segments
bgn_cycle long* all Array of cycle numbers for the >0 or NULL
beggining of the segments. When
using absolute orbits, a NULL
pointer can be used.
end_orbit long* all Array of orbit numbers for the end >0
of the segments
end_secs long* all Array of seconds elapsed since - >0
ANX for the end of the segments <nodal period]
end_microsecs long* all Array of microseconds within g - >0
second for the end of the segments <999999
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Table 50: Input parameters of xv_time_segments_merge

end_cycle long* all Array of cycle numbers for the | - >0 or NULL
end of the segments. When using
absolute orbits, a NULL pointer
can be used.
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7.16.4 Output parameters xv_time_segments_merge

Table 51: Output parameters of xv_time_segments_merge

xv_time_segments_merge | long Function status flag,
=0 No error
> OWarnings, results generated
< OError, no results generated
num_segments_out long - Number of segments in theubutp >0
list.
bgn_orbit_out long* | all Array of orbit numbers for the >0
beggining of the segments
bgn_secs_out long*| all Array of seconds elapsed X >0
for the beggining of the segments <nodal
period
bgn_microsecs_out long* all Array of microseconds with >0
second for the beggining of the <999999
segments
bgn_cycle_out long* all Array of cycle numbers for the >0
beggining of the segments.
end_orbit_out long* | all Array of orbit numbers for thed of >0
the segments
end_secs_out long* all Array of seconds elapsed e >0
for the end of the segments <nodal
period
end_microsecs_out long¥ all Array of microseconds init >0
second for the end of the segments <999999
end_cycle_out long* all Array of cycle numbers for the end - >0 or
of the segments. NULL
ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of

static arrays. The memory for these dynamic ariayalocated within thexv_time_segments_merge
function. So the user will only have to declarestapointers but not to allocate memory for themwveheer,
once the function has returned without error, ther will have the responsibility of freeing the nmagnfor

those pointers once they are not used.
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7.16.5 Warnings and errors

Next table lists the possible error messages that can be tehyrtieexv_time_segments_merg€FI
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke time_segments_merg€FI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR

Error allocating internal mem-
ory.

Computation not performed

XV_CFI_TIME_SEGMENTS_
MERGE_MEMORY_ERR

ERR

Error getting absolute orbit
vector from relative orbits.

Computation not performed

XV_CFI_TIME_SEGMENTS_
MERGE_REL_TO_ABS_OR
BIT_ERR

ERR

Error getting relative orbit vec-
tor from absolute orbits.

Computation not performed

XV_CFI_TIME_SEGMENTS_
MERGE_ABS_TO_REL_OR
BIT_ERR

ERR

Error sorting input list.

Computation not performed

XV_CFIl_TIME_SEGMENTS_
MERGE_SORTING_ERR
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7.16.6 Runtime performances
The following runtime performance has been measaved 34 time segments.

Table 52: Runtime performances of xv_time_segments_merge function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
0.054 0.026 0.017 0.006
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7.17 xv_time_segments_delta

7.17.1 Overview
An orbital segment is a time interval along theitprdiefined by start and stop times expressed aslain
number and the seconds elapsed since the ascematiegcrossing.

The xv_time_segments_deltdunction makes all the segments within a list, lengr shorter. After in-
creasing/decreasing the longitude of the segm#mgse are sorted and merged to avoid possibleaprerl
ping. Therefore, at the end the list is sortedaitdout overlapped segments

The time intervals used by _time_segments_deltaan be expressed in absolute or relative orbit-num
bers. This is valid for both:

* input parameter: first and last orbit to be coastdl. In case of using relative orbits, the comwesp
ing cycle numbers should be used, otherwise, tokegyumber will be a dummy parameter.

* output parameter: time segments with time expresse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,barof microseconds}

The orbit representation (absolute or relative}tieroutput segments will be the same as in the iobits.
Thexv_time_segments_deltaequires access to the following files to proditseesults:
» the Orbit Scenario File: only if the orbits argpexssed in relative numbers.
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7.17.2 Calling sequence xv_time_segments_delta

For C programs, the call tos_time_segments_deltas (inputparameters are underlijed

#includeexplorer_visibility.h”

{

xo_orbit_id orbit_id ={NULL} ;

long

orbit_type,
num_segments,
*bgn_orbit, *bgn_secs,
*bgn_microsecs, *bgn_cycle,
*end_orbit, *end_secs,
*end_microsecs, *end_cycle,
num_segments_out,
*bgn_orbit_out, *bgn_secs_out,
*bgn_microsecs_out, *bgn_cycle_out,
*end_orbit_out, *end_secs_out,
*end_microsecs_out, *end_cycle_out,
ierrfXV_NUM_ERR_DELTA], status;

double entry_offset, exit_offset;

status = xv_time_segments_delta(

&orbit i d,

&orbit_type

&entry offset , &exit_offset :
&number_segments

bgn orbit , bgn secs |,
bgn_microsecs , bgn cycle

end orbit ,end secs ,
end_microsecs , end cycle
&num_segments_out,

&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);

/* Or, using the run_id */
long run_id;

status = xv_time_segments_delta_run(

&run id ,

&orbit_type

&entry offset , &exit_offset :
&number_segments

bgn orbit , bgn secs |,
bgn_microsecs |, bgn cycle
end orbit ,end secs ,
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end_microsecs ,end cycle |
&num_segments_out,

&bgn_orbit_out, &bgn_secs_out,
&bgn_microsecs_out, &bgn_cycle_out,
&end_orbit_out, &end_secs_out,
&end_microsecs_out, &end_cycle_out,
ierr);
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7.17.3 Input parameters xv_time_segments_delta

Table 53: Input parameters of xv_time_segments_delta

orbit_id xo_orbit | - Structure that contains the orbit - -
_id* data

orbit_type long - Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters

entry_offset double Number of seconds to add/ seconds | -
subtract at the beggining of every
segments.

If entry_offset> 0, the
entry_offset is added at the
beggining of the segments making
them shorter.

exit_offset double Number of seconds to add/ seconds | -
subtract at the end of every
segments.

If exit_offset> 0 the exit_offset is
added at the end of the segments
making them longer.

num_segments_in  long - Number of segments in the input >0
list.

bgn_orbit long* all Array of orbit numbers for the | - >0
beggining of the segments

bgn_secs long* all Array of seconds elapsed since - >0
ANX for the beggining of the <nodal period]
segments

bgn_microsecs long* all Array of microseconds within g - >0
second for the beggining of the <999999
segments

bgn_cycle long* all Array of cycle numbers for the | - >0 or NULL

beggining of the segments. When
using absolute orbits, a NULL
pointer can be used.
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Table 53: Input parameters of xv_time_segments_delta

end_orbit long* all Array of orbit numbers for the end >0

of the segments
end_secs long* all Array of seconds elapsed since - >0

ANX for the end of the segments <nodal period]
end_microsecs long* all Array of microseconds within g - >0

second for the end of the segments <999999
end_cycle long* all Array of cycle numbers for the | - >0 or NULL

end of the segments. When using
absolute orbits, a NULL pointer
can be used.

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



N\
deim>s @Eesa

S P A C E

EOMECSEHINNNNNEDEED

Code:
Date:
Issue:
Page:

EE-MA-DMS-GS-0006

07/05/10
3.7.3
192

7.17.4 Output parameters xv_time_segments_delta

Table 54: Output parameters of xv_time_segments_delta

xv_time_segments_del long Function status flag,
ta =0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
num_segments_out long - Number of segments in theubutp >0
list.
bgn_orbit_out long* | all Array of orbit numbers for the >0
beggining of the segments
bgn_secs_out long*| all Array of seconds elapsed ski¢¥ | - >0
for the beggining of the segments <nodal
period
bgn_microsecs_out long* all Array of microseconds witha | - >0
second for the beggining of the <999999
segments
bgn_cycle_out long*| all Array of cycle numbers for the >0
beggining of the segments.
end_orbit_out long* | all Array of orbit numbers for tead of | - >0
the segments
end_secs_out long* all Array of seconds elapsed Jkit¢ | - >0
for the end of the segments <nodal
period
end_microsecs_out longy all Array of microseconds witha | - >0
second for the end of the segments <999999
end_cycle_out long*| all Array of cycle numbers for thed | - >0 or
of the segments. NULL
ierr[10] long Error status flags

Memory ManagemenfNote that the output visibility segments arrays pointers to integers instead of

static arrays. The memory for these dynamic ansgiocated within thev_time_segments_deltéunc-
tion. So the user will only have to declare thosaters but not to allocate memory for them. Howeve
once the function has returned without error, ther will have the responsibility of freeing the nmagnfor

those pointers once they are not used.
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7.17.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbytiine _segments_delt&CFl
function after translating the returned status vector into the equiViskeof error messages by calling
the function of the EXPLORER_VISIBILITY software libraky _get _msg

This table also indicates the type of message returned, i.e.aeitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be ivateiaticg the
status vector returned by tke time_segments_delt&CFI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR Error allocating internal mem- | Computation not performed XV_CFI_TIME_SEGMENTS_ | O
ory DELTA_MEMORY_ERR
ERR Error getting absolute orbit Computation not performed XV_CFI_TIME_SEGMENTS_ | 1
vector from relative orbits DELTA_REL_TO_ABS_ERR
ERR Error getting relative orbit vec- | Computation not performed XV_CFI_TIME_SEGMENTS_ | 2
tor from absolute orbits DELTA_ABS_TO_REL_ERR
ERR Error transforming from orbits | Computation not performed XV_CFI_TIME_SEGMENTS_ | 3
to processing times. DELTA_ORBIT_TO_TIME_E
RR
ERR Error transforming from Computation not performed XV_CFI_TIME_SEGMENTS_ | 4
processing times to orbits. DELTA _TIME_TO_ORBIT_E
RR
ERR Error modifying time seg- Computation not performed XV_CFI_TIME_SEGMENTS_ | 5
ment duration DELTA_TIME_ADD_ERR
ERR Error sorting input list Computation not performed XV_CFI_TIME_SEGMENTS_ | 6
DELTA_SORT_ERR
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7.17.6 Runtime performances
The following runtime performance has been measaved 34 time segments.

Table 55: Runtime performances of xv_time_segments_delta function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
78.1 37.9 64.4 13.3
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7.18 xv_time_segments_mapping

7.18.1 Overview

The functionxv_time_segments_mappingeturns groups of visibility segments of a zonehmitan orbit
range introduced by the user. These groups, or mggpcontain a minimum number of time segments
needed to cover the zone completely, and fulfilftllewing conditions:

» Each mapping only contains ascending or descersfiggents.
* The segments are ordered by the track number.
» Mappings with one segment will be returned ifaters completely the zone.

* A mapping is searched for each track with segmtrdtsonly contains left/right coverage in the
case of ascending/descending segments, and finigtiea track that only contains right/left cover-
age.

* Incomplete mappings are not returned. This coalpplen if the number of orbits is insufficient to
cover the zone.

Note that different mappings could contain a subsségments in common. For example in figure Ereh
are two possible different mappings:

* mapping 1: orbits 1, 2, 3, 4.
* mapping 2: orbits 502, 2, 3, 4.

Figure 17 Different mappings with common segments

@ Orbit Number

Orbit

Direction Swaths

[

- — — = Zone

The time intervals used byv_time_segments_mappingan be expressed in absolute or relative orbit
numbers. This is valid for both:

* input parameter: first and last orbit to be coasgdl. In case of using relative orbits, the comesp
ing cycle numbers should be used, otherwise, tobkeeyumber will be a dummy parameter.

* output parameter: time segments with time expresse{absolute orbit number (or relative orbit
and cycle number), number of seconds since ANX,brarof microseconds}

The orbit representation (absolute or relative}fieroutput segments will be the same as in thet ionbits.
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Thexv_time_segments_mappingequires access to several data structures asddilproduce its results:

the orbit_id (xo_orbit_id) providing the orbitahth. The orbit_id can be initialized with the fallo
ing data or files (see [ORBIT_SUM)]):

- data for an orbital change

- Orbit scenario files

- Predicted orbit files

- Orbit Event Files

- Restituted orbit files

- DORIS Preliminary orbit files

- DORIS Navigator files

the Instrument Swath File, excluding inertial swétes, describing the area seen by the relevant
instrument all along the current orbit. The Swadkadcan be provided by:

- A swath template file produced off-line by the BXPRER_VISIBILITY library
(xv_gen_swathfunction).

- A swath definition file, describing the swath gesiny. In this case the
Xv_time_segments_mappingenerates the swath points for a number of odjiten by the
user.

Zone Database File: just in case of using a zoma the data base.
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7.18.2 Calling sequence xv_time_segments_mapping

For C programs, the call tov_time_segments_mappings (inputparameters are underlined

#include”explorer_visibility.h”

{

xo_orbit_id orbit_id = {NULL};

long swath_flag, orbit_type,
start_orbit, start_cycle,
stop_orbit, stop_cycle,
zone_num, projection;
num_mappings, *num_segments,
*orbit_direction,
**pbgn_orbit, **bgn_secs,
**hgn_microsec, **bgn_cycle,
**end_orbit, **end_secs,
**end_microsec, **end_cycle,
**coverage,
ierr[XV_NUM_ERR_MAPPING], status;

double zone_diam, *zone_long, *zone_lat;

char *swath_file,
zone_id[9], *zone_db _file;

status = xv_time_segments_mapping(
&orbit id , &orbit type ,
&start_orbit , &start_cycle ,
&stop orbit , &stop cycle ,
&swath_flag ,s wath_file |
&zone_num , zone_id , zone_db file

&projection  , &zone diam , zone long

, Z0Nne

lat

&num_mappings,&num_segments,
&orbit_direction,

&bgn_orbit, &bgn_secs,&bgn_microsec, &bgn_cycle,
&end_orbit, &end_secs,&end_microsec, &end_cycle,

&coverage,ierr);

* Or, using the run_id */
long run_id;
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status = xv_time_segments_mapping_run(
&run_id , &orbit_type :
&start_orbit , &start_cycle :
&stop_orbit , &stop_cycle ,
&swath flag , swath file :
&zone_num , zone_id , zone_db file

&projection  , &zone diam , zone long

, Zzone lat

&num_mappings,&num_segments,
&orbit_direction,

&bgn_orbit, &bgn_secs,&bgn_microsec, &bgn_cycle,
&end_orbit, &end_secs,&end_microsec, &end_cycle,

&coverage,ierr);
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7.18.3 Input parameters xv_time_segments_mapping

Table 56: Input parameters of xv_time_segments_mapping

orbit_id xo_orbit Structure that contains the orbit - -
_id* data

orbit_type long Define the type of orbit - Complete
representation, i.e. absolute or (see table 2)
relative orbits in the input/output
parameters

start_orbit long First orbit, segment filter absolute | =0
Segments will be filtered as from or or:
the beggining of first orbit (within| relative « absolute
orbit range from orbit orbits
orbit_scenario_file) number >start_osf
First Orbit in the * relative
orbit_scenario_file will be used orbits<
when: repeat
» Absolute orbit is set to zero. cycle
* Relative orbit and cycle num

ber set to zero.

start_cycle long Cycle number corresponding tq cycle =0or
the start_orbit. Dummy when number | > first cycle
using relative orbits in osf
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Table 56: Input parameters of xv_time_segments_mapping

stop_orbit long - Last orbit, segment filter. absolute | =0
The final orbit range defined by | or or:
the start_orbit (start_cycle) and | relative « absolute
the stop_orbit (stop_cycle) shouldorbit orbits=>
not exceed one cycle. Otherwise number start_osf
within one mapping there will * relative
appear all the orbits that are equal orbits
but that belong to different cycles. srepeat
When: cycle

* stop_orbit = 0 (for orbit_type
= XV_ORBIT_ABS)

* stop_orbit = 0 and stop_cycle
= 0 (for orbit_type =
XV_ORBIT_REL)

the stop_orbit will be set to the

minimum value between:

« the last orbit within the orbita
change of the start_orbit.

* start_orbit+cycle_length-1
(i.e. the input orbit range will
be a complete cycle)

1%

stop_cycle long - Cycle number corresponding tq cycle =0or
the stop_orbit. Dummy when number | > first cycle
using relative orbits in osf
swath_flag long* - Define the use of the swath file] - XV_STF=0
« 0 = (XV_STF) if the swath XV_SDF =1
file is a swath template file. >0

* >0 if the swath files is a swat
definition file. In this case the
swath points are generated for
every “swath_flag” orbits

=)

swath_file char * - File name of the swath-file foeth
appropriate instrument mode
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Table 56: Input parameters of xv_time_segments_mapping

zone_num long Number of vertices of the zone >0
provided in zone_long, zone_lat
= 0 no vertices provided, use
zone_id / zone_db _file

=1 Point / Circular zone,

= 2 Line zone

> 2 Polygon zone

zone_id[9] char Identification of the zone, as EXACTLY 8
defined in zone_db_file. characters
This parameter is used ONLY IF
zone_num=20

3%
1

zone_db_file char * File name of the zone-databas
file.

This file is used ONLY IF
zone_num =0

projection long projection used to define polygon
sides as straight lines:

= 0 Read projection from Zones
DB (rectangular projection is used
by default if the DB does not
contain a projection)

= 1 Azimuthal gnomonic

= 2 Rectangular lat/long

zone_diam double Zone diameter for circular zongsn >0.0
dummy for other zones
If diameter equals 0.0 then zonel|is
Point Zone

zone_long double*| all zone_long[i-1]

Geocentric longitude of

- circle centre, for circ. zone, i =1
- point, for point zone, i = 1

- line-end, for line zone,i=1or 2
- vertices, for polygon zone,
i=1...zone_num
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Table 56: Input parameters of xv_time_segments_mapping

zone_lat

double*

all

zone_lat[i-1]
Geodetic latitude of
- circle centre, for circ. zone, i =1
- point, for point zone, i =1
- line-end, for line zone, i =1 or !
- vertices, for polygon zone,
i=1...zone_num

NV
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7.18.4 Output parameters xv_time_segments_mapping

Table 57: Output parameters of xv_time_segments_mapping

Xv_time_segments_m long Function status flag,
apping =0 No error
> 0 Warnings, results generated
< 0 Error, no results generated
num_mappings long Number of output mappings * >0
num_segments long* all num_segments[n] = number of | - >0
segments for the n-th mapping.
n=0... (hum_mappings-1)
orbit_direction long* | all Direction of the segmentsaof - Complete
mapping. (see table 2;
segment
direction)
bgn_orbit long** | all Array of orbit numbers for the - >0
beggining of the segments
bgn_secs long** | all Array of seconds elapsed since ANX >0
for the beggining of the segments <nodal
period
bgn_microsecs long**| all Array of microseconds witlain - >0
second for the beggining of the <999999
segments
bgn_cycle long** | all Array of cycle numbers for the >0
beggining of the segments.
end_orbit long** | all Array of orbit numbers for the@nf | - >0
the segments
end_secs long**| all Array of seconds elapsed since ANX >0
for the end of the segments <nodal
period
end_microsecs long**| all Array of microseconds within - >0
second for the end of the segments <999999
end_cycle long** | all Array of cycle numbers for theden| - >0 or NULL
of the segments.
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Table 57: Output parameters of xv_time_segments_mapping

coverage long ** | all coverage of the output segments. | - complete
see table 2

ierr long* Error status flags

Note 1:The output visibility segments and the coverageraturned as a two-dimensional table where the

first index indicates the number of the mapping] #re second one is the number of the segmentrwithi
the mapping.

Note 2(Memory Management)\ote that the output visibility segments arraye aointers to integers in-
stead of static arrays. The memory for these dyoamrrays is allocated within the
xv_time_segments_mappindunction. So the user will only have to declaresta@ointers but not to al-
locate memory for them. However, once the funckiaa returned without error, the user will haverte
sponsibility of freeing the memory for those poistence they are not used.
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7.18.5 Warnings and errors

Next table lists the possible error messages that can be returnedkbytiine _segments_mapping
CFI function after translating the returned status vector into the equivatesftdisor messages by
calling the function of the EXPLORER_VISIBILITY software libraxy_get_msg

This table also indicates the type of message returned, i.e.aitlaening (WARN) or an error (ERR),
the cause of such a message and the impact on the performedicalcoiainly on the results vector.

The table is completed by the error code and value. These error codes can be atalatidg the
status vector returned by tke time_segments_mappin@FI function by calling the function of the
EXPLORER_VISIBILITY software librariv_get _code

ERR | Error, wrong orbit Id. Computation not performed XV_CFI_TIME_SEGM | 0
ENTS_MAPPING_ORB
IT_STATUS_ERR
ERR | Error getting absolute ort Computation not performed XV_CFI_TIME_SEGM | 1
bit from relative orbit. ENTS_MAPPING_REL
_TO_ABS ERR
ERR | Error getting relative orbit vec- | Computation not performed XV_CFI_TIME_SEGM | 2
tor from absolute orbits ENTS MAPPING REF
_LATITUDE_ERR
ERR | Error computing swath | Computation not performed XV_CFI_TIME_SEGM | 3
width. ENTS_MAPPING_SWA
TH_WIDTH_ERR
ERR | Error calling Computation not performed XV_CFI_TIME_SEGM | 4
zone_vis_time function ENTS_MAPPING_ZON
EVISTIME_ERR
ERR | Error loading orbit sce- | Computation not performed XV_CFI_TIME_SEGM | 5
nario file. ENTS_MAPPING_LOA
D_OSF_ERR
ERR | Start orbit is less than Computation not performed XV_CFI_TIME_SEGM | 6
first orbit in OSF ENTS_MAPPING_WR
ONG_START_ORB_ER
R
ERR | Error, orbits changes Computation not performed XV_CFI_TIME_SEGM | 7
found within the input ENTS_MAPPING_WR
orbit range ONG_STOP_ORB_ERR
ERR | Error allocating memory.| Computation not performed XV_CFI_TIME_SEGM | 8
ENTS_MAPPING_ME
M_ERR
ERR | Error sorting segments. | Computation not performed XV_CFI_TIME_SEGM | 9
ENTS_MAPPING_SOR
T ERR
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Error getting relative
orbit vector from abso-
lute orbits.

Computation not performed

XV_CFI_TIME_SEGM
ENTS_MAPPING_ABS
_TO_REL_ERR

10

WARN

Cannot check segments for
start and stop orbits. Incom-
plete mappings could be gen-
erated.

Previous orbit to input start
orbit and/or next orbit to the
input stop orbit are not in the
same orbital change that the
input orbit range. It can not be
checked whether there are
segments missing at the
extremes of the orbit range.

Computation performed.

XV_CFI_TIME_SEGM
ENTS_MAPPING_NO _
CHECK_PERFORMED
_WARN

11

ERR

Error checking extremes of
the orbit range.

Computation not performed

XV_CFl_TIME_SEGM
ENTS_MAPPING_CHE
CK_EXTREMES_ERR

12
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7.18.6 Runtime performances
The following runtime performance has been measaved an interval of 50 orbits.

Table 58: Runtime performances of xv_time_segments_mapping function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
2289 1005 992 163
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7.19 xv_gen_swath

7.19.1 Overview

The xv_gen_swathfunction generates for the different instrumentde®the corresponding instrument
swath template file. These template files defiredtvaths to be used in the segment calculatiomesit
of explorer_visibility .

The selection of the algorithm to compute the svwpatihts depends on the parameters of the corregppnd
swath definition found in the instrument swath d#ifon file. The swath point type (geodetic or it
and the algorithm to be used is deduced from thengéry and other instrument dependent parametees (s
table 59). There is an example of a swath definifie in the Appendix A.

The instrument swath template file, consists oéader which contains the altitude range of the lswidie
data block contains locations of the swath (between 50 and 6000, &flyid 200) equally spread in time
along one orbit. Every swath location containssadi m points of the instantaneous swatt~E€1). For a
description of the swath configuration see sectidn2 and figure 8.

For Earth-fixed swaths, the location is given inddude and latitude, in degrees, for the orbihvation-
gitude of ascending node of 0.0 degrees. For hleswaths, the location is the direction in indripace
(True of Date) in Right Ascension and Declinationgdegrees, for the orbit with a Right Ascensio\ef
cending Node of 0.0 degrees.

The instrument swath template files are only depahdn:
* The instrument swath definition file
* The requested orbit number
* The orbit definition (orbit_id).

Table 59: Swath geometry definition (algorithm)

Swath point type
Algorithm description (XD_Swath_point_|
type_enum)

Geometry
(XD_Swath_geom_enum)

Pointing_Geometry (azimuth, |Swath point computed with xp_target_inter Geodetic
elevation, altitude) with that azimuth, elevation and altitude

Distance_Geometry (azimuth, |Swath point computed with Geodetic
elevation, altitude, distance) |xp_target_ground_range with that azimuth,
elevation, altitude and distance

|Limb_Geometry (azimuth and |Swath point computed with Geodetic
altitude) Xp_target_altitude with that azimuth and

altitude
[Inertial_Geometry (azimuth angSwath point computed with Inertial
altitude) Xp_target_altitude with that azimuth and

altitude. The swath point is the RA and
Declination of the target.

Sub_Satellite_ Geometry (no |[Computation of the sub-satellite point Geodetic
lparameters)

IASAR_Geometry (azimuth, |Specific algorithm for the three swath points  Geodetic
|elevation, altitude) for ASAR instrument in Envisat.
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7.19.2 Calling interface

The calling interface of thev_gen_swathCFI function is the following (input parameters anderlinejt

#include <explorer_visibility.h>

{

Xxo_orbit_id orbit_id = {NULL};

Xp_atmos_id atmos_id = {NULL};

long requested_orbit,

version_number;
char *swath_definition_file;
char swath_file[XD_MAX_STR], *dir_name, *file_class,
*fh_system;

long status, ierr[XV_ERR_VECTOR_MAX_LENGTH],

status = xv_gen_swath (&orbit_id , &atmos id
&requested_orbit , Swath_definition_file :
dir_name , Swath_file :
file_class , &version_number , fh_system |,
ierr);

/* Or, using the run_id */

long run_id;

status = xv_gen_swath_run (&run_id ,
&requested_orbit , Swath_definition_file :
dir_name , S wath file
file_class , &version_number , fh_system |
ierr);

}
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7.19.3 Input parameters

Thexv_gen_swathCFI function has the following input parameters:

Table 60: Input parameters of xv_gen_swath function

C name

C type

Array
Element]

Description
(Reference)

Unit
(Format)

Allowed
Range

orbit_id

xo_orbit_id*

Structure that contains the orbit
data.

atmos_id

Xp_atmos_id*

Structure that contains the
atmosphere initialisation.

This parameters is needed only if
the swath definition file requires
atmosphere initialisation. This
happens when the refraction
model in the SDF is USER_REF
or PRED_REF.

|requested_orbit

long*

Orbit for which the instrument
swath template file will be calcu-
lated.

absolute orbit
number

>0

swath_definition_file

char*

File name of the instrument
swath definition file

dir_name

char*

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

swath_file

char*

Name for output swath file.

If empty (i.e. *), the software will
generate the name according to
file name specification pre-
sented in [FORMATS], in this
case the generated name is
returned in this variable

Ifile_class

char*

File class for output swath file

version_number

long*

Version number of output swath
file

fh_system

char*

System field of the output swath |

file fixed header
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7.19.4 Output parameters

The output parameters of tke_gen_swathCFI function are:

Table 61: Output parameters of xv_gen_swath function

C name

Array

C type Element

Description
(Reference)

Unit
(Format)

Allowed Range

swath_file

char*

Name for output swath
file.
This is only an output

parameter when it is

empty (i.e. “; see descrip-
tion of this parameter in
table 60)

ier[XV_ERR_VECTOR_
MAX_LENGTH]

long all

Status vector

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



Code: EE-MA-DMS-GS-0006

d e ] m S @'esa - Eilt;i: 07/035-/71.2

=TNECSEHINNEDEIED
s P ACE Page: 212

7.19.5 Warnings and errors

Next table lists the possible error messages #nate returned by thev_gen_swathCFlI function after
translating the returned status vector into thevedent list of error messages by calling the fumrtof the
EXPLORER_VISIBILITY software librariv_get_msg(see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warningMARNor 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 thexv_gen swath CFI function by calling the function of the
EXPLORER_VISIBILITY software librarykv_get _codgsee [GEN_SUM]).

Table 62: Error messages of xv_gen_swath function

Et)r/rs)er Error message Cause and impact Error code Elr\:gr
ERR | Error, wrong orbit Id. Computation not performed él\_/r_j\ljll_Ff;é\lRTSWATH_OR 0
ERR |Wrong requested orbit Computation not performed )(S\L/J_ECSEI'IE(ngﬁsB\I/'VI'éggﬁRE 1
ERR g;[léld not get the creation Computation not performed éﬁgﬁ,ﬂ:ﬁffé‘_ﬁﬁ?'ﬂ‘cu 2
ERR ir;?; transforming time for- Computation not performed EYE(C)EVEEQI_OSI\\K 'E-IQ_FL—TIM 3
ERR ﬁzz;ﬂmneot create the Computation not performed )E(XT'EZI:_I(LBEEI\T A—hs/l\évj;r;R—CR 4
ERR Eérnoltnree:izigg swath defini- Computation not performed ;(YﬁCEZK:Sf;EERqu_SWATH_SD 5
ERR Ecr;g:scomputing the swath Computation not performed il\_/ég;:ggg—SWATH—xv— 6
ERR t(ézzjyla?a?g:‘i\llgittg (‘;?Sekswath Computation not performed I).(I_\I/E—_CélgﬁeEN—SWATH—WR 7
cre [ TS T Compuaton ot promes [y ST A
WARN dcicr):(lzltjorr]; t\'T‘i);:g\Eh?rrilr:ap(l:ﬁrrent Computation performed XV_CFI_GEN_SWATH_NO 9
directory will be used instead _DIR_WARN

7.19.6 Runtime performances

The following runtime performance has been measured

Table 63: Runtime performances of xv_gen_swath function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
6517 1850 4797 590
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7.19.7 Executable Program

Thegen_swathexecutable program can be called from a Unix sl
gen_swath-sat satellite_name
-sdf swath_definition_file_name
-file orbit_file_nameorbit orbit_number
[-dir dir_name] (current directory by default)
[-stf swath_template_filename] (empty string by default)
[-flcl file_class] (empty string by default)
[-vers version] (version = 1 by default)
[-fhsysfh_system] (empty string by default)

[ -show]
{(-tai TAI_time -gpsGPS_timeutc UTC_time-utl UT1_time)|
(-tmod time_modelttfile time_reference_data filérid time_reference
{(-tmO time O-tm1 time 1) | forbO orbit 0-orb1 orbit 1) } )}
Note that:
» Order of parameters does not matter.

* Bracketed parameters are not mandatory (For exampl-stf argument is not provided,
instrument_swath_file_name_suffix is considereddé@an empty string).

« Options between curly brackets and separated\mrtecal bar are mutually exclusive (For exam-
ple, that lines 3 and 4 are mutually exclusive).

e [-xl_v ] option for EXPLORER_LIB Verbose mode.

* [-xo_v] option for EXPLORER_ORBIT Verbose mode.

* [-xp_v] option for EXPLORER_POINTING Verbose mode.
e [-xv_v] option for EXPLORER_VISIBILITY 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.

e Important: gen_swath does not allow user defined atmosphetdelsioso the refraction model in
the input SDF must be NO_REF or STD_REF.

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



deim>s @esa_.._...__

S P A C E

Code:
Date:
Issue:
Page:

EE-MA-DMS-GS-0006
07/05/10

3.7.3

214

Example:

gen_swath -sat ENVISAT -orbit 2000 -osf ACCEPTANCE_OSF.N1

-sdf SDF_MERIS.1200pts.N1 - xv_v
-dir ./gen_swath
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7.20 xv_gen_swath_no_file

7.20.1 Overview

Thexv_gen_swath_no_fildunctiongenerates for the different instrument modes the corresponding in-
strument swath templatiata.

The aim of this function is to provide another nfaee for the functiorxv_gen_swathin which the swath
data is returned in a swath structure instead teale to a file.

7.20.2 Calling interface

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

#include <explorer_visibility.h>
{
xo_orbit_id orbit_id = {NULL};
Xp_atmos_id atmos_id = {NULL};
long requested_orbit,
version_number;
xd_sdf_file *sdf;
xd_stf_file *stf;
char *file_class,*fh_system;
long status, ierrf[XV_ERR_VECTOR_MAX_ LENGTH];
status = xv_gen_swath_no_file (&orbit_id , &atmos _id
&requested_orbit :
&sdf L &stf
file_class , &version _number :
fh_system , lerr);

/* Or, using the run_id */
long run_id;

status = xv_gen_swath_no_file_run (&run_id ,
&requested_orbit :
&sdf L &stf
file_class , &version _number :
fh_system , lerr);
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7.20.3 Input parameters

Thexv_gen_swathno_file CFl function has the following input parameters:

Table 64: Input parameters of xv_gen_swath_no_file function

C name

C type

Array
Element]

Description
(Reference)

Unit
(Format)

Allowed
Range

orbit_id

xo_orbit_id*

Structure that contains the orbit
data.

atmos_id

Xp_atmos_id*

Structure that contains the -
atmosphere initialisation.

This parameters is needed only if
the swath definition file requires
atmosphere initialisation. This
happens when the refraction
model in the SDF is USER_REF
or PRED_REF.

|requested_orbit

long*

Orbit for which the instrument
swath template file will be calcu-
lated.

absolute orbit
number

>0

sdf

xd_sdf file

Swath definition file structure
data. This structure is defined in
[DAT_SUM] and can be got by
reading a swath definition file
with the CFI function
xd_read_sdf .

kile_class

char*

File class for output swath data

version_number

long*

Version number of output swath
data

|fh_system

char*

System field of the output swath |

file fixed header data

7.20.4 Output parameters

The output parameters of tke_gen_swath_no_fileCFI function are:

Table 65: Output parameters of xv_gen_swath_no_file function

Array Description Unit
nam t Allowed Ran
SIS S Element (Reference) (Format) HEE RENMZS
<tf xd_stf_f|_ Swath Template structure | )
ile defined in [DAT_SUM]
lerr[XV_ERR_VECTOR_ lon all Status vector - -
MAX_LENGTH] 9
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7.20.5 Warnings and errors

The error and warning messages and codesx¥ogen_swath_no_fileare the same than for

Xv_gen_swath(see table 62) .

The error messages/codes can be returned by the CFI fuxictiget msg/xv_get_codafter trans-
lating the returned status vector into the equivalent list of eressages/codes. The function identifier
to be used in that functions is XV_GEN_SWATH_ID (from table 1).

7.20.6 Runtime performances

The following runtime performance has been measured

Table 66: Runtime performances of xv_gen_swath_no_file function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
2330 1203 4080 360
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7.21 xv_gen_scf

7.21.1 Overview

Thexv_gen_scffunction generates a Swath Control file. This file containg afligsibility segments
together with some features linked to the segment that are used for the visnadistite segment in
the ESOV tool.

In order to generate the file, the same xo_orbivaidable that was used for the generation of thibdnity
segments has to be provided. Moreover, this xot ddbhas to be implemented with one of the follogvin
funcitons:

e Xo0_orbit_init_def
« Xxo0_orbit_init_file with an orbit scenario file (@n orbit event file used as an orbit scenario)

7.21.2 Calling interface

The calling interface of thev_gen_scfCFI function is the following (input parameterg amderlinelt

#include <explorer_visibility.h>

{
xo_orbit_id orbit_id = {NULL};
char instrument[XD_MAX_STR];
long version_number;
char *file_class,*fh_system;
char dir_name[XD_MAX_STR], scf_filename[XD_MAX_STR];
long status, ierr[XV_NUM_ERR_GEN_SCF];
long number_segments;
long *bgn_orbit, *bgn_second, *bgn_microsec;
long *end_orbit, *end_second, *end_microsec;
xd_scf_appear * appearance;

status = xv_gen_scf (&orbit_id , instrument , &number_segments
bgn_orbit , bgn_second , bgn_microsec
end_orbit ,end _second ,end _microsec
appearance ,
dir_name , scf_filename :
file_class , &version_number , Th_system |
ierr);

[* Or, using the run_id */

long run_id,;
status = xv_gen_scf _run (&run_id , instrument , &number_segments
bgn_orbit , bgn second , bgn microsec
end_orbit ,end _second ,end _microsec
appearance ,
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dir_name , scf_filename ,
file_class , &version_number , fh_system |
ierr);
}
7.21.3 Input parameters
Thexv_gen_scfCFI function has the following input parameters:
Table 67: Input parameters of xv_gen_scf function
C name C tvpe Array Description Unit Allowed
yp Element (Reference) (Format) Range
orbit_id xo_orbit_id* |- Structure that contains the orbit |- -
data.
instrument char - nstrument name - -
|' har* I
[rumber_segments |long - Number of input segments -
- Array of absolute orbit numbefs
|logn_orbit long* for the beggining of the >0
segments
- Array of seconds elapsed sinee
|logn_second long* ANX for the beggining of the >=0
segments
Array of microseconds within|a
|ogn_microsec long* - second for the beggining of the >=0
segments
kend orbit lona* - Array of absolute orbit numbefs >0
- g for the end of the segments
- Array of seconds elapsed sinee
lend_second long* ANX for the end of the > =0
segments
Array of microseconds within|a
lend_microsec long* - second for the end of the > =0
segments
xd_scf_appe Array with the structures contain-|-
lappearance - ing the appearance for every -
ar segment (see [DAT_SUM])
Directory where the resulting -
dir_name char* - STF is written (if empty (i.e. “), -
the current directory is used)
Name for output swath file.
If empty (i.e. *), the software will
generate the name according to
scf_filename char* - file name specification pre- - -
sented in [FORMATS], in this
case the generated name is
returned in this variable
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Table 67: Input parameters of xv_gen_scf function
Array Description Unit Allowed
SIS SLVEE Element (Reference) (Format) Range
File_class char* - File class for output file - -
\version_number long* - Version number of output file - >=0
. ) System field of the output file i
I(h_system char fixed header

7.21.4 Output parameters

The output parameters of tke_gen_scfCFI function are:

Table 68: Output parameters of xv_gen_scf function

empty (i.e. “;
tion of this parameter in

table 67)

see descrip-|

Array Description Unit
nam t Allowed Ran
SIS S Element (Reference) (Format) HEE RENMZS
Name for output SCF.
This is only an output
scf_filename char* |- Darameter\‘/‘\‘/‘hen [Lis -

| SCH

lierr’XV_NUM_ERR_GE

long

all

Status vector

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual




deimos

S P A C E

Eesa

EOMECSEHINNNNNEDEED

Code:

EE-MA-DMS-GS-0006

Date: 07/05/10
Issue: 3.7.3
Page: 221

7.21.5 Warnings and errors

Next table lists the possible error messages Hrabe returned by thes_gen_sciCFI function after trans-
lating the returned status vector into the equiMalist of error messages by calling the functidrihe
EXPLORER_VISIBILITY software librariv_get_msg(see [GEN_SUM]).

This table also indicates the type of messagemnetyr.e. either a warningMARNor 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 thev_gen_scfCFI function by calling the function of the EXPLE@R_VISIBILITY
software libraryxv_get_codgsee [GEN_SUM])).

Table 69: Error messages of xv_gen_scf function

Error . Error
Error message Cause and impact Error code
type No
. . XV_CFI_GENSCF_NO_SE
ERR |No segments to write Computation not performed GMENTS_ERR 0
The orbit has not been initial- . XV_CFlI_GENSCF_ORBIT_|I
ERR ised Computation not performed NIT_ERR 1
L . XV_CFI_GENSCF_ORBIT_|I
ERR |Wrong orbit initialisation mode|Computation not performed NIT_MODE_ERR 2
Could not get the creation . XV_CFI_GENSCF_CURRE
ERR date Computation not performed NT_TIME_ERR 3
Could not get orbit number for XV_CFI_GENSCF_ORBIT_
ERR . _g Computation not performed [TO_TIME_CONVERSION_E| 4
the orbit = %ld RR
Error transforming time for- . XV_CFI_GENSCF_TIME_C
ERR mats Computation not performed ONVERSION_ERR 5
) . XV_CFI_GENSCF_CREATE
ERR |Could not create the filename [Computation not performed _FILENAME_ERR 6
Could not get orbital informa- . XV_CFI_GENSCF_GET_O
ERRion for orbit %ld Computation not performed |17 e ERR !
Wrong input file name. The . XV_CFlI_GENSCF_WRONG
ERR file cannot be created Computation not performed FILENAME_ERR 8
Could not write the swath con- . XV_CFI_GENSCF_WRITE_
ERR trol file to disk Computation not performed ERR 9
Could not find the input direc-
WARN |tory \"%s\". The current direc- |Computation performed XV_CFI_GENSCF_NO_DIR 10
; : WARN
tory will be used instead —

Earth Explorer Mission CFl Software. EXPLORER_VISIBILITY Software User Manual



deimHs Eesa

S P A C E

EOMECSEHINNNNNEDEED

Code:
Date:
Issue:
Page:

EE-MA-DMS-GS-0006

07/05/10
3.7.3
222

7.21.6 Runtime performances

The following runtime performance has been measimethe generation of a SCF with 27 visibility seg

ments.

Table 70: Runtime performances of xv_gen_scf function

Solaris 32-bit. Solaris 64 bit. Linux 32-bit. Linux 64-bit.
[ms] [ms] [ms] [ms]
64 36 12 8
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8 LIBRARY PRECAUTIONS

The following precautions shall be taken into actauhen using EXPLORER_VISIBILITY software li-
brary:
* When a message like
EXPLORER_VISIBILITY >>> ERROR imxv_function: Internal computation error

or
EXPLORER_VISIBILITY >>> WARNING inxv_function: Internal computation warninign

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 71: Known problems

CFl library Problem

Work around solution

I.F.e.FEFa.H. N.e_feman_ve%eﬂ_emqe_h.b{ﬁalﬁy_e*}t_s H I -

Functions not available yet -

XV_gps_vis_time
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