Space-Time Coordinate
Metadata for the VO

Arnold Rots
SAO



Space-Time Coordinate Metadata

 The STC metadata describes the volume in
coordinate space occupied by the data,
resource, or query they are attached to

* The (intertwined) coordinates are:
— Time
— Space
— Redshift / Doppler velocity
— Spectrum

 \What it does not describe is how this volume is

projected/mapped onto the dataset (e.g., pixel
array)
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STC Structure

STC contains three top-level element types:

— CoordSys describes the coordinate frames
— Coords for specifying a particular position
— CoordArea specifies a volume

The STC metadata element takes on one of four forms, depending
on context:

— Resource description

— Query specification

— Catalog dataset

— Observation dataset
The (spatial) region specification is used in CoordArea
The schema definition is provided in three files, found at
http://hea-www.harvard.edu/~arots/nvometa:

— stc.xsd

— coords.xsd

— region.xsd
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—| ResourceProfile

Describes the spatial and
ternporal coverage of a
razaUrCe

—| SearchLocation

Defines the spatial and
ternporal coordinate space

STCmetadata - specified by a query
o] wove
=0 r _
s —] CatalogEntryLocation
Toplewel: STCmetadata
contains a choice of: Describes the spatial and
ResourceProfle, ternporal coverage of a catalog
SearchLacation, [Fragrment)
CatalogEntryLocation, ar
OhbseryationLocation plus -
ObzervataryLocation elerments Observatoryl ocation

Specifies the lacation of the
_(:D obzervatory duting the
obzervation
Descrbes the spatial and

ternporal wolurne covered by ObservationLocation
an observation

Crescribes the spatial and
ternporal coverage of the
obzervation
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The CoordArea indicates
the resource’s coverage.
CoordSpec provides
information on typical
errors, resolution, and
fields of view.

STCmetadata L
substGrp

Toplewel: STCmetadata
contains a choice of:
ResourceProfle,
SearchLocation,
CatalogEntrylLocation, or
ObzervationLocation plus
Obzety atoryLocation elernents

2003-05-09

—| ResourceProfile [%]—E—jzl—

Describes the spatial and
ternporal coverage of 2
resource

__| Coordsystem r%]

bype | ste: coordSystemType i

1.0
The coordinate systern definition:
spatial coordinate Frame and
refierence position; tirme frare and
reference position; the coordinate
Aawor; and the planetary
ephernetis; an ID is required,
since this is how coordinate
elernents are associated with their
coordinate systemns

CoordArea

H
bype | stoicoordbreaType

The coverage area of the
resource; the All Factor does not
need to be 1.0

—F

—| SearchLocation

Crefines the spatial and
ternparal coordinate space
specified by a quary

—| CatalogEntryLocation

Drescibes the spatial and
ternporal coverage of a catalog
[fragrient]

CoordSpec T

bype | cricoordsType ]

CoordSpec contains
infarrnation on tirne and spatial
resolution, etrors, and
pizelsizes (if fxed); typical best
rurnbers are expected

Observatorylocation

—(B

Describes the spatial and

’_{ Speacifies the location of the
observatary during the

observation

ternporal wolume covered by
an observation

ObservationLocation

Crescribes the spatial and
ternparal cowerage of the
obsetwation
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Space-Time Coordinate Metadata



CoordArea indicates the
region of interest.
CoordSpec indicates the
image size, resolution,
and errors that the client
Is interested in.

STCmetadata

substGrp -

Toplewel: STCmetadata
contains a choice of;
ResourcePraofile,
SearchLocation,
CatalagEntryLacation, or
CbservationLocation plus
ObsetvatoryLocation elernants

2003-05-09

—| ResourceProfile

[rescribes the spatial and
ternpotal coverage af a
resource

—| SearchLocation E]—[—“'—:El—

Drefines the spatial and
ternpotal coordinate space
specified by a quary

wicg=

—| CatalogEntryl ocation

[rescribes the spatial and
ternpotal coverage of a catalog
(Fragrnent)

L_oa

CoordSystem =
type | sto:coordSystemType ]

1.0
The coordinate systern definition:
spatial coordinate frame and
reference position; time frame and
reference position; the coordinate
Aawar; and the planetary
ephernetis; an ID is required,
since this is how coordinate
elernents are associated with their
coordinate systerns

CoordArea n

[+
type | st coordAreaType

Region of Interest

CoordSpec contains
infatrnation on desired time
and spatial resolution, erars,
and pixelsizes [iF fixed); typical
best numbers are expected

vatorylLocation

—( 5

[rescribes the spatial and

observati

the location of the

Obser
Specifies
observatory during the

an

ternporal wolurne covered by

B Obser
an observation

vationLocation

[rescribes the spatial and

ternparal
obzeryati

cowerage of the
on
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Servers of catalog
data are encouraged
to indicate what the e e

coverage of the T —— #
retu rned d ata iS ] tvpe |stc:conrdS\,fstemType

1.0
The coordinate systern definition:
spatial coordinate fame and
reference position; tirme Frame and
reference position; the coordinate
fAawar; and the planetary
ephemeris; an ID iz raquired,
since thiz iz how coordinate
elernents are associated with their
coordinate systens

STCmetadata

substGrp -

Topleval: STCmatadata
containg a chaice of:
ResourcaProfils,
SearchLocation,

Coords

_{ CatalogEniryl ocation E'_@E'_._ bype | ord coordsType %]

Drezcribes the spatial and
ternporal coverage of a catalog
[Fragrment]

|

E 1.

1 The coordinate elemant

' consists ither of a coordinate
CatalogEntryLacation, or ' file or a sequence of time
OhservationLocation plus i elernent, spatial coordinate
ChservatoryLocation elerments i element, welocity elemnent,

' and redshift element; the

1 spatial and velodity elements

v may be scalar or vectars it

i needs to refer to a coordinate

' System

|

I

|

i ! CoordArea [.E'I
[ F

0.0
Optional specification of the
ares cowered by the catalag
data

ObservatorylLocation

Specifies the lacation of the
observatory during the
obzervation

Drascribes the spatial and
ternporal volurne covered by ObservationLocation

an observation

Drescribes the spatial and
ternparal cowerage of the
obsarvation
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Observational data need

ResourceProfile

Describes the spatial and
temporal cowerage of a
resource

SearchLocation

Crefines the spatial and
ternporal coordinate space
specified by a query

Drescribes the spatial and
ternporal coverage of a catalog
[Fragrment)

STCmetadata

Toplewel: STCretadata
contains a choice of:
ResaurcePraofile,
SearchlLocation,
CatalogEntryLocation, or
ObservationLecation plus
ObservatoryLocation elernents

N

[rescribes the spatial and
temporal walume covered by
an obzervation

not only the position of the
data, but also of the
observatory in order to be

complete.

2003-05-09

CatalogEntryLocation [—{—-= 7]

Observatorylocation

Specifies the lacation of the
abservatory during the
observation

Obserw: nlLocation =

[Crescribes the spatial and
temporal coverage of the
obzervation

Generated with XMLSpy Schema Editor MR G Az

stocoordSystemType

1.0
The coordinate systern definition:
spatial coordinate frarme and
reference position; time frarme and
reference position; the coordinate
Aawar; and the planetary
ephemeris; an ID is required,
since this is how coordinate
elements are associated with their
coordinate systems

crocoordsType

The coordinate alement
consists either of a coordinate
file or 2 sequence of time
elernent, spatial coordinate
element, velacity element,
and redshift element; the
spatial and welacity elements
may be scalar ar wector it
needs to refer to a coordinate

systern

stoicoordSystemType

1.
The coordinate systern definition:
spatial coordinate frarne and
reference position; time frame and
reference position; the coordinate
Aavar; and the planetary
ephemetis; an ID is required,
since this iz how coordinate
elements are associated with their
coordinate systems

crd coordsType

The coordinate elernant
consists either of a coordinate
file or 2 sequence of time
alement, spatial coordinate
element, velocity elerment,
and redshift elernent; the
spatial and welacity elements
may be scalar or wector; it
needs to refer to a coordinate
Tystem

stocoordireaType

The field of views
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N TimeFrame &

bype |stu::timeFrameType T

The tirne coordinate reference
frame

SpaceFrame 0

The CoordSys element e [ste spaceFrameType T
contains the coordinate e apatial cosrdnate eference
frames for each of the FspectralFrame
coordinates, a B T
deSCrl ptlon Of What |S enum | OBSERVATORY GEOCENTER...

The reference frame For the spectral

the coordinates axes ey A e
are, and a reference to The coontmas sysam -

definition: spatial coordinate EWF‘E LSTC:dDF'F'lEVTYF'E ]

H frarme and reference position; b
a planetary ephemeris time frame and reference T R hather
pasition; the coordinate Aavar; the walues are welocity or

(if need ed ) ] and the planatary ephermeis; vedshift (v alue_type)

an ID is required, since this is
hawe coardinate elerments are
associated with their CoordFlavor
coardinate swsterns

bype |stu::u:u:u:urdFIavu:urT§.-'pe

Provides the coordinate
definitions: nurnber of axes,
SPHERICAL or CARTESIAM,
presence of welocities, and the
Doppler definitions (jF needed)

~PlanetaryEphem

__Etype zto:planetaryEphemType
ydefault

If solar systern positions are implied
amywhere, the planetary ephernens ta
be used needs to be provided - usually
JPL-DE40S with ICRS and JPL-CE200
with FEG

Generated with XMLSpy Schema Editor TR oA
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(timeFrameT].rpe I}:]—(—-"—E—

ETimE:Srt::alf:

vpe crdtimescaleType

default

enum | TT TDT ET TDB TCG TCB TALL..

The time reference Frame consists of a tirne
scale, a tirme Forrnat, and a reference tirne, if

needad

TimeRefPosition

type | sterefPosType

Oigin of the coordinate
reference Frarne! either a
"krowen place” such as
geocenter or barycentar, or a
position defined in a known
coardinate systen

Generated with XMLSpy Schema Editor M R oAl

TimeRefPosition is the place
where time is measured —

either a name from an

enumerated list, or a specified

position in space.
2003-05-09

| sterrefPosType

| ERJErfPrl:nsr

[ype  |xsstring
default | TELESCOPE
enum | BARYCEMTER HELIDCEMTER ...

CoordOrigin .

| bype |crd:coordsType T

- _____ ____ _____

Space-Time Coordinate Metadata
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] CoordFrame M

type | sto:coordFrameType i

Coordinate reference frame:
optional equino: with either 2
standard reference systern
[ICRS, FKS, FE4] and aptional
standard pole (equatorial,
acliptic, galactic, etc)), ar pole
[positive Z-axis) and positive

(spaceFrameType E]—(—-H—E— ¥-avis direction

| steorefPosType

| FRefPos |
Iype wzstring
default | TELESCOPE |
|| CoordRefPosition enum | BARYCEMTER HELIOCEMTER ... |
[ype | sterefPosType
Orgin of the coordinate CoordOrigin FH |
referance frame: either a | bype | crd:coordsType N
"knowen place" such as |
geocenter of barycentet, org —mr — — — — — — — — — — — ——

position defined in a known
coordinate systern

iy . Generated with XMLSpy Schema Editor MR oAl
CoordRefPosition is the

origin of the spatial
coordinate system — either a
name from an enumerated
list, or a specified position in
space. For the coordinate
frame, see the next page.
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(cnurdFrameT].rpe [Tj—@zl—

Coordinate reference Franne:
optional equino: with eithar a
standard reference system
[ICRS, FEE, FE41 and aptional
standard pole (equatorial,
ecliptic, galactic, etc,), ar pole
[positive Z-axis) and pasitive
-axis direction

The spatial coordinate
frame allows for an
arbitrarily oriented set
of axes, centered on
an origin (see
previous page).

2003-05-09

EECuurquuinu:

_ Abype
wdetaut

ste: coordEquinoxType |

Coardinate equino:: BYyear! or
Myear) with at least one decimal;
do not use in conjunction with ICRS

Most comrnen: standard
referance swstern with aptional
pole direction [deFault:
aquatoriall

-3 [

default [ICRS
enum [ICRS FES Fl4

FRefSystem
bype  |xsistring

=StandardPole i
bvpe | xsstring :

idefaurt EcalATORIAL
venum | EQUATORIAL ECLIPTIC GALA...

Pole_Zaxis M

type | crdcoordsType |

(B

Cefine coordinate reference
Frarne Fromn scratch; pole and
¥-axis need to be defined in a
known coordinate systern

Generated with XMLSpy Schema Editor # Ro a0

.
|

Xaxis =

[+
ype | crd.coordsType
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EI.'Ii:|n|:|n|:|nIE=r[.'lei'lniti-.'mn

__|bype stordopplerDefintionType
default
ernum  [OPTICAL RADIO RELATIISTIC

The Doppler definition used: aptical, radia, or
peeudo-relativistic (2., how is a redshift
converted to a welocity); the most corrnon is
== optical, except when the reference is LSRE
Contains the Doppler (usually radic)
definitions, including whether
the walues are welocity ar
redshift [valuz_type)

EIlli:l|:|n|:|n|E:rRJE:fE:rE:m:E:

L |tvpe stordopplerReference Type
default

enum | OBSERY ATORY GEQCEMTER...

The reference frame for the Doppler velacities:
nate presence of LSE

Generated with XMLSpy Schema Editor # Ro b il
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The coordinates element
may refer to a file or it may
contain actual positions in
the four coordinate groups.
Spatial position may be
one-, two-, or three-
dimensional and may
include velocities (as
distinct from redshift; i.e.,
physical velocity, not
Doppler).

coordsType [-]

The coordinate element
consists either of a coordinate
file or a sequence of time
elernent, spatial coordinate
elernent, welocity elernent,
and redshift elernent; the
spatial and welacity elernents
rmay be scalar ar wectar; it
neads to refer to a coordinate
system

2003-05-09

~13 =

| S
CoordFile

This contains all the elerments
of a tinne coordinate: walue,
atvar, resalution, size, picel
size, unit, and nare

PosScalar an

2|
type | crd:pos=calarType

Pos2Vector )
type |crd:p032VedDrType T

Pos3Vector H
type |crd:p033Vec10rType T

VelScalar

x|
type | crd:velScalar Type

. VelzVector &
type |crd:vel2Vectu:urType T

VeliVector &
type |crd:vel3\-"ectu:urType T

This contains all the elermants
of the redshift coordinate:
walue, emar, resolution, size,
pirel size, unit, and nane

Thiz contains all the elermants of
the spectral coordinate: walue,
etror, resolution, size, pivel size,
unit, and narne

wsanyURI

Generated with XMLSpy Schema Editor TR o as Ll

Space-Time Coordinate Metadata

14



Each coordinate consists CMame

. _hype xs:stringi
of up to six components: a defaut] ;
name (UCD?), value,

. . K CoordValue !
error, resolution, size, and i [rdbastronTmeType
pixel size. SR o v Ao
Each tinclud e e 1 et o
. aC Componen InC u eS r?FereydeytheReFerence !
its own unit attribute. e

' CoordError ]

& scalar coordinate value consists of
a double ar a reference to an entity
[that should contain a double)

(t:uurdTimeType E]—Ej;} -

Thiz containz all the elerents
of a time coordinate: walue,
ervar, resalution, size, picel
size, unit, and name

[
g
=]
a
=
g
&
o
=
=
3

# scalar coordinate value consists of
a double or a referance to an entity
[that should contain @ double)

& scalar coordinate value consists of
a dauble ar a referance ta an entity
(that should contain a double]

[l il Bty Rttt Ml it

& scalar coordinate value consists of
a dauble ar a reference ta an entity
[that should contain & double)

Generated with XMLSpy Schema Editor #T oL a0l
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FIs0Time
_|bype x5 dateTime

A general-purpose

wwy-ram-ddThhemmiss sss..,

astronomical time element

bype | xsdecimal
detaut

t e enum
y p . Mate that this time may

require pracizion that exceeds

Relative time types (e.g.,

“MJDTime

Mission Elapsed Time) T

EMLIM

Mot that this time may

require a time reference e

RelativeTime

that is not relative. o

default
ENUM

A Reference means a
reference to another  rmerioe
element that holds the o

The reference time needs to
be ISOEE0L, I0, oF I

value (e.g., a table column

yyyy-mmm-ddThhimm:es.ozz...

in the document). Fiorertine

by xsdecimal
clefautt
Erum

Mot that this tirme may
require pracision that exceeds
that of 2 doubls

astronTimeType [} = E,

MJDRefTime
astronTime may be expressed I
in TSOBE0L or as a double tipe | xs:decimal
ralativi to & reference time; or cetaut
ity be provided in an [
entity refared to by the

Reference elernent Mate that this tirme may

pequire pracision that ercesds
that of 3 doubls

FReference
bype  |[xsDREF
default
[ Enum

FTimeScale

L type | crdtimeScaleType
default
enum  |TT TOTET TOB TCG TCB TAIL.

Generated with XMLSpy Schema Editor TR ol
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Used for error, resolution, size,
pixel size; either an actual value
or Reference (meaning a
reference to another element
that holds the value).

2003-05-09

=Value
ype e double
detfault
ENLIM
(t:uurdTimeUalueType E:]—(—”EEI—
& zealar tire coordinate value " Reference
conzists of a double or 2 b vz |DREF
reference to an entity (that d':-"F.'f m
should contain a double) ETau
ENLIm

Generated with XMLSpy Schema Editor NS R oA 0
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r———

— e — —

cri:posCoordType

H

posScalarType

This contains all the elernents
of a scalar coordinate: value,
etvar, resolution, size, pixel
size, unit, and narne

Spatial positions may be 1-
D (scalar), 2-D (2vector), or
3-D (3vector); see also the
next two pages.

As is the case for time, an
element contains name,
value, error, resolution,
size, and pixel size
components — each with its
own unit attribute.

=

Iy pe xaatring

default

|
“Hame |
|
|

ENUIm

| —

& scalar coordinate walue
consists of a double or a
reference to an entity (that
shauld contain a double)

& scalar coordinate walue
consists of a double or a
referance to an entity [that
should contain a doubls)

& scalar coordinate walue
consists of a double or a
reference ta an entity (that
should contain a double)

& scalar coordinate walue
consists of a double or 2
reference to an entity [that
should contain a double)

& scalar coordinate walue
consists of a double or 2
refarence ta an entity (that
shiould contain a double]

Generated with XMLSpy Schema Editor M R oAl
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2003-05-09

pos2VectorType [

This contains all the elernents
of a coordinate wector of
length 2: walue, ervar,
resolution, size, pixelsize, unit,
and narnes

Generated with XMLSpy Schema Editor ML o

r——————— — —
| crd:posCoordType _l

Hame

| _EJE'_ bype  |xs:string
default

A coordinate wector of length 2
consists of either two doubles ar
o references [that should each
contain one double]

A size (ellipze] in twa
coordinates contains: bwo
doubles ar two IDREFs, each
with aptional position angle; or
a 2x2 matriz defining the ellipse

& size (ellipse] in two
coordinates contains: twa
doubles ar two IDREFs, each
with optional pasition angle; or
a 2x2 matriz defining the ellipse

A size (ellipsel in two
coordinates contains: bwo
doubles ar two IDREFs, each
with optional position angle; or
a 2x2 matriz defining the ellipse

fmmmmm e o

A size (ellipse) in two
coordinates contains: bwo
doubles ar two IDREFs, each
with aptional position angle; or
a 2x2 matriz defining the ellipse

Space-Time Coordinate Metadata
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rF——————
| cri:posCoordType _|

e | |

| Hame

pos3VectorType [ _@3_ type | xsstring |
detfault

This contains all the elernents |

. ENLIM
of a coordinate wectar of | J
length 2: value, errar, v - -
rezolution, size, pirelsize, unit, e
and names , CoordValue L

& coordinate vector of length 3
canzists of either three doubles ar
three refarences (that should each
contain one double)

v A size (ellipsoid) in three

v coordinates containg: three

v doubles or three IDREFs, each
v with bwo optional position

' angles; or a 3x3 matriz defining
' the ellipseid
L
1

& size (ellipsoid) in three
coordinates contains: three
doubles or three IDREFsS, each
with bwa optional position
angles; or a 3x3 matriz defining
the ellipsoid

& size (ellipsoid) in three
coordinates contains: three
doubles or three IDREFS, each
with bwa optional position
angles; or a 3x3 matriz defining
the ellipsoid

& size (ellipsoid) in three
coordinates contains: three
doubles or three IDREFS, each
with bwa optional position
angles; or a 323 rmatrix defining
the ellipzoid

Generated with XMLSpy Schema Editor TR 5o Azl
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For spatial coordinates we

allow decimal or sexagesimal

values, as well as references.

A Reference means a

reference to another element

that holds the value (e.g., a

table column in the document). Fuawe |

_|type | xsidouble
cefault
EMLIT

=Value6

I:cuurdvalueT].rpe [L'l_, 135 L‘:-"F;E . waatring
“— efau

& scalar coordinate walue

consists of a double, a Enum

seragesirnal string (requiring v _

separatorsl, of a reference to Eﬂgference

an entity (that should contain a

double oF sexagesirnal string) L |bype x5 IDREF
default
ENLIM

Generated with XMLSpy Schema Editor 5 S Bl
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The same comments apply as
on the previous page, except
that Value will hold two doubles
and Value60 a string with two
sexagesimal numbers.

The same applies to the 3-D
case, except that sexagesimal
is not allowed anymore: only
doubles and references.

E'1.!'alue

_|type  |erddoubledrrayType
cefault
ENLIm

For wector coordinates we need
arrays of doubles

| E
Valuetid
coord2ValueType :I—| 13 [
( bl = | tvpe | xsstring
& coordinate vectar of length 2 default
conzists of either bwo doubles
ar bwio references (that should Enum

each contain one double)

~Reference

L_|tvpe  |xsIIDREFS
default
EMLm

Generated with XMLSpy Schema Editor S Rl
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The coordinate size type
gets more complicated in
2 or 3 dimensions: one
needs to add position
angles, or resort to
specification through a
matrix.

& size [ellipse] in bwo
coatdinates contains: two

(cuurdzﬁizeType = = default
EMLIM

daubles ar two IDREFS, each
with wptional position angle; ar

a 2x2 rnatrix defining the
ellipze

E'||.||'=alue

[ype  |orddoubledrrayType
cetault
e

Far wectar coordinates we need
atvays of doubles

Reference

PosAngleRef

Lo byvpe | x=IDREF |

default '

srum | L !
FMatrix

L |btvpe crddoublesrray Type
default
ENLIm

For wector coordinates we need
atrays of doubles

Generated with XMLSpy Schema Editor N R oAl
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Used for spectral values; either an
actual value or Reference
(meaning a reference to another
element that holds the value).

2003-05-09

Value

Iype e double

detfault

ENLIM

(cuurdSpectraWalueType E:]—(—’EEI—

& zcalar time coordinate value " Reference
conzists of a double or a referance bt vz |DREF
to an entity (that should contain a d’:-"F.'f m
double] ETau

SN

Generated with XMLSpy Schema Editor S R oA 0
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CoordArea

 The CoordArea consists of:
— Time interval
— Velocity interval (one- to three-dimensional)
— Spectral interval
— Redshift / Doppler velocity interval

— Spatial area:
 Straight interval (one- to three dimensional)
 Circle (2-D) or sphere (3-D) specified by center
and radius
* Region (see region element specification from
region.xsd)
* FITS region file

2003-05-09 Space-Time Coordinate Metadata
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Timelnterval .

type | stetimelntervalType T

] CircleOrSphere M

vpe | ste:circleOrSphereType T

Coordinterval .

H
vpe | sto:coordintervalType

¢ m | S
-4 —13-E |"RegienFile

| |tvpe | =smanyUR

(cuurdﬂreaType E]—@EI— default

B B ! ENUMm

& coordinate area consists of a '

tirne interval, a spatial area, a '

welacity interval, and a ! Region
1
.
.
1
1

redshift interval (as needed);
the spatial area may be
specified by an intarval, a

circle or sphere, a region ' Velocityinterval
elernant, or a region file !

vpe | reg: regionType

,_
'

'
| |=mmmmsmssmsss===== -
1

L. Redshiftinterval

Generated with XMLSpy Schema Editor M Bl
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An interval is defined by a (1-D,
2-D, or 3-D) lower limit and/or an
upper limit (i.e., unbounded in
the direction of the missing e [erd soordvalieType +

& scalar coordinate walue

limit), as well as attributes that ()| mmEeveb,

reference to an entity [that

indicate whether the limits are o nnan il
inclusive and what the units are.

& scalar coordinate value
conzists of a double or a
reference to an entity (that
should contain a double)

(“““’d'“m”ﬂ”.‘ﬂm E,EI—(—’EH—)EI— - Lolimitovee T

. S— - [+
The spatial u:u:u::rdlnatn_a !nter'n.ral ! :t':u"F'EJ croconrd2YalueType -
needs ta contain a minirnum or ettt
rnasirnurn scalar o wactor P
walue, or both; it needs ta 1+ HiLimit2Vec l

refer ta a coordinate systarn; i
boundaries rmay ermay notbe | CiEE TR LIMIMS VRIS VRS .
inclusive

. LoLimit3Vec
- B
! :t':.fpejcrd:cnnrdSValueType [
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=Radius

bype | xsidouble
default
(circleﬂrﬁphereﬁrpe I}:]—(—--— Enum
& special kind of area iz a
circle or sphere (in bwo o three Center [
dirnensions), defined by 2 [y |n::rd:n:n:n:-rdsT':.fpe

center position and a radius;
the radius requires a unit
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Spatial Region Specification

region.xsd

* Building blocks:

— Shapes
* Polygon
« Circle
« Ellipse
« Sector
« Constraint (on unit sphere only)
« Convex (on unit sphere only)
« Convex hull

— Region operators
» Negation (operand: one region): logical NOT
* Union (operand: two or more regions): logical OR
* Intersection (operand: two or more regions): logical AND

« A region is defined as either a shape or the result of a
region operator
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This diagram is
explained on the
previous page.
Region is a
substitutionGroup
with nine derived
types.

2003-05-09

Region
substGrp

Circle

type [regicircleType
SubstGrR \reg:Reg\on

The circle is defined by &
center and a radiuz

Convex

type [reg:convexType B
SubstGrp \reg:Reg\on

A conver is defined as the
inkersection of one of more
half-plane constraints with the
unit. sphere; this may also be
described a5 the union of one or
rmote comres polygons bounded
by one or more constraint planes

’—I eg:convexHull Type ‘
| [poie L
cro-conrdsType ||

ConvexHull

type e convexHul Type =,

substCrp | e Region

& comver hul s the conver pokygon ]
that contains all of the specified ——— e
pesitions; the points have to be

constrained to lie in one hemisphere

Ellipse

type [req:elipseType Bl
SubstGrp \reg:Reg\on

Ellipse is an extension of the
dircle shape, with 2 minor asis
radius and position angle

Intersection

Polygon
type [reczpolygonType B
substGrp | regRegion

A polygon is a shape delineated
by 3 st of wertices connecte
with lines, greast circles, o smsll
ditles; the inside of the polygon
iz circumnseribed counter-clockiise
by the list of vertices; the
polrgen may be concawe but not
selfintersecting; the |ast vertez in
the lis is the predecessor of the
first. For celestial coordinates it is
azzsumned that we are looking at
the sphere from the inside, with
Fight Ascension increasing to the
left,

Sector

type [rem:sectorType B
substGrp | regRegion

A sector selects the area
between two half grear circles
or halF lines mesting in 3
specified point

type
SubstGrR

reg:unionType

Generated with XMLSpy Schema Editor MR ol
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Strictly speaking, a

circle is a special case

of an ellipse, but for
practical reasons we

. default
have defined the erun
ellipse as an extension B o = I S

of the circle

2003-05-09

| reg:circleType

| Center B
| bype | crdcoordsType n

The coordinates of the circle's

(ellipseType E]-I-_(_..._ center

|
|
|
|
|
|
|

Iype  |xsdoukble

|

| default
| ENLm
|

The radius of the circle

| S
MinorRadius
_|lype | xadouble

EFa a2 |
PosAngle

L |tvpe | xadouble
detfault
ENLm

Position angle of major axis
[Radiuz), counter-clockwize
Frorn north in pos_angle_unit
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——— — s — o —

reg:polygonType

| ||61_HT&I;T;@~__________————__|

| | Position 0 |
| | bype [ ordcoordsType | |
Polygon | Vertex r———______| |
Iype reg:palygonType 551~ — req:smallCircleT
Ivpe | regvertexType ! g:smalllircie lype
substGrp | regRegion | lype reg :p | : ,-é---li(.:--.l-----------.l | Pasi T | |
i i ' mallCircle i Pole
& palygon is a shape delineated ot L. @ o ¥
by it of verices connected R o) lyperegsmallCircieType g [ erdcomasTye T |
with lines, great circles, or small with straiaht line seamants. T L
circles; the inside of the palygon h gF e '|3 0 L _— I
is circurnscibed counter-clockwise 3 EEES Elr S 0EEE -

coordinates: greatcircle
segrents; iF a smallCircle
elernant si present, the wertex
and its predecessor are to be
cannected with a srallcircle,
by deFault in the CoordSys
that iz referanced; optionally, a
pole may be specified (ather
than the CoordSys pols) that
defines the smallcircle systern |

by the list of wettices; the |
polygon may be concawe but not
self-intersecting; the last wertex in |
the list iz the predecessor af the

first, For celestial coordinates it is |
assurned that we are looking at

the sphare Frorn the inzide, with |
Right Ascension incraasing to the

left,

Generated with XMLSpy Schema Editor R oAl
A polygon is specified by a list of vertices. It is defined as the shape enclosed by

connecting successive vertices by straight lines (Cartesian coordinates) or by
either great-circles or small-circles (spherical coordinates). The small-circle
option is indicated by the presence of a SmallCircle element. The default pole of
the small-circle system is the pole of the CoordSys; optionally, a different pole
may be specified. It is the responsibility of the region constructor to make sure
that successive vertices that are to be connected with a small-circle actually lie on
the same small-circle or parallel.
The inside of the polygon is circumnavigated counter-clockwise by going through
the list of vertices. Polygons may be concave but may not be self-intersecting.
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A sector is the area between
two half-lines emanating from
the same point.

It may be used by itself but is
more likely to be intersected
with a circle or ellipse.

Sector |

| |byvpe
vpe req: sectorType LTJ_@;E'_ default

Position M
fvpe | crdcoordsType T

The vertex position of the
sector

Fa-—naa |
PosAnglel

*adouble

substGrp | reg:Region |

betwasn twa half great circles
ot half lines meeting in a

£ sector selacts the area |
specified paint I

Generated with XMLSpy Schema Editor ISR oAl

ENUIm

The area cow from this
position angle is included

Frnnqom |
PosAngle2

L |bvpe e double
detfault
ENLIm

The area cw fromn this pasition
angle is included
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————————————

reg:convexType |
| S
| | reg:constrailt Type | |
| Vector |
| — B
| bype ||:rd:-:|:u:-rdsT':.-'pe |
| This needs to be a spherical |
C | coardinate wector: it iz the unit | |
onvex | Constraint wector that is normal to the
type reo convexType I_T_I—F)EI— . — plane that Farms a canstraint |
- - | Iype |reg:n:u:unstralntT':.fpe For a conwex |
zubstGrp | reg Redion | T | |
& corvex is defined as the | 145 Offset |
intersection of one or more | |
half-plane consteaints with the | L |bype w2 cdouble |
unit sphere; this ray also be | default |
dezcribed as the union of ane or | |
more conver polygons bounded | £oum |
by one or mare constraint planes | The distance along the normnal |
| wactor whars the constraint |
| plane intersects that vector; if |
| positive, the spherical sector |
on the Far side (sean from the |
| center] iz selected; if negative,
| the point of intersection is in | |
| the opposite divection of the
| wector, resulting in more than |
| a hernisphere |
L o

Generated with XMLSpy Schema Editor S Rl

A constraint is the part of the unit sphere that is cut off by intersecting it with a
plane that is normal to a unit vector and that intersects that normal vector at a
certain offset distance from the center of the sphere. The selected spherical
section is the one that contains the normal unit vector’s point.

A convex is the intersection of one or more constraints. The result will be empty,
a single point, the entire sphere, or one or more convex polygons.
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