Thoughts on a hierarchy of Shape objects linking the very basic definitions in CAOM to a
representation using the full Coordinates model (for the values).

The UML project has 3 packages ( basic, quantity, full ). Each has the same-named Shapes
with content reflecting that level of normalization. I’m not sure if maybe “Shape” itself maybe
should be at the main level, and then extended within each package, but that is a detail.

** they would all be extensions of the same base Shape class.

It’d be interesting if one could import a ‘package’ from a model.. selecting which level of
generality the is expected/contained.

Models considered here:

* CAOM

* DALI-1.1

*STC-1.33

* FOV-0.0 (see October 2022 interop; DM program)

*Mango-1.0

- Shape Property: this takes a ‘string’ representation from the DB/Catalog and associates

it with the serialization standard defining it (SMOC, STC-S, DALI? ). No model for Shape here.

* NOTE: Measurements model defines Error Shape Types (Ellipse), and Bounds == Interval,
these are stripped of any coordinate system information (that is all on the Measure) and they
are expected to map to the axes of the Measure. These could be revamped to a
GeometricUncertainty which holds a Shape.??

BASIC Level Representation: CAOM, DALI

Point Profile Interval
Shape + cvall : real + unit : Unit + lower : real
+ cval2 : real + space_refFrame : string + upper : real
A + space_refPos : string
+ equinox : string [0..1]
Circle
+ center : Point Description B

+ radius : real

Profile p the and Is associated with the element using 5
The use case for this s the storage of a highly constrained set Shapes, e.g. column of database table., all records MUST
conform to the same constraints.

— Polygon This has no stated kmitation on Domain, but is in practice, described as being Space Domain focused. If one used
+ points : Point [3.."] cross-domain axes, | don't think you can constrain to a common ‘unit', for example. In CAOM, the 'Profile’ is non-
(2= : = normative (or even described).

There are imphed constraints as well (in CAOM)?
* Sphencal Coordinate space (Standard Unit Sphere)
* Standard Reference Position
* cval1,cval2 mapping to lon,lat

NOTE: the other Shapes shown in (quantity and full) packages could also be represented here, but they are NOT in
DALI or CAOM.

Interval: defined as including upper and lower.




Quantity Level Representation: STC-Region-ish

Circle

+ center : SkyPoint
+ radius : Quantity

Polygon

+ vertex : SkyPoint [3..]

Box

+ center : SkyPoint
+ length : Quantity
+ height : Quantity
+ angle : Quantity [0..1]

Ellipse

+ center : SkyPoint

+ semiMajorAxis : Quantity
+ semiMinorAxis : Quantity
+ angle : Quantity [0..1]

(1] Pickle

+ center : SkyPoint

+ smallRadius : Quantity
+ largeRadius : Quantity
+ sectorAngle1 : Quantity
+ sectorAngle2 : Quantity

coords
+ frame
SpaceFrame
R
BiyBoint o + refPosition : string
+ lon : Quantity + spaceRefFrame : string
+ lat : Quantity + equinox : Epoch [0..1]
Description B

Use Case:
This looks like what we'd want to use in Region, if it were constrained to Spatial domain (which the STC
Region is).

Constraints
* Standard Spherical Coordinate Space (UnitSphere)
+ raduce coords:LonLatPoint to local skyPoml
+ SkyPolm is NOT a C (with
The SpaceFrame applies to the Shape as a vmode so reference from Shape
** This may be generalizable to any 2D, but would need something to identify what the 2 axes are, and
relate any frame information for each axis. Probably better to relegate that case to the FULL description.

Interval: the expectation is that these are 1D coordinates, and the same coordinate for each bound.
* Most 1D Cq do not need Frame or Ci 8pecs.
+ consolidate bounds to Quantity type
+ bring refPos into inverval, constrain to standard Reference Position (value from vocabulary)
+ bring timescale into the Interval (value from vocabulary)

+ center : SkyPoint
+ posAngle1 : Quantity
+ posAngle2 : Quantity

Interval

+ refPos : string

+ timescale : string [0..1]

+ includeLower : boolean [0..1]
+ includeUpper : boolean [0..1]
+ lower : Quantity

+ upper : Quantity

Full Coordinates Representation: Field Of View (prototype model.. see Oct 22 Interop)

Circle

+ center : LonLatPoint
+ radius : Quantity

Polygon

+ vertex : LonLatPoint [3.."]

Box

+ center : LonLatPoint
+ length : Quantity

+ height : Quantity

+ angle : Quantity [0..1]

Ellipse

+ center : LonLatPoint

+ semiMajorAxis : Quantity
+ semiMinorAxis : Quantity
+ angle : Quantity [0..1]

(T] Pickle

+ center : LonLatPoint

+ smallRadius : Quantity
+ largeRadius : Quantity
+ sectorAngle1 : Quantity
+ sectorAngle2 : Quantity

+ center : LonLatPoint
+ posAngle1 : Quantity
+ posAngle2 : Quantity

T cooras |

SpaceFrame

+ refPosition : string
+ spaceRefFrame : string
+ equinox : Epoch [0..1]

+ lon : Quantity [0..1]
+ lat : Quantity [0..1]
+ dist : Quantity [0..1]

Description B

| believe the content here is wiih the STC and FO'

- STC has a notion of smallCircle association for the vertices of a Polygon mh I don't
understand, and is most likely not accommodated here.

- This does not include the STC shapes Convex, ConvexHull, Skylndex, which would need more
study

Using LonLatPoint restricts usage to a Spherical Coordinate Space
Uung Point would constrain only to Spatial Domain.

Using Coordinate would open to all Domains, but we would need a type which joins 1D
Coordinates to form the 2D *Point”

Interval: the expectation is that these are 10 coordinates, and the same coordinate for each
bound.

Interval

+ includeLower : boolean [0..1]
+ includeUpper : boolean [0..1]
+ lower : Coordinate
+ upper : Coordinate







