Spatial Index Documentation

Constraint:  A cap on the unit sphere.  Defined by direction vector A, opening angle S, and distance D to the plane that intersects where the sphere and the cap meet.  Note that S is proportional to D.  also, if D=0 then S=90 and the cap is a hemisphere.

Convex:  An area on the unit sphere common to more than one constraint;  A set of constraints connected by logical ‘AND.’  Note that a spherical triangle is defined by 3 constraints; a spherical rectangle is connected by 4 constraints.

Domain:  A set of convexes on the unit sphere connected by logical ‘OR.’  Note that if a domain consists entirely of spherical triangles (convexes defined by 3 constraints) and covers the entire unit sphere we have a triangular mesh on the sphere.

I. SpatialGeneral.h

   -Contains all global info for the SDSS sky archive 

     1.Global type definitions

     2.Global macros

     3.Global inlines

II. SpatialIndex.h  &  SpatialMarkup.h

   -Constructs the spatial index of spherical triangles; relies on SpatialVector.h and SpatialEdge.h

   -Markup keeps track of each node in an index during an intersection with a domain, determining whether each is full, partial, swallowed, etc.

     1.Defines spatiallayer, spatialquadnode, and an array for both structs

     2.Defines spatialindex, which uses spatiallayer, spatialquadnode, and spatialvector

III. SpatialVector.h  &  SpatialEdge.h

   -SpatialEdge.h defines edges of convexes (and specifically spherical triangle convexes) and is used to determine midpoints of each spherical triangle as to decompose the spatialindex one level further

   -defines spatialvector and an array of spatialvectors, as a vectors starting at the center of the sphere

     1.Uses [Ra & D] or [X,Y,Z]; if [Ra & D] then it always is normed to unit length; if [X,Y,Z] it is not necessarily unit length, but can be normed to unit length

IV. BitList.h

   -Uses an array of bits as an efficiant way to code ID names

   -Also contains BitListIterator to manipulate the Bitlists quickly

V. SpatialConstraint.h  /  SpatialConvex.h  /  SpatialDomain.h

-Contains the bulk of the application code

 -Contains many functions relating [coordinates] to spherical triangles to ID names to spatialindex’s and domains

