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METHOD:
: Quantize the sphere into trixels
: Decompose any region (shape) into primitive building blocks
Associate shape primitives to trixel sets

Formulate a spatial query in terms of Boolean operations on regions
CRITERIA:

Rapid computation of trixel sets covering a region
Emphasis on minimizing the number of trixels

All of this transparent to the user
HTM2 (HTM Version 2 software ) has significant performance
Improvements over previous versions

GOAL.: Efficient Management of Spherically Distributed Spatial Information

Catalogs contain hundreds of millions of objects
Spatial correlation of pairs, triples, etc of objects and regions of interest
requires geometric computation

HTM scheme provides a coarse and efficient way of discovering potential
spatial matches (or mismatches)

Basic Shape Constraint = Spherical Cap

_ . Intersection of 2 Constraints
Regh\;:'“qsll Circles
Shapes [nangles 32 62 141 253
B Intersection 9120 9121 16144 16146
Lalds of 2 circles 36494 36608 64589 65408
Polygons
Band = Intersection of 2 Constraints
Start with a platonic solid, such N1
as the Octahedron with all Enth face (iixel) hes an Ak a8
vertices at unit distance from the R N Band i:: ﬁi
il i NO, N1, N2, N3, S0, S1, 82, S3 185 187
T Symbolic addresses are
Push Fhe.mldpmnts of edgeg t.n formed by labeling each child Rectangle =
unit distance from the origin trixel with a single digit from Intersection of band and 2 Constraints =
0123 Intersection of 4 Constraints
Rectangle 144 544 546 547 144 544
546 547
N1l
Connect the new points to yield N13
f ller triang| '
TR e e i ay Constraints SECE s HTMIDs HTMID numbers
and HTMIDs
9  Any single connected shape is an intersection of a finite number of constraints. This is
called a convex. Any shape can be represented by a finite union of convexes.
The edges are actually great = " | )
circle segments. ..
The hierarchical triangular mesh (HTM) Is a discrete constraints (caps). In a computer program, the region Is
foundation for describing location, size and shape on the an object that contains the HTMIDs of the trixels that
(celestial) sphere. Indices derived from HTM descriptors are represent the region. These are generated by the library
Hier used in a relational database for managing spatial from descriptions In terms of familiar shapes, such as
REEEELITE HIGCERS Ton Catn N123 information. Algorithms are implemented as extended stored circles, rectangles, arbitrary polygons. If a user needs to
spherical triangle : . . ) . .
N120 N121 procedures accessible to the database engine, Microsoft know whether an observation is outside of a region of
SQL Server 2000. A language to support describing shapes Interest, a simple call to the HTM object with the
processed by functions added to t-sgl. These functions coordinates of the observation provides the answer.
An address can be represented as rovide adequate encapsulation of the HTM methods, so that . . . .
. B s wallad ERAI P | P . 7 HTM objects can be combined with set-theoretical
Continue until desired resolution J users need not be aware of the workings of HTM algorithms. .
_ _ - . . operations
| is reached N1 = 13 Familiar shapes, like rectangles, circles, bands, are
N12 = 54 : : .
- X120 = 216, Ni21 = 2i7. transformed into an internal normal form based on the union
| Large numbers represent small areas of convexes, which, in turn are intersections of so called
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