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1) ISEA Triangular Grid 2) SCENZ-Grid 3) ISEA Hexagonal Grid 4) lllustration of Quaternary Triangular Mesh global grid used by permission of Geoffrey Dutton
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Figure 4: Derivation of trixels
from the icosahedron

Fekete, G., & Treinish, L. A. (1990). Sphere quadtrees: a new data
structure to support the visualization of spherically distributed data.
In Extracting Meaning from Complex Data: Processing, Display,
Interaction (Vol. 1259, pp. 242-254). International Society for Optics
and Photonics.

Fig. 3.—Orhographic view of the HEALPix partition of the sphere.

Gorski, K. M., Hivon, E., Banday, A. J., Wandelt, B. D., Hansen, F. K.,
Reinecke, M., & Bartelmann, M. (2005). HEALPix: A Framework for High-
Resolution Discretization and Fast Analysis of Data Distributed on the
Sphere. The Astrophysical Journal, 622(2), 759.



a: An Dolahedron Embedded i the Earth

b Mumbering of QTM Octants and Quadrants

Orthographic projection
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$¢ OGC® seeks public comment X

oGC

Making location count.

C' (@ www.opengeospatial.org/pressroom/pressreleases/2349 B 70 5 L N R @D

Subscribe to our Press Release

Subscribe here to receive future Press Releases by email: Sub

OGC® seeks public comment on a candidate standard that may replace
legacy coordinate systems

Contact:

Release Date:

05 January, 2016. The Open Geospatial Consortium (OGC) requests public comment on the OGC candidate Discrete Global Grid Systems (DGGS) Core

Standard.

The OGC DGGS candidate standard defines a set of rules for defining highly efficient architectures for spatial data storage and analytics. The goal of
DGGS is to enable rapid integration of spatial data without the difficulties of working with legacy coordinate systems. DGGSs represent the Earth as
sequences of cell tessellations each with global coverage and with progressively finer spatial resolution. Individual observations can be assigned to a
cell corresponding to both the position and size of the phenomenon being observed. DGGS come with a standard set of functional algorithms that
enable rapid data analysis of very large numbers of cells.
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QUATERNARY TRIANGULAR ZO

* Geoffrey Dutton 1989

* Recursively subdivide a circumscribed octahedron
with small circle arcs

figure 1: Quaterna ;
: ry Triangular M
levels of detail referenced to the gliﬁg ik

Dutton, G. (1989). Planetary modelling via
hierarchical tessellation. In Procedings of the
AutoCarto 9 Conference (pp. 462-471).
Baltimore, MD.
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a: Level O: b: Level 1: c: Level 2:
90° Facets 45° Facets 22.5° Facets

Figure 3: O-QTM Alternate Partitioning that Creates Triangular Quadtrees
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https://paulojraposo.github.io/pages/WorldWindQTMDemo/

GitHub - paulojraposo/QTM:

github.com/paulo

paulojraposo / QTM
¢» Code Issues 0 Pull requests o

A global tessellation generator.

gis cartography dggs tesselation
70 9 commits ¥ 1 branch 0 releases

Eranch: macber = Find file Clone or download =

i paulofraposs COrmchid SITOrs in PREMOUS 2 VErsiond Now properly Latest commit 281bs2c 10 days ago

LICEMSE % months ago

5 months ago

README.md

qtmgeneratonpy 10 days ago

[EE README.md

QTM Generator

This script makes a Quaternary Triangular Mesh (OTM) to tessellate the planet geodetically into a discrete glebal grid system
(DGGS) based on an octohedron., Each triangular facet resursively subdivides into four smaller ones to build a hierarchical mesh,
We directly implement the geometry and tile indexing scheme developed by Geoffrey Dutton, and described in the following

publication:

Dutton, Geoffrey H. "Planetary Modelling via Hierarchical Tessellation.” In Procedings of the AutoCarto 9 Conference, 462-=71.
Baltimore, MD, 1989, https.//pdis.semanticscholar.org/875e/12ce%4801 2b 3eced58c0M470dba5 1efa 7 ef pdf

Written by Paulo Raposo (paulojraposo [at] cutlook.com) and Randall Brown (ranbrowng448 [at] gmail.com) at the Department
of Geography, University of Tennessee, Knoxville.
Usage:

All geametry is defined in WGS 24, The script outputs to a Geo)SON file for each hierarchical level in the QTM, making as many

levels as the user requests.




powershell

PS C:\Users\paulo\Code\QTM> python .\qtmgenerator.py -h t)
usage: qtmgenerator.py [-h] OUTSHPFILEDIR LEVELS A

Builds a Dutton QTM (see citations in source code) and outputs it as a GeoJSON
file in WGS84 coordinates.

%iipositional arguments:
"~ | OUTSHPFILEDIR Full path to output directory for the product QTM shapefiles.
LEVELS Number of levels to generate. Give as an integer.

optional arguments:
-h, —-help show this help message and exit
PS C:\Users\paulo\Code\QTM>|
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Q Point Stats on a Discrete Global Grid

Input C5v:

Bin up to QTM level:

Attribute to bin:

Export to Geo]SOM: This permutation || A
Modifiable Areal Units

Scaling (QTM level to draw):

Zoning (longitudinal shift
of mesh in degrees):
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Visualization

Quantiles:

;;;;;;

Choropleth color ramp:

Projection: '?! _-. et / __md;—';m Gcean
‘A{P‘ '-' ' = e

Clear & Reset App

Layers
__| Open Street Map
|| Earth at Night (F a ﬂ @ @ @

Altitude 16,199 km Off Glabe

[] Place Names 2000 Km

(/] world Map
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* Ray-casting point-in-polygon test

* but geodetic! with great and small circle arcs

Equator

O intersections

great circles
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