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● Base de datos SQL
● Consola basada en navegador
● Java
● Open source
● JDBC

H2

http://www.h2database.com/html/main.html



  

 

● Extensión Espacial de la base de datos H2
● Añadir funcionalidades espaciales
● Respecta estándares OGC: “OGC's Simple 

Features for SQL”

H2GIS

http://www.h2gis.org/

“H2GIS is to H2 as PostGIS is to PostgreSQL.”



  

 
● Soporte para geometrías

– (Multi) Point

– (Multi) Linestring

– (Multi) Polygon

● Funciones de análisis
– H2Network

H2GIS

http://www.h2gis.org/



  

 
● Producto que sigue en desarrollo

H2GIS

http://www.h2gis.org/



  

 
● Documentación disponible

H2GIS



  

 

● Indices espaciales
– CREATE SPATIAL INDEX [index_name] ON 

table_name(geometry_column);

H2GIS

http://www.h2gis.org/



  

 
● Trabajo con datos

H2GIS

http://www.h2gis.org/



  

 
● Trabajo con geometrías: 2D y 3D

H2GIS

http://www.h2gis.org/



  

 
● Otras funcionalidades 

H2GIS

http://www.h2gis.org/



  

 
● H2Network

H2GIS

http://www.h2gis.org/



  

 
● ST_OSMDownloader

H2GIS en gvSIG

http://www.h2gis.org/docs/1.3.2/ST_OSMDownloader/

CALL ST_OSMDownloader('POLYGON((-1.55 47.24, -1.55 47.25, 
                                -1.54 47.25, -1.54 47.24, 
                                -1.55 47.24))'::geometry, 
                      '/your_url/test.osm');
CALL OSMRead('/your_url/test.osm');



  

 
● Base de datos de fichero único

H2GIS en gvSIG



  

 
● Abrir conexión con H2GIS

H2GIS en gvSIG



  

 
● Administrar base de datos

H2GIS en gvSIG



  

 
● Importación de capas

H2GIS en gvSIG



  

 
● Enlace de capas

H2GIS en gvSIG



  

 
● Creación de Vistas

H2GIS en gvSIG



  

 
● Geoprocesos

H2GIS en gvSIG



  

 
● Exportar datos a la base de datos

H2GIS en gvSIG



  

 
● Exportar datos a la base de datos

H2GIS en gvSIG



  

 

● Inicializar extensión espacial:

H2GIS: SQL

http://www.h2gis.org/

CREATE ALIAS IF NOT EXISTS H2GIS_EXTENSION FOR 
"org.h2gis.ext.H2GISExtension.load";
CALL H2GIS_EXTENSION();



  

 
● Redes

H2GIS: Casos de estudio

http://www.h2gis.org/



  

 
● Redes

H2GIS: Casos de estudio

http://www.h2gis.org/



  

 
● Cálculo de sombras

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.3-Compute-building's-shadow



  

 
● Cálculo de sombras

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.3-Compute-building's-shadow

SET @PLACE ='POINT(-0.379320 39.466604)';
DROP TABLE IF EXISTS sunposition;
CREATE table sunposition (id int, the_geom geometry);
INSERT INTO sunposition values(1, ST_SunPosition(@PLACE,'2015-01-30 
8:00:00+01:00'));

INSERT INTO sunposition values(5, ST_SunPosition(@PLACE,'2015-01-30 
12:00:00+01:00'));

DROP TABLE IF EXISTS shadow1, shadow2, shadow3, shadow4, shadow5, 
shadow6, shadow7, shadow8, shadow9, shadow10;

CREATE TABLE shadow1 AS SELECT 
ST_Geometryshadow(ST_GeometryN(a."geometry" ,1), b.the_geom, 3) 
the_geom FROM "buildings" a, SUNPOSITION  b WHERE b.id=1;
CREATE TABLE shadow5 AS SELECT 
ST_Geometryshadow(ST_GeometryN(a."geometry" ,1), b.the_geom, 3) 
the_geom FROM "buildings" a, SUNPOSITION  b WHERE b.id=5;



  

 
● Extraer bloques de red de carreteras

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.2-Extract-blocks-from-road-network



  

 
● Extraer bloques de red de carreteras

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.2-Extract-blocks-from-road-network

Roads Blocks



  

 
● Extraer bloques de red de carreteras (1)

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.2-Extract-blocks-from-road-network

-- Create the grid (cells of 2km). Will be used to clip the roads
DROP TABLE IF EXISTS grid;

CREATE TABLE grid AS SELECT * FROM st_makegrid('POLYGON((715000 4363978, 
715000 4379448, 732000 4379448, 732000 4363978, 715000 4363978))'::GEOMETRY, 
500, 500);

CREATE SPATIAL INDEX ON grid(the_geom);

-- Create polygon in cells from cutting roads
DROP TABLE IF EXISTS polygons_cell;
CREATE TABLE polygons_cell(the_geom geometry, index_i int, index_j int, id 
int)
  AS (SELECT 
ST_POLYGONIZE(ST_UNION(ST_COLLECTIONEXTRACT(ST_INTERSECTION(ST_ACCUM(a."geome
try"), b.the_geom),2), ST_EXTERIORRING(ST_GEOMETRYN(b.the_geom,1)))) as 
the_geom, b.ID_COL, b.ID_ROW, b.ID
FROM "roads" a, grid b
  WHERE a."geometry" && b.the_geom GROUP BY b.the_geom);
CREATE INDEX ON polygons_cell(id);
CREATE INDEX ON grid(id);



  

 
● Extraer bloques de red de carreteras (2)

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.2-Extract-blocks-from-road-network

-- Explode multi-polygons cell into simple polygon
DROP TABLE IF EXISTS explode_polygons_cell;
CREATE TABLE explode_polygons_cell(gid serial, THE_GEOM POLYGON, INDEX_I 
int,INDEX_J int)
  AS (SELECT null, the_geom, index_i, index_j FROM ST_EXPLODE('polygons_cell'))
UNION ALL (SELECT null, a.the_geom,a.ID_COL, a.ID_ROW FROM grid a LEFT JOIN 
polygons_cell b ON a.ID = b.ID GROUP BY A.ID, b.ID, a.the_geom HAVING b.ID IS 
NULL);
CREATE INDEX ON explode_polygons_cell(index_i,index_j);
CREATE SPATIAL INDEX ON explode_polygons_cell(the_geom);

-- Find polygon with common segment between adjacent cells
DROP TABLE IF EXISTS polygon_edges;
CREATE TABLE polygon_edges (EDGE_ID SERIAL, START_NODE INT, END_NODE INT)
  AS SELECT null, A.GID as  START_NODE, B.GID as END_NODE
FROM explode_polygons_cell A, explode_polygons_cell B
  WHERE (A.GID<B.GID AND A.THE_GEOM && B.THE_GEOM AND (ABS(A.index_i-B.index_i) = 
1 OR ABS(A.index_j-B.index_j) = 1) AND ST_DIMENSION(ST_INTERSECTION(A.THE_GEOM, 
B.THE_GEOM)) = 1);

DROP TABLE IF EXISTS polygon_edges_EDGE_CC, polygon_edges_NODE_CC;

CALL ST_CONNECTEDCOMPONENTS('polygon_edges', 'undirected');



  

 
● Extraer bloques de red de carreteras (3)

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.2-Extract-blocks-from-road-network

-- Unify polygons that share a boundary
DROP TABLE IF EXISTS polygons_cell_union;
CREATE TABLE polygons_cell_union
  AS SELECT ST_UNION(ST_ACCUM(A.THE_GEOM)) AS THE_GEOM
FROM explode_polygons_cell A, polygon_edges_NODE_CC B
  WHERE A.GID=B.NODE_ID GROUP BY B.CONNECTED_COMPONENT;



  

 
● Esqueleto de polígono

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.1-Extract-central-skeleton



  

 
● Esqueleto de polígono

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.1-Extract-central-skeleton
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● Esqueleto de polígono

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.1-Extract-central-skeleton



  

 
● Extraer bloques de red de carreteras (2)

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.1-Extract-central-skeleton

-- Add some input variables
-- Epsilon is the merge distance of two close points
set @EPSILON = 1;
-- River width is the minimal river width to take account for
set @MINIMAL_RIVER_WIDTH = 4;
-- Centrality is a network importance coefficient filtering between 0 and 1.
set @RATIO_CENTRALITY = 0.8;

-- Merge adjacent polygons, the simplify them and final densify their contours. 
Densification is done in order to create triangles where sides must fit into the width 
of the polygons. A theoretical density of 0m will create a valid skeleton of polygons.
drop table if exists watersurf_accum;
create table watersurf_accum as select 
ST_SIMPLIFYPRESERVETOPOLOGY(ST_BUFFER(ST_UNION(ST_ACCUM("geometry")), 0),@EPSILON) 
the_geom from "riesgo";

-- Create voronoi edges
drop table if exists water_voronoi;
create table water_voronoi as select 
ST_VORONOI(ST_DELAUNAY(ST_UPDATEZ(ST_REMOVEREPEATEDPOINTS(ST_PRECISIONREDUCER(ST_TOMULTI
POINT(ST_DENSIFY(ST_ACCUM(THE_GEOM),@MINIMAL_RIVER_WIDTH / 2)),@EPSILON)),0)), 1) 
the_geom from watersurf_accum;
-- Explode the MultiLineStrings into multiple rows of LineString
drop table if exists water_voronoi_edges;
create table water_voronoi_edges as select * from st_explode('water_voronoi');



  

 
● Extraer bloques de red de carreteras (2)

H2GIS: Casos de estudio

https://github.com/orbisgis/h2gis/wiki/3.1-Extract-central-skeleton

-- Create optimisation structure in order to speedup filtering
SET @EXTENT = SELECT ST_EXTENT(THE_GEOM) THE_GEOM FROM watersurf_accum;
SET @WIDTH = SELECT ST_XMAX(@EXTENT) - ST_XMIN(@EXTENT);
SET @HEIGHT = SELECT ST_YMAX(@EXTENT) - ST_YMIN(@EXTENT);
SET @CELL_SIZE = GREATEST(@WIDTH / 30, @HEIGHT/30);
drop table if exists GRIDED_POLYGON;
create table GRIDED_POLYGON as select ST_INTERSECTION(G.THE_GEOM, P.THE_GEOM) THE_GEOM 
FROM WATERSURF_ACCUM P, ST_MAKEGRID(@EXTENT,@CELL_SIZE, @CELL_SIZE) G WHERE 
ST_INTERSECTS(G.THE_GEOM, P.THE_GEOM);
create spatial index on GRIDED_POLYGON(THE_GEOM);
-- Keep only the voronoi edges that are inside the polygons
drop table if exists water_skel;
create table water_skel(THE_GEOM GEOMETRY) as select V.THE_GEOM THE_GEOM FROM 
water_voronoi_edges V WHERE ST_CONTAINS((SELECT ST_UNION(ST_ACCUM(W.THE_GEOM)) the_geom 
FROM GRIDED_POLYGON W WHERE v.the_geom && w.the_geom), v.the_geom);
-- Union and simplify skeleton
drop table if exists water_skel_simple_accum;
create table water_skel_simple_accum as select ST_LINEMERGE(ST_ACCUM(THE_GEOM)) THE_GEOM 
FROM water_skel;
drop table if exists water_skel_simple;
create table water_skel_simple(PK SERIAL PRIMARY KEY, THE_GEOM GEOMETRY) as select null, 
the_geom from ST_EXPLODE('water_skel_simple_accum');



  

 

● Más info:
– http://www.h2database.com/

– http://www.h2gis.org/
– https://github.com/orbisgis/h2gis/wiki
– https://halshs.archives-ouvertes.fr/halshs-

01093404/file/H2Network_presentation.pdf
– http://2016.ogrs-

community.org/2016_workshops/h2gis/H2GIS_workshop_
OGRS2016.pdf

– http://www.meteo.fr/icuc9/presentations/GD/GD5-5.pdf 

H2GIS: Fuentes

http://www.h2database.com/
http://www.h2gis.org/
https://github.com/orbisgis/h2gis/wiki


  

 

¡Gracias!

Óscar Martínez

@masquesig / masquesig.com

omartinez@gvsig.com
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