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* Java Topology Suite

1.2 Geometry
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Simple Feature Access SFCGAL ISO 19107
Coordinate Coordinate DirectPosition
Point Point Point
LineString

: : : Curve
Line LineString
LinearRing Ring
Pol Pol

; YE2 0_ YESD Surface
Triangle Triangle
PolyhedralSurface PolyhedralSurface
PolyhedralSurface - -
TriangulatedSurface  TriangulatedSurface

TIN TIN TIN
- Solid Solid
MultiPoint MultiPoint MultiPoint
MultiLineString MultiLineString MultiCurve
MultiPolygon MultiPolygon MultiSurface
- MultiSolid MultiSolid
GeometryCollection GeometryCollection  MultiPrimitive

o] 4] SFCGAL Java Wrapper 2] ~5-& GeoTools ISO Geometry S| A2 HE 7|5} dAto] S&= uj] SFGCAL
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* GeoTools ISO Geometry

e JavaCPP

* Boost

* CGAL - The Computational Geometry Algorithms Library
* Simple Feature CGAL

<<<<<<< HEAD .. datastore:

1.3 DataStore

TBD
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http://docs.geotools.org/latest/userguide/library/opengis/geometry.html
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1.4 XSD-GML

TBD
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* CMAKE
« GMP
MPFR

¢ Boost
CGAL
¢ SFCGAL

1.5.2 Ubuntu 16.040{|A{ GeoTools 3DE A x|5}7|

H 7] of-2-2] W5 o] 2 Git Repository 2 H B T2 A EE drol-31]c}.
$ git clone https://github.com/STEMLab/geotools-3d-extension.git

SFCGAL, CGAL, Boost 2to] 2 je]o] 4] M a3t ato]H ajal5-g A5t} o]n] o] efo]Raja)So] Ax]x o]
ookl thg o] T4 AetelE E5 o

$ sudo apt-get install -y cmake libgmp3-dev libmpfr-dev

gt-geometry-ng 25 U] 2] cppbuild.sh I}-& A1 35H SFCGAL, CGAL, Boost o] H & 2] 7} A| AHlo]| 2} 50 2
A=Yt A AH”o] St gho| BB &2 A X|517] 95He] gt-geometry-ng 2-E2] A2 2 ©]% S & sudo HsH
QA7 $HA cppbuild.shE TF-S1 Zro] AP A L

$ cd unsupported/geometry-ng
$ sudo ./cppbuild.sh

W Q ato] B efe)r} BT A A QLex] 8915}7] $15] gt-geometry-ng BE-S THe T} Zo] Mgt mE
Mol ghaE & SeEs nE HAESL 4getd 447} shed Ay

$ mvn clean install
oA Che 3} o] 2E A2 2 Bolrk A4 RRAES W ste] N s} 4BeS shelshA Q.
$cd././

$ mvn clean install
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GeoTools 1 o] | & &115}2} GeoTools Eclipse Quickstart.
3§47t & pom.xmlut -2 Hoifzt.

2. GeoTools-3d-extention-2 A+-85}H7] 93 A pom.xmlot of tF-2-2 Z315F0] dependency & 371512}

Mo me

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.org/
—2001/XMLSchema-instance"
xsi:schemalocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/
—xsd/maven—-4.0.0.xsd">
<modelVersion>4.0.0</modelVersion>

<artifactId>your project name</artifactId>

<parent>

<groupld>org.geotools</groupIld>

<artifactId>geotools-iso</artifactId>

<version>15-SNAPSHOT</version>

<relativePath>..</relativePath>
</parent>

<properties>
<project.build.sourceEncoding>UTF-8</project.build.sourceEncoding>
</properties>

<dependencies>
<dependency>
<groupIld>org.geotools</groupld>
<artifactId>gt-main-iso</artifactId>
<version>${project.version}</version>
</dependency>
<dependency>
<groupld>org.geotools</groupId>
<artifactId>gt-csv-iso</artifactId>
<version>${project.version}</version>
</dependency>

<!—- Provides support for PostGIS. Note the different groupId -—>
<dependency>
<groupId>org.geotools. jdbc</groupId>
<artifactId>gt-jdbc-postgis—iso</artifactId>
<version>${project.version}</version>
</dependency>

<!-— Provides GUI components ——>

<dependency>
<groupld>org.geotools</groupld>
<artifactId>gt-swing</artifactId>
<version>${project.version}</version>

</dependency>

<dependency>
<groupld>org.geotools</groupld>
<artifactId>gt-cgl</artifactId>
<version>${project.version}</version>

</dependency>

(continues on next page)
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<dependency>
<groupId>junit</groupId>
<artifactId>junit</artifactId>
<version>3.8.1</version>
<scope>test</scope>
</dependency>
</dependencies>

<build>
<plugins>
<plugin>

<groupld>org.apache.maven.plugins</groupld>
<artifactId>maven-surefire-plugin</artifactId>

<configuration>
<forkCount>3</forkCount>
<reuseForks>true</reuseForks>

<argLine>-Xmx1024m —XX:MaxPermSize=256m</argLine>

</configuration>
</plugin>
</plugins>
</build>
</project>

3. o) FEE BRAE Foksle

import java.awt.BorderLayout;

import java.awt.Dimension;

import java.awt.event.ActionEvent;
import java.io.IOException;

import java.util.ArrayList;

import java.util.Map;

import javax.swing.ComboBoxModel;

import javax.swing.DefaultComboBoxModel;
import javax.swing.JComboBox;

import javax.swing.JFrame;

import javax.swing.JMenu;

import javax.swing.JMenuBar;

import javax.swing.JOptionPane;

import javax.swing.JScrollPane;

import javax.swing.JTable;

import javax.swing.JTextField;

import javax.swing.table.DefaultTableModel;

import org.geotools.data.DataStore;

import org.geotools.data.DataStoreFactorySpi;

import org.geotools.data.DataStoreFinder;

import org.geotools.data.FeatureWriter;

import org.geotools.data.ISODataUtilities;

import org.geotools.data.Transaction;

import org.geotools.data.csv.iso.CSVDataStoreFactory;

import org.geotools.data.postgis3d.PostgisNGDataStoreFactory;

import org.geotools.data.simple.SimpleFeatureCollection;
import org.geotools.data.simple.SimpleFeatureSource;
import org.geotools.factory.Hints;

import org.geotools.feature.ISOFeatureFactoryImpl;

import org.geotools.feature.simple.ISOSimpleFeatureTypeBuilder;

import org.geotools.feature.simple.SimpleFeatureBuilder;

(continues on next page)
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import
import
import
import
import
import
import

import
import
import
import
import

public

—200));

org.geotools.filter.text.cql2.CQL;
org.geotools.filter.text.cql2.CQLException;
org.geotools.referencing.crs.DefaultGeographicCRS;
org.geotools.swing.action.SafeAction;
org.geotools.swing.data.JDataStoreWizard;
org.geotools.swing.table.FeatureCollectionTableModel;
org.geotools.swing.wizard.JWizard;

org.opengis. feature.simple.SimpleFeature;
org.opengis. feature.simple.SimpleFeatureType;
org.opengis.filter.Filter;
org.opengis.geometry.ISOGeometryBuilder;
org.opengis.geometry.primitive.Solid;

class App

private
private
private
private

private

extends JFrame{

DataStore dataStore;

JComboBox featureTypeCBox;

JTable table;

JTextField text;

static ISOGeometryBuilder builder;

public static void main(String[] args) throws Exception {

Hints h = new Hints|();

h.put (Hints.GEOMETRY_VALIDATE, false);

h.put (Hints.CRS, DefaultGeographicCRS.WGS84_3D);
builder = new ISOGeometryBuilder (h);

JFrame frame = new App();
frame.setVisible (true) ;

public App () {

setDefaultCloseOperation (JFrame.EXIT_ON_CLOSE) ;
getContentPane () .setLayout (new BorderLayout ());

text = new JTextField(80);
text.setText ("include"); // include selects everything!
getContentPane () .add (text, BorderLayout.NORTH) ;

table = new JTable () ;

table.setAutoResizeMode (JTable.AUTO_RESIZE_OFF) ;
table.setModel (new DefaultTableModel (5, 5));
table.setPreferredScrollableViewportSize (new Dimension (500,

JScrollPane scrollPane = new JScrollPane (table);

(continues on next page)
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private

getContentPane () .add (scrollPane, BorderLayout.CENTER) ;

JMenuBar menubar = new JMenuBar () ;
setJMenuBar (menubar) ;

JMenu fileMenu = new JMenu ("File");
menubar.add (fileMenu) ;

featureTypeCBox = new JComboBox () ;
menubar.add (featureTypeCBox) ;

JMenu dataMenu = new JMenu ("Data");
menubar.add (dataMenu) ;

pack () ;
fileMenu.add (new SafeAction ("Open csvfile...") {
public void action (ActionEvent e) throws Throwable {
connect (new CSVDataStoreFactory());
t
}) g
fileMenu.add (new SafeAction ("Connect to PostGIS database...") {
public void action (ActionEvent e) throws Throwable {
connect (new PostgisNGDataStoreFactory());

}) g
fileMenu.add (new SafeAction ("Insert Solid to PostGIS database...

public void action (ActionEvent e) throws Throwable {
insertTable () ;

}) i
fileMenu.addSeparator ();
fileMenu.add (new SafeAction ("Exit") {

public void action (ActionEvent e) throws Throwable {
System.exit (0);

)i
dataMenu.add (new SafeAction ("Get features") {

public void action (ActionEvent e) throws Throwable {
filterFeatures () ;

void connect (DataStoreFactorySpi format) {

JDataStoreWizard wizard = new JDataStoreWizard (format) ;

(continues on next page)
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int result = wizard.showModalDialog();

if (result == JWizard.FINISH) {
Map<String, Object> connectionParameters = wizard.
—getConnectionParameters () ;

try {

dataStore = DataStoreFinder.
—getDataStore (connectionParameters) ;

if (dataStore == null) {

JOptionPane.showMessageDialog (null,

—"Could not connect - check parameters");

}

updateUI () ;

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

private void insertTable () {
String typeName = "oneSolid";
ArrayList<Solid> al ISODataUtilities.getSolids (builder);

ISOSimpleFeatureTypeBuilder b = new_
—1SO0SimpleFeatureTypeBuilder () ;

b.setCRS (DefaultGeographicCRS.WGS84_3D) ;

b.setName ( typeName ) ;

b.add("loc", Solid.class);

SimpleFeatureType schema = b.buildFeatureType ();

SimpleFeatureBuilder builder = new SimpleFeatureBuilder (schema,
—new ISOFeatureFactoryImpl());

builder.add( al.get (0) );

SimpleFeature feature = builder.buildFeature( "fid.1" );

try {

dataStore.createSchema ( (SimpleFeatureType)
—»schema) ;

FeatureWriter<SimpleFeatureType, SimpleFeature>
—fw = dataStore.getFeatureWriterAppend (

schema.getTypeName (),

—Transaction.AUTO_COMMIT) ;

SimpleFeature newFeature = fw.next ();

newFeature.setAttributes (feature.
—getAttributes());

fw.write();

fw.close();

} catch (IOException e) {

(continues on next page)
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// TODO Auto-generated catch block
System.out.println (e.getMessage());
e.printStackTrace () ;

} catch (Exception e) {
// TODO Auto-generated catch block
e.printStackTrace () ;

}
private void updateUI () {
ComboBoxModel cbm;

try {

cbm = new DefaultComboBoxModel (dataStore.getTypeNames () ) ;

featureTypeCBox.setModel (cbm) ;

} catch (IOException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

table.setModel (new DefaultTableModel (5, 5));

private void filterFeatures () ({

String typeName = (String) featureTypeCBox.getSelectedItem();
SimpleFeatureSource source;

try {
source = dataStore.getFeatureSource (typeName) ;

Filter filter = CQL.toFilter (text.getText ());
SimpleFeatureCollection features = source.
—getFeatures (filter);

FeatureCollectionTableModel model = new_
—FeatureCollectionTableModel (features) ;
table.setModel (model) ;

} catch (IOException | CQLException e) {
// TODO Auto-generated catch block
System.out .println (e.getMessage());
e.printStackTrace();

—

4. 919] o] &= Aol & Ao FAl2 CSV i

g

71} PostGIS o] 4450 2 44 321 DataStore&

1=
fil

=
=

12 Chapter 1. Z&}




GeoTools 3D Extension Guide, £A| 0.5.0

£ — O x
File || | - | Data
Open csvfile...

Connect to PostGlS database... D E

Insert Solid to PostGIS database...

Exit

5-1. CSV 1} DataStore-2 YH5o] B2}, 24 Open csv fileS 28511, 9|4 Hlo| €S o).

6-1. CSV DataStore S A/ ot= t] Do A2 th32t Aot strategy= 7]517F T of] o] 7| FAE] o] Ql=7]
£ Uehuic. vreb melo] wki(well known textel 41 9] 288 71413 gle] 7|81 sl 2ol A4e1 Slcal,
strategy©]] *wkt' 2} ]}t ghoF mhelo] WGS84%13E 0] QI EE F /o] ZAF o 2 ZHZ} lattitude2} longitude
£ A7skal I, strategyof| “lating’ 2kl  E5tet. whef mpdo] 7|5HE 7HA AL Q1A| b, Al strategy &
Q1251 grol i Hr,

whoF BhA1o] wke 11 9oal, wked 21] 29 0152 whiFieldo] 2iatel. vrof wh4lo] latng& A=sheict
™, lattitude, longitude ZH 2] 0]5-2- Z+Z} latField, IngFieldo]] ¢} =5}t

&) (& csvip X - o x
Fle | CSV 3D ML
include

Comma delimited text file for 30 Geometry

A B
file |C:\Users\s00]inKim‘ngit‘ngeotools—Bd—e}dension‘.test‘\SoIids.csu |

csv file

strategy |wkt |

strategy

latField | |
Latitude field. Assumes a CSVSpecifiedLatLng Strategy

IngField | |

Longitude field. Assumes a C SV SpecifiedLatLng Strategy

whitField [geom| |
KT field. Assumes a CSVSpecifiedWKT Strategy

| Back || Next | | Finish || Cancel |

7-1. DataStore©]| Q)= H|o]|E]| & H A THH, getfeature HE-S =22}
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[E3] — O *

File |Solids -

include Get features
A B c D E

CSV DataStore 2 5 E] getfeature$H<-5 -85t 21}= t}-2-1} 2t}

B3] - O b
File | Solids v| pata
include
IFeatureIde... geom

Solids-fid1  [Solid(({(0.0 0.0 0.0, 2.0 0.0 0.0, 2.0 -2.0 0.0, 0.0 2.0 0.0, 0.0 0.0 0.0)), ((2.0-2.0 0.0, 2.0 0.0 0.0, 2.0 0.0 2.0, 2.0 -2.0 2.0, 2.0 -2.0 0.0}, (0.0 0.0 2.0, ..
Solids-id2  |Solid((((2.0 0.0 0.0, 4.0 0.0 0.0, 4.0 2.0 0.0, 2.0 -2.0 0.0, 2.0 0.0 0.0}), (4.0 -2.0 0.0, 4.0 0.0 0.0, 4.0 0.0 2.0, 4.0 -2.0 2.0, 4.0 2.0 0.0)), (2.0 0.0 2.0, ..
Solids-id? |Solid((((2.0 0.0 2.0, 4.0 0.0 2.0, 4.0 2.0 2.0, 2.0-2.0 2.0, 2.0 0.0 2.0)), (4.0 -2.0 2.0, 4.0 0.0 2.0,4.00.0 4.0, 4.0 2.0 4.0, 4.0 2.0 2.0)), (2.0 0.0 4.0, ..
Solids-idd  |Solid((((1.0 0.0 0.0, 3.0 0.0 0.0, 3.0 -2.0 0.0, 1.0-2.0 0.0, 1.0 0.0 0.0}), ((3.0-2.0 0.0, 3.0 0.0 0.0, 3.0 0.0 2.0, 3.0 -2.0 2.0, 3.0 -2.0 0.0)), ((1.0 0.0 2.0, .
Solidsid5 |Solid((((-1.0 0.0 -1.0, 3.0 0.0-1.0, 3.0-2.0 1.0, -1.0 -2.0-1.0, -1.0 0.0 -1.0}), ({3.0 -2.0 1.0, 3.0 0.0 -1.0, 3.0 0.0 3.0, 3.0 -2.0 3.0, 3.0 -2.0 -1.0)), (-1.0 .. ||
|Solidsfids [Solid((((0.5-0.5 0.5, 1.5-0.50.5,1.5-150.5,05-150.5,0.5-0.5 0.5)), ((1.5-1.505,15-0.505,1.5-0.51.5,1.5-15 1.5, 1.5-1.5 0.5)), ({0.5-0.5 .. |'
Solidsid7  |Solid(({(1.0-1.0 0.0, 2.0-1.0 0.0, 2.0 -2.0 0.0, 1.0 -2.0 0.0, 1.0 -1.0 0.0)), ((2.0 -2.0 0.0, 2.0 1.0 0.0, 2.0 1.0 1.0, 2.0-2.0 1.0, 2.0-2.0 0.0)), (1.0 1.0 ..

Solidsfids [Solid((((0.5-0.5-1.0,1.5-0.5-1.0, 1.5 -1.5-1.0, 0.5 -1.5-1.0, 0.5 -0.5 -1.0}), ({(1.5 -1.5-1.0, 1.5-0.5 1.0, 1.5-0.5 3.0, 1.5 -1.5 3.0, 1.5 -1.5 -1.0)), ({0....

Isolidsfida  [Solid(((-125745.5822484 1699 3813.6302470150695 0.0, -126738.38435842091 3815.241221547709 0.0, -126731.71448564173 4815.075754.. ||

L L L L I

5-2 o|H of| = PostGIS DataStoreS wH5-o] H2}. 241 Connect to PostGIS databaseS =2 St}

& - o x
Fie 7] pata

Open csvfile...
Connect to PostGIS database...
Insert Solid to PostGlS database...

Exit

les)
m

6-2 PostGIS DataStore= Adoh o] o 442 chaat Ak WANT olF A4 FHolnz twiAs
Ae5lA] L, finishH E-L Haf e Zrs)t.
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|5 PostGIS SFCGAL

PostGIS SFCGAL
PostGlS Database with SFCGAL Extension

dbtype* |postgis

Type
host* |Iocalhost
Host
port* 5422
Port
database |te st
Database

schema |pub|ic

Schema

user* |postgres

user name to login as

passwd |o..|

password used to login

namespace |

Namespace prefix
[ Il

| Back || Next | | Finish || Cancel |

7-2 Insert Solid to PostGIS databaseH] E-2 =2 PostGIS g o] E]H|©] 2 9] oneSolid2h= ©] 50 2 id2} geometry
£ 202 7Ix]= Hlo|&o] sty A 7] 4L, Solid o] ¥ shtrt Eoj7te

= - o x

ﬁe”bundmg |v| Data

Open csvfile... |
Connect to PostGIS database... D E |
Insert Solid to PostGIS database...

Exit

insert©] 2748 thga} Zo] HIT 5 gc
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W pgAdmin 4 — O *
File - Object » Tools Help «
# Browser @ Dashboard o Properties [§ SQL |+ Statistics 4 Dependencies 49 Dep @J
&8s 1
A servers B B~ & B @ Y - Noimt - ¥ . H & -
= W postgresqL 9.6
B l_] Databases (7) &=
& (9§ linestrings 1 SELECT * FROM public."oneSclid"
G- (3 osm 2 ORDER BY fid
B lu- osm_daegu 3 ASC
[ ls- postgis_23_sample
Fi- [ ]postgres
=8 l ]test
'Q} Casts Data Qutput Explain Messages History

@ Catalogs fid
: M5 Event Triggers [PK] inte... qeometry

"% Extensions (11) 1 010FO000AQ72132000006000000010200008001000000050000000000...
@ Foreign Data Wrappers

" Languages
E‘& Schemas (4)
9@ public

& 2 collations
U"@ Domains
U"@ FTS Configurations
& [ll FT5 Dictionaries
& FTs Parsers
[
[
[
£
[

18 FTS Templates
J|l|=?_ Foresign Tables
7S Functions

H- |54 Materialized Views
J--% Sequences

= [3 Tables (3)

" D oneSolid
—

£

T
R
g
5
3
a
15)
<
E o
ar
=2
>
o
=
o
%)
<3
o

1=

= R
£0] dropdownhst0ﬂ H—E]—ﬂ- 7/-1 o i_]-g_@_}_/'\_ ot} s Hlo| 20| Hlo|E 2 B 9
glo]Eo] HeHE 2= getfeature H{ES F2

| — O

File |one Solid Data

include I Get features
A

PostGIS DataStore 2 H-F getfeature$r<~5 -85t Ait= o337 gt
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- O

*

F B

L
|

loc

include
Featurelde...

oneSolid.1

Solid((((0.00.00.0,2.00.00.0,2.0-2.00.0,0.0-2.00.0,0.00.0 0.0)), ((2.0-2.00.0,2.00.00.0,200.02.0,2.0-2.02.0, 2.0-2.0 0.0)), (0.0 0.0 2.0, ...

|
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