Eonfusion dataflow tutorial

Fusing two surfaces together and transferring attributes between them
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Introduction

This tutorial takes the form of a set of notes to accompany the included Eonfusion dataflow. The aim

in these notes is to provide a guide to the most important featurethefdataflow, so that you can

Y2NB SlFaAate AYyGSNLIINBG GKS RFEGFFE26Qa SaaSyiaalt 3

It is assumed that you already have a working knowledge of how to navigate within Eonfusion:

importing a dataflow, opening and pitioning property dialog boxes, creating new dataflow objects

and so on. If you are completely new to Eonfusion we recommend viewing the first Eonfusion
Cdzi2NRAIf +ARS2Y Ah@SNIBASGEST O0STF2NB 62NJAy3 (KNRoC

Included files

9 Tutorialfusion of two surfaces Dataflow V2.0xinl ¢ Eonfusion dataflow file

1 Polygons.shg Shapéile containing2D polygon information (also with .dbf and .shx files)
1 Surface.csyg text file containing 2D surface data

You vill need Eonfusion version 2.0(dr later) to import and view the dataflow.

NOTE: when yofirst import the dataflow and open the Scene vigWe data sources in the dataflow

will produce an error. Youneedto-88S G G KSANI aFAES yIYSeé LINBPLISNIASaA
references the new location for the relevant data file. Once this is done, the dataflow will reprocess

and the contents of the Scene view will become visible.

Solution overview

This dataflow tutorial presents simple example of loading poidata (points defined ¥ X, Y and)
into Eonfusion andreatinga surfacefrom the setof points Another data set consisting of 2D
habitat polygons is loaded from an ESRI Shapefile.

Thetwo surfaces ar¢hen fusedtogether. This enables the interpolation of the Z attributenfrthe
first surface onto the fused set, as well as the transfer of the habitat attribute onto the fused set.
The result is a surface with habitat information that can be displayed in 3D space.

The essential steps are as follows:

Load thepoint datafor X,Y, Z surface

Load the2D surfacealata for thehabitat polygons

Triangulate theX, Y, $oints to produce a surface feature

Fuse thewo surfaces togethein 2D (X and Y)

Interpolatethe Z attributeand copy itfrom thefirst surface feature to théused sirface
Copy the habitat attribute from the second surface feature to the fused surface
Viewall threesurfacestogetherin 4D

No gk wbdpE

These steps are achieved by the dataflow shown below, which is followed by descriptions of the
function of each of the dataflow objects.
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1. & dzNF I OS t 2 A ydata sourdeteadext YardZvélg& fiom a commaeparated
ASCII text file

2. oCreate Surfac® operator. triangulates the input vertices in X and Y to create a 2D surface
feature

3. (Habitat Shapefie R ( | re@dshaakaO@®lygons from an ESRI Shapefile

4. d&Fuse Vector Setoperator. fuses the two input vector sets together, producing a fused

GO2YO0AYlUA2Yyé 2F (KS (62 ¢KS FdzASR O2YOoAyl (A2

vertices from the two input data sets, and links all of the items in the fused set o the
corresponding items in the input sets. This process is explained in more detail in the notes for
this operator.

5. LYGSN1LRtFGS CdzaASR ! GONROdzGSaé¢ 2LISNFG2N¥ G 1S
sets and interpolates it so that values exat all of the vertices in the fused vertex attribute
group. In this case the Z (height) attribute from the X, Y, Z input surface is interpolated across all
of the vertices in the fused set. This can be thought of as moving the Z vertex attribute onto the
vertices of the fused set.

6. G&Copy Attributes: copies the habitat attribute from the 2D surface featuneshe input
GKFoAGEFGE RFEGEF aSt 2yiG2 GKS FdzZaSR H5 &adaNFI OS
2D feature (unlike its poidike vertices) the coverage is complete.

7. { KATFT(G %é 9ELINBaAaAAZY 90l fdzZ G2N¥Y Y20Sa (KS ¥Fadz
position it above the original X, Y, Z surface. This is an optional operation.

8. dFusionoftwosurfacés 6 { OSY S @A S g énvVironnibid far Ve the(d&tss Also 5
defines the coordinate space and the projection in which to view the data.

Detailed properties descriptions

The following pages each contain an image of the dataflow indicating the current object of interest.
Belowthat guiding map is an image of the relevant set of properties or data structures, followed by
accompanying notes.
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Surface Points Properties E
Surface Poirts | Metadata

File name:  :\0D0_EQN\000_DEMO\DOD_GENERIC\Tutarial fusion of two sufaces\W2 0\Suface csv D
|— Dataflow object Attribute Group
Data set name: Surface » X Verices
Y Vertices

Object name: Surface Points 7 Vertices
|— Tabular Text

Topology: [Create 1 multi-vertex Point feature V]

File type: [ Delimited ~|

Delimiter: Comma -

Lines to ignare: 0

Use column headers:

NoData value: NaN

Tent qualifier:

Escape character: "

Create file name attribute:

Preview file: | Q:\DO0_EOND00_DEMOY000_GENERIC \Tutorial fusion of two sufaces W2 0\Suface csv - ]
Preview:

wygn_myn mgm v
©11200,5431200,40.120 []

©11200,5431202,35_500
©11200,5431204, 35 _ 800
2©11200,543120%, 35.350
®©11200,5431208, 35.050
811200,5431210, 38.730 &7

(1 Lok [ Cones [ esy |

1. TheFile nameproperty is set to reflect the file locatioY.ou willneed to update this upon importing the
data flow.
2. TheData set name&nd Object nameproperties are used to uniquely define the data set and the dataflow
object respectively. TheseafelJi A 2y I f &aSdGiGAy3a odzi A0GQa AMYLEZNIIyYyd :
yIEYySa a2 (GKIFIG GKS@QNB Sl airte ARSYUATASRO
3. Topologyis an important property. This determines how the data are interpreted.
a. (Create many singleertex Point featureés Ay G SNIIINB{ia GKS fAas€ a | &
b. ¢Create one multvertex RintfeaturS ¢ A y (i S NLINiRylegoint ivith Sultiple Geriices.
28 OK22aS8S (GKA& KSNB 0S0OldzaS 6S ySSR (2 ONBI
interested in working with these points individually.
c. C(Create inefeatureé 3 S ys&shpldiliSe éature by connectinghe vertices together.
4. All attributes are automaticallgssigned to the vertex attribute group becas&d (1 KS OK@ha OS 2 F (K
multi-vertexLJI2 Ay 1 ¢ (2Lt 238 2LIA2Yy ®
5. All other settings are defaults.
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urface Points Properties

Surface Points | Metadata

Interpolate Fusion of

Copy 2
Fused A ]
Attributes cibues surfaces

Select an aliribute group to view or edit its
Click on = heading in the Output Data Structure below
{If the Output Data Structure is not avaizble use the Attibute
group contral below to select from the Input Data Structure

Output data structure:

Vertices in Surface Vectors

Atribute Inherit  Data Type Projection Usage Unit Type Unit Input Format Output For [ Analyze
Real GDA34 / MGA zone 55 | Spatial X Length meters (None) (General)

rojection

Real GDA34 / MGA zone 55 | Spatial Y/ Length meters (None) (General)
Real (None) Spatial 7 Length meters (None) (General)

o Vectars /
Surface

' 0D Points ~Vertices
GDp4 /] zane 55
[
Attribute group: | Vectors Vedi!es D T TS V|| Delete |

5431200

/| tA01TAY3 2y (KS a+SNIAOS&a¢ KSFERAY3I Ay (GKS hdziLdzi RI
specification.
I £ A01 Ay 3 &l KSdziad 2y tRATES YIS 92y FdzaAazy G+F1S | oSad 3
based on their names. This is a useful starting poidt. NS Fdzf H a! vyt &l S¢ gAtft Of SI NJ
Note thatUsageh & &S0 G2 a{ LI GAL t fokthe X ¥gnddattributed. Eopfésiot willR & { LI
make use of this information later.
Setting theUsageproperty automatically sets the unit type and unit to default values for the Z attribute.
XandY spatial attributes are present. This metadata tabletfoe data source is the ideal location for
specifying the projection for theespatial attributes. This is achieved by:
a. Highlighting the two rows containing the Latitude and Longitude attributes.
b. / t A01AYy3 (GKS atNR2SOGA2yé odzidzy Fd GKS NRIKG 2
c. electing the relevant projection from the resulting dialog box.
Setting theprojectionautomatically sets the unit type and unit to default values for the X and Y attributes.
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Habitat Shapefile Properties
Habitat Shapefile | Metadata

(= Dataflow object

E]

Data set name:  Habitat

Ohject name: Habitat Shapefile
|— Shapefile
File name: QM000_EON000_DEMOO00_GEMERICkTutorial fusion of two sufacesPolygons shp E]

(1) [ oK J[ Cancel J[ sosy |

1. TheData set nameand Object nameproperties are used to uniquely define the data set and the dataflow
object respectively.

2. TheFile nameproperty is set to reflect the file location. Yeuill need to update this upon importing the
data flow.



s A -

EOAO 3 EADA Aidtadada prapeidies) OT OOA A

O (

Interpolate Copy Fusion of
OpY

Fus R e two
Attributes cibues surfaces

Habitat Shapefile Properties

Habitat Shapefile | Metadata

Select an attribute group to view or edit its Metadata:
Click on & heading in the Output Dats Structure below.
{If the Output Data Structure is not avaiable use the Attibute group

Vertices in Habitat Vectors

Mtribute Inherit Data Type

|Feal

Projection Usage Unit Type Input Format Qutput Format Analyze
GDAS4 / MGA zone 55 Spatial X | Length [ tone) Goerl) N
GDAS4 / MGA zone 55 Spatial Y | Length (None) (General)

control below to select from the Input Data Structure or to type in 1
Output data structure:

r Vectors /
Habitat
1D Lines ~Verti
2D Surfaces 58
T

Atrbute group:  Veectors.Vertices [ [

Input Output
Index | Link to Primiive  Link fo Frimiive

Liskto Piméive  Linkfo Pimive  Xmeters (Lengih) Y meters (Length)

611267.501 5431266 385 611267 5010000 5431266385

{6 27 397 611272.001 2 {6 21 39} 611272 0010000 5431272135
32 22 38 48 81} 611278.251 312 {22 35 48 60} 611278.2510000... 5431283573
4|23 22 83 627 611282126 4123 22 83 62} 611282 1260000 5431294 95
RS2 40 fA8 &R £ £11204 N1 RS 40 fas £R £31 £11284 NN1ANAN RAT1N? RIR 1
0 [0k [ coed |[ oy |

1. /ftAO1TAY3 2y GKS axSNIAOSaéd KSIRAY3I Ay (GKS hdziLlzi RE
specification.
2./t A0 1Ay GKS a!ylrtelSé odzitizy Attt YIS 92y Fdzarzy
based on their names. This is a useful starting pgint. NS Fdzf H a! yIt&l ¢ gAtft Of SI NJ
3. NotethatUsageA & &Sd G2 a{ LI} GAFE - ¢ FYyR a{LIGAFE ¢ F2N (K
this information later.
4. Xand Y spatial atbutes are present. This metadata table for the data source is the ideal location for
specifying the projection for these spatial attributes. This is achieved by:
a. Highlighting the two rows containing the Latitude and Longitude attributes.
b. / t A0 AYydSAKS2 g NRdzi G2y 4 GKS NAIKG 2F GKS GFof ¢
c. Selecting the relevant projection from the resulting dialog box.
5. Setting theprojectionautomatically sets the unit type and unit to default values for the X and Y attributes.
6. / tAO1AY3 2y (KS imthePutputdsi’ straxhir@ will skléct thie R fdature attributes for
metadata specification.
7. Inthis case the Habitat attribute is a simple text attribute which requires no metadata specification
6050l dzaS a¢SEG¢ ADataliy RSFlLdzE G aSGaGAy3a F2NJ
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Create Surfaces Properties =]

{— Dataflow object

Data et name:

Chject name: Create Surfaces
\— Create Surface Features
Wector set group: Vectors [:]

Trangulation attributes:
P |lzage Attribute
[ Fods 1 Spatial X X
Foiz 2 Spatial v Y

Mesh lines into surface: [

Grouping vector set {optional): E]

ax [oc J [ comes J [ oot

1. ¢KS &/ NBI

2. axSO00G2N) aSG INRdzLXE &LISOAFASE (GKS OSNIA@&atseli KI {
group.

3. ACNRALFy3AdzAf FGA2Y FGGNROdzISae aLISOAFASE (GKSTh@@ 2NRAYLF (S
are two ways to use this table:

S {dzNFI OS¢ 2LISNIF 2N dzaSa OGNRFy3IdzE I GA2y G2
y I NB

a {LISOATe GKS FGiGiNAROdziSa RANBOGEE dzaray3a GKS o02ESA

b. Specify the attributesfi RA NSOt & o6& aSidAy3da GKS SyidNxRSa Ay (K
dzaAy3 GKS &) al3S¢ O2fdzyy (2 aLISOATe | dzaAl 3ISd ¢K
determinethe relevant attributesThis is a great way to create robust dataflowsiaév data with
G9FaidAy3aé IyR Gb2NIKAYy3IE | GGNRodziS&a 6SNB 21 RSR
YSGIFIRIFIGEF 6SNB LINRPLISNI & AaLISOATASR GKS 2LISNF G2NJ ¢

Gb2NIKAYIBI GEENROKHAIBAG- ¢ YR a, £
4. This operatiorresults in a single 2D surface feature. This feature has no feature attributes, but is defined
in 3D space by its X, Y and Z vertex attributes.
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Fuse Vector Sets Properties =]

Fuse Vector Sets | Metadata

— Dataflow object

Data set name:

Cbject name: Fuse Vector Sets

— Fuse Vector Sets

Geometric dimension@ -

Space definition:

Puis Usage Socket 1attibute  Socket 2 attibute  Projection Unit Type LUnits

3 Vectors Vectors

(Select aggreqatin... |(Select aggreaati. .
X X GDAS4 / MGA zone 55 | Length meters
Y Y GDAS / MGA zone 55 | Length meters

Spatial X
Spatial Y

(L ok J[ concel J[ ooy |

o

Thefusion operation requires that &used LJ- OS ¢ 0 Se kRySp@ranmetdrR for defifingfasespace

are the geometric dimension and the usage specification for the intersected axes. These are specified as
indicated by the red circles above.

Once theUsageis specified, the relevant verteattributes (X and Y) are chosen automaticédlyeach

input socket based on their matchingetadataUsageassignments. This happens easily in this case
0S80l dzaS GKS a{LIFGAFE - & FyR a{LIFOGAFf , ¢éthdzal 3Sa
metadata ofeach of the incoming data sets.

TheFuse Vector Setgperator will automatically convert the units and projections of incoming attributes

if necessary. They will be converted to the units and projection of the defined intersection space. In this
case no conversions are required, because the X and Y vertex attributes in the input data sets have the
same units (metres) and are in the same projection.

Thed! EA&¢ AGSYa Ay GKS G 6f Snamedd thefudédiatrigutes. m thdNP LIS NI A S &
absence ofpecified namsthefusedl G G NA 6 dzi S& 62dz2 R 6S 3IAGBSYy RSTFldzE (0 y |
G/ 22NROHB¢ D LGEQ& 3I22R LINNuSedaktrib@esdr@eastylidfe@retd@ddntite y I YS &2
dataflow.

The images below help to explairetfusion operation in this specific case.

The fusion process is describedhinre detail at: http://eonfusion2.myriax.com/manual/index.php/Fusion
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http://eonfusion2.myriax.com/manual/index.php/Fusion

Input vertices

The two sets of input vertices
are shown at left.

The vertices of the habitat
polygons are shown as red
spheres. The red lines joining
them togethe are the edges o
the triangles that define the 2I
surface feature.

[A1S9eAaS GKS
vertices and the edges of its
triangles are shown in grey.

Output vertices

The vertices of the fused data
set are shown at left.

Vertices corresponding to the
original input vertices (both
sets) are shown as blue point:
This is the superset of input

) vertices.

New vertices also exist
wherever the blue lines
intersect. Theseertices
GSNBYy Qi LINBaS)
they have been created by the
fusion operation.

Input triangle primitives

The two sets of input triangle
primitives are shown at left.

Theoutlines of the triangles
that make up the habitat
polygons are shown as red
lines. The underlying pink,
yellow and blue colours are
RSGUSN¥YAYSR o8
attribute.

Likewise the edges of the XY-
adz2NF I 0SQa UGNAI
grey.




































