Eonfusion dataflow tutorial

Raster visualizationz five different views of the same data
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Introduction

This tutorial takes the form of a set of notes to accomptirgyincluded Eonfusion dataflow. The aim
in these notes is to provide a guide to the most important features of the dataflow, so that you can
Srairte AYGSNILINBG GKS RFEGFFE26Qa SaaSydalt
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It is assumed thiayou already have a working knowledge of how to navigate within Eonfusion:
importing a dataflow, opening and positioning property dialog boxes, creating new dataflow objects

and so on. If you are completely new to Eonfusion we recommend viewing the Eonfugorial
+ARS2Y ahOSNIBASGEY 0ST2NB 62NJ Ay3 GKNRJAK
Included files

9 Tutorial rastewisualizatiorDataflow V2.0.on ¢ Eonfusion dataflow file
1 A20050012005008.L3m_8D_NSSTzde.tif¢ TIFfile containingSST rastedata
1 A2005002005008.L3m_8D_NSST-Aghe.tftw¢ TFW file containingositioninformation

You will need Eonfusion version 2.qdr later) to import and view the dataflow.

NOTEwhen youfirst import the dataflow and open the Scene vigWe raster data sourcen the
dataflow will produce an error. Youneedto# S i G KSANIJ aFAES yI YSE

reprocess and the contents of the Scene view will beewisible.

Solution overview
This dataflow tutorial presentan example of loadingea Surface Temperature (SST) rasteafite

dza A y 3

This dataflow is quite simple in the pseene portion¢ most of the focus is on the visualizers within

92y FdzaA2yQa @AradzZd tAl SNE (2 SELX 2NB FTAJS

the Scene view.

The essential steps are as follows:

Create

a s wbnhPe

a.

® oo o

Load theSea Surface Temperature (SST) raster data
5SIf gA0GK aYAaaAiAy3d @FtdzSaeg Ay GKS {{¢ RIFGLI

a simple vector vertex set consistindpoir corner vertices

Generate a surface from the four corner vertices
View therasterin five different ways in th&onfusion scene view

As an image

As a Digital Elevation ddiel (DEM)

As a DEM with an image draped on it

As an image draped on a vecgurface with standard coordinate mapping

As an image draped on a vector surface with alternative coordinate mapping

Steps M are achieved by the dataflow shown below, which is followed by descriptions of the
function of each of the dataflow objectStep5 is achieved by using five different visualizers.
Descriptions of the visualizers and their properties follow the dataflow descriptions.
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property references the new location for the relevant data file. Once this is done, the dataflow will
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Dataflow overview

S5 Raster
(Continuous)

Create
Surface

1. 6SST Rasté€Continuous) raster data sourcereads Se&urface Temperature (SST) information
from a TIF image fiJ@long with its corresponding position information from a TFW Tilee data
is interpreted as a single feature with a continuougdyiable temperature vertex attribute.

2. 6{ S0 b2 51 (SC e LONRNEYA AC2YW OGS NI & & EIE76Bhndtof G YA A& A Y S
92y Tdza A 2 y5Q &l 26 YD ot bd2S &

3. a{{¢ wradadSNIo/Stftaveé NIadSNIRFGlI a2dz2NOSY NBI Ra
TIF image file, along with its corresponding position infofarafrom a TFW file. The data is
interpreted as a grid of rectangular 2D features, each with a single value of a temperature
attribute.

4. 6{SG b2 5IGF¢ SELINBaaAzy SgIf dd -RREEINO2y ISNI & &
92y TFTdzaAz2yQa 26y ab251GF ¢ @It dzS

5. a{ dzZNF I OS 3ISYySNI G2NE 3ISYSNIG2NJ RFGF &2dz2NOSY ONB
Sspace

6. a/ NBIFGS {dzNFI OS¢ 2LISNI G2N¥Y ONBIFGS&a w5 FSI GdzN

vertices produced in step 3

7. O6Rastewisualizatiorscené  @né \iew): provides the 4D environment for viewing the data.

Detailed properties descriptions

The following pages each contain an image of the dataflow indicating the current object of interest.
Below that guiding map is an image of the relevant setropprties or data structures, followed by
accompanying notes.
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S5T Raster (Continuous) Properties

S5T Raster (Continuous) | Metadata |

'~ Dataflow object

Data set name: SST {Continuous)|

Chject name: SS5T Raster (Continuous)

'— Raster

Fila name: Q:\000_EONY000_DEMON000_GEMNERIC\Tutorial raster visualization V2. 00\ AZ20050012005008.L3m_BD_NSST_18-zone tif B
Interpretation: ’ﬁ arid of vertices (such as a DEM) v]

Mtribute names (optional): Temperature

.o Lok [[ Conedl || ey |

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

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

Thelnterpretationproperty determineshowt8 NJ aGSNJ RF G A& GNBFGISR o6& 92y1
OFrasS 4SS OK22a$S (KS ZhifHoptdn/loads'the BEeNMperaturd Fata 6 BdnfusdiSas &
GSNIHSE FiiGNROdziSd ¢KS RAFTFSNBYOS o0SidedrdythidsiKAa | yR
tutorial progresses.

TheAttribute namegroperty is an optional property that allows specification of names for the input

attributes. Some raster formats carry naming metadata for attributes, but in the absence of a defined
nametheattribua @Attt 06S IAGSY RSTFrLdzZA G ylIYSa adzOK & a. F yF
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SST Raster (Continuous) Properties
55T Raster (Continuous) | Metadata

‘Chck on a heading in the Qutput Data Structure below.

Select an atiribute group to view or edit ils Metadata:

Vertices in SST (Continuous) A20050012005008 L3m_8D_NSST_18-zone.tif : Raster

SST (Continuous)

" Features

Input

Attibute group:  "A20050012005008 L3m_8D_NSST_18-z0ns #F - [ |

Index | X Index Y Index Temperature X

90.0416565

0.0413465

90.0416565 0.0413465

0 0 0 0 0
1 1 0 - 1 1 0 32768 90.2083225 0.0413465
2 2 0 -32768 90.3749885 0.0413465 2 2 0 32768 903749885 0.0413465
3 3 0 -32768 90.5416545 0.0413465 3 3 0 -32768 905416545 0.0413465

{if the Output Data Structure is not avaiable use the Atibute group control Atibute  Inhert  Data Type Projection ~ Usage  Unit Type Unit iput Fomat  Output Fomat  |[ Analyze |
below to selact from the Input Data Structure.)
Ouiput data sticture: b Temperature Single (Real) | {None) (MNone) | {Mane) (None) | (None) (Generdl)
- - X Real {None) Spatial X | {None) (None) | (None} (Generdl)
[ 2005002005008 3m_8D_NSST_18-2 Y Real {None) Spatial Y | {None) {None) | (None} (Generdl)

ok J[ cance |

Apply

1. /1 £ A0 Ay\ertie) KE&SR&Yy3I Ay
vertexattributes for metadata specification.
2. /tA01AY3 GKS

based on their names.
3. b20GS GKI G
NBadz G 27
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4. The settings shown here are the default values.
5. The Usage, Unit Type and Unit properties could optionally hebsgtire not usedn this dataflowfor
simplicity. However, in general setting metadata is strongly recommended because it enables powerful
functionality such as automatic reprojectiaf data and automatic selection of attributes.
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‘Raster
visualization B
scene

55T Raster (Cells) Properties =]
55T Raster [Cells) | Metadata
|~ Dataflow object
Data set name: 55T (Cells)|
Object name: 55T Raster (Cells)
'~ Raster
File mame: Q:\000_EON\000_DEMON000_GENERIC \Tuterial raster visualization 2. 0"\ A20050012005008.L3m_8D_MNSST_18&zone tif [:]
Interpretation: [A grid of cells {such as image pixels) v]
Attribute names (optional): Temperature
i Coc ) Come J i )

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. Yauill need to update this upon importing the

data flow.

3. Thelnterpretation LINR LJS NIi &

OKz224a8s
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4. TheAttribute namegproperty is an optional property that allows specification of names for the input
attributes. Some raster formats carry mang metadata for attributes, but in the absence of a defined
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SST Raster (Cells) Properties

ool Raster
continuous)

SST Raster (Cells) | Metadata

Select an atiribute group to view or edit its
Click on 2 hezding in the Output Data Structure balow.

{If the Output Data Structure is not avaisble use the Atrbute group |
control below 1o select from the Input Data Stucture.)

Qutput data structure: 4

Features in SST (Cells).A20050012005008 L3m_8D_NSST_18-zone.tif : Raster

| Attrbute Inherit Data Type Projection Usage Unit Type Unit Input Format Qutput Format |[ Analyze ]
Single (Real) (None) (None) (None) (Neone) (General)

7 A20050012005008.L3m_8D_NSST_18-z...
SST (Cells)

o) o o]

| t A0 A yRRatgef KBS RAY I Ay (GKS hdziLdzi RFGF &0G§NUzOG dzZNB 6 (
feature attributes for metadata specification.

/I tAO1TAY3a GKS al!ylrtelSe odzitz2zy oAttt YIS 92y Fdzarzy
based on their ames.

b2GS GKFG Ay GKAa OF asS (KS féatul attibfisdraupzMisés a dikad NR 6 dzi S
NBadzZ G 2F (KS a8diSOARBY2FTAVKSEKEDNARY 2EINRLISNII A Sao
The settings shown here are the default values.

Metadata can beset for both feature and vertex attributes, simply by clicking the relevant item in the

Output data structure. The vertex attribute metadata is not shown in this screenshot, but is the same as

0KS OGSNISE FGdNROGdziS YSGIFIREFGE F2NJ GKS a/ 2y dAydz2dzé
The Usage, Unit Type and Unit properties could optionally be set, but are not used in this dataflow for

simplicity. However, in general setting metadata is strongly recommended because it enables powerful
functionality such as automatic reprojection of daind automatic selection of attributes.
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Set Mo Data Properties =]
Set Mo Data | Metadata 1
|— Dataflow object Attribute group: " A20050012005008.L3m_80_N55T_18-zone tif : Raster” Features E
Data set name: New Atributes:
Objsct St No Dat Aftribute Data Type
ject name: o Data -m
Delete
Expression:
1: if (this.Temperature == -32768) m
2 this.Temperature = t.'ni.s.NoDat.a,:I
4 3
Ermors:
Line  Message Test
Fa ok ) [ oo ] [romy |

1. . N2 ¢ & A y Heatirgg atiriBu®@ IR dzLJ (St t & G(KS 9ELINBA&AAZ2Y 9@ f dzl G2 N
to be applied to the contents of thieature attribute group.

2. The calculation uses C# code to s@ly: il KS & ¢ S Y LIS Mbsia dzNIBf$32768isét MdvalukzioS
Gb25FG4F¢é AyadSIR

3. ¢KAA alYS OFfOdAg FiAz2y Aa |LIWIXASR o6& GKS a{Si b2 5Ii
G+SNIAOS&E FTGUONROMziS ANRdzLI Aa &St SOGSR NIYGKSNI GKIy

4. NoData is a special value in Eonfusion that indicates missing data and allows the missing data case to be
F LILINRLINR F St @& KIFIYyRfSR® al yeé a332768 to hdchitdyrhidsiag data But ¢ & LIS O A
these will be treated as numbers in Eonfusion unless they are explicitly converted to NoData values.

5. A good practise is to rename Expression Evaluator operators to indicate their function. This makes for
more easilyinterpretable dataflows.
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Raster
visualization B

Surface Generator Properties

Surface Generator | Evaluate Expression I Metadata

{— Dataflow object

Data set name:  Vector surface

Chject name: Surface Generator
|— Generator
Vertices: 4

L

| oK || Cancel

|| Aoy |

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

2.

object respectively.

The Generator data source simply creates the sptiiumber of vertices, with no attributes other than
Currentindex, which provides an index count. The Expression Evaluator is then used to create additional

I G GNXOdzi Sa

by R

FGGNROdzG S OF t dzSad {SS
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Surface Generator Properties =]
Evakiste Goression | Vitadat
1
Aftribute group: Vectors Vertices E] )
Mew Attributes:
Delete |

Calculation:

1: if (this.CurrentIndex == 1){ i

2 this.X = 130.0;

3 this.Y = -30.0; E|

4 this.Z = 0.0;

5 this.RastexrX = 89.,9583235;

& this.Raster¥Y = -79,8750005;

Ti o k:

8

i if (this.CurrentIndex == 2){

10 thi= ¥ o= 130 M- -

4 k

Emors:
line  Message Test

3 [ ok J[ Camce |[ ooy |

1. .NRPgaAy3ad (2 GKS axSNIAOSa¢ IGdONAROdzIS INRdzL) (Sffa (K
to be applied to the contents of the vertex attribute graup

¢KS 4! RRé¢ o0dzid2y ¢l & dzaSR (2 ONBIGS FTAOS ySé OSNISE
¢tKS O2RS dzyRSNJ a/ I £t Odzt F GA2yé | aaAradya @FfdzSa G2 SI OK
The preexisting vertex attribute Currentindex ised to identify each vertex in turn, starting at 1.

X, Y and Z define corner positions for a small rectangle in the middle of Australia.

RasterX and RasterY define corner positions that match the corners of the SST raster.

The reasoning behind definingtwoS LI NI G S &aSda 2F O22NRAYyIF(iSa Aa NBGSI
visualizers.

No ok~ wN
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Surface Generator Properties
Surface Generator | Evaluate Expression ‘ Metadata
Select an attribute group to view or edit its Verti in Vector surface.Vectors
Chek on a heading in the Qutput Data Structure below.
(If the Output Data Stucture is not avaiable use the Amnbute . i i i
group canuel o o the Input Dt Seucture o 1 Atribute Inherit  Data Type Projection Usage Unit Type Unit Input Format Output Format Analyze
Outpust data stucture [ |Real {None) Spatial X | Angle degrees | {None) (General)
[] |Real (Mone) Spatial Y Angle degrees (Mane) (General)
[— e z ] |Real {None) Spatial Z | Length meters {Nons) (General)
0D Points =Vertices RasterX. Real (Mone) (None) (None) {None) (Mane) (General)
3 {None) {None) {None} {None) {None) (General)
o
o
9
Attribute group: Vectors Vetices D
Input Output
Index | Link fo Pimitive X Y z RasterX. “| | Index | Linkfo Friméive X degrees (Angle) Y degrees (Angle)  Zmeters (Length)  RasterX E
1@ 130 -30 0 89.9583235 1 130 -30 0 899583235 H
2| {1} 130 22 5 £9.9583235 2|1} 130 22 5 £89.9583235
3| 2 133 22 5 179.9579635 _ 3 &2 133 -22 5 1799579635 | _
1] [ox [ concel [ e |

o

z A P

/| tA01TAY3 2y (KS a+SNIAOS&a¢é¢ KSFERAYy3I Ay (GKS hdziLidzi
metadataspecification.

/I tAO1TAY3a GKS al!yrtelSée odzitzy oAttt YIS 92y FdzaAz2
based on their names.

Eonfusion automatically matched attributes X, Y and Z with Usages Spatial X, Spatial Y and Spatial Z. The
Usagemetadata is used by Eonfusion to automatically map vertex attributes onto visualization axes.

Unit Type and Units were manually set for the X and Y attributes.

Unit Type and Units were automatically selected for the Z attribute by Eonfusion.

The settingshown here for RasterX and RasterY are the default values. These arguably also qualify for
(LI GAFE - YR {LIGALIT al3S aSddAay3aaz odzi AdQa
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Create Surface Properties [E]

. : |
— Datafl bject
e The two attributes defining the two |

Data set name:

Cbject name: Create Surface
\— Create Surface Features
Vector set group: Vectors E]

Triangulation attributes:

Pods |sage Attribute
3 Fods 1 Spatial X X
Hodis 2 Spatial ¥ Y

Mesh lines into suface: ]

Grouping vector set {optional): E]

i [ oc J [ Coon J[_rowy ]

1. ¢KSNXI/GS {dzNFIF OS¢ 2LISNI G2NJ dzaSa GNRIy3Idz FGA2y G2 ON
2. 6xSO0G2N) aSG ANRdzL¥E &ALISOATASE GKS GSNIAOSaE GKIFG I NB
group.
3. ACNRIFy3dzZ | GA2Yy | odrdNdatestriatiie fiseditd 38rthe TertiSes in AKsPatese
can be set by either specifying attribute names in the Attribute column, or by specifying usages in the
Usage column. If Usage is specified and the Attributes set to (Auto), then the opeititmutomatically
adjust the Attribute settings as needed. This is a great way to make sure that your dataflow is robust
against changes in the names of attributes.
4. This operation results in a single 2D surface feature. This feature has no featuratatiyibut is defined
in 3D space by its X, Y and Z vertex attributes.
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4 Contents

@  A20050072005008.L3m_8D _MNSST_18-zone.tif : Raster
55T (Cells)
= Features + Vertices

@ Color Image Visualizer |

@  A20050012005008.L3m_80_NSST_18-zonetif : Raster
SST (Continuous)
= Features H Vertices

@ DEM Visuzlizer Draped

@ DEM Visualizer Colored |

e Vectors

“ector surface

= 0D Points = Vertices
= 2D Surfaces

@ Image draped vector (full size)
@ Image draped vector (small)

= @ Gadgets and Views
@ Grid ’

CNRY LRAYOG p Ay a{2ftdziiz2y 20SNBASGé>S (GKS GAadzd f A

a) As animage

b) As a Digital Elevation mod@&EM)

c) As a DEM with an image draped on it

d) As animage draped on a vector surface with standard coordinate mapping
e) As animage draped on a vector surface with alternative coordinate mapping

These visualizations are included in the Raster visualization scene via the following Eonfusion
visualizers:

a) Color Image Visualizer

b) DEM Visualizer Colored

c) DEM Visualizer Draped

d) Image draped vector (full size)
e) Image drape vector (small)

Detailed visualizer descriptions
The following pages contastreenshots and accompanying notes for each of the five visualizers.



olor Image Visualizer 6 20 surface visualizer)

tan | = Tutorial: s, visualizzion * 3 Rastervis...tion scene |
2= Main Datafon | 5= >3

SST (Cells)
@ Color Image Visualizer

= @A20050012005008 L3m_8D_NSST_18- "\
SST (Continuous) |

@ DEM Visualizer Draped
@ DEM Visualizer Colored

e Vectors:
Vector surface

@ image draped vector (ful size)
@ image draped vector (small) ¥

then cick the

& B~

QIDIC

25956 235957

00:00.01 00:00.02 000003

In this case the 2D surface visuali
presents a flat 2D view of the rast¢
image, loated according to its
embedded X and Y coordinates.
In the 2D raster case, when the
raster is interpreted as an image
there are no Z or Slider attributes,
GKSasS INB 020K
¢KS a! GGNXOGOIzi S¢
a/ 2t 2NE GFo0 A ao
02t 2NJ GKS AYI3S
interpretation means that the

NI 2 SNRa ¢ SYLISN
Feature attribute.

Image data can be interpreted in ¢
number of ways: RGB and HSL fo
band image data; Hue, Luminance
Palette for singléband image data.
For this data the Palette option is
chosen because the data is single
oFryR FyR 0SSOI dza
pre-mapped to Hue or Luminance.
The <NO DATA> rule is toggled o
this example, via the visibility togg
to its left. This creates gaps in the
visualizer.












