Eonfusion dataflow tutorial

Copying an attribute from a raster data set onto a line vector
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1D Lines Visualizer (properties).......
Color Image Visualizer (properties)..
Grayscale Image Visualizer..............
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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
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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 Tutorial raser attribute copy Dataflow V2.0.4ml¢ Eonfusion dataflow file

1 Track.csy text file containingrackline information

1 A20050012005008.L3m_8D_NSSTzdse.tif¢ TIFfile containingSST rastedata

1 A20050012005008.L3m_8D_NSSTzdi®e.tfwg TFW file contaiing positioninformation

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

NOTEwhen youfirst import the dataflow and open the Scene viagle data sources in the dataflow

will produce an error. You need to-settheird FA € S y I YSé LINBLISNIASAE a2 GKI
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 pesentsa simple example of loading poidata (points defined by X and
locationg into Eonfusion andreatinga line from the setof points A Sea Surface Temperature (SST)
raster file is also loaded.

The Temperature attribute from the sea surface temgiare raster is then copied from the raster to
the vertices of the line feature, using spatial coincidence to determine the relevant value.

The essential steps are as follows:

Load thepoint datafor the line

Load theSea Surface Temperature (SST) rasata

5SIHf ¢AGK aYAaaiay3ad GFtdsSa¢ Ay GKS {{¢ RIOI
Join the two data sets together

Copy the Temperaturattribute from the SST rasteo the vertices of thdine feature

Add a Z coordinate to the vertices of the line feature

View theSST rastesind theline in an Eonfusion scene view

No ok wdhpE

These steps are achieved by the dataflow shown below, which is followed by descriptions of the
function of each of the dataflow objects.



Dataflow overview
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Track data

1. dTrack datatabular textdatasource readsLatitude and Longitudealues from a comma
separated ASCII text file

2. OSST Rastéraster data sourcereads Sea Surface Temperature (SST) information from a TIF
image file along with its corresponding position information from a TFW file

3. {iS b2 51 GF¢ SELINBaaArzy SgI t dz (2 NR768moy &S NI a

92y FTdza A 2 y5Q a0 26 YD ot bd2S &
4. &Combine Data Sefsoperator. combines the two data sets into one

5. oCopy Raster Attributes to Vertigesperator. copies SST values from raster cells onto the
vertices of the track line, using Latitude and Longitude values to determine which cell is
coincident with a given vertex
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be positioned above the SST raster

7. ORaster attribute copgcené 0 { OSYyS @ASs0Y LINRPOPARSaA GKS nb5

Detailed properties descriptions
The following pages each contain an image of the dataflow indicating the cui@dt of interest.

Below that guiding map is an image of the relevant set of properties or data structures, followed by

accompanying notes.

a LJS
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Track data Properties =
File name:  Q:\000_EONDOD_DEMONDDD_GENERIC Tutorial raster attibute copy'Track csv [:]
|~ Dataflow object Attribute Group

Data set name: Tracks 4 Longtude | Vertices
Latitude Vertices

Chject name: Track data

= Tabular Text

Topology: [Create Line feature (vertices ordered by index) |

File type: [ Delimited ~|

Delimiter: Comma -

Lines to ignore: 0

Use column headers:

NoData value: NaM

Text qualifier:

Escape character: A

Create file name attribute:

Preview file: | Q:v000_EON000_DEMO000_GENERIC\Tutorial raster attribute copy'.Track.csv - ]
Preview:

Longitude, Latitude -
156.42,-31.39 D

156.4821,-31.9552
156_5208,-31.8673
156.5574,-31.8064
156.6177,-31.7383
156.7056, -31.6732 ¥4

(1) Lok [ Concd [ sesty |

1. TheFile nameproperty is set to reflect the file locatioY.ou willneed to update this upon importing the
data flow.
2. TheData set namend Object nameproperties are used to uniquely define the data set and the dataflow
object respectively. These aoptional settingg o6dzi A G Qa AYLRNIFyYyd G2 3IAGS 2062
yIEYSa a2 (dKIFIG GKS2QNB Sl aite ARSYUGUATASRO
3. Topologyis an important property. This determines how the data are interpreted.
a. GCreate many singleertex Point features A y i SNLINB (i & deéehdentpoingi - a | &S
b. ¢Create one multvertex RINtF S ( dzNB ¢ A y GshdldpiidBwittamuliieSerticésa G |
c. OCreate inefeature¢ 3 S 5 &shpldiliSe feature by connectirige vertices together.
4. Longitude and Latitude are assigned to thextex attribute group automatically, based on the choice to
create a line feature from the data. For a single line feature the only attributes that can vary along the line
are vertex attributes.
5. All other settings are defaults.



Track data N
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Track data | Metadata

Select an attribute group to view or edit its
Click on 2 heading in the Output Datz Strusture below.

Vertices in Tracks Vectors

{1 the Qutput Data Structure is not avalsble use the Atribute grg) Attribute Inhert  Data Type Projection Usage Urit Type Unit Input Format Output Format Analyze
control below to selact from the Input Data Structura )
Output dota stucture b |Longiude | [Real WGSE4 SpatialX  |Angle degress | (None) (General) [
Latitude WG5S 84 Spatial Y Angle degrees {Mone) {General)
f Vectors
Tracks
" 1DLines = Vertices
VIG5 84
5763\ X -0
Sfatial Y -©
[4
Attribute group:  Viectors Vertices| [:] < m o | Delete ‘

Input:

Frimiives 10 Longitude

Pamiives 10 Longitude Latitude degrees

1] [ ok ][ Carce J[ romy |
1. / tA01AYy3 2y (KS a+SNIAOS&a¢ KSFERAYy3I Ay (GKS hdziLdzi RI
specification.
2. | £ A0 Ay 3 &l koSdziadl 2y\t tgRATES Y 1S 92y FdzaAazy GF1S | o6Sad 3
based on their names. This is a useful starting poiit. NS Fdzf H a&a! vyt &l S¢ gAtft Of SI NJ
3. NotethatUsagesS &G (2 & { LA{GLAIGEA |- Eondtader@a LstltudestBibutes. Eonfusion
will make use of this information later.
4. XandYspatial attributes are present. This metadata table for the data source is the ideal location for
specifying the projection for theespatial attributes. This is aigved by:
a. Highlighting the two rows containing the Latitude and Longitude attributes.
b. / t A01Ay3 G(GKS atNB2SOGA2yé odzidzy Fd GKS NRIKG 2
c. Selecting the relevant projection from the resulting dialog box.
5. Setting theprojectionautomatically sets thenit type and unit to default values for the X and Y attributes.
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55T Raster Properties [E

S5T Raster | Metadata

= Dataflow object

Data set name: S5T

Object name: 55T Raster

|— Raster
File name: Q:M000_EON000_DEMO000_GEMERIC\Tutorial raster attibute copy V2.0V A20050012005008.L3m_80_NSST_18-zone tif D

Interpretation: A grid of cells (such as image pixels) v]

Attribute names {optional): Temperature

(1) ok J[ Cocs J[ mosb |

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

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

3. ThelnterpretationLINBR LISNII & RSGSNX¥AYSa K2g GKS NradSNIRFGE A&
OK22aS8S GKS 2LJiA2y a! 3INRARR 2F OStfaé¢od ¢KAa 2LWGA2y f
attribute and each square in the grid is a separate featieS &/ 2y G Ay dz2dza¢ 2L A2y f
Temperature data into Eonfusion as a vertex attribute and the whole grid is treated as a single feature. In
ISySNIf GKS a/Stfa¢g 2LIA2y Aa o0Sad dz&AaSR F2NJ AYIF3IS R
Models.

4. The Attribute 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
name the attributes will be given default namessuéhad . I YR®ON 8 £ @

2
2 |



55T Raster | Metadata

Select an atiribute group to view or edit its Metadata:
Click on a heading in the Output D=tz Structure below.

Features in 55T A20050012005008.L3m_8D_NSST_18-zone tif : Raster

(If the Output Data Structure is not available use the Atibute group control i - -
- Fro the Input Dats Stuctne ) Attribute Inhert  Data Type Projection Usage Uit Type Unit Input F | Analyze
Output data structure: Temperature Single (Real) (None) (Mone) (None) (None)
< A20050012005008.L3m_8D_NSST_18zonetif : ..
SST
|~"Features |="Vertices
Mo usage -@ Si Q
0]
°
fttribute group: "A20050012005008.L3m_80_NSST_18-zone £  F E ] Delete
Input:
o oo oo
0
1
2
- 3 E
1) [ ok J[ Conesl | semh |

1. /tAO01AY3 2y GKS aCSIGdzNBaé¢ KSFRAYy3I Ay GKS hdzi Lidzi
feature attributes for metadata specification.

2. /£ A0 Ay 3 (utdh will nake HomfusiGniakeda best guess at the metadata settings for the data,
based on their names.

3. b2GS GKFdG Ay GKAa OFasS GKS Ga¢SYLISNI GdzNB¢ F GGNRKOGdzi S
NBadzZ & 2F G(KS aSttRGa RAY A2F AKKS GKENAR AYF LINPILISNI A Sa

4. The settings shown here are the default values.
5. Metadata can be set for both feature and vertex attributes, simply by clicking the relevant item in the
Output data structure. The vertex attribute metadata is not showthia screenshot, but is the same as

0KS OSNISE FGdNROdzdS YSOGFREFGE F2NJ GKS &/ 2y Ay dzdzaé

6. The Usage, Unit Type and Unit properties could optionally be set, but are not used in this dataflow for
simplicity. However, in general setting metadatatiesgly recommended because it enables powerful
functionality such as automatic reprojection of data and automatic selection of attributes.
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(EE) scene

Set Mo Data Properties
Set Mo Data | Metadata 1
{— Dataflow object Aftribute group: " AZ0050012005008.L3m_80_NS5T_18-zone if : Raster” Featurss @])
Data set name: | New Attributes:
Attribute Data Type
Object name: Set Mo Data
Delete
Expression:
1 if (this.Temperature = -32768) m
2 this.Temperature = this.NoData:
4 : [
Errors:
Line Message Test
T ok ) (Cance ] [_romy ]

NE ¢ & 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.
The calculation uses C# code to s@y: il KS & ¢ S Y LIS Mibsia dzNIBf£32768isét MdvalukzioS
Gb25F Glak Ayads
NoData is a special value in Eonfusion that indicates missing data and allows the missing data case to be
F LILINB LINR | 6 St & KFyRfSR® al y@& F32768to idichid rissiag data But ¢ a4 LISOA
these will be treated as numbers in BEosion unless they are explicitly converted to NoData values.
A good practise is to rename Expression Evaluator operators to indicate their function. This makes for
more easily interpretable dataflows.



I DPAOAOGT O j 1 AET DOT PAC

Copy Raster Raster

Attributes to BE-S8  Attribute  ES-SRattribute copy B
Yertices SCene

Combine Data

Sets

(EE)

Combine Data Sets Properties

(= Dataflow cbject

Data set name:

Object name: Combine Data Sets

o o J [ Goos ][ soob ]

1. ¢/ 2YoAyS 51 G {SiG&¢ R2 Scombifelmiliipfe datalsets together. y I YS &dz33S

2. 5FGF asSia FINB y20 Fft3iSNBR 2NJ YSNHSR Ay lye gleés (K
RFEGFFE26 aLIALISaAaE Ayid2 2ySo

The benefit of combining datats together is that singlnput operators further down the dataflow will

have access to all of the combined data sets.

The output data structure from the Combine Data Sets operator is shown in the image below.

Combine Data Sets Data Structure

|
w = A20050012005008.L.3m_8D_NSST_18-zone tif : Raster
m 55T
8 i~ Features = Vertices
Mo usage -(@Temperature Spatizl X -@X
Spatial ¥ - @Y
Mo usage -0 Index
-0 Index
H Vectors
Tracks
1D Lines = Vertices
WEs 84

Spatial X - @ Longitude
Spatial Y - B Latitude
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Copy Raster) Add Z
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Track data  § N

Copy Raster Attributes to Vertices Properties B

Copy Raster Mtributes to Vedices | Metadata |

— Dataflow ohject

Diata set name: |

Object name: Copy Raster Attributes to Vertices

— Copy Raster Attributes to Vertices

Geometric dimension of mapping: 2 -

Map raster to vector:

Pods Usage Raster attribute Vector attribute
» S5T."A2005001200500... | Tracks.Vectors
Pz 1 Spatial X X Longitude
Poiz 2 Spatial ¥’ Y Latitude
Raster source attribute group: Features E
Attributes to copy: Temperaturs E

Use the table to define the mapping between the source raster vertices and the destination vector vertices. Then
select the raster attributes to copy.

(1) [ ok J[ cameel ][ emv |

1. TheData set name&ndObject nameproperties are used tdefineuniquenames forthe data set and the
dataflow object respectively.
2. TheGeometric dimension of mappiig?2 in this case because the two geometric coordinatedairg
used for the mapping.
3. The raster that wilkupply the copied attributés easily selecteih the first row of theMap raster to vector
table by browsing the data structurd.y G KA & OF &S ( KNBIT2Drasief. @ 2y S 2 LG A 2
4. The vector segroup to whose vertices the selected raster cell attributes will be copied is similarly
aSt SOGSR Ay (GKS FANBRG NRg¢g 2F (GKS GlrofSo Ly dGKAa Ol a
5. TheAxis landAxis Zrows in the table are used to specify the raster and wegertex coordinates that
are used for the mapping. These can either be specified directly by selecting the attribute names, or
indirectly by setting the Usage property.
6. TheRaster source attribute groymopertyis used to specify whether raster featuatributes or raster
vertex attributes are to be copied.
7. TheAttributes to copyproperty specifies the attributes that are to be copied.
8. This operator works inp to four dimensionsthe attributes of three and fourdimensional rasters can be
copied to ector vertices simply by setting up the table in the operator properties.



i v%qQ6 APDPDOAOOEITT AOAI OA

Add Z Raster
Attribute Fsfattribute copy I
scene

Add Z Attribute (EE) Properties
Add Z Attribute (EE) | Metadata

|— Dataflow object Atribute group: Tracks Vectors. Verices ‘ E] b

Mew Attributes:

Diata set name:

Agtribut Data T:
Object name: Add Z Attribute (EE) noute a hype
M-  CEE

Delete
Calculation:
1 thi=s.Z = 0.1;
S
4 Y
Ermars:
Line  Message Test

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

1. .NRBgaAy3d (2 GKS a¢NIO1ad+SOG2NAPxSNIAOSAa: | (G0GNRKOGIzi S
G/ FtOdA FGA2yé Aa G2 o6S FLIWIXASR (2 GKS O2ydSyida 27F 0
2! ySg FGdNROGdziS Ottt SR a%é A& | RRSR dzyRSNJ abS¢ ! GGN

3. The new Z attribute is given a constant value of 0.1. This is simply to provide an offsat e track sits
above the SST raster in the scene view.

4. A good practise is to rename Expression Evaluator operators to indicate their function. This makes for
more easily interpretable dataflows.
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(— Dataflow object

| »

Diata set name:

COhject name: Raster attribute copy scene
s
Pods Projection Usage Unit Type Units Output Format Projection
[ X (Mane) Spatial X {Mane) (Mone) (General)
Y {None) Spatial ¥ {Mone) {None) (General)
Z (Mone) Spatial Z Lenath meters (General)
Slider (Mone) Time Time seconds YYYCY-MM-DD HH:MM:55
i— Scene
View postion: X:157.059 Y:-44.787 Z:5.135 I
View rotation: X-4.166 Y:0.000 Z:0.170

Lower slider extent: 1969-12-31 23:59:55

Upper slider extent: 1970-01-01 00:00:01

Z ands scaling factar: 1

Light source theta: 1]

Light source phi: 50

Backaground colar: [Lamlder -
(— Bookmarks

O ok [ Cencel [ eshy |

z

1. The key properties for the Scene View arefhesd ¢ KA & A& HKSNB (GKS O22NRAYIFGS
scene is defined.

2. These are the default settings. In this case there is very little definition required because the two data sets
(SST raster anddack vector) are in the same units and projection.
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1. The topmost view shows the track, coloured by temperati
along with a grayscale version of the SST raster image.

2. The middle view shows the same track, along with a colo
version of the SST raster image.

3. The scene contents pane at lstiows the data sets and
associated visualisers.












