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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 features of the dataflow, so that you can 

ƳƻǊŜ Ŝŀǎƛƭȅ ƛƴǘŜǊǇǊŜǘ ǘƘŜ ŘŀǘŀŦƭƻǿΩǎ ŜǎǎŜƴǘƛŀƭ ǎǘǊǳŎǘǳǊŜ ŀƳƻƴƎǎǘ ǘƘŜ Ƴŀƴȅ ƻǇǘƛƻƴǎ ŀƴŘ ǎŜǘǘƛƴƎǎΦ 

It is assumed that you 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 first Eonfusion 

¢ǳǘƻǊƛŀƭ ±ƛŘŜƻΣ άhǾŜǊǾƛŜǿέΣ ōŜŦƻǊŜ ǿƻǊƪƛƴƎ ǘƘǊƻǳƎƘ ǘƘƛǎ ŘŀǘŀŦƭƻǿ ǘǳǘƻǊƛŀƭΦ 

Included files  

¶ Tutorial raster attribute copy Dataflow V2.0.1.xml ς Eonfusion dataflow file 

¶ Track.csv ς text file containing track line information 

¶ A20050012005008.L3m_8D_NSST_18-zone.tif ς TIF file containing SST raster data 

¶ A20050012005008.L3m_8D_NSST_18-zone.tfw ς TFW file containing position information 

You will need Eonfusion version 2.0.1 (or later) to import and view the dataflow. 

NOTE: when you first import the dataflow and open the Scene view, the data sources in the dataflow 

will produce an error. You need to re-set their άŦƛƭŜ ƴŀƳŜέ ǇǊƻǇŜǊǘƛŜǎ ǎƻ ǘƘŀǘ ŜŀŎƘ ŦƛƭŜ ƴŀƳŜ ǇǊƻǇŜǊǘȅ 

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 a simple example of loading point data (points defined by X and Y 

locations) into Eonfusion and creating a line from the set of points. A Sea Surface Temperature (SST) 

raster file is also loaded. 

The Temperature attribute from the sea surface temperature 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: 

1. Load the point data for the line 

2. Load the Sea Surface Temperature (SST) raster data 

3. 5Ŝŀƭ ǿƛǘƘ άƳƛǎǎƛƴƎ ǾŀƭǳŜǎέ ƛƴ ǘƘŜ {{¢ Řŀǘŀ 

4. Join the two data sets together 

5. Copy the Temperature attribute from the SST raster to the vertices of the line feature 

6. Add a Z coordinate to the vertices of the line feature 

7. View the SST raster and the line in an Eonfusion scene view 

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  

 

1.  άTrack dataέ tabular text data source: reads Latitude and Longitude values from a comma-

separated ASCII text file 

2. άSST Rasterέ raster data source: reads Sea Surface Temperature (SST) information from a TIF 

image file, along with its corresponding position information from a TFW file 

3. ά{Ŝǘ bƻ 5ŀǘŀέ ŜȄǇǊŜǎǎƛƻƴ ŜǾŀƭǳŀǘƻǊΥ ŎƻƴǾŜǊǘǎ ǎǇŜŎƛŀƭ άƳƛǎǎƛƴƎ Řŀǘŀέ ǾŀƭǳŜǎ ƻŦ -32768 into 

9ƻƴŦǳǎƛƻƴΩǎ ƻǿƴ άbƻ5ŀǘŀέ ǾŀƭǳŜǎ 

4. άCombine Data Setsέ operator: combines the two data sets into one 

5. άCopy Raster Attributes to Verticesέ operator: 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 

6. ά!ŘŘ ½ !ǘǘǊƛōǳǘŜ ό99ύέ ŜȄǇǊŜǎǎƛƻƴ ŜǾŀƭǳŀǘƻǊ: adds a Z coordinate to the line feature so that it can 

be positioned above the SST raster 

7. άRaster attribute copy sceneέ ό{ŎŜƴŜ ǾƛŜǿύΥ ǇǊƻǾƛŘŜǎ ǘƘŜ п5 ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǾƛŜǿƛƴƎ ǘƘŜ ŘŀǘŀΦ  

 

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 set of properties or data structures, followed by 

accompanying notes. 
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Ȱ4ÒÁÃË ÄÁÔÁȱ tabular text  data source (main properties)  

 

 

1. The File name property is set to reflect the file location. You will need to update this upon importing the 

data flow. 

2. The Data set name and Object name properties are used to uniquely define the data set and the dataflow 

object respectively. These are optional settingǎ ōǳǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƎƛǾŜ ƻōƧŜŎǘǎ ŀƴŘ ŘŀǘŀǎŜǘǎ ǳƴƛǉǳŜ 

ƴŀƳŜǎ ǎƻ ǘƘŀǘ ǘƘŜȅΩǊŜ Ŝŀǎƛƭȅ ƛŘŜƴǘƛŦƛŜŘΦ 

3. Topology is an important property. This determines how the data are interpreted. 

a. άCreate many single-vertex Point featuresέ ƛƴǘŜǊǇǊŜǘǎ ǘƘŜ ƭƛǎǘ ŀǎ ŀ ǎŜǘ ƻŦ ƛƴdependent points. 

b. άCreate one multi-vertex Point ŦŜŀǘǳǊŜέ ƛƴǘŜǊǇǊŜǘǎ ǘƘŜ ƭƛǎǘ ŀ single point with multiple vertices.  

c. άCreate Line featureέ ƎŜƴŜǊŀǘŜs a single line feature by connecting the vertices together. 

4. Longitude and Latitude are assigned to the vertex 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. 

 



Ȱ4ÒÁÃË ÄÁÔÁȱ ÔÁÂÕÌÁÒ ÔÅØÔ data source (metadata properties)  

 

 

1. /ƭƛŎƪƛƴƎ ƻƴ ǘƘŜ ά±ŜǊǘƛŎŜǎέ ƘŜŀŘƛƴƎ ƛƴ ǘƘŜ hǳǘǇǳǘ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ ǿƛƭƭ ǎŜƭŜŎǘ ǘƘŜ ǾŜǊǘƛŎŜǎ ŦƻǊ ƳŜǘŀŘŀǘŀ 

specification. 

2. /ƭƛŎƪƛƴƎ ǘƘŜ ά!ƴŀƭȅȊŜέ ōǳǘǘƻƴ ǿƛƭƭ ƳŀƪŜ 9ƻƴŦǳǎƛƻƴ ǘŀƪŜ ŀ ōŜǎǘ ƎǳŜǎǎ ŀǘ ǘƘŜ ƳŜǘŀŘŀǘŀ ǎŜǘǘƛƴƎǎ ŦƻǊ ǘƘŜ ŘŀǘŀΣ 

based on their names. This is a useful starting point. /ŀǊŜŦǳƭΗ ά!ƴŀƭȅȊŜέ ǿƛƭƭ ŎƭŜŀǊ ŜȄƛǎǘƛƴƎ ƳŜǘŀŘŀǘŀΦ 

3. Note that Usage is sŜǘ ǘƻ ά{Ǉŀǘƛŀƭ ·έ ŀƴŘ ά{Ǉŀǘƛŀƭ ¸έ ŦƻǊ ǘƘŜ Longitude and Latitude attributes. Eonfusion 

will make use of this information later.  

4. X and Y spatial attributes 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. /ƭƛŎƪƛƴƎ ǘƘŜ άtǊƻƧŜŎǘƛƻƴέ ōǳǘǘƻƴ ŀǘ ǘƘŜ ǊƛƎƘǘ ƻŦ ǘƘŜ ǘŀōƭŜΦ 

c. Selecting the relevant projection from the resulting dialog box. 

5. Setting the projection automatically sets the unit type and unit to default values for the X and Y attributes. 

  



Ȱ334 2ÁÓÔÅÒȱ ÒÁÓÔÅÒ ÄÁÔÁ ÓÏÕÒÃÅ ɉÍain properties)  

 

 

1. The Data set name and Object name properties are used to uniquely define the data set and the dataflow 

object respectively.  

2. The File name property is set to reflect the file location. You will need to update this upon importing the 

data flow. 

3. The Interpretation ǇǊƻǇŜǊǘȅ ŘŜǘŜǊƳƛƴŜǎ Ƙƻǿ ǘƘŜ ǊŀǎǘŜǊ Řŀǘŀ ƛǎ ǘǊŜŀǘŜŘ ōȅ 9ƻƴŦǳǎƛƻƴΦ Lƴ ǘƘƛǎ ά/Ŝƭƭǎέ ŎŀǎŜ ǿŜ 

ŎƘƻƻǎŜ ǘƘŜ ƻǇǘƛƻƴ ά! ƎǊƛŘ ƻŦ ŎŜƭƭǎέΦ ¢Ƙƛǎ ƻǇǘƛƻƴ ƭƻŀŘǎ ǘƘŜ ¢ŜƳǇŜǊŀǘǳǊŜ Řŀǘŀ ƛƴǘƻ 9ƻƴŦǳǎƛƻƴ ŀǎ ŀ ŦŜŀǘǳǊŜ 

attribute and each square in the grid is a separate feature. TƘŜ ά/ƻƴǘƛƴǳƻǳǎέ ƻǇǘƛƻƴ ƭƻŀŘǎ ǘƘŜ 

Temperature data into Eonfusion as a vertex attribute and the whole grid is treated as a single feature. In 

ƎŜƴŜǊŀƭ ǘƘŜ ά/Ŝƭƭǎέ ƻǇǘƛƻƴ ƛǎ ōŜǎǘ ǳǎŜŘ ŦƻǊ ƛƳŀƎŜ Řŀǘŀ ŀƴŘ ǘƘŜ ά/ƻƴǘƛƴǳƻǳǎέ ƻǇǘƛƻƴ ŦƻǊ 5ƛƎƛǘŀƭ 9ƭŜǾŀǘƛƻƴ 

Models. 

4. The Attribute names property 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 names such aǎ ά.ŀƴŘώлϐέΦ 

  



Ȱ334 2ÁÓÔÅÒȱ ÒÁÓÔÅÒ ÄÁÔÁ ÓÏÕÒÃÅ ɉÍÅÔÁÄÁÔÁ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. /ƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άCŜŀǘǳǊŜǎέ ƘŜŀŘƛƴƎ ƛƴ ǘƘŜ hǳǘǇǳǘ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ όǘƘŜ ǇŀƴŜƭ ŀǘ ǘƻǇ ƭŜŦǘύ ǿƛƭƭ ǎŜƭŜŎǘ ǘƘŜ ǊŀǎǘŜǊ 

feature attributes for metadata specification. 

2. /ƭƛŎƪƛƴƎ ǘƘŜ ά!ƴŀƭȅȊŜέ ōutton will make Eonfusion take a best guess at the metadata settings for the data, 

based on their names. 

3. bƻǘŜ ǘƘŀǘ ƛƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜ ά¢ŜƳǇŜǊŀǘǳǊŜέ ŀǘǘǊƛōǳǘŜ ŀǇǇŜŀǊǎ ƛƴ ǘƘŜ ŦŜŀǘǳǊŜ ŀǘǘǊƛōǳǘŜ ƎǊƻǳǇΦ ¢Ƙƛǎ ƛǎ ŀ ŘƛǊŜŎǘ 

ǊŜǎǳƭǘ ƻŦ ǘƘŜ ǎŜƭŜŎǘƛƻƴ ƻŦ ǘƘŜ άDǊƛŘ ƻŦ ŎŜƭƭǎέ ƻǇǘƛƻƴ ƛƴ ǘƘŜ Ƴŀƛƴ ǇǊƻǇŜǊǘƛŜǎΦ 

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 shown in this screenshot, but is the same as 

ǘƘŜ ǾŜǊǘŜȄ ŀǘǘǊƛōǳǘŜ ƳŜǘŀŘŀǘŀ ŦƻǊ ǘƘŜ ά/ƻƴǘƛƴǳƻǳǎέ ŎŀǎŜ ŀōƻǾŜΦ 

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 metadata is strongly recommended because it enables powerful 

functionality such as automatic reprojection of data and automatic selection of attributes.  



Ȱ3ÅÔ .Ï ÄÁÔÁȱ ÅØÐÒÅÓÓÉÏÎ ÅÖÁÌÕÁÔÏÒ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. .ǊƻǿǎƛƴƎ ǘƻ ǘƘŜ άFeaturesέ attribute ƎǊƻǳǇ ǘŜƭƭǎ ǘƘŜ 9ȄǇǊŜǎǎƛƻƴ 9ǾŀƭǳŀǘƻǊ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴŜŘ ά/ŀƭŎǳƭŀǘƛƻƴέ ƛǎ 

to be applied to the contents of the feature attribute group. 

2. The calculation uses C# code to say: iŦ ǘƘŜ ά¢ŜƳǇŜǊŀǘǳǊŜέ ŀǘǘǊƛōǳǘŜ has a value of -32768, set its value to 

άbƻ5ŀǘŀέ ƛƴǎǘŜad. 

3. NoData is a special value in Eonfusion that indicates missing data and allows the missing data case to be 

ŀǇǇǊƻǇǊƛŀǘŜƭȅ ƘŀƴŘƭŜŘΦ aŀƴȅ ŦƛƭŜ ŦƻǊƳŀǘǎ ǳǎŜ άǎǇŜŎƛŀƭ ǾŀƭǳŜǎέ ǎǳŎƘ ŀǎ -32768 to indicate missing data, but 

these will be treated as numbers in Eonfusion unless they are explicitly converted to NoData values. 

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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Ȱ#ÏÍÂÉÎÅ $ÁÔÁ 3ÅÔÓȱ ÏÐÅÒÁÔÏÒ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. ά/ƻƳōƛƴŜ 5ŀǘŀ {Ŝǘǎέ ŘƻŜǎ ŜȄŀŎǘƭȅ ŀǎ ƛǘǎ ƴŀƳŜ ǎǳƎƎŜǎǘǎ ς combine multiple data sets together. 

2. 5ŀǘŀ ǎŜǘǎ ŀǊŜ ƴƻǘ ŀƭǘŜǊŜŘ ƻǊ ƳŜǊƎŜŘ ƛƴ ŀƴȅ ǿŀȅΣ ǘƘŜ άŎƻƳōƛƴŀǘƛƻƴέ ƘŜǊŜ ǊŜŦŜǊǎ ƻƴƭȅ ǘƻ ŎƻƳōƛƴƛƴƎ ƳǳƭǘƛǇƭŜ 

ŘŀǘŀŦƭƻǿ άǇƛǇŜǎέ ƛƴǘƻ ƻƴŜΦ 

3. The benefit of combining data sets together is that single-input operators further down the dataflow will 

have access to all of the combined data sets. 

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

 

  



Ȱ#ÏÐÙ 2ÁÓÔÅÒ !ÔÔÒÉÂÕÔÅÓ ÔÏ 6ÅÒÔÉÃÅÓȱ ÏÐÅrator (main properties)  

 

 

1. The Data set name and Object name properties are used to define unique names for the data set and the 

dataflow object respectively. 

2. The Geometric dimension of mapping is 2 in this case because the two geometric coordinates are being 

used for the mapping. 

3. The raster that will supply the copied attribute is easily selected in the first row of the Map raster to vector 

table by browsing the data structure. Lƴ ǘƘƛǎ ŎŀǎŜ ǘƘŜǊŜΩǎ ƻƴƭȅ ƻƴŜ ƻǇǘƛƻƴ ς the SST 2D raster. 

4. The vector set group to whose vertices the selected raster cell attributes will be copied is similarly 

ǎŜƭŜŎǘŜŘ ƛƴ ǘƘŜ ŦƛǊǎǘ Ǌƻǿ ƻŦ ǘƘŜ ǘŀōƭŜΦ Lƴ ǘƘƛǎ ŎŀǎŜ ƛǘΩǎ ǘƘŜ ά¢ǊŀŎƪǎέ ǾŜŎǘƻǊ ǎŜǘ ƎǊƻǳǇΦ 

5. The Axis 1 and Axis 2 rows in the table are used to specify the raster and vector vertex 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. The Raster source attribute group property is used to specify whether raster feature attributes or raster 

vertex attributes are to be copied. 

7. The Attributes to copy property specifies the attributes that are to be copied. 

8. This operator works in up to four dimensions: the attributes of three- and four-dimensional rasters can be 

copied to vector vertices simply by setting up the table in the operator properties. 



 Ȱ!ÄÄ : !ÔÔÒÉÂÕÔÅ ɉ%%Ɋȱ ÅØÐÒÅÓÓÉÏÎ ÅÖÁÌÕÁÔÏÒ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. .ǊƻǿǎƛƴƎ ǘƻ ǘƘŜ ά¢ǊŀŎƪǎΦ±ŜŎǘƻǊǎΦ±ŜǊǘƛŎŜǎέ ŀǘǘǊƛōǳǘŜ ƎǊƻǳǇ ǘŜƭƭǎ ǘƘŜ 9ȄǇǊŜǎǎƛƻƴ 9ǾŀƭǳŀǘƻǊ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴŜŘ 

ά/ŀƭŎǳƭŀǘƛƻƴέ ƛǎ ǘƻ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ǾŜǊǘŜȄ ŀǘǘǊƛōǳǘŜ ƎǊƻǳǇ ŦƻǊ ǘƘŜ ¢ǊŀŎƪǎ ǾŜŎǘƻǊ ǎŜǘΦ 

2. ! ƴŜǿ ŀǘǘǊƛōǳǘŜ ŎŀƭƭŜŘ ά½έ ƛǎ ŀŘŘŜŘ ǳƴŘŜǊ άbŜǿ !ǘǘǊƛōǳǘŜǎέΦ 

3. The new Z attribute is given a constant value of 0.1. This is simply to provide an offset so that the 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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Ȱ2ÁÓÔÅÒ ÁÔÔÒÉÂÕÔÅ ÃÏÐÙ ÓÃÅÎÅȱ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. The key properties for the Scene View are the AxesΦ ¢Ƙƛǎ ƛǎ ǿƘŜǊŜ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜ ǎȅǎǘŜƳ ƻǊ άǎǇŀŎŜέ ŦƻǊ ǘƘŜ 

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 and Track vector) are in the same units and projection. 

  

  



Ȱ2ÁÓÔÅÒ ÁÔÔÒÉÂÕÔÅ ÃÏÐÙ ÓÃÅÎÅȱ ɉÓÃÅÎÅ ÖÉÅ×Ó and scene contents pane) 

 

 

 

1. The topmost view shows the track, coloured by temperature, 

along with a grayscale version of the SST raster image. 

2. The middle view shows the same track, along with a color 

version of the SST raster image. 

3. The scene contents pane at left shows the data sets and 

associated visualisers. 








