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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 fusion of two surfaces Dataflow V2.0.1.xml ς Eonfusion dataflow file 

¶ Polygons.shp ς Shapefile containing 2D polygon information (also with .dbf and .shx files) 

¶ Surface.csv ς text file containing 2D surface data 

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-ǎŜǘ ǘƘŜƛǊ 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, Y and Z) 

into Eonfusion and creating a surface from the set of points. Another data set consisting of 2D 

habitat polygons is loaded from an ESRI Shapefile. 

The two surfaces are then fused together. This enables the interpolation of the Z attribute from the 

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: 

1. Load the point data for X, Y, Z surface 

2. Load the 2D surface data for the habitat polygons 

3. Triangulate the X, Y, Z points to produce a surface feature 

4. Fuse the two surfaces together in 2D (X and Y) 

5. Interpolate the Z attribute and copy it from the first surface feature to the fused surface 

6. Copy the habitat attribute from the second surface feature to the fused surface 

7. View all three surfaces together in 4D 

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.  ά{ǳǊŦŀŎŜ tƻƛƴǘǎέ ¢ŀōǳƭŀǊ ¢ŜȄǘ data source: reads X, Y and Z values from a comma-separated 

ASCII text file 

2. άCreate Surfacesέ operator: triangulates the input vertices in X and Y to create a 2D surface 

feature 

3. άHabitat Shapefileέ Řŀǘŀ ǎƻǳǊŎŜ: reads habitat polygons from an ESRI Shapefile  

4. άFuse Vector Setsέ operator: fuses the two input vector sets together, producing a fused 

άŎƻƳōƛƴŀǘƛƻƴέ ƻŦ ǘƘŜ ǘǿƻΦ ¢ƘŜ ŦǳǎŜŘ ŎƻƳōƛƴŀǘƛƻƴ Ŏƻƴǘŀƛƴǎ ŀ ǎǳǇŜǊǎŜǘ ƻŦ ǘƘŜ ǎǇŀǘƛŀƭ ŦŜŀǘǳǊŜǎ ŀƴŘ 

vertices from the two input data sets, and links all of the items in the fused set to their 

corresponding items in the input sets. This process is explained in more detail in the notes for 

this operator.  

5. άLƴǘŜǊǇƻƭŀǘŜ CǳǎŜŘ !ǘǘǊƛōǳǘŜǎέ ƻǇŜǊŀǘƻǊΥ ǘŀƪŜǎ ŀ ǾŜǊǘŜȄ ŀǘǘǊƛōǳǘŜ ŦǊƻƳ ƻƴŜ ƻŦ ǘƘŜ ƛƴǇǳǘ ǾŜŎǘƻǊ 

sets and interpolates it so that values exist for 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. άCopy Attributesέ: copies the habitat attribute from the 2D surface features in the input 

άƘŀōƛǘŀǘέ Řŀǘŀ ǎŜǘ ƻƴǘƻ ǘƘŜ ŦǳǎŜŘ н5 ǎǳǊŦŀŎŜ ŦŜŀǘǳǊŜΦ bƻ ƛƴǘŜǊǇƻƭŀǘƛƻƴ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŎŀǳǎŜ ŦƻǊ ŀ 

2D feature (unlike its point-like vertices) the coverage is complete. 

7. ά{ƘƛŦǘ ½έ 9ȄǇǊŜǎǎƛƻƴ 9ǾŀƭǳŀǘƻǊΥ ƳƻǾŜǎ ǘƘŜ ŦǳǎŜŘ ǎǳǊŦŀŎŜ ǳǇǿŀǊŘǎ ōȅ ŀ ŦƛȄŜŘ ŀƳƻǳƴǘ ƛƴ ƻǊŘŜǊ ǘƻ 

position it above the original X, Y, Z surface. This is an optional operation. 

8. άFusion of two surfacesέ ό{ŎŜƴŜ ǾƛŜǿύΥ ǇǊƻǾƛŘŜǎ ǘƘŜ п5 environment for viewing the data. Also 

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. 

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

accompanying notes. 
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Ȱ3ÕÒÆÁÃÅ 0ÏÉÎÔÓȱ 4ÁÂÕÌÁÒ 4ÅØÔ ÄÁÔÁ ÓÏÕÒÃÅ (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 ƻǇǘƛƻƴŀƭ ǎŜǘǘƛƴƎǎ ōǳǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƎƛǾŜ ƻōƧŜŎǘǎ ŀƴŘ ŘŀǘŀǎŜǘǎ ǳƴƛǉǳe 

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 ƛƴŘŜǇŜƴŘŜƴǘ Ǉƻƛƴǘs. 

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

²Ŝ ŎƘƻƻǎŜ ǘƘƛǎ ƘŜǊŜ ōŜŎŀǳǎŜ ǿŜ ƴŜŜŘ ǘƻ ŎǊŜŀǘŜ ŀ ƴŜǿ ǎǳǊŦŀŎŜ ŦǊƻƳ ǘƘŜ ǾŜǊǘƛŎŜǎΣ ōǳǘ ǿŜ ŀǊŜƴΩǘ 

interested in working with these points individually. 

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

4. All attributes are automatically assigned to the vertex attribute group because ƻŦ ǘƘŜ ŎƘƻƛŎŜ ƻŦ ǘƘŜ άOne 

multi-vertex Ǉƻƛƴǘέ ǘƻǇƻƭƻƎȅ ƻǇǘƛƻƴΦ 

5. All other settings are defaults. 



Ȱ3ÕÒÆÁÃÅ 0ÏÉÎÔÓȱ 4ÁÂÕÌÁÒ 4ÅØÔ ÄÁÔÁ Óource  (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 ƛǎ ǎŜǘ ǘƻ ά{Ǉŀǘƛŀƭ ·έΣ ά{Ǉŀǘƛŀƭ ¸έ ŀƴŘ ά{Ǉŀǘƛŀƭ ½έ for the X, Y and Z attributes. Eonfusion will 

make use of this information later.  

4. Setting the Usage property automatically sets the unit type and unit to default values for the Z attribute. 

5. 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. 

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

  



Ȱ(ÁÂÉÔÁÔ 3ÈÁÐÅÆÉÌÅȱ ÄÁÔÁ ÓÏÕÒÃÅ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

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. 

  



Ȱ(ÁÂÉÔÁÔ 3ÈÁÐÅÆÉÌÅȱ ÄÁÔÁ ÓÏÕÒÃÅ (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 ƛǎ ǎŜǘ ǘƻ ά{Ǉŀǘƛŀƭ ·έ ŀƴŘ ά{Ǉŀǘƛŀƭ ¸έ ŦƻǊ ǘƘŜ · ŀƴŘ ¸ ŀǘǘǊƛōǳǘŜǎΦ 9ƻƴŦǳǎƛƻƴ ǿƛƭƭ ƳŀƪŜ ǳǎŜ ƻŦ 

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. 

6. /ƭƛŎƪƛƴƎ ƻƴ ǘƘŜ άн5 {ǳǊŦŀŎŜǎέ ƘŜŀŘƛƴƎ in the Output data structure will select the 2D feature attributes for 

metadata specification. 

7. In this case the Habitat attribute is a simple text attribute which requires no metadata specification 

όōŜŎŀǳǎŜ ά¢ŜȄǘέ ƛǎ ǘƘŜ ŘŜŦŀǳƭǘ ǎŜǘǘƛƴƎ ŦƻǊ Data Type). 

  



Ȱ#ÒÅÁÔÅ 3ÕÒÆÁÃÅÓȱ ÏÐÅÒÁÔÏÒ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. ¢ƘŜ ά/ǊŜŀǘŜ {ǳǊŦŀŎŜέ ƻǇŜǊŀǘƻǊ ǳǎŜǎ ǘǊƛŀƴƎǳƭŀǘƛƻƴ ǘƻ ŎǊŜŀǘŜ ŀ н5 ǎǳǊŦŀŎŜ ŦŜŀǘǳǊŜ ŦǊƻƳ ŀ ǎŜǘ ƻŦ ǾŜǊǘƛŎŜǎΦ 

2. ά±ŜŎǘƻǊ ǎŜǘ ƎǊƻǳǇέ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ǾŜǊǘƛŎŜǎ ǘƘŀǘ ŀǊŜ ǘƻ ōŜ ǘǊƛŀƴƎǳƭŀǘŜŘΣ Ǿƛŀ ǎǇŜŎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜƛǊ vector set 

group. 

3. ά¢ǊƛŀƴƎǳƭŀǘƛƻƴ ŀǘǘǊƛōǳǘŜǎέ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ǘƘŀǘ ŀǊŜ ǳǎŜŘ ǘƻ ǎƻǊǘ ǘƘŜ ǾŜǊǘƛŎŜǎ ƛƴ н5 ǎǇŀŎŜΦ There 

are two ways to use this table: 

a. {ǇŜŎƛŦȅ ǘƘŜ ŀǘǘǊƛōǳǘŜǎ ŘƛǊŜŎǘƭȅ ǳǎƛƴƎ ǘƘŜ ōƻȄŜǎ ƛƴ ǘƘŜ ά!ǘǘǊƛōǳǘŜέ ŎƻƭǳƳƴΦ 

b. Specify the attributes iƴŘƛǊŜŎǘƭȅ ōȅ ǎŜǘǘƛƴƎ ǘƘŜ ŜƴǘǊƛŜǎ ƛƴ ǘƘŜ ά!ǘǘǊƛōǳǘŜέ ŎƻƭǳƳƴ ǘƻ άό!ǳǘƻύέ ŀƴŘ 

ǳǎƛƴƎ ǘƘŜ ά¦ǎŀƎŜέ ŎƻƭǳƳƴ ǘƻ ǎǇŜŎƛŦȅ ŀ ǳǎŀƎŜΦ ¢ƘŜ ŀǘǘǊƛōǳǘŜ ǳǎŀƎŜ ƳŜǘŀŘŀǘŀ ǿƛƭƭ ǘƘŜƴ ōŜ ǳǎŜŘ ǘƻ 

determine the relevant attributes. This is a great way to create robust dataflows: if new data with 

ά9ŀǎǘƛƴƎέ ŀƴŘ άbƻǊǘƘƛƴƎέ ŀǘǘǊƛōǳǘŜǎ ǿŜǊŜ ƭƻŀŘŜŘ ŀƴŘ ǇƛǇŜŘ ƛƴǘƻ ǘƘƛǎ ƻǇŜǊŀǘƻǊΣ ŀǎ ƭƻƴƎ ŀǎ 

ƳŜǘŀŘŀǘŀ ǿŜǊŜ ǇǊƻǇŜǊƭȅ ǎǇŜŎƛŦƛŜŘ ǘƘŜ ƻǇŜǊŀǘƻǊ ǿƻǳƭŘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŎƘƻƻǎŜ ǘƘŜ ά9ŀǎǘƛƴƎέ ŀƴŘ 

άbƻǊǘƘƛƴƎέ ŀǘǘǊƛōǳǘŜǎ ǊŀǘƘŜǊ ǘƘŀƴ ά·έ ŀƴŘ ά¸έΦ 

4. This operation results 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. 

  



Ȱ&ÕÓÅ 6ÅÃÔÏÒ 3ÅÔÓȱ ÏÐÅÒÁÔÏÒ ɉÍÁÉÎ ÐÒÏÐÅÒÔÉÅÓɊ 

 

 

1. The fusion operation requires that a άfuse ǎǇŀŎŜέ ōŜ ŘŜŦƛƴŜŘΦ ¢Ƙe key parameters for defining a fuse space 
are the geometric dimension and the usage specification for the intersected axes. These are specified as 
indicated by the red circles above.  

2. Once the Usage is specified, the relevant vertex attributes (X and Y) are chosen automatically for each 
input socket, based on their matching metadata Usage assignments. This happens easily in this case 
ōŜŎŀǳǎŜ ǘƘŜ ά{Ǉŀǘƛŀƭ ·έ ŀƴŘ ά{Ǉŀǘƛŀƭ ¸έ ǳǎŀƎŜǎ ǿŜǊŜ ŀǎǎƛƎƴŜŘ ǳƴŀƳōƛƎǳƻǳǎƭȅ ǘƻ ƻƴŜ ŀǘǘǊƛōǳǘŜ ƛƴ the 
metadata of each of the incoming data sets.  

3. The Fuse Vector Sets operator 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. 

4. The ά!Ȅƛǎέ ƛǘŜƳǎ ƛƴ ǘƘŜ ǘŀōƭŜ ŀǊŜ ƻǇǘƛƻƴŀƭ ǇǊƻǇŜǊǘƛŜǎ ǘƘŀǘ ǎǇŜŎƛŦȅ names for the fused attributes. In the 
absence of specified names the fused ŀǘǘǊƛōǳǘŜǎ ǿƻǳƭŘ ōŜ ƎƛǾŜƴ ŘŜŦŀǳƭǘ ƴŀƳŜǎ ƭƛƪŜ ά/ƻƻǊŘώмϐέ ŀƴŘ 
ά/ƻƻǊŘώнϐέΦ LǘΩǎ ƎƻƻŘ ǇǊŀŎǘƛǎŜ ǘƻ ǎǇŜŎƛŦȅ ŀ ƴŀƳŜ ǎƻ ǘƘŀǘ ǘƘŜ fused attributes are easily interpreted in the 
dataflow. 

5. The images below help to explain the fusion operation in this specific case.  
6. The fusion process is described in more detail at: http://eonfusion2.myriax.com/manual/index.php/Fusion 
 

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 together are the edges of 

the triangles that define the 2D 

surface feature.  

[ƛƪŜǿƛǎŜ ǘƘŜ ·¸½ ǎǳǊŦŀŎŜΩǎ 

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 points. 

This is the superset of input 

vertices. 

New vertices also exist 

wherever the blue lines 

intersect. These vertices 

ǿŜǊŜƴΩǘ ǇǊŜǎŜƴǘ ƛƴ ŜƛǘƘŜǊ ƛƴǇǳǘΥ 

they have been created by the 

fusion operation. 

Input triangle primitives 

The two sets of input triangle 

primitives are shown at left.  

The outlines of the triangles 

that make up the habitat 

polygons are shown as red 

lines. The underlying pink, 

yellow and blue colours are 

ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ άƘŀōƛǘŀǘέ 

attribute. 

Likewise the edges of the XYZ 

ǎǳǊŦŀŎŜΩǎ ǘǊƛŀƴƎƭŜǎ ŀǊŜ ǎƘƻǿƴ ƛƴ 

grey. 
























