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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 Eonfusion Tutorial 

±ƛŘŜƻΣ άhǾŜǊǾƛŜǿέΣ ōŜŦƻǊŜ ǿƻǊƪƛƴƎ ǘƘǊƻǳƎƘ ǘƘƛǎ ŘŀǘŀŦƭƻǿ ǘǳǘƻǊƛŀƭΦ 

Included files  

¶ Tutorial basic tracks Dataflow V2.0.1.eon ς Eonfusion dataflow file 

¶ x,y,z,t,id.csv ς text file containing time-referenced backscatter and depth data 

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

Solution overview  
This dataflow tutorial presents a simple example of loading point data (points defined by X, Y, Z, 

Time, and ID values) into Eonfusion, creating tracks from aggregated sets of points, and visualizing 

the tracks in 4D. 

Lǘ ŀƭǎƻ ƛƴŎƭǳŘŜǎ ŀ ǎƛƳǇƭŜ άDŜƴŜǊŀǘƻǊέ ŦŜŀǘǳǊŜ ŦƻǊ ŎǊŜŀǘƛƴƎ ŀ ǎǳǊface without input data. The purpose 

of the surface is to provide visual context for the positions of the tracks. 

The essential steps are as follows: 

1. Load the point data 

2. Aggregate the points by their ID attribute 

3. Linearize the points within their aggregated sets, to produce a track line for each individual item 

4. Create a bottom surface based on a generated grid (optional step) 

5. Visualize the points, tracks and bottom surface in 3D space and time 

These steps are achieved by the dataflow shown below, which is followed by descriptions of the 

function of each of the dataflow objects.  

The data in this example are fish tracks, generated by an Individual Based Model or IBM. However 

there is nothing in this example that is specific to fish, and so the dataflow is presented as a generic 

άƛǘŜƳέ ǘǊŀŎƪƛƴƎ ŜȄŀƳǇƭŜΦ 

  



Dataflow overview  

 

1.  άTrack dataέ όTabular Text data source): reads X, Y, Z, Time and ID values from a comma-

separated ASCII text file 

2. έAggregate Pointsέ όAggregate Features operator): gather the points into groups based on their 

ID attribute 

3. άCreate Line Featuresέ operator: linearizes the points within their aggregated groups, using the 

Time attribute for ordering 

4. ά.ƻǘǘƻƳ ƎŜƴŜǊŀǘƻǊέ όDŜƴŜǊŀǘƻǊ Řŀǘŀ ǎƻǳǊŎŜύΥ ŎǊŜŀǘŜǎ мпΣллл ǾŜrtices and then organises those 

vertices into a grid covering an area that corresponds to the locations of the tracks 

5. ά/ǊŜŀǘŜ {ǳǊŦŀŎŜ CŜŀǘǳǊŜǎέ ƻǇŜǊŀǘƻǊΥ ŎǊŜŀǘŜǎ ŀ н5 ǎǳǊŦŀŎŜ ŦŜŀǘǳǊŜ ōȅ ǘǊƛŀƴƎǳƭŀǘƛƴƎ ǘƘŜ ƎǊƛŘ 

6. άTracks {ŎŜƴŜέ ό{ŎŜƴŜ ǾƛŜǿύΥ ǇǊƻǾƛŘŜǎ ǘƘŜ п5 ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǾƛŜǿƛƴƎ ǘƘŜ ŘŀǘŀΦ !ƭǎƻ ŘŜŦƛƴŜǎ ǘƘŜ 

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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Track  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 ƻǇǘƛƻƴŀƭ ǎŜǘǘƛƴƎǎ ōǳǘ ƛǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ƎƛǾŜ ƻōƧŜŎǘǎ ŀƴŘ Řŀǘŀsets unique 

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 as a set of independent points. 

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

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

4. Longitude, Latitude, Depth and Time are assigned to the vertex attribute group because they define the 

position of each point feature in space and time. ID is assigned to the Spatial Features attribute group 

because it describes a feature of a given point: its unique identification number. 

5. All other settings are defaults. 



Track data source (met adata 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 the Input Format metadata property determines how the date and time values (which 

ultimately are numbers) are interpreted from the input text. In this case it is not required because all of 

the input data are specified in the form of numbers. 

4. The Time attribute in this example has relative values in units of days. For this reason it does not need to 

be read using a time-specific input format, or displayed using a time-specific output format. 

5. A projection has been set for the Longitude and Latitude attributes. This is achieved by selecting the two 

rows in the tabƭŜ ŀƴŘ ǘƘŜƴ ŎƭƛŎƪƛƴƎ ǘƘŜ άtǊƻƧŜŎǘƛƻƴέ ōǳǘǘƻƴΦ 5ŜŦƛƴƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴ ƘŜǊŜ ǿƛƭƭ ŜƴŀōƭŜ 

Eonfusion to automatically convert the data to a new projection later, if required. 

6. The Usage metadata property has been set for all four attributes. In the case of Longitude and Latitude, it 

ƛǎ ǎŜǘ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ǿƘŜƴ ǘƘŜ ǇǊƻƧŜŎǘƛƻƴ ƛǎ ŘŜŦƛƴŜŘΦ Lƴ ǘƘŜ ŎŀǎŜ ƻŦ 5ŜǇǘƘ ŀƴŘ ¢ƛƳŜ ƛǘ ƛǎ ǎŜǘ ōȅ ǘƘŜ άŀƴŀƭȅǎŜέ 

operation in step 2 above.  

7. Setting the Usage metadata property tells Eonfusion that specific attributes are to be used for specific 

purposes. In the example above, the usage settings tell Eonfusion that in this data set, the attributes 

Longitude, Latitude, Depth and Time represent the spatial coordinates X, Y and Z and the time coordinate. 

This information enables Eonfusion to make smart choices about when and where to automatically use 

these attributes. 

  



Aggregate points (main properties)  

 

 

1. ¢ƘŜ ά!ƎƎǊŜƎŀǘŜ tƻƛƴǘǎέ ƻǇŜǊŀǘƻǊ ƎǊƻǳǇǎ ǘƘŜ Ǉƻƛƴǘ ŦŜŀǘǳǊŜǎ ƛƴǘƻ ŀƎƎǊŜƎŀǘŜŘ ǎŜǘǎΣ ōŀǎŜŘ ƻƴ ǘƘŜ ǾŀƭǳŜ ƻŦ ŀ 

given attribute. 

2. ¢ƘŜ ά±ŜŎǘƻǊ ǎŜǘέ ǇǊƻǇŜǊǘȅ ŘŜǘŜǊƳƛƴŜǎ ǿƘƛŎƘ ǎŜǘ ƻŦ ǎǇŀǘƛŀƭ ŦŜŀǘǳǊŜǎ ǿƛƭƭ ōŜ ŀƎƎǊŜƎŀǘŜŘΦ IŜǊŜ ƛǘΩǎ ǎŜǘ ǘƻ άл5 

tƻƛƴǘǎέ ōŜŎŀǳǎŜ ǿŜ ǿƛǎƘ ǘƻ ŀƎƎǊŜƎŀǘŜ ǘƘŜ Ǉƻƛƴǘ ŦŜŀǘǳǊŜǎΦ 

3. ¢ƘŜ ά!ǘǘǊƛōǳǘŜέ ǇǊƻǇŜǊǘȅ ŘŜǘŜǊƳƛƴŜǎ ǘƘŀǘ ŀǘǘǊƛōǳǘŜ ǘƘŀǘ ƛǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ŀƎƎǊŜƎŀǘƛƻƴΦ IŜǊŜ ƛǘΩǎ ǎŜǘ ǘƻ άL5έ 

because we wish to aggregate the point features based on their ID. 

4. The input data set in this example consists of 20,000 point features. Each is linked to a single vertex that 

has Longitude, Latitude, Depth and Time attributes. Each point feature also has an ID attribute which 

takes one of five values: 0, 1, 2, 3 or 4. 

5. The output data set has five point features. Each is linked to 4,000 vertices that have Longitude, Latitude, 

Depth and Time attributes. Each point feature has an ID attribute with a unique value: 0, 1, 2, 3 or 4. Each 

point feature also has a link to the corresponding 4,000 point features that existed before the aggregation. 

6. ¢ƘŜ !ƎƎǊŜƎŀǘŜ tƻƛƴǘǎ ƻǇŜǊŀǘƻǊΩǎ ƻǳǘǇǳǘ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ ǎƘƻǿǎ ōƻǘƘ ǘƘŜ ƛƴǇǳǘ ŀƴŘ ƻǳǘǇǳǘ Řŀǘŀ ǎŜǘǎΣ ŀǎ 

shown below. You ǿƛƭƭ ƴŜŜŘ ǘƻ ŜȄǇŀƴŘ ǘƘŜ ƭŜŦǘ ǎƛŘŜ ƻŦ ǘƘŜ Řŀǘŀ ǎǘǊǳŎǘǳǊŜ ǳǎƛƴƎ ǘƘŜ άҌέ ōǳǘǘƻƴǎΦ 

 



Create Line Features (main properties)  

 

 

1. ¢ƘŜ ά/ǊŜŀǘŜ [ƛƴŜǎέ ƻǇŜǊŀǘƻǊ ǘŀƪŜǎ ŀ ǎŜǘ ƻŦ ǾŜǊǘƛŎŜǎΣ Ǉǳǘǎ ǘƘŜƳ ƛƴ ƻǊŘŜǊ ōŀǎŜŘ ƻƴ ǘƘŜ ǾŀƭǳŜ ƻŦ ŀ ǎǇŜŎƛŦƛŎ 

attribute, and creates a line feature by joining the vertices together in their sorted order. 

2. ¢ƘŜ ά±ŜŎǘƻǊ ǎŜǘ groupέ ǇǊƻǇŜǊǘȅ ŘŜǘŜǊƳƛƴŜǎ which of the input vector set groups it will apply the 

linearization. 

3. ¢ƘŜ ά[ƛƴŜŀǊƛȊŀǘƛƻƴ ŀǘǘǊƛōǳǘŜέ ƛǎ ǘƘŜ ŀǘǘǊƛōǳǘŜ ǳǎŜŘ ǘƻ ƻǊŘŜǊ ǘƘŜ ƛƴǇǳǘ vertices. This can be set by either 

specifying an attribute in the Attribute column, or by specifying a usage in the Usage column. If Usage is 

specified and the Attribute set to (Auto), then the operator will automatically adjust the Attribute setting 

as needed. This is a great way to make sure that your dataflow is robust against changes in the names of 

attributes. 

4. ¢ƘŜ άDǊƻǳǇƛƴƎ ǾŜŎǘƻǊ ǎŜǘ όƻǇǘƛƻƴŀƭύέ ǇǊƻǇŜǊǘȅ ǇǊƻǾƛŘŜǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ƭƛƴŜŀǊƛȊŀǘƛƻƴ ƻǇŜǊŀǘƛƻƴ 

separately for sets of vertices that correspond to individual spatial features. In this example this is 

important, because the input data contains multiple multi-vertex features. 

5. LŦ ǘƘŜ άDǊƻǳǇƛƴƎ ǾŜŎǘƻǊ ǎŜǘ όƻǇǘƛƻƴŀƭύέ ǇǊƻǇŜǊǘȅ ǿŜǊŜ ƭŜŦǘ ōƭŀƴƪΣ ǘƘŜ ƭƛƴŜŀǊƛȊŀǘƛƻƴ ǿƻǳƭŘ ǇǊƻŘǳŎŜ ŀ ǎƛƴƎƭŜ 

1D line feature using all of the 20,000 available vertices. 

6. ²ƛǘƘ ǘƘŜ άDǊƻǳǇƛƴƎ ǾŜŎǘƻǊ ǎŜǘ όƻǇǘƛƻƴŀƭύέ ǇǊƻǇŜǊǘȅ ǎŜǘ ŀǎ ƛǘ ƛǎ ǘƻ άл5 tƻƛƴǘǎέΣ ǘƘŜ ƭƛƴŜŀǊƛȊŀǘƛƻƴ ǇǊƻŘǳŎŜǎ 

ŦƛǾŜ м5 ƭƛƴŜ ŦŜŀǘǳǊŜǎΣ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǘƻ ǘƘŜ ŦƛǾŜ Ǉƻƛƴǘ ŦŜŀǘǳǊŜǎ ǘƘŀǘ ǿŜǊŜ ŎǊŜŀǘŜŘ ōȅ ǘƘŜ ά!ƎƎǊŜƎŀǘŜ tƻƛƴǘǎέ 

ƻǇŜǊŀǘƻǊΦ 9ŀŎƘ ƭƛƴŜ ŦŜŀǘǳǊŜ Ƙŀǎ пΣллл ǾŜǊǘƛŎŜǎΣ ƻǊŘŜǊŜŘ ƛƴ ǘƛƳŜΦ ¢Ƙƛǎ ƛǎ ǿƘŀǘΩǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ǘƘƛǎ ŜȄŀƳǇƭŜΥ 

one track per item, where an item is defined by the value of its ID attribute. 



Bottom generator (main properties)  [optional]  

 

 

1. The ά.ƻǘǘƻƳ ƎŜƴŜǊŀǘƻǊέ ƻǇŜǊŀǘƻǊ ƛǎ ōŀǎŜŘ ƻƴ ǘƘŜ άDŜƴŜǊŀǘƻǊέ Řŀǘŀ ǎƻǳǊŎŜΣ ǿƘƛŎƘ ǎƛƳǇƭȅ ǇǊƻŘǳŎŜǎ ǘƘŜ 

specified number of vertices. 

2. ¢ƘŜ ǾŜǊǘƛŎŜǎ ƘŀǾŜ ƴƻ ŀǘǘǊƛōǳǘŜǎ ƛƴƛǘƛŀƭƭȅΣ ƻǘƘŜǊ ǘƘŀƴ ŀƴ ƛƴǘŜǊƴŀƭ ŀǘǘǊƛōǳǘŜ ŎŀƭƭŜŘ ά/ǳǊǊŜƴǘLƴŘŜȄέΦ 

3. The next page shows how the blank vertices generated here are made more useful. 

4. This part of the dataflow is optional: it provides a flat bottom surface for visual context. 

  



Bottom generator (Expression Evaluator properties)  [optional]  

 

 

1. ¢ƘŜ ά!ǘǘǊƛōǳǘŜ ƎǊƻǳǇέ ǇǊƻǇŜǊǘȅ ƛƴŘƛŎŀǘŜǎ ǘƘŀǘ ǘƘŜ ŜȄǇǊŜǎǎƛƻƴ ƛǎ ƎƻƛƴƎ ǘƻ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ά±ŜǊǘƛŎŜǎέ 

attribute group. 

2. ¦ƴŘŜǊ άbŜǿ ŀǘǘǊƛōǳǘŜǎέ ǿŜ ƘŀǾŜ ŀŘŘŜŘ ŀǘǘǊƛōǳǘŜǎ ŦƻǊ ·Σ ¸ ŀƴŘ ½Φ 

3. The ŎƻŘŜ ƛƴ ά/alculationέ does the following: 

a. Turns 14,000 indexed vertices into an X, Y grid of size 100 x 140. 

b. Sets all Z values to -7600. 

c. Adjusts for some quirks of the grid generation by wrapping any Y values that are negative. 

d. Scales the 100 x 140 grid into the required real-world coordinates: 

i. X: (500,000 > 1,500,000) in 10,000m intervals 

ii. Y: (4,000,000 > 5,400,000) in 10,000m intervals 

4. Remember again that this part of the dataflow is optional: it only provides a flat bottom surface for visual 

context. It could be replaced by a bathymetric data set or not used at all. 



Bottom generator ( metadata  properties)  [optional]  

 

 

1. The three vertex attributes are assigned usage and projection metadata here. 

2. The usage settings are obvious for the three spatial coordinates.  

3. Note that the projection is different to the projection for the track data. The two data sets will need to be 

in the same projection before they can be visualized together. This is achieved later via the Scene 

properties. 

  



Create surfaces (main  properties) [optional]  

 

 

1. ¢ƘŜ ά/ǊŜŀǘŜ {ǳǊŦŀŎŜǎέ ƻǇŜǊŀǘƻǊ ǳǎŜǎ ǘǊƛŀƴƎǳƭŀǘƛƻƴ ǘƻ ŎǊŜŀte a 2D surface feature from a set of vertices. 

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

group. 

3. ά¢ǊƛŀƴƎǳƭŀǘƛƻƴ ŀǘǘǊƛōǳǘŜǎέ ǎǇŜŎƛŦƛŜǎ ǘƘŜ ŎƻƻǊŘƛƴŀǘŜǎ ǘƘŀǘ ŀǊŜ ǳǎŜŘ ǘƻ ǎƻǊǘ ǘƘŜ ǾŜǊǘƛŎŜǎ ƛƴ нD space. These 

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 operator will automatically 

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 that will be visualized in the scene view. 

  



Tracks scene (properties)  

 

 

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

scene is defined.  

a. If Usage is appropriately set in the metadata of the incoming data sets, then this mapping of 

usage to scene axes will enable Eonfusion to automatically determine which vertex attributes 

should be used for visualization. 

b. If projections are defined in the metadata of the incoming data sets, Eonfusion will reproject 

vector data to make it match the projection that is defined for the scene. In this case the Track 

data is reprojected from a Geodetic to a UTM projection. 

c. Likewise, if necessary the units of incoming attributes will automatically be converted to match 

the unit definitions for the scene axes. 

d. The usage setting for the slider can be used to map attributes other than time attributes onto the 

ǎŎŜƴŜΩǎ ǎƭƛŘŜǊΦ 

e. The Output Format setting determines how values are formatted in the slider display and the 

positional feedback display. 



Tracks scene (scene view and scene contents pane)  

 

 

Visualizers in the Scene view are indicated in the scene contents pane above by green LED-style buttons. The 

data are visualized as follows: 

1. Bottom surface (2D Surface from the Bottom vector set) is shown as a solid surface. 

2. Tracks (1D Lines from the Tracks vector set) are shown as a colored lines with fixed radius and colored by 

track ID. 

3. Individual points (0D Points from the Tracks vector set) are shown as a set of spheres, with fixed radius, 

colored according to the track ID and set to fade their color with time.  

4. Moving the slider in time affects both the points and the tracks. 

  








