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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 1D Fusion Dataflow V2.0.1.xml ς Eonfusion dataflow file 

¶ Backscatter_Data.csv ς text file containing time-referenced backscatter and depth data 

¶ GPS_Data.gps.csv ς text file containing time-referenced GPS position data 

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

Solution overview  
This dataflow tutorial presents a combination of two data sources. One source contains acoustic 

scatter (Nautical !ǊŜŀ {ŎŀǘǘŜǊƛƴƎ /ƻŜŦŦƛŎƛŜƴǘ ƻǊ άb!{/έύ ƳŜŀǎǳǊŜƳŜƴǘǎ ŀƴŘ ŘŜǇǘƘ ŘŀǘŀΣ ǊŜŦŜǊŜƴŎŜŘ 

to time. This data set does not contain position information and therefore cannot be spatially 

visualized without somehow adding spatial coordinates to the data set. 

The second source contains GPS vessel position data, also referenced to time. The sampling of the 

two sources is asynchronous ς data were gathered at different rates and their timestamps do not 

align. The key goal of this Eonfusion dataflow is to use fusion to realign the data and thereby 

generate interpolated position information for the backscatter data. 

The essential steps are as follows: 

1. Load the two data sets 

2. Sort the data in each set by time, using a linearization operator 

3. Create an intersected superset of the two data sets using vector fusion 

4. ¦ǎŜ ǘƘŜ άƭƛƴƪǎέ ŎǊŜŀǘŜŘ ōȅ Ŧǳǎƛƻƴ ǘƻ ǘǊŀƴǎŦŜǊ Dt{ Ǉƻǎƛǘƛƻƴ ƛƴŦƻǊƳŀǘƛƻƴ ŦǊƻƳ ƻƴŜ Řŀǘŀ ǎŜǘ ǘƻ ǘƘŜ 

other 

5. Create a bottom surface based on Longitude, Latitude and Depth 

6. Visualize the vessel track, backscatter measurements 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.  

  



Dataflow overview  

 

1. ά.ŀŎƪǎŎŀǘǘŜǊ 5ŀǘŀέ ŀƴŘ άDt{ 5ŀǘŀέ όTabular Text data sources) 

a. Reads acoustic scatter, depth and time data from a comma-separated ASCII data file 

b. Reads latitude, longitude and time data from a comma-separated ASCII data file 

2. έCƭƛǇ 5ŜǇǘƘ bŜƎŀǘƛǾŜέ (Expression Evaluator): inverts the depth values so that they match 

9ƻƴŦǳǎƛƻƴΩǎ Ȋ-coordinate convention 

3. ά/ƻƳōƛƴŜ .{ 5ŀǘŜ ŀƴŘ ¢ƛƳŜέ ŀƴŘ ά/ƻƳōƛƴŜ Dt{ 5ŀǘŜ ŀƴŘ ¢ƛƳŜέ ό/ƻƳōƛƴŜ 5ŀǘŜ ŀƴŘ ¢ƛƳŜ 

operators) 

a. For the Backscatter data it creates a new attribute called BS_FullTime by combining 

separate time and date attributes 

b. For the GPS data it creates a new attribute called GPS_FullTime by combining separate 

date, time and millisecond attributes 

4. ά/ǊŜŀǘŜ [ƛƴŜǎ ό.{ύέ ŀƴŘ ά/ǊŜŀǘŜ [ƛƴŜǎ όDt{ύέ ό/ǊŜŀǘŜ [ƛƴŜ CŜŀǘǳǊŜǎ operators) 

a. Linearizes the backscatter data set using the BS_FullTime attribute for ordering 

b. Linearizes the GPS data set using the GPS_FullTime attribute for ordering 

5. άCǳǎŜ ±ŜŎǘƻǊ {Ŝǘǎέ ƻǇŜǊŀǘƻǊΥ ŎǊŜŀǘŜǎ ŀ ƴŜǿ Řŀǘŀ ǎŜǘ άCǳǎŜŘ ±ŜŎǘƻǊ Řŀǘŀ ǎŜǘέ which has the 

superset of times from both input source data sets. It introduces a new vertex attribute called 

ά¢ƛƳŜέ. Links are added the spatial features groups and Vertices groups of the Fused Vectors 

data set and both source data sets. These links can be used subsequently to move attributes 

across the data sets. 

6. άLƴǘŜǊǇƻƭŀǘŜ CǳǎŜŘ !ǘǘǊƛōǳǘŜǎέ ƻǇŜǊŀǘƻǊΥ adds spatial vertex attributes to the Fused Vectors 

vector set by interpolating Latitude and Longitude values from the GPS data set. 

7. ά/ƻǇȅ !ǘǘǊƛōǳǘŜǎέ ƻǇŜǊŀǘƻǊΥ ǘǊŀƴǎŦŜǊǎ ŀǘǘributes across data sets. Longitude and Latitude are 

copied from the Fused Vectors vector set to the Backscatter vector set. 

8. ά/ǊŜŀǘŜ {ǳǊŦŀŎŜǎέ (Create Surface Features operator): creates a triangulated surface from the 

vertices of the Backscatter vector set. 

9. ά.ŀŎƪǎŎŀǘǘŜǊ {ŎŜƴŜέ ό{ŎŜƴŜ ǾƛŜǿύΥ ǇǊƻǾƛŘŜǎ ǘƘŜ п5 ŜƴǾƛǊƻƴƳŜƴǘ ŦƻǊ ǾƛŜǿƛƴƎ ǘƘŜ ŘŀǘŀΦ !ƭǎƻ 

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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Backscatter 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 independent 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. All other settings are defaults. 

5. The main properties for the GPS data source are essentially the same as these. 



Backscatter data source (metadata properties)  

 

 

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

specification. 

2. Clicking the 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. Careful! 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.  

4. Although the input values are in text format, the date and time values are real numbers, hence their Data 

type ƛǎ ǎŜǘ ǘƻ άwŜŀƭέΦ The Input Format setting takes care of the text > number conversion. 

5. Note that the Output Format metadata property determines how the date and time values are displayed 

ƛƴ 9ƻƴŦǳǎƛƻƴΩǎ ƛƴǘŜǊŦŀŎŜΦ ¢ƘŜȅ ŀǊŜ ǎǘƻǊŜŘ ŀǎ ƴǳƳōŜǊǎΣ ōǳǘ ǘƘŜ ƴǳƳōŜǊǎ ǘƘŜƳǎŜƭǾŜǎ ŘƻƴΩǘ make for intuitive 

reading ς hence the option to display them in familiar time formats. 

6. Note that Usage ƛǎ ǎŜǘ ǘƻ ά{Ǉŀǘƛŀƭ ½έ ŦƻǊ ǘƘŜ 5ŜǇǘƘ ŀǘǘǊƛōǳǘŜΦ ¢Ƙƛǎ ƛǎ ōŜŎŀǳǎŜ ǿŜ ǿŀƴǘ ǘƻ ƛŘŜƴǘƛŦȅ ƛǘ ŀǘ ǘƘƛǎ 

early stage as being a Z-coordinate attribute. Eonfusion will make use of this information later. This 

assignment, along with the Unit Type and Unit ŀǎǎƛƎƴƳŜƴǘǎΣ ǿŀǎ ƳŀŘŜ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ōȅ ǘƘŜ ά!ƴŀƭȅȊŜέ 

feature. It recognised Depth as a common name for a Z-coordinate. 

7. Usage ƛǎ ŜȄǇƭƛŎƛǘƭȅ ƴƻǘ ǎŜǘ ǘƻ ά¢ƛƳŜέ ŦƻǊ ǘƘŜ BS_Date and BS_Time attributes, because these will be 

ŎƻƳōƛƴŜŘ ƭŀǘŜǊ ƛƴ ǘƘŜ ŘŀǘŀŦƭƻǿ ǘƻ ƎƛǾŜ ŀ ǎƛƴƎƭŜ 5ŀǘŜ¢ƛƳŜ ŀǘǘǊƛōǳǘŜΦ LǘΩǎ ƎƻƻŘ ǇǊŀŎǘƛǎŜ ǘƻ ŀǎǎƛƎƴ ƻƴƭȅ ƻƴŜ 

ŀǘǘǊƛōǳǘŜ ǘƻ ŀ ƎƛǾŜƴ ǳǎŀƎŜ ǿƛǘƘƛƴ ŜŀŎƘ Řŀǘŀ ǎŜǘΣ ǎƻ ǿŜΩǊŜ ǎŀǾƛƴƎ ǘƘŜ ά¢ƛƳŜέ ǳǎŀƎŜ ŀǎǎƛƎƴƳŜƴǘ Ŧƻr the 

combined DateTime attribute later in the dataflow. 

8. The Unit Type is ǎŜǘ ǘƻ ά¢ƛƳŜέ ŦƻǊ ōƻǘƘ BS_Date and BS_Time.  

9. Setting the Unit Type determines the options that are available in the drop-down list for Unit, which in 

turn determines the options that are available in the drop-down lists for Input Format and Output Format. 



GPS data source (metadata properties)  

 

 

1. Most settings are the same as the metadata properties for the Backscatter data source. The notes below 

address the exceptions. 

2. In addition to the date and time attributes, this data set contains a GPS_milliseconds attribute. The Unit 

Type ƛǎ ǎŜǘ ǘƻ ά¢ƛƳŜέ ŀƴŘ ǘƘŜ Units ǘƻ άƳƛƭƭƛǎŜŎƻƴŘǎέΦ bƻ ƛƴǇǳǘ ŦƻǊƳŀǘ ƛǎ ǊŜǉǳƛǊŜŘ ōŜŎŀǳǎŜ ǘƘŜ ŀǘǘǊƛōǳǘŜ ƛǎ 

recorded in the file as a normal number. 

3. Latitude and Longitude spatial attributes are present. This metadata table for the data source is the ideal 

location for specifying the projection for the spatial attributes. This is achieved by: 

a. Highlighting the two rows containing the Latitude and Longitude attributes. 

b. /ƭƛŎƪƛƴƎ ǘƘŜ άtǊƻƧŜŎǘƛƻƴέ button at the right of the table. 

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

4. Setting a projection will in most cases automatically populate the Usage, Unit Type and Unit properties. 

5. Note that once a projection has been defined for the first time, changing the projection settings in a 

ƳŜǘŀŘŀǘŀ ǘŀōƭŜ ǘƘŀǘ ƛǎ άŘƻǿƴǎǘǊŜŀƳέ ƛƴ ǘƘŜ ŘŀǘŀŦƭƻǿ ǿƛƭƭ ǊŜǇǊƻƧŜŎǘ ǘƘŜ ŘŀǘŀΦ 

  



Flip depth negative ( main  properties)  

 

 

1. .ǊƻǿǎƛƴƎ ǘƻ ǘƘŜ ά±ŜǊǘƛŎŜǎέ ŀǘǘǊƛōǳǘŜ ƎǊƻǳǇ ǘŜƭƭǎ ǘƘŜ 9ȄǇǊŜǎǎƛƻƴ 9ǾŀƭǳŀǘƻǊ ǘƘŀǘ ǘƘŜ ŘŜŦƛƴŜŘ ά/ŀƭŎǳƭŀǘƛƻƴέ ƛǎ 

ǘƻ ōŜ ŀǇǇƭƛŜŘ ǘƻ ǘƘŜ ŎƻƴǘŜƴǘǎ ƻŦ ǘƘŜ ά±ŜǊǘƛŎŜǎέ ŀǘǘǊƛōǳǘŜ ƎǊƻǳǇΦ 

2. ¢ƘŜ ŎŀƭŎǳƭŀǘƛƻƴ ǳǎŜǎ /І ŎƻŘŜ ǘƻ ǎŀȅ ǘƘŀǘ ǘƘŜ ά5ŜǇǘƘέ ŀǘǘǊƛōǳǘŜ ƛǎ ǘƻ ōŜ ƳǳƭǘƛǇƭƛŜŘ ōȅ Ƴƛƴǳǎ ƻƴŜΣ ǘƻ ŦƭƛǇ ƛǘǎ 

values from positive to negative. 

3. A good practise is to rename Expression Evaluator operators to indicate their function. This makes for 

more easily interpretable dataflows. 

  



Combine BS Date and Time (main properties)  

 

 

1. Specifying BS_Date and BS_Time as the Date attribute and Time attribute properties enables the Combine 

Date and Time operator to combine them into a single time attribute. 

2. Naming the resultant attribute FullTime (or some similar name) helpas to distinguish between the original 

Time attribute and the new, combined date/time attribute. 

3. The Combine Date and Time operator is sensitive to metadata Unit settings and will error if the selected 

ŀǘǘǊƛōǳǘŜǎ ŀǊŜƴΩǘ ƻŦ ǳƴƛǘ ǘȅǇŜ ά¢ƛƳŜέ ƻǊ ŘƻƴΩǘ ƘŀǾŜ ŀǇǇǊƻǇǊƛŀǘŜ ǳƴƛǘǎΦ 

4. The main properties for Combine GPS Date and Time are essentially the same as these, with the addition 

of a Milliseconds attribute. 

  



Combine BS Date and Time (metadata properties)  

 

 

1. The new BS_FullTime attribute is the attribute that can now be specified uniquely as the attribute which 

denotes time in this data set. Hence its Usage ƳŜǘŀŘŀǘŀ ǇǊƻǇŜǊǘȅ ǎƘƻǳƭŘ ƴƻǿ ōŜ ǎŜǘ ǘƻ ά¢ƛƳŜέΦ 

2. The Unit Type ǿƛƭƭ ōŜ ǎŜǘ ǘƻ ά¢ƛƳŜέ ŀǳǘƻƳŀǘƛŎŀƭƭȅ ŦƻƭƭƻǿƛƴƎ ǘƘŜ Usage setting. 

3. Units and Output Format can be set as desired. 

4. Note that a checkbox labelled Inherit is checked on for all attributes other than BS_FullTime. This indicates 

that metadata properties for those attributes are unchanged in this metadata table and are therefore 

inherited directly from the previous metadata table. This is a useful clue when exploring metadata 

settings: the Inherit property will indicate the critical points where settings have been changed. 

5. The metadata properties for Combine GPS Date and Time are essentially the same as these. 

  



Create Lines (GPS) (properties)  

 

 

1. The Vector set group setting is set by default, because the operator is expecting a vector set group called 

ά±ŜŎǘƻǊǎέΦ 

2. The Linearization attribute in the vertex attribute that is used to sort the vertices into linear order. 

Selecting GPS_FullTime means that the vertices will be sorted into time order. The attribute 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. 

3. The main properties for Create Lines (BS) are essentially the same as these. 



Create Lines (GPS) (output data st ructure)  

 

 

1. The output data structure summarises the current form of the data set: 

a. Attribute names 

b. Projection (in blue text) 

c. Usage (in green text) 

d. Data type (in the icons immediately to the left of each attribute name) 

2. The 0D Points attribute group does not contain any attributes because of the original assignment (in the 

data source main properties) of all attributes to the Vertices attribute group. 

3. The 1D Lines attribute group was created by the Create Lines operator. 

4. The output data structure for the Create Lines (BS) operator has essentially the same form as this one. 

  



 

Fuse Vector Sets (main properties)  

 

 

1. ¢ƘŜ Ŧǳǎƛƻƴ ƻǇŜǊŀǘƛƻƴ ǊŜǉǳƛǊŜǎ ǘƘŀǘ ŀ άŦǳǎŜ ǎǇŀŎŜέ ōŜ ŘŜŦƛƴŜŘΦ ¢ƘŜ ƪŜȅ ǇŀǊŀƳŜǘŜǊǎ ŦƻǊ ŘŜŦƛƴƛƴƎ ŀ ŦǳǎŜ ǎǇŀŎŜ 

are the geometric dimension and the usage specification for the fused axes. These are specified as 

indicated by the red circles above. 

2. Once the Usage is specified, the relevant vertex attributes (BS_FullTime and GPS_FullTime) are chosen 

automatically, based on their matching Usage assignments. This happens easily in this case because the 

ά¢ƛƳŜέ ǳǎŀƎŜ metadata was assigned unambiguously to one attribute in 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 fuse space. In this case no 

conversions are required, because both vertex attributes already have units of seconds, and no 

projections are set for the BS_FullTime and GPS_FullTime attributes. 

4. The Axis property is used to specify the name of the fused attribute. In the absence of a specified name 

ǘƘŜ ŦǳǎŜŘ ŀǘǘǊƛōǳǘŜ ǿƻǳƭŘ ōŜ ƎƛǾŜƴ ŀ ŘŜŦŀǳƭǘ ƴŀƳŜ ǎǳŎƘ ŀǎ ά/ƻƻǊŘώмϐέΦ LǘΩǎ ƎƻƻŘ ǇǊŀŎǘƛǎŜ ǘƻ ǎǇŜŎƛŦȅ ŀ ƴŀƳŜ 

so that the fused attribute is easily interpreted in the dataflow. 

5. The fusion process is described in detail at: http://eonfusion2.myriax.com/manual/index.php/Fusion 

  



Fuse Vector Sets (output data structure)  

 

 

1. To see this expanded view you may need to expand some portions of the output data structure using the 

άҌέ ōǳǘǘƻƴǎΦ 

2. The output data structure for the Fused Vectors vector set group illustrates the form of the new vector set 

group that was created by the fusion operation: 

a. The fusion vertex attribute Time is present in the Vertices attribute group. It contains the 

superset of time vertices from BS_FullTime and GPS_FullTime. 

b. The other two vertex attributes Source[1] Vertices and Source[2] Vertices consist of links to the 

coincident vertices in the input vector sets. 

c. Likewise the attributes in the 0D Points and 1D Lines attribute groups consist of links to 

intersecting features in the input vector sets. 

3. The data structures representing the input vector sets now contain new attributes consisting of links that 

correspond to the coincident vertices and intersecting features. 

4. Note that the input vector sets contain all of their original attributes, while the new Fused Vectors vector 

set group contains only links and the fusion vertex attribute. This is a deliberate Eonfusion design choice, 

intended to streamline the resultant vector set and to minimize unnecessary processing. Attributes can be 

selectively moved onto the Fused Vectors vector set group, as will be seen in the following operator 

descriptions. 

  



Interpolate Fused Attributes (main properties)  

 

 

1. This operator moves attributes forward into the Fused Vectors vector set group by interpolating vertex 

attributes from one of the inputs.  

a. In this case the Longitude and Latitude vertex attributes from the GPS vector set are being moved 

into Fused Vectors. 

b. They are also interpolated so that a value exists for every vertex in the combined vertex superset. 

Without interpolation, values would only exist for those vertices that also existed in the GPS 

vector set. 

2. GPS.Vectors.1D Lines is chosen as the linked vector set, as opposed to GPS.Vectors.0D Points. This is 

ōŜŎŀǳǎŜ ǘƘŜ ƭƛƴŜŀǊƛȊŜŘ ǾŜŎǘƻǊ ǎŜǘ άǳƴŘŜǊǎǘŀƴŘǎέ ǘhe order of the points in time, having been sorted by 

time. The 0D Points vector set has no such definition of the ordering of the points and therefore cannot be 

used to produce an interpolation. 

  



Interpolate Fused Attributes ( output data structure ) 

 

 

1. To see this expanded view you may need to expand some portions of the output data structure using the 

άҌέ ōǳǘǘƻƴǎΦ 

2. The output data structure shows that the Longitude and Latitude attributes are now present in the 

Vertices attribute group in the Fused Vectors vector set group. 

3. Note that metadata properties such as the projection and the usage of the interpolated attributes are 

automatically carried forward. 

  



Copy Attributes (main properties)  

 

 

1. This operator copies attributes from one vector set group to another. In this case the Longitude and 

Latitude vertex attributes are being copied from the Fused Vectors vector set group to the Backscatter 

vector set group. 

a. The destination attribute group is defined first, so that Eonfusion can establish which attribute 

groups in other vector set groups can be linked to the destination. 

b. The attributes are then chosen for copying. 

2. The choice made here (and implicitly in the previous operator) is to interpolate Longitude and Latitude 

and move them onto the Backscatter data set. This is because the sampling regime of the Backscatter data 

set is the one that has been chosen as the sampling regime for the final data set (with one sample per 

EDSU). It would also be possible using these same operators to: 

a. Interpolate Depth and NASC and copy them to the GPS data set, resulting in a data set that 

matched the sampling regime of the original GPS data. 

b. Interpolate Depth, NASC, Longitude and Latitude and use the Fused Vectors data set. The 

sampling in that case would match the combined sampling of the Backscatter and GPS data sets. 

  



Copy Attributes (output data structure)  

 

 

1. To see this expanded view you may need to expand some portions of the output data structure using the 

άҌέ ōuttons. 

2. The key feature of this output data structure is that the act of copying the Longitude and latitude 

attributes into the Backscatter vector set group Ƙŀǎ άǇǊƻƳƻǘŜŘέ ǘƘŜ .ŀŎƪǎŎŀǘǘŜǊ ǾŜŎǘƻǊ ǎŜǘ ƎǊƻǳǇ ǘƻ ǘƘŜ 

ǊƛƎƘǘ ƘŀƴŘ ǎƛŘŜ όƻǊ άŦǊƻƴǘέύ ƻŦ ǘƘŜ Řŀǘŀ ǎǘǊucture. This effectively means that downstream operators will 

act by default as if they are receiving the Backscatter vector set group. 

3. Longitude and Latitude now appear in the Vertices attribute group, along with all of the original vertex 

attributes from the Backscatter vector set group. This means that the Backscatter data set now has X, Y, Z, 

Time and NASC attributes. 

  



Create Surfaces (properties  and output data structure ) 

 

 

1. This is an optional operator in this dataflow. It creates a very basic triangulated surface from the vertices 

of the Backscatter vector set. This surface will help provide some depth context in the final visualisation. 

An imported bathymetric surface would be a preferable alternative. 

2. The surface is created by triangulation ōŀǎŜŘ ƻƴ [ƻƴƎƛǘǳŘŜ ŀƴŘ [ŀǘƛǘǳŘŜΦ ¢ƘŜ ǎǳǊŦŀŎŜΩǎ ½ ŀǘǘǊƛōǳǘŜ ƛǎ 

already present in the Vertices attribute group in the form of the Depth attribute. The Depth attribute 

ŘƻŜǎƴΩǘ ƴŜŜŘ ǘƻ ōŜ ƭƛƴƪŜŘ ǘƻ ǘƘŜ ½-axis until the point of visualization. 

3. It can be seen below that the Create Surfaces operation adds a 2D Surfaces vector set to the Backscatter 

vector set group. 

 












