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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

Y2NB SlFaAate AYyGSNLIINBG GKS RFEGFFE26Qa SaaSyiaalt 3

It is assumed that you already have a working knowledge of how to navigate within Eonfusion:

importing a dataflow, opening and pisning property dialog boxes, creating new dataflow objects

and so on. If you are completely new to Eonfusion we recommend viewing the Eonfusion Tutorial
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Included files
9 Tutorialbasic traksDataflow V2.0.1.eoq Eonfusion dataflow file
1 xy,zt,id.csy text file containing timereferenced backscatter and depth data

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

Solution overview

This dataflow tutorial preentsa 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.
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of the surface is to provide visual context for the positions of the tracks.

The essential steps are as follows:

Load thepoint data

Aggregate the points by their ID attribute

Linearize the points within their aggregdtsets, to produce a track line for each individual item
Create a bottom surface based on a generated @iional step)

Visualize the pointdracksand bottom surface in 3D space and time
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These steps are achieved by the dataflow shown below, whiciigsved 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 dataflowssmied as a generic
GAGSYé GNIFO1TAY3a SEFYLX So



Dataflow overview
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GTrack data Tabular Text data sourgeeads X, Y, Z, Time and ID values from a cemma

separated ASCII text file

¢Aggregate Points Agijregate Featuresperator): gather the points into groups based on their

ID attribute

oCreate Line Featurésperator:linearizes the points within their aggregated groups, using the

Time attribute for ordering
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vertices into a grid covering an area that corresponds to the locations of the tracks
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coordinate space and the projection in which to view the data.

Detailed properties descriptions

The following pages each contain an image of the dataflow indicdigngurrent object of interest.
Below that guiding map is an image of the relevant set of properties or data structures, followed by
accompanying notes.



Track data source (main properties)
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Track data Properties =]

Track data | Metadata

File name:  Q:A\DOO_EON\DD0_DEMOWI00_GEMERIC Tutorial basic tracks'\W2 Dy 2 tid csv E]

— Dataflow ohject Attribute Group

Data set name: Tracks » Lengitude Vertices

Latitude Vertices
j : Track dat

Object name: rac a Depth Vertices

— Tabular Text Time Vertices

Topology: [Create mary single-vertex Point features v] D Spatial Features

File type: [ Delimited ~]

Delimiter: Comma -

Lines to ignore: 0

Use column headers:

NoData value: NaN

Text qualfier:

Escape character:

Create file name attribute: D
Preview file: | Q:A000_EON000_DEMOND00_GENERIC\Tutorial basic tracks W2 0'wxy.z tid csv v]
Preview:
Longitude, Latitude, Depth, Time, ID -~
160.18,-50.16, -6240,0,0 |
157_69,-43_26,-6714,0,1 i
149_41,-51.15,-2718,0,2
151.42,-45.99,-2358,0,2
153_52,-48_39,-5868,0, 4
160_1551,-50.1396, -6825.06,1,0 i

e ok (Comn ) oy

data flow.

object respectively. TheseagelJi A 2y I f &aSGidAy3a
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TheFile nameproperty is set to reflect the file locatiorYou willneed to update this upon importing the

TheData set namend Object nameproperties are used to uniquely define the data set and the dataflow
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Topologyis an important property. This determines how the data are interpreted.

a. GCreate many singleertex Point features A y (i S NI 86l of ibdépendéni pdigit
b. &Create one multvertex RINtF S (0 dzZNB ¢ A y (sBigldpiidbwitimuliieSerticdsa G |
c. C(Create Inefeaturef generatesasingle line feature by connectirie vertices together.

Longitude, Latitude, Depth and Time are assigned to the vertex attribute group becausiefireythe

position ofeach point feature in space and timkD is assigned to the Spatial Features attribute group
because it describes a feature of a given point: its unique identification number.

All other settings are defaults.
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Track data source (met adata properties)
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Track data Properties B

Track data | Metadata

Select an attribute group to view or edit its Metadata: Verti in Tracks Vectors
Chck on 2 heading in the Qutput Data Structure below.

gzﬁoﬁza:lf;ﬁ.fin‘:;i:;i:‘i:j;::rzb;i%ﬂhv Attribute \n;m Data Type Projection Usage Unit Type Unit Input Format Output Format
2 structurs: S oo | Real WGS 84 Spatial X | Angle degrees  |{Nors) (General)
e Latitude [C] |Real WGES 84 Spatial Y Angle degrees {None) {General)
. Vectars Depth [ |Real (None) Spatial Z Length meters {None) (General)
FbDPan!S F\!'er!\'oes Time [ |Real {Mone) Time Time: days {None) (General)
L' gy B
Ngfp
Attrbute group:  Vectors Vertices [ |4 m v|| Delete
Input: Output
Index | Link fo Pam@ive  Longitude Latitude Depth Index | Link fo Paméive  Longitude Latitude degrees  Depth meters Time days (Time) 2
-_‘ 3 -m- .
2| {1 157.69 6714 0 157.69 6714 1]
3| 14941 -51.15 -2718 o 3 @ 145.41 -51.15 -2718 o
4|3 151.42 -45.59 -2388 o 4|3 151.42 4593 -2358 o
5| /7 153.52 -48.39 -5868 o 5| & 153.52 4839 -5868 o
6| /5 160.1551 -50.1396 -6825.06 1 6| {5 160.1551 -50.1396 -6825.06 1
7| {6} 157.6666 -43.2158 -6699.06 1 i 7| 6 157.6666 -43.2198 -6699.06 1 e
1] [ ok [[ Cace |[ ooy |
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specification.
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based on their names. This is a useful starting poidt. NS Fdzf H a! vyt &l S¢ gAtft Of SI NJ

3. Note that thelnput Formatmetadata property determines how the tlaand 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 y§.d2or this reason it does not need to
be read using a timspecific input format, or displayed using a tirggecific output format.

5. A projection has been set for the Longitude and Latitude attributes. This is achieved by selecting the two
rowsinthetath S I yR GKSy Ot A01Ay3 GKS at NB2SOlA2yé odzid2yd
Eonfusion to automatically convert the data to a new projection later, if required.

6. TheUsagemetadata property has been set for all four attributes. In the case ofidgyand Latitude, it
Aa aSi ldzi2YlFGAOLFfte gKSy GKS LINRP2SOGA2Y A& RSTAYSR
operation in step 2 above.

7. Setting theUsagemetadata property tells Eonfusion that specific attributes are to be usedgdecific

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 Eonfusiom make smart choices about when and where to automatically use
these attributes.



Aggregate points (main properties)

—m—
Tracks

Aggregate Create Line
Paints Features
scene

Create
Surface
Features

Aggregate Points Properties =]

— Dataflow object

Data =et name:

Ohbject name: Aogregate Points

— Aggregate Features

Vector set: Vectors. 0D Points E]
Attribute: ID E]
T ok J (o J 000
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given attribute.
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because we wish to aggregate the point features based on their ID.

4. The input d&a set in this example consisté 20,000point features. Each is linked to a single vertex that
has Longitude, Latitude, Depth and Time attributes. Each point featurdatsan 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 eniglue: 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. ¢KS ! 3INBIAFGS t2Ayida 2LISNI 2NR& 2dziLlzi RIFGE &4 NHOGd
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Aggregate Points Data Structure =]
w
m Vectors Vectors
8 Tracks Tracks
= 0D Points =Wertices =0D Paints =Vertices
No uszge -ID WES B4 Aggregation - @ Source... | WGS 84
Spatizl X - ELongitude Mo usage -BID Spatial X - ELongitude
Spatial Y - @ Latitude Spatial ¥ - @ Latitude
Mo projection Mo projection
Spatial Z - @ Depth Spatial Z - Depth
Time -@Time Time -@Time




Create Line Features (main properties)
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Create Line Features Properties =)

— Dataflow object
Data set name:

CObject name: Create Line Features

— Create Line Features

Vector set group: Vectors E]

Linearization attribute:

P |Jsage Attribute
3 Fods 1 Time Time
Grouping vector set (optional): 0D Pairts E]
T Cox ) [ Goms J [ romv
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attribute, and creates éine feature by joining the vertices together in their sorted order.
2. ¢ KS &+ Sgedip? NLIBB (IS NJi awhidh 8fiih8 iNpativec®riset groups it will apply the
linearization.

3. ¢KS G[AYSENRTFdGA2Y | GGNR O dzi S dertidesiThis darSbe belibiy dithed dzi S  dza S R

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

4. ¢KS AGDNRdzZLIAY3I @SOG2NI aSié o02LIiA2yFfoé LINBLISNI & LINEOA
separately for sets of vertices thabrrespond to individual spatial features. In this example this is
important, because the input data contains multiple muiértex features.
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1D linefeature using all of the 20,000 available vertices.
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one track per item, where an item is defined by the value of its ID attribute.



Bottom generator (main properties) [optional]

Create Line
Features Tracks
sceng

Bottorn generator Properties

Bottom generator | Evaluate Expression | Metadata

(= Dataflow object

Data set name:  Bottom

Ohbject name: Bottom generator
|— Generator
Vertices: 14000

(1 ok [ Canedl |[ Aopy

w
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specified number of vertices.
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The next page shows how the blamertices generated here are made more useful.

This part of the dataflow is optional: it provides a flat bottom surface for visual context.
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Bottom generator (Expression Evaluator properties)  [optional]

Bottom

generator

Evaluate Expression | Metadata

Bottom generator Properties a

Attribute group: Vectors. Vertices
Mew Attributes:

Attribute Data Type

Calculation:
1 b:his.x = 1 + System.Math.Floor (this.CurrentIndex/140.0);
2} this.Y = System.Math.IEEERemainder (this.CurrentIndex, (this.X * 140.0))
3 this.Z = -T7600.0;
4
51 if (thi=s.¥ <« 0.0){
& this.¥Y = 140.0 + this.¥:};
7
8! this.X = (10000.0 * thi=.X) + 500000.0;
% this.Y = (10000.0 * thi=.Y)} + 4000000.0:
4| i | 3
Emmors:
Line  Message Test

o [ ok || Cancel

J [ seoy |
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attribute group.
2. ' YRSNJ abS¢ IGOUNROdziS&asd 6S KI @S |
3. TheO2 R S aléulationd does the following:
a. Turns 14,000 indexed vertices into an X, Y grid of size 100 x 140.
Sets & Z values t67600.

¢

aovo

Scales the 100 x 140 grid into the required +eakld coordinates:
i. X: (500,000 > 1,500,000) in 10,000m intervals
ii. Y: (4,000,000 > 5,400,000)10,000m intervals

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

4. Remember again that this part of the dataflow is optionatinity provides a flat bottom surface for visual

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

I L

T2N



Bottom generator ( metadata properties) [optional]

Bottom

generator e
7 eatures

Bottom generstor | Evaluste Bpression | Meladala |

Select an allnhule group to view or edit its Verti in Bottom. Vactors
Chick on a heading in the Output Data Structure below.

{If the Qutput Datz Structure is not available use the
Beribute srup contel . rorm the Inun Dtz Attribute Inhedit  Data Type Projection Usage Unit Type Uit Input Format Qutput Format Analyze
Output data structure Real WGS 84 / UTM zone 555 | Spatial X Length meters (None) (General)
- Real WGS 84 / UTM zone 555 | Spatial Y | Length meters | (None) {General)
- Vectors Real (None) Spatial Z (Mone) (General)
| 0D Paints = Vertices
<« | n | +
Atribute group Vectors Vertices E

Input:

X

510000 4010000 510000

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

The usage settings are obvious for the three spatial coordinates.

3. Note that the projection is different to the projection for the track datdne 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.
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Create surfaces (main properties) [optional]

Aggregate Create Line (—
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scene
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Create Surface Features Properties (2]

{= Dataflow object

Data set name:

Ohject name: Create Suface Features
i— Create Surface Features
Wector set group: Vectors E]

Triangulation attributes:

Puds |lsage Attribute
[ 3 Fods 1 Spatial X X
Fdis 2 Spatial ¥ A
Mesh lines into suface: [
Grouping vector set (optional): E]

o [0c ) [ comos J [ oot

1. ¢KS &/ NBIFGS {dzNFIF 0Sa¢ 2 11aSaND sudae fedutiirS fiom & deRof weriicdzl || G A 2y
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group.
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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 settinggs 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)

|
Tracks scene Properties E

|~ Dataflow object
Data set name:
Object name: Tracks scens
= Bxes
Poris Projection Usage Unit Type Units Qutput Format Projection
» X WES 84/ UTM zone 555 | Spatial X Length meters {General)
Y WGS 84 /£ UTM zone 555 | Spatial Y Length meters {General)
Z {None) Spatial Z Length meters {General)
Slider {None) Time Time days {General)

/= Scene
View position: X:558750.734 Y-:4521660.350 Z:-102121.050
View rotation: X:-4.599 Y:0.000 Z-11.756

Lower slider extent: -6.34767340172261d

Upper slider extent: 138.90055354863216 d

Z anis scaling factor:  29.650817580491865

Light source theta 180
Light source phi: 60
Background calor [Black -

\— Bookmarks
[ [teme

| Delete |

(1 ok [ concel ][ oy |

1. The key properties for the Scene Viewarefesd ¢ KA d Aada KSNBE GKS O22NRAYIGS
scene is defined.

a. If Usageis 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 metadatd the incoming data sets, Eonfusion will reproject
vector data to make it match the projection that is defined for the scene. In this caskrdio&
dataisreprojected from a Geodetic to a UTM projection.

c. Likewise, if necessary the units of incomingibtites 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
a0SysSoa aft ARSNX

e. TheOutput Formatetting determines how values afermatted 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 grestylé Blittons. The
data are visualized aslfows:

1.
2.

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

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

Individual points (OD Points from the Trackstee 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.

Moving the slider in timeféects both the points and th&acks.












