Eonfusion dataflow tutorial

Aligning asynchronous data using 1D fusion
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Introduction

This tutorial takes the form of a set of notes to accompany the included Eonfdataflow. The aim
in these notes is to provide a guide to the most important features of the dataflow, so that you can
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It is assumed that you already havevarking 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
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Included files

9 Tutorial 1D Fsion Dataflow V2.0.xml¢ Eonfusion dataflow file

1 Backscatter_Data.csytext file containing timereferenced backscatter and depth data
1 GPS_Data.gps.csvext file cantaining timereferenced GPS position data

You wil need Eonfusion version 2.@dt 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 NS { OF GGSNAyYy 3 / 2SFFAOASY G 2NJ ab! {/ £0 YS
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 secongource contains GPS vessel position data, also referenced to time. The sampling of the
two sources is asynchronogslata were gathered at different rates and their timestamps do not
align. The key goal of this Eonfusion dataflow is to use fusion tomehlgdata and thereby

generate interpolated position information for the backscatter data.

The essential steps are as follows:

Load the two data sets

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

Create an intersected superset of theo data sets using vector fusion

'aS GKS afAyladaéd ONBFGSR o0& FdzaAzy G2 (GNFyatsSN
other

Create a bottom surface based on Longitude, Latitude and Depth

6. Visualize the vessel track, backscatter measurementsdattdm surface in 3D space and time

N
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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

' Backscatter ‘ Flip Depth
Data (Tab Text) Negative

Fuse Vector
Sets

6

- — —~
Int;;gloeiste Copy Create Backscatter
A el Attributes fRmel  Surfaces a  Scene )
Attributes

1. ¢. I 01 a0k GGSNJ 51| Tabutar Texydatagolap{ 5 Gl ¢ 0o
a. Reads acoustic scatter, depth and time dftan a commaseparated ASCII data file
b. Reads latitude, longitude and time data from a cormseparated ASCII data file
¢ Ct A L) 5 S LIEKprebsraavaluat@ifivérts the depth values so that they match
9 2 y T dzachadjh@eiconivention
3./ 2Y0AYyS . { 5FGS FYR ¢AYSé¢ YR &/ 2Y06AYyS Dt{ 51
operators)
a. For the Backscatter data it creates a new attribute calB&d FullTime by combining
separate time and date attributes
b. Forthe GPS data it creates a new attribute called GPS_FullTime by combining separate
date, time and millisecond attributes
4. a/ NBFGS [ AyNS&l (6S {[0AMy S &/ Ro Dit/{ toperadbrs) NS §S [ Ay S CSI i
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. aCdzaS +SO02NJ { Siaé¢RIZ2ILIS NG Si® NovC d22NBRich BZ DS 2 NOSBI G
super®t of times from both input source data setsintroducesa new vertex attributecalled
& ¢ A MLBks 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 subsedqaendye attributes
across the data sets.
6. ALYUSNLRf I (S Cdza Sddds bpatial NdrtéxdririQutes to tBelBGshid Vidciondly
vector set by interpolating Latitude and Longitude values from the GPS data set.
7.4/ 2Lk ! G0GNR O dzii S & éribuPebdnyds dagaNers. Lbrditugeaid Edtifde bré (
copied from the Fused Vectors vector set to the Backscatter vector set.
8. a/ NBI S (GremeIBurfad& Redtureperator): creates a triangulated surface from the
vertices of the Backscatter vectortse
9. . I 01 a0l GGSNI {OSyS¢ o6{OSyS @GAS60Y LINRPOARSA GKS
defines the coordinate space and the projection in which to view the data.

N

Detailed properties descriptions

The following pages each contain an image of the dasafhdicating 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.



Backscatter data source (main properties)

=0
Backscatter Data (Tab Text) Properties
Backscatter Data (Tab Text) | Metadata |
File name:  @:\000_EQN\000_DEMO\DDO_GENERIC: Tutorial 1D fusion'V2.0\Backscatter_Data.csv B
|— Dataflow object Attribute Group
Data set name: Backscatter 4 BS_Date Vertices
BS_Time Vertices
Object name: Backscatter Data (Tab Text) NASC Vertices
|— Tabular Text Depth Vertices
Topology: [Creae many single-vertex Point features V]
File type: | Delimited ~|
Delimiter: Comma -
Lines to ignore: 0
Use column headers:
MoData value: NaN
Text qualfier:
Escape character: %

Create file name attribute:

Preview file: | Q:\000_EOND00_DEMOW00_GENERICTuterial 1D fusion'\W2.0%\Backscatter_Data csv v]
Preview:

B5 Date, BS Time, NASC, Depth
20060322, 21-45-25_49,3_151243,20_030&76 3
20060822, 21:45:47.74,251.546801,19.880446

20060322, 21-46-33_55,1172_623191,19_583672

20060322, 21-47-18_41,1272_306285,19_295061

Z0060822, 21:48:02.70,1432 5358846, 18 965234

20060322, 21-48-47_78,603_580221,18_774692

20080322, 21:4%:32.27,812_083081,18.853843 &

(1) ok J[ Concsl J[ ey |

TheFile nameproperty is set to reflect the file locatiof.ou willneed to update this upon importing the
data flow.
TheData set namend Object nameproperties are used to uniquely define the data set and the dataflow
object respectively. These aoptional settingg o6 dzi A G Qa AYLRNIFyYyd G2 3IAGS 2062
yIEYySa a2 (KIFIG GKS@QNB Sl aite ARSYUGUATFTASRO
Topologyis an important property. This determines how the data are interpreted.
a. GCreate many singheertex Point features A y i S NLINB (i & indeidehdent poinéi  a | &
b. ¢Create one multvertex RINtF S ( dzNB ¢ A y GshdldpiidBwittamuliieSerticésa G |
c. OCreate inefeatureé 3 S y5&shpldiliSe feature by connectirige vertices together.
All other settings are defaults.

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

w
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Backscatter data source (metadata properties)
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Backscatter Data (Tab Text) Properties @
[ Backscatter Data (Tab Tee) | Metsda |
Select an attribute group to view or edit its Veriices in Backscatter Yeciors
Chick on a heading in the Output Data Structure below,
Ufthe Ouput Data Smucture s 1:;:3‘; e use the :?W Afibute  Inhert Data Type Projection  Usage Unit Type Unit Input Format Output Format Comme: ’
Output deta structure BS_Date [ |Real {Mone) {None) YYYYMMOD[HH:MM:SS]  / DD/MMAYTY
BS_Time [ |Real {Hone) {None) HHEMN:SS AMAPM] HH-MM-SS AM/PM
AT Vectors / » NASC [] Real {None) {None) (None) (General)
0D Paints ;:V7m Depth ] |Real {None) Spat (None) Genersl)
/
Atrbute group:  Vectars Vettices _— ~ / / + | Delete
Input Output
index | Likto Ameve  BS Date B5_Time Depth #] [ index | Lrkso Pamgve  BS_Date days } BS_Tme se*ﬁds NASC Depth meters B
-‘M( | T T |
2 20060322 21454774 251 546801 19860446 22/03/2005| 094547 74PM 251546801 19860445
3 2 20060322 21463355 1172623191 19583672 32 22/03/2005|  0946:3355PM 1172623191 19583672
4 3 20060322 21:47:18.41 1272.306285 19295061 413 22/03/2006| 09471841 PM 1272.306285 19295061
5 1 20060322 21:48:02.70 1432535886 18.965204 5| i) 2202/2006|  09:48:027PM 1432535896 18.965204
6 & 20080322 21484778 503580221 18.774692 & 5 22/02/2006|  09:48:47.78PM 503580221 18.774692
7 20080322 21:49:32.27 812088081 18653843 7 5 22/02/2006|  09:49.3227PM 812.088081 18653843
8|7 20080322 21:5017.18 5251137762 18630201 2 {7 22/03/2008|  0950:17.13FM 6251137763 18630201
9|5 20050322 21510145 2043.50757 18867133 il e 22/03/2005|  0951:0145FM 204950757 18867133 i
0 Lo Lo ] )

1. /Tt AO1AY3 2y (GKS axSNIAOSa¢d KSIFIRAy3I Ay GKS hdziLidzi
specification.

2. Clickingthet ! y It @1 S¢ odzidiz2zy 6Afft YIS 92yFdzaizy i
based on their names. This is a useful starting p&@atefulla | vt 81 S¢ gAft Of S

3. Note that thelnput Formatmetadata property determines how the date and time values (which
ultimately are numbers) are interpreted from thieput text.

4. Although the input values are in text format, the date and time values are real numbers, hencBakeir
typeA & & S i Thetnpul Rodnatfetting takes care of the text > number conversion.

5. Note that theOutputFormatmetadata property determines how the date and time values are displayed
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readingc hence the option to display them in familiar time formats.

6. NotethatUsageA & &Sid G2 a{ LI GAFE %E F2NJ GKS 5SLIGK | GdNR o6 dzi

early stage as being acfordinate attribute. Eonfusiowill make use of this information later. This

assignment, along with theinit TypeandUnitk 8 A A3y YSy Gasz ¢+ & YIRS | dzi2Yl GAOI

feature. It recognised Depth as a common name forca@dinate.

7. Usageh & SELJ AOA(f & vy BYiDakebnd BE FimaatrboteS, becdugeNiese Kihe
O2Y0AYSR tFGSNIAYy GKS RFOFFt2g (G2 3IAGS || airy3t
FGOGNROdzGS G2 + 3IAGSY dzal 3S gAGKAY SIFOK Rhedl aSid:z
combined DateTime attribute later in the dataflow.

8. TheUnitTypasa SG (2 & ¢ BS Hdte afidBSITing. i K

9. Setting theUnit Typedetermines the options that are available in the drdpwn list forUnit, which in
turn determines the options thadre available in the drepgown lists forlnput Formatand Output Format

w»
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GPS data source (metadata properties)

Backscatter

Scene

(GPS Data (Tab Text) Properties =]
GPS Data (Tab Text) | Metadata

Select an attribute group to view or edit its
‘Chick on 2 heading in the Output Data Swucture below.

Vertices in GPS Vectors

{If the Output Data Stucture is not avaiable use the Attibute group Attribute it Data Type Projection Usage Unit Type Unit Input Format Output Format

control below to select from the Input Data Structure or to type in the

Ouiput data structurs GPS_date Real (Nane) (Nane) Time days YYYY-MM-DD[ HH:MM:SS AM/PMT | DD/MMAYYY
jection

1L GPS_time {None) {None) Time seconds HH[:MM:SS AM/PM]

ooBeoo
H

laps Lo GPS_miliseconds (o} " miliseconds | {None) (General)
0D Paints = Ver Latitude 84 |SpatialY |Angle {None) (General)
e 3 Longtuds WGS84  |SpalilX  |Ange d {None) (General)

Atibute gop: VectosVetices (] w
Input OQutput
GPS_date GPS_time GPS_milisecands  Lattuds Longeude Indexc | Livkio Fntive  GFS_datcdays  GFS_time GFS _milissconds _Lattuds degrees _ Longtuds -
214527 42 33911667 1 09:45:27 Ml 42 85911667
2| {1} 20060322 214529 529 42 39905 147.3657833 2| i1 22/03/2008| 094529 PM 529 4239905 1473657833
3@ 20060322 214531 522 42899 147.3657167 3|z 22/03/2006| 094531 PM 522 4289  UT3ETIEF
4|z 20060322 214533 525 4289895 147.36565 4| 2/03/72005| 094533 525 4289895 147 36565
5 & 2061322 214535 528 4289308333 | 1473655033 5| @ 2/03/2008| 034535 PM 528  4pesmemnn| 147365583
6| 20060322 214537 531 4289883033 | 147.3655 6| 22/03/2006|  09:4537PM 531| 4289880333 147.3655
7 261322 214539 524 23987333 | 1473654333 7|5 22/03/72005| 094539 P 54| apsserEan| 147365433
8|7 20060322 214541 527 4289873333 | 147.3653667 8|7 22032006 09:4541PM 527|  4289873333|  147.3653667
9| @ 20060322 214543 529 4283866667 | 1473652833 Oz 22/03/72005|  09:4543PM 529|  4289066667| 1473652833
10/ 260322 212545 52 A29ETEE7 | 1473652167 109 2/03/2008|  09:4545PM 52| 4ps%%sIEE7| 1473652167
11l o 20060222 21454 525 4289056667 | 14736515 11 sror 22/03/2006 | 09:45:47PM 525 42 pamseeeT 147365151 ™
o ok [ Goneal | [ remy |

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 attributénithe
Typeh a &aSG (2 UMKNESHYRAYRAGEO2YREED b2 AyLldzi F2NNIFG Az
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 Lamdg attributes
b. / £t A01 Ay 3 { KkstonatitheBEghtSidhie falRle/ ¢
c. Selecting the relevant projection from the resulting dialog box.
4. Setting a projection will in most cases automatically populateldbage Unit Typeand Unit properties.
5. Note thatonce a projection has been defined for the first time, changing the projection settings in a
YSGrRFEGI GrotS GKFrG Aada aR2gyaiaNBFYéE Ay GKS RFEGEHTFE 26



Flip depth negative ( main properties)

Attributes

Flip Depth MNegative Properties
Flip Depth Negative | Metadata
|= Dataflow object Atribute gmur: E]
Data set name: New Atributes:
AMtribute Data Type

Object name: Flip Depth Negative

Calculation: —_—
thiz.Depth = -1.0 * this=.Depth: >
N ———

4
Ermors:
[ Test |

Line  Message

[ ok [ cancel J[ sy |

1. . NRgaAy3a (2
G2 0SS FLIWXASR (2 GKS O2yGSyda
2. ¢KS O tOdzA FGA2Yy dzaSa /1 O2RS (G2 ale GKIFIG GKS

values from psitive to negative.
A good practise is to rename Expression Evaluator operators to indicate their function. This makes for

i KS dzlINEIAOSE ¢ G Kk § (N OB B2 ANY 9 O £ dzl G2 NJ
2T GKS a+SNIAOSa¢ Fai
G5 S LK

more easily interpretable dataflows.



Combine BS Date and Time (main properties)
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Cormnbine BS Date and Time Properties [E]

Combine BS Date and Time | Metadata

|— Dataflow object

Data =&t name:

Object name: Combine BS Date and Time

{= Combine Date and Time

Attribute group: Vectors. Vertices E]
Date attribute: BS_Date [:]
Time attribute: BS_Time E]
Miliseconds attribute: [:]

Mew attibute name: BS_Full Time

i [ox ) (Ccamen ] o)

1. Specifying BS_Date and BS_Time a®#teattribute and Time attributeproperties 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 tle new, combined date/time attribute.
3. The Combine Date and Time operator is sensitive to metadata Unit settings and will error if the selected
FGGNROGdzG SEA FNBYyQl 2F dzyAld GelIS a¢AYSeé 2N R2y Qi KI @S
4. The main properties for Combine GPS Datd Time are essentially the same as these, with the addition
of a Milliseconds attribute.



Combine BS Date and Time (metadata properties)

Backscatter

Scene

Combine BS Date and Time Properties
Combine BS Date and Time | Metadata

Select an atiribute group to view or edit its

Clk on 2 heading in the Output Data Structure below. Vertices in & Veetors
gf, ::i Obﬁ:f za;;nuhc:ﬁ;m j:;:a:;::; :’: :'zb;f; g ttibute Inheit  Data Type Projection Usage Unit Type Urit Input Format Output Format q [Trﬂe]
Output dete structure BS Dste Real {Nore) {Nore) Time days {Nore) DOMMAYYY
- BS_Time Feal {Nane) {Nane) Time secands | (Nene) HH:MM:SS AM/FM
'BE:H:EM Vectars NASC Real (None) (None) (None) (None) (None) (General)
0D Points =Vertices Depth Real {Nore) meters {Nore) (Gereral)
5 Aol BS_FulTime (None) - [ DD/MMAYYY HH:MM:SS
[5]
5}
-
Attibute group:  Vectors Vertices = V|| Delete |
Input Output
Index | Link fo Pamitive BS_Date days BS_Time seconds  NASC Depth * Index | Link fo Pamiive BS_Date days BS_Time seconds  NASC Depth meters BS_FullTime seconds (Time) ‘n
{a 22/03/2006 09452549 PM 3151248 1| {0 22/03/2005  08:4525.45 PM 3151248 20 030676 22/03/2006 21-45:25 49
2 (1 22/03/2006| 09454774 PM 251 546301 2 22/03/2006|  09:45:47.74 PM 251 546301 13 860446 22/03/200 21-45:47 74
3 2 22/03/2008| 09463355 FM 1172623191 32 22/03/2005| 08463355 FM 1172623191 19 563672 22/03/2006 21:46:33.55
CEl 22/03/72006| 09471841 PM 1272 306285 40 22/03/2006| 09471841 PM 1272 306285 19 295061 22/03/2006 214718 41
5 i 22/03/2008 | 09:48:027FM 1432535826 5 & 22/03/2006| 0942027 FPM 1432 535836 18.965294 22/03/2006 21:48.027
6| &5 22/03/2006|  0948:47.78 PM §03.580221 Oz 22032005 08:4847.78PM 603580221 18774692 22/U3/2006 21:48:47.78
7| & 22/03/72006|  0949:3227PM §12.088087 7w 22/03/2006|  0949:3227PM 812 088081 18 653843 22/03/2006 21:48:32 27
8 7 22/03/2008|  0950.17.19 PM 6251.137763 2 7 22/03/2006|  08:5017.13 M 6251137763 18.690201 22/03/2006 21501713
9| i3 22/03/72006|  09:51:01.45 PM 2049.50757 9| iz 22/03/2006|  0951:01.45 PM 204950757 18857133 22/03/2006 21:51:01 45
10| /5 22/03/72006|  0951:44 64 PM 1851 855131 10| 5 22/03/2006|  0951:44 64 PM 1851 855131 19142263 22/03/2006 21°51:44 64
11| o 22/03/2006| 09522855 FM 33.121486 o 11| iy 22/03/2006| 08522855 FM 39121436 19456622 22/03/2006 21:52.28 55
< ] ] v 12 {11} 22/03/2005 | 08:5311.91 P 1741160183 2034077 22/03/2006 21:53:11.91
(1] [ ok J[ Cocdd [ rodty |

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 lisageY S G I R 4 |

TheUnit Typed A f €

w

0SS asi

G2

Unitsand Output Formaican be set as desired.
Note that acheckbox labellethheritis checked on for all attributes other than BS_FullTime. This indicates

LINE LJS

NI &

aK2dzZ R y2¢
G ¢ AYS¥sadesasfing. Y G A Ol f €

e
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Ftt26Ay3

that metadata properties for those attributes are unchanged in thetadatatable and are therefore
inherited directly from the previous metadata tablEhis is a useful clue when explay metadata
settings: thelnheritproperty will indicate the critical points where settings have been changed.

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



Create Lines (GPS) (properties)

Aftributes

Create Lines (GPS) Properties

i— Dataflow object

Data set name:

Chiject name: Create Lines (GFPS)

\— Creste Line Features

Wector set group: Vectors E]

Linearzation attribute:

Attribute
GP5_Full Time

|lsage

Grouping vector set (optional): E]

(L ok J[ Concel J[ ooy |

1. The Vector segroup setting is set by default, because the operator is expecting a vector set group called
G+SO0G2NEE @

2. The Linearization attribute in the vertex attribute that is used to sort the vertices into linear order.
Selecting GPS_FullTime means that the veriib®e sorted into time orderThe attributecan 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 automaticgligtatie 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 structure)

Create Lines

Interpolate
Fused
Aftributes

Copy Create Backscatter

Attributes Surfaces Scene

Create Lines (GPS) Data Structure =]
1
m Vectors
Al |GPS
0D Paoints =Verices
1D Lines Mo projection

Time -@GPS_FullTime
Mo usage -EVGPS date
-OGPS_time
-@GEPS_milliseconds
WGES 84
Spatial X - @ Longitude
Spatial ¥ - @ Latitude g

1. Theoutput 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 doest 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 ther€ate Lines (BS) operator has essentially the same form as this one.



Fuse Vector Sts (main properties)

Combine BS

Date and

# N———
ImFerpnI?te Backscatter
used =
Attributes - i Sees
Date and
Time
Fuse Vector Sets Properties =]
Fuse Vector Sets | Metadata
— Dataflow object
Data =et name:
Object name: Fuse Vector Sets
— Fuse Vector Sets
Geometric dimensionO -
Space definition:
Pz Usage Socket 1 attribute Socket 2 attribute Projection Unit Type Urits
» Wectors Vectors
(Select aggreaating attrb ... | (Select agaregating attrib. .
Time Time BS_Full Time GPS_FullTime {None) Time seconds
.
e ok [t ] [t
1. ¢KS FdzAA2y 2LISNI A2y NBIldzZANBE GKFIG | aFdzasS &Ll OS¢

are the geometric dimension and thesage specification for the fused axes. These are specified as
indicated by the red circles above.

2. Once theUsageis specified, the relevant vertex attributes (BS_FullTime and GPS_FullTime) are chosen
automatically, based on thematchingUsageassignmets. This happens easily in this case because the
G ¢ A Y S é metiwdatadaS 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 attifoutes
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 ifRel&ttributes.

4. TheAxisproperty isused to specifyhe name of the fused attribute. In the absence of a specified name

0KS FdzaSR FGdNRO0dziS g62dzf R 0SS IAGSY || RSTFldzAf & yFYS

so that the fused attributés easily interpreted in the dataflow.
5. The fusion process is described in detailndtp://eonfusion2.myriax.com/manual/index.php/Fusion



Fuse Vector Sts (output data structure)
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Fuse Vector Sets Data Structure
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1. To see this expanded view you may need to expand some portions ofithbat data structure using the
Gbé odzitz2yaod
The output data structure for the Fused Vectors vectorgeupillustrates the form of the new vector set
groupthat 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
coincidentvertices in the input vector sets.
c. Likewise the attributes in the OD Points and 1D Lines attribute groups consist of links to
intersectingfeatures in the input vector sets.
The data structures representing the input vector sets now contain new attributes consisting ahlihks
correspond to the coincident vertices and intersecting features.
Note that the input vector sets contain all of their original attributes, whilerb& Fused Vectors vector
setgroupcontains 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 move onto the Fused Vectors vector ggoup,as will be seen in the following operator
descriptions.



Interpolate Fused Attributes (main properties)

Combine BS
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Interpolate Fused Attributes Properties ]

Irterpolate Fused Aftributes | Metadata

|— Dataflow object

Data set name:

(Object name: Imtempolate Fused Aftributes
|= Interpolate Fused Attributes

Fused vector set group: Fused Vectors

Linked vector set: GP5 Vectors. 1D Lines

Wertex attributes: Longitude, Lattude

Ay

Fa ok [Conn ] (Ao

1. This operatomoves attributes forward into the Fused Vectors vector set group by interpolating vertex
attributes from one of the inputs.

a. Inthis 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
0S0FdzaS GKS tAySINXIT &eorder 6fGhé gods ia Brie, havimybieed Nditedloy Ra ¢ G
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 )
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To see this expanded view you may need to expand some portions of the output data structure using the
Gbé¢ odzidzyao

The output data structure shows that the Longitude and Latitude attributes are now present in the
Vertices attribute group in the Fused Vergorector set group.

Note that metadata properties such as the projection and the usage of the interpolated attributes are
automatically carried forward.



Copy Attributes (main properties)
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|— Dataflow object
Data set name:
Object name: Copy Attributes

|= Dataflow operator optional

Destination attribute names (optional):

|

/= Copy Attributes

Destination attribute group: Fused Vectors.Fuse Sources.Backscatter Vectors Vertices E]

Attributes: Fused Verices Longitude, Fused Verices Latitude E]
O [ ok || canced |[ ey

vector set group.

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

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

b. The attributes are then chosen for copying.

Backscatter
Scene

This operator copies attributes from one vector set grouuother. In this case the Longitude and
Latitude vertex attributes are being copied from the Fused Vectors vector set group to the Backscatter

The choice made her@ndimplicitly in the previous operatdris to interpolate Longitudend 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 chosas the sampling regime for the final data $eith one sample per
EDSU). It would also be possibléngsthesesameoperators 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 dataeset

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



Copy Attributes (output data structure)
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1. To see this expanded view you may need to expand some portions of the output data structure using the
a b éittords.

2. The key feature of thisutput data structure is that the act of copying the Longitude and latitude
attributes into the Backscatter vector setgroffp- & G LINRY2GSRé¢ GKS . 01 a0l GdGdSNJI
NAIKG KFyYyR &ARS 0 dctide dRishHeytiitely ineaBshhatidéndstréam dperatérsivii
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 fromthe 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 )

Interpolate
Fused
Aftributes

Fuse Vector
Sets

Create
Surfaces

- ~
Backscatter
o Scene

1. Thisis an optional operator in this datafloMvcreates a very bastdangulated surface from theertices
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 8 SR 2y [ 2y 3AGdz2RS FyYyR [FTdAGdzZRSD® ¢ K
already present in the Vertices attribute group in the form of the Depth attribute. The Depth attribute
R2Say Qi ySSR -axisarflthe poiifloS/Rualizationii KS %
3. It can be seendlow that the Create Surfaces operation adds a 2D Surfaces vector set to the Backscatter
vector set group.


















