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F Workflow Manager
| |

NaviSuite.-

b & NavlLab Attitude

b & NavLab Pressure

D & CTD Files

P & SVP Files

b & Tide Files &

G

<
em2040-0021-ofgcal6-20170118-094333.all

b & Surface Pressure Files
P & MissionPlan

4 ’m‘”ms em2040-0022-ofgcal7-20170118-09432.all
b & em2040-0021-ofgcal6-20170118-094333.all
b & em2040-0022-ofgcal7-20170118-09432.all
b ® em2040-0022-ofgcal7-20170118-094543.all
b () em2040-0023-0fgcald-20170118-094753.all em2040-0025-ofg1-20170118-095300.al

em2040-0022-ofgcal7-20170118-094543.all

em2040-0023-ofgcal8-20170118-094753.all

b § em2040-0025-0fg1-20170118-095300.all
em2040-0026-ofg2-20170118-095510.all

b § em2040-0026-0fg2-20170118-095510.all -

em2040-0027-ofg3-20170118-095729.all
Properties v 3Xx

Process * All Files em2040-0028-ofg4-20170118-095943 - Copy.all

4 Inherit Properties -

20000000 "

AL L L L L1 L e

. .A//,,"
P00 M

em2040-0028-ofg4-20170118-095943.all

AttitudeSmooth EIVA\Data\Small\NavLab\attitude_
AuwviD 45

CTDBlocks 1133 1144

Directory C:\EIVA\Data\Small

PositionSmooth C:\EIVA\Data\Small\NavLab\position_

PressureBlock 111§
. Developed in collaboration with

PressureSmooth (i

SVPBlocks 1119
TideBlocks Swire Seabed for the Ocean Infinity project

Automatic processing of massive amounts of sensor data




W example - Video.nmp - EIVA NaviModel Producer 4.2.3 ((23031) EDS0 / UTM zone 31N) *

E=436 552.04 m N=6 471 087.51 m Z=82.70 m 02_Cleaned.db (CELL Z=82.69 m) (KP -0.859) (DOL -1.64 m)
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[ Test - Example Data.nmp - EIVA NaviModel Producer 4.2.3 ((32630) WGS 84 / UTM zone 30N) *

Properties

CAData\
Number of points 30215805
Cell size 020m
External Saving/Loading
Appearance

118796
Depth
100 %

Il 0.175.216
1 pixels.




Ga.m bi’ﬂ'iﬂ’g”'dma vs-eurcego e B s i wnEF SIS Ingh,

Wellpaths, AutoCAD, surface, seabed and reservoir



[ Directional Drilling.nmp - EIVA NaviModel Producer 4.3.0.50085 Internal_wellpath8 *

Move to endpoint
Follow
Remove
Visible
Info Window
External references
Line
Save As...
Open in text editor (4.1 KB)
Open containing folder
O SurveyCalad 0P
Method Create casing section
= 3D Models
Last record PDC Drill Bit.3ds
Seafloor (2nd record) <NONE>

Name
Name of this object




¥ birectional Drilling - Demo.nmp - EIVA NaviModel Producer 4.3.0.50085 Internal_wellpath8 -0 X

Pr 0j€ ct Tr
. Measu&s
[¥] Online
b [¥] Well Manager
Videos
b Palettes

b Color modes
b 3D Models

4 e |

Location
500m Zone
Top
Bottom
Plan
Side

b NaviEdit

Properties o Xx
£l General
Name Views

—| N \‘
“Location, 500m Zone, Top, Bottom, 3D, Plan and Side views

Idle



3D Engineering Models

* 3ds *.0bj *.fbx



3D Engineering Models

Manifold on Seabed



Project - EIVA NaviModel Producer 4.3 (WGS 84 - UTM zone 32N) *

iS ol SO @Y #Pdue

FIRANE 62

FPS 10,6

Gecotiff draping
Imaging draping
Coverage
TPU calculation
THU surface
TVU surface
Layer
World Topography
4 3D Models
b Pipe3dModel.obj

66.2375206638763 deg
73.25deg
1278m

Object <NONE>
View zone size 50 %

[ Animate
Circulate Speed 0

[ Sync

Key

=) DTM Points
Draw Points

[ Environment

686:143°0.
g 6198519607
143193

by NaviModel from 3 video cameras

E=686 150,58 m = 25008_10cm b, FILES=17080310544 EEM] Idle




» Project - EIVA NaviModel Producer 4.3 (WGS 84 - UTM zone 32N) *

File_ View  Settings Tools Hel

DEB
[ - ot .f\_
. IST7E0ANMEEMP 23 NKP 0210 K025 00 e I0e mI2 04 7/06AETe

FRIAMERAQ]
ERSHIT

[7] Online

b Palettes

4 Color modes
Depth
Density
Rejected count
Slope 2 = ) E . =
Relative Slope S i e » & > 3. = =
Cleaned Regions == < X =

Difference from

KP

TrackLine

Intensity

I x

ST17607_MBE_P231_KP021077_KP025008_10c

External Saving/Loading X False SITRIITE NMEE_P28{_[KPO21077_[KP028008_106cm_20{7081Ed T - e " . £ . w y .
E] Appearance cpih (m) A > & R - o8 ey
Surface Type Average 127,28 : ’ ‘ ~
Color Mode Depth 190,98
g'pa;:ym 100% 98847
£ Prof 0.5
Surface Colour I 0175216 ®77§)
Pen Width 1 pixels E@ =
Draw Mode Line (£2568)
Points Colour Bl 0.175.216 48,08
140,07
§152810)
966,84
986,49
(54

3D mesh



WP Project - EIVA NaviModel Producer 4.4 * (Licence expires in 29,8 days)
File View Settings Tools Help DEBUG

BacKyrol

- OBH e RGP RO

XYZ

£ General A
Visible i

Narne

Opecity 100

XX LHKXRKKK KK XXX XXX

~Level Of Detail (LOD) matching zoom level




B Project - EIVA NaviModel Producer 4.4 * (Licence expires in 29,8 days)
File View Settings Tools Help DEBUG

gD YK & g ¢ 9 (m]iE} Qe e DD e B XD S AV/4
Web DErVICESE 7 '} (e
T e AR | . \ j
e B o !

o]

[¥] Toppings
=

(] Orline.

b Polettes
b Color modes

b Views
b NaviEdit

Nokia Novi Teran

-

SeE)

|
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OpenStreetMap road infrastructure 2



¥ Rubislaw Quarry.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (Airy 1830 - British National Grid) * -
File View Settings Tools Help

(e #% 00 s [A]E0 -8V e o ke &9

Project Tree [
4 Rubislaw Quarry.nmp
4 [V] Maps
Bing Satellite
4 [v] Surveys
b DTM.db

[¥] Online
b Palettes
b Color modes
4 Views

Map View
[] Digitized Line Profile
b NaviEdit

v Tne
Bing Satelite
100 %

Bing Satelite

http.//ecn 12 tiles vitualearth netAiles/hg

‘A\NaviModel Produc

Bumn Tile Grid X False
Polygon Outline X False
Node Grid Size 16

Quad statistics X False

Aberdeen University - Rubislaw Quarry




B tightouses.nm = A 3 - 0 X

OB &% ofns [A]|FB® - 6B w9 Q DO . EINA
‘

Project Tree
Bing Satelite

4 Lightouses.nmp
4 [] Maps

Bing Street

4 [¥] Toppings
b [¥] Lighthouses - England.shp
Lighthouses - Ireland & Northern Ireland shp
Lighthouses - Isle of Man
Lighthouses - Scotland.shp
Lighthouses - Wales.shp
Events
Digitized Lines
Online
b Palettes
b Color modes
4 Views
Map View
P NaviEdit

v Tue

EMOD Bathymetry
100 %

EMOD Bathymetry

Bumn Tile Grid X False

Polygon Outline X False

Node Grid Size 16

Quad statistics X False EMOD Bathymetry

Aberdeen University - Lighthouses




L 3 - 0 x

(02 4% 020 s A|FH®-BVEaam waww 8 Q Q DO

4 Forth Road Bridge.nmp
4 [/] Maps
[[] Bing Satellite
Surveys
4 [] Toppings
4 [] Point Clouds
b [] Point Cloud Group
b [] Large Point Cloud
[] NMPointCloud
Events
Measures
Online
b Palettes
b Color modes
4 Views
Map View
Map View 1
Map View 2
b NaviEdit

Sea of the ¥
Hebrides

£l General a
Name Map View 1
E] Setup
Positive up X False
View Scale 1
Heading Odeg
Pitch 30deg
Distance 900.00m
= Follow

View zone size 50 %
= Animate

Circulate Speed 0
Bl Sync

Ke
= DTM Points

ey =
L i
2.
Draw Points X False
[l Environment %

Clipping plane

Aberdeen University - Forth Road Bridge




Drone - Coastal.nmp - EIVA NaviModel Producer 4.4.0.60385 RCO
File View Settings Tools Help

B e g a3 Q Q

Map View

Positive up X False

View Scale 1

Heading 276.5deg

Pitch 54.5deg

Distance 95.51m
[ Follow

View zone size
= Animate
Circulate Speed

G

Clipping plane

Geodrone - Beach Survey




Drone - Residential.nmp - EIVA NaviModel Producer 4.4.0.60385 RCO -

O3 &% 0o s A D& H B D gy gl 1 9 Q[

4 Drone - Residential.nmp
Surveys

s a x
G Misc -

Profile Grid X False

Surface Grid X False

\Water Surface X False

Show Geodesy X False

[ Overay

Shore Lines v Tue

World Grid v Tue

North Arrow X False

Target X False

Target Info X False

Pipe Node Info X False

Digitize Range Bearing X False

Pipetracker Info v Te

DTM cell info X False

‘Well path info X False

Legend v Tue

Bounding Box X False

£y 7

Graphics

Geodrone - Residential Survey ‘ i




_ Project - EIVA NaviModel Producer 4.4.0.59684 Internal_trunk (Airy 1830 - British National Grid) *
File View Settings Tools Help

O Ffrns AFDe BU=mDO
3m§;::e a4 x =
4[] Maps
[] Bing Satellite

4[] Waypoints

Properties 1 x
El General
Visible v Tue
Name Bing Satelite
Opacity 100 %
E Tile Server
Server Bing Satelite =
url hifp://ecn{21es vitualeathinetd 247
Comment
Cache C:\ProgramData\EIVA\NaviMode!
Invalid tile hash 40011160
E DEBUGGING
Burn Tile Grid X False
Polygon Outline X False
Node Grid Size 16
Quad statistics X False

INNOVAIR - Dunnottar Castle Survey

I

66 m N= Bing Satellite Idle




¥ pemo - Devastator Plane.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (WGS 84 - UTM zone 59N) -

R BO=0 0w wawaw & 9 @ DO EI1\/\

& (A 4% 3] s (4]
(T e e )

Prope
=] Gulad
Name Map View

X
-
£ Setup
Positive up X False
View Scale 1
Heading 319.95deg

Pitch 44 deg

Distance 16.97m
& Follow

Object HONE;

Viewzones:ze 50 %

Draw Points X False

Detail level ultra_high
Atmosphere Solid

- Backaround Colo [] 0.0,0
Clipping plane

- 3D at Depth - World War Il Devasta,i@r Pia

E=339 849.81 m N=663 556.37 m Z=2.05 m Seabed.db, FILES=Devastator_Seabed Only.xyz Idle
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" Project - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (WGS 84 - UTM zone 15N) *

Interpretation

Eventing from sources other than video / stills

Cleaning

Design

DT™M

Eventing

Follow

Geodetic Network
Lines

Live Data

Live Point Clouds
[T
Measurements
Misc

Patch Test...

Pipe
Point-clouds
Tidal Prediction

Video-recording

3

Create Event Collection

|dentify pipe freespan events...
Identify pipe burial events...

|dentify pipetracker rejected events...

|dentify DTM gap events...
Identify DTM rock events...

dle



W Example - Identify DTM Rock events (Real-life).nmp - EIVA NaviModel Producer 4.4.0.60385 RCO *

Fil View ings Tools Help ]
& eﬁ ) I a C
4 e D (RE3Hlife}? b,

Maps = =

b [¥] Runlines = . .
Surveys
b [] Benchmark.db
b [[] Benchmark (DTM interpolated).db
b [[] Example 1 (flat seabed).db
I [V] Example 2 (variable seabed).db

b [] Example 3 (seabed depression).db

[] Online
b Palettes
b Color modes
b Views

X False

Minimum
Depth
100 %

W 2552390
1 pixels

Line

W 255 239, 0

Idle



L 3 Example - Identify DTM Gap events (Theory).nmp - EIVA NaviModel Producer 4.4.0.59684 Internal_trunk (International 1924 - UTM zone 31N) *

ings Tools Help

denti

External Saving/loading X False Seabed|
= Appearance

Surface Type Minimum

Color Mode Depth

Opacity 100%
B Profile View

Surface Colour Il 0.175.216
1 pixels

2:86%
Line ok
Bl 0.175.216 208.29

80080

|dentify




L 3 Example - Identify Pipe Freespan and Burial events (Theory).nmp - EIVA NaviModel Producer 4.4.0.59613 Internal_trunk (WGS 84 - UTM zone 32N) *

I View [Settings  Tools Helpl | |

b Palettes

b Color modes

4 Views

Map View

b NaviEdit

E General
Name

E Setup
Positive up
View Scale
Heading
Pitch
Distance

= Follow

View zone size
[ Animate
Circulate Speed
[ Sync
Key
=] DTM Points
Draw Points
[l Environment

lip

KP 0.000 to KP 0.036
itized Lines

Map View

X False
1

269.75 deg
86 deg
1044m

@
=4

X False

Freespan-Start
KP 0.004000

Freespan-End
KP 0.006000

Freespan-Start
KP 0.010010

Freespan-End
KP 0.016000

T SR SRR R W R WS WO e

tEFFEHIF G T8 h PEE K by

All Events +
Name

D Start
End
Start
End

Easting

0.500
0.500
0.500
0.500

Notthing

4500
6.500
10,510
16.500

Depth

-0.500
-0.500
-0.500
-0.500

Length

0.000
0.000
0.000
0.000

Width

0.000
0.000
0.000
0.000

Height

0.000
0.000
0.000
0.000

Volume

0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000

Linked Height

1.000
1.000
1.000
1.000

Linked Length

2.000
2.000
6.000
6.000

Linked
Min/Max
Depth at KP

Freespan Heights and Lengths are auto populated

Level 1

{Dynamic)

Start

Level 2 Level 3 Annc
{Dynamic) (Dynamic) (Dyn

KP 0.004000




W Example - Identify Pipetracker rejected events (Theory).nmp - EIVA NaviModel Producer 4.4.0.60385 RCO *
Fi View ings Tools  Hell
i g | :
P ple Pgﬂmt ¥
3 i

b Palettes
b Color modes
4 Views

Map View

PT-End

PT-Middle
PT-Start

PT-End

PT-Middle

PT-Start

Horizontal exps
Vertical ex;

Fixed Poinis

|dentify pipetracker rejected events in action

o}



NaviSuite Deep Learning

| Images analysed and Objects Identified:
, classified one-by-one
Seabed 100%
> Pipeline 97%
Anode 0%
Fieldjoint 0%
Flange 0%

Deep Learning is faster than real-time:

15 minutes of video = 1 minute processing time (Cloud Server)



Flanges

Mattress Damage K

U S

Deep Learning is trained on diverse data sets...



AUV onboard processing

EIVA NaviSuite Deep Learning running on our AUV onboard computer
providing real-time video QC and top of pipe position.

Camera-based product tracker for AUV integration



AUV onboard processing

505m

We can assign classification flags for every data point by combining the VSLAM sparse point
cloud with Deep Learning.

and Seabed (blue).

Enabling autonomy — What an AUV ‘can see’ in realtime



test1.hmp - EIVA Helmsman 4.2 *

NawiS et

4 testl hmp

4 NaviScan_ALF-XPS15[Disconnected]
CRP
Gyro 0

NaviScan Wedge
4 [V] NaviPac Connection 192.168.2.1
Distribution Local
key
Filtered vessel position

ROV[TP1]
ROV

Visible v Tue
Name CRP
Show Name v Tne
Colour Il White
[ Position
Easting Position 0: Easting
Northing Posttion 0: Northing
Depth Position 0: Depth
[ Orientation
Heading Gyro 0: Gyro
Roll CRP: Roll
Track

Packages per second = 0,0

NORBIT forward-looking sonar

B TS



ing

p Learn

,/

lon

t

We are training habitat mapping and seabed classifica



Deep Learning on Sidescan

New ATR algorithm on sidescan and backscatter data



Deep Learning on Sidescan

200

400

600

800

1000

New ATR algorithm on sidescan and backscatter data



L3 wreck50.nmp - EIVA NaviModel Producer 4.4 (WGS 84 - UTM zone 32N) *

Properties
[ General
Visible
Name
GUID
[ Mounting
Right

Forward

Down
Roll
Pitch
Heading
Grid

~Water col

Help  DEBUG

v Tue
281
£44a2d60-7167-4082-a7=3de

Om
Om
Om
Om
Om
Om
X False

Imn

rom Kongsberg EM MBE

EIVA

— Track e

. 2019_0912_135144

FRAME 8719
FPS 22,1




Directional Drilling.nmp - EIVA NaviModel Producer 4.3.0.50085 Internal_wellpath8
i Tools Help.

rckInformatio

. (= AV/4R

b [] Chalkdb
b [] Reservoir (Top).db
b [7] Reservoirdb

4[] Toppings

[] Well 12
b Videos | L
b Palettes / / LX
b Color modes 4 / = i
b 3D Models (.
4 Views

\
nx \
-
Map View
Positive up X False
View Scale 1
Heading 83deg
Pitch 925deg
[ Follow
Object NONE:
View zone size 50%
[ Animate
Circulate Speed 0
G Sync
Key
=] DTM Points
Draw Points X False
= Environment
Detail level high

-] Horizontal clipping plane

- Hover the mouse cursor to extract information

Idle



W sulmara.nmp - EIVA NaviModel Producer 4.4.0.60385 RCO *
File View Settings Tools Help

O3 %[00 s A B EVED O wiew 9 Q DO 4 BE[H @ 2200 o

4 Sulmara.nmp
Maps
b [] Runlines
4 [V] Surveys
b [7]DTM
4[] Toppings
b [7] Track
b [] Events
4 [7] Pipes
b [¥] KP 0.000 to KP 2.761
b [[] Waypoints
3 Digitized Lines
b [] Pipetracker
Measures
[] Online
b Palettes
b Color modes

b 3D Models
4 Views

Map View

Draw Points X False

ulmara - DOB & DOL




o

o /}
/
— PN
/ \\
¥ o ) o’ \
< )
2 J
B} )
'/\ ‘\‘
2 \ \
e, b i \ \
. e
V4 3 -
(/
>
L
£

7R

MARINE SURVEY SOLUTIONS

QC

7
\\
> Y, (
= /
x
(o
\



QC

* Over the last few years we have seen more and more
clients using our software for checking the quality of
acquired survey data.

* In 2017 we started a project with BP UK to develop a
QC toolbox.

» BP recognised that their own QC varied from region to
region and also between departments.

» The toolbox is now utilised worldwide by BP.




EIVA QC Toolbox

« Stand-alone software for survey data QC

» Software includes:
- NaviEdit Pro
- NaviModel Analyser +
- Catenary option

|+ ...plus a number of feature extensions based upon BP

input




Operator Purpose

+ Quality Control sub-contractor data

Multibeam & Laser
Seismic

Pipeline

Events

| « Check

Catenary calculations
Metrology results

Tide files

Site preparations

Rig placement and anchors




BP Survey Solutions Manager, Josh Townsend

“The EIVA QC Toolbox is a powerful suite of high
performance applications that enables the processing,
analysis, manipulation and visualisation of survey,
positioning and site investigation data in BP.

BP Trinidad and Tobago, Survey & Positioning Lead

“I've been able to bring in multi-beam echosounder data |~ -
-| from the last 5 to 6 years to verify asset locations.” e
"




] Project - EIVA NaviModel Producer 4.4.0.59600 Internal_trunk ((22092) Camacupa / TM 12 SE) *
File View Settings Tools Help

(3R & ons s B EUEDOm muemw 9 Q DO
B X

4 [¥] Toppings
b [[] ANGOLA_TRAINING_FIELD_LAYOUT dxf
b [ iOLA_TRAINING_MA1_SERVICE_LINES shg
b WGOLA_TRAINING_MA1_STRUCTURES_LAYt
b [¥] ANGOLA_TRAINING_MA1_STRUCTURES_POI!
Events

b [7] Digitized Lines
Online

b Palettes

b Color modes

b Views

P NaviEdit

4 I— 4
Properties 2 x
El General
Visible v Tue
Name ANGOLA_TRAINING_MA1_SERVICE
Path C:\Data\Clients\BP\BF QC Toolbox\l
Points 668
Total length 3D
Total length 20
Colour

Fast project creation

EIVA




] Project - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (WGS 84 - UTM zone 15N) *

File View Settings Tools Help

(4 B 4% [30]20 s

Project Tree

=] AV/AN

Properties

El General ~ T
Name Angle g
= Host Angle
Graph owner Statistical Graphs
£ Graph seffings =51
Positive up v Tue
Label X <undefined> 150
Label Y <undefined>
E Sync
Key <undefined>
Zoom False
100
50| . : : : : : 5 : ‘

Fast Pipeline QC




Tidal Predictions

Port Viewer - O x
Port List
Mame Easting Morthing
Aarhus 577147 6223937
Esbierg 463406 6147569
Kebenhavn 726203 6178950

Port Name Harmonic constants
- [
Norting Proso [ | Ampitude

Add

Constants

Add primary port Add secondary port

Tide [m]

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160
Time [h]

Tide calculation based on harmonic constituents
from the admiralty tide tables.

Tides can be visualised in NaviModel or exported
as a text file.




W LBL.nmp - EIVA NaviModel Producer 4.4.0.59684 Internal_trunk (International 1924 - UTM zone 31N) *

Network-Adjustments

4

Minimum

100

Il 255.130.0
1 pixels
Line

Points Colour [ 0.128.0




B cable Library

Catenary calculations =T |
« Based on a physics simulation engine, —
using a material’s properties (elasticity,
-| stiffness, drag in water, friction on
seabed, weight in water), water currents
and vessel position : |
"g“ﬂ u:a T wq@}m@:«n:-- - =3
« Calculates catenary, tensions along lines, L Po—
| touchdown points, cable lengths etc
(depending on available information)
* Very fast, ‘near instant’ results, so very A
useful both as planning, as re-planning, = : % TR
and for live monitoring S




1

Catenary visualisation

Catenaries for anchors and risers can all be L 52
visualised in 3D together with other site
information and live objects positions in
NaviModel Analyser

Visualisation is real time, ie can be

connected to a NaviPac server onboard the
vessel if required, thereby updating tug and < g
barge positions and recalculating catenaries - c
in real time as vessels moves ' ”

Calculated catenaries can also be sent to
NaviPac on board the vessel for display on 2
bridge etc ,




. Example - Video.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (International 1924 - UTM zone 31N) *

[] Online
b Videos
b Palettes

b Color modes
b 3D Models
b Views

b NaviEdit

Properties 2 x
E Misc
Path C:\Data\EIVA\Demos\Eventing\P NAT-Bou
-0.931809

£ Y

~In the Map View

Idle



| L3 Example - Video.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (International 1924 - UTM zone 31N) *

. FRE-Sta
- -0.859930

. -0.848689
FRE-End 7
-0.849740
o
e

,

Zoom Runline Pipe Pipetracker + - 11 1:X V’levosync Position Positionandzoom << < > >>

ogeis Xl - rErTTEE e o
El General -

Visible v Tue

Name ENGINEERING
[ Annotation
Line 1 Left(Level1] 3)-Left(Level2].3)

Line 2 [KP]

Idle



L3 Example - Video.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (International 1924 - UTM zone 31N) *

KP Axis

‘. Zoom Runline + - Auto-centre Show.. Custom... &pnlt..:

O x Freespan

e
ENG-Roc
-0.848689

FRE-End 7

-0.870

Properties
£ General -
Visible v Tue
Name ENGINEERING 2.00m
[ Annotation
Line 1 Left([Level1].3}-Left([Level2].3)
Line2 [KP]
£ Time
Track Many Tracks Exgased
£ Location
Runline Many Runlines
£ EventCirde 156.00 m ]
Diameter 200m
E] Map View
Show Event Areas X False
£ Placement
o - NEGECTE Covered
Snap to Nothing
Event Shape Point
Mo 45.00 m
e T 2 L]
Name c\
1 n e XI \)aa 0.865 -0.860 -0.855 -0.850 -0.845 -0.840 -0.835

Name of

Idle



L3 Example - Video.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (International 1924 - UTM zone 31N) *

N N NN N NSNS SN SAS S SANNSAS NSNS ANS NN

——— —. ——— -~ .- W w m w W w =

Event Window

e ¥ NI G0 a s SEE B Evens22 BVAEvenss (Fina) ¥

Properties QSCH| A Everis IS
El General
Name 02_Cleaned
[l Database = -
Path C:\Data\EIVA\Demos\Eventing\P D Boude
Number of points 6784 147 Boulder
Cell s4zesavi wa v;d Boulder
External Saving/Loading Ise.
£ Appearance Boulder
Surface Type Minimum Boulder
Color Mode Depth Bould
Opacity 100 %
£ Profile View Anode
Surface Colour W 255 235.0 Anode
Pen Width 1 pixels )
Draw Mode Line felaout
Points Colour W 255 235.0 Fieldjoint
Fieldjoint
Fieldjoint
Fieldjoint

~In the Event

436648.851
436639.709
436630.547
436621.587

6812.267

lon
4326890 /1

NAT-Bou
0.907377

Northing

6471157.478
6471143515
6471140.195
6471135.939
6471118.032
6471177.134
6471091.545
6471189.633
6471181.231
6471172.706
6471164.123
6471155.773

6471147.141

Depth
81957

AR
82.205
82245
82342
82357
82413
81.905
81.841
81.870
81.883
81.880
81.916
81.941
81922
81.905
81883

0.000
0.000
0.000
0.000
0000

NAT-Bou
-0.918332

1.000
1000

0.000
0.000
0.000
0 000

-0.930499

Volume

0.000
0.000
0.000
0.000
0000

0.000
0.000
0.000
0.000
0000

NAT-Bou
-0.942140

Linked Height

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
n0on

Linked Length

0.000
0.000
0.000
0000

Pl b e P g

Linked
Min/Max
Depth at KP

2007/10/10 00:0...
2007/10/10 00:0...

2007/10/10 00:

2007/10/10 00:0...
2007/10/10 00:0...
2007/10/10 00:0...
2007/10/10 00:0...
2007/10/10 00:0...
2007/10/10 00:0...

2007/10/10 00:0.
2007/10/10 00:0.
2007/10/10 00:0.
007/10/10 00:0.
20071010 00-0

-0.992720
0.980277
0.967781
0.955591
-0.942947
-0.930499
-1 917881

1.051
0302
0347
039
0417
0470
0563
0641
0717



L3 Example - Video.nmp - EIVA NaviModel Producer 4.4.0.59605 Internal_trunk (International 1924 - UTM zone 31N) *

NAT-Bou
-0.942140 NAT-Bou
i -0.907377

e T R B e s P b6 EVARens () ¥
Visible v Tue
Name Botider ; ; Source FJ Number Comments
[ Annotation ' Height (Static) ’ (Static) (Static) (Static)
Line 1 Left(Level 1].3-Left([Level2].3)
Line2 KP]
Symbol Diamond
Colour [170.0.255
£ Time
Track 20071009-235735
£l Location
g, o | NATURAL e 2007/10/10000... -0.907377 57% 436590583 6471118032 82413 0% 070 oM
Diameter 200m
] Map View
Show Event Areas X False
[ Placement
Create at Mouse Cursor
Snap to Nothing
Event Shape Point |3

Sh

~Event Window - QC expressions

cut None

Idle



L 3 Example - Identify Pipe Freespan and Burial events (Theory).nmp - EIVA NaviModel Producer 4.4.0.59600 Internal_trunk (WGS 84 - UTM zone 32N) * -0 x

Compare Event-Collections E1VA,

4 Example - Identify Pipe Freespan and Burial evelils (Theory
b unlines

Map View
NaviEdit

-

El General -
Name Map View
E Setup
Positive up X False
View Scale 1
Heading 279.25deg
Pitch 65deg
Distance 2164m
[l Follow

@
=

View zone size
Animate
Circulate Speed 0
El Sync

Key
=l DTM Points

Draw Points X False
[ER=0

m

Clipping plane

Compare Event Collections in action
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NaviModel Web Viewer

. . 5 .‘gnj«mé«:::uﬁ D:WA D@'-Ec)iwmnwwd5&\29%7a ﬂ?-’ﬂl’-‘.'.o[o oo EI-\}';\;

* Thin client, runs in a browser e
* No client-side installation, access e

anywhere
* Project can be published to a web

server, i.e. cloud enabled | L e o2
* No need to move all data
* Proof of concept works on point e o7t s asc sl

clouds

Proof of concept for an EIVA web viewer



AUV Onboard Processing EI\/A.

MARINE SURVEY SOLUTIONS

NaviSuite Embedded
Payload computer

NaviSuite Machine Learning
Payload computer

NaviScan Workflow Manager Deep Learning VSLAM
Sonar / Laser acquisition Automated processing QC of camera data Camera tracking

Automation occurring inside all vehicles






