cloud-based solution to .
AUV Pipeline Inspection Veerhuis




My Is this relevant?

AUV acquisition speeds are four times faster than traditional
methods

|/” Laser point cloud data is seven times denser than MBES sensors

..ﬂ Acquiring more data, quicker, makes vessel-based processing
®s unmanageable

Increased data resolution means average project now requires
several terabytes of storage

T
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Performing an AUV Pipeline Inspection...

Bespoke automated Web based delivery to
State-of-the-art AUV and Optimised and robust machine learning Client while the Vessel is
survey grade sensors VSAT connections algorithms infield.
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https://fugro.sharepoint.com/portals/hub/_layouts/15/PointPublishing.aspx?app=video&p=c&chid=5392acfe-e451-42a8-9656-9b4dab6a2750&s=0&t=av

It makes lives easier!

Faster Delivery

Zero IT Footprint

Centralised Storage & Security

Scalable, on-demand compute resources
Distributed, Flexible Teams

Process Auditability
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A high-level overview
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Manual QA is
five times
more efficient

=4 Machine
Learning 97.8%
accuracy




Near Real-Time Image Processing

 Superior alignment between
images over (3" party) industry
standard applications

« Image correction and
orthorectification almost
completely automated from the
point of acquisition through to the

3D modeling stage
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ffline Eventing

R OAMES GWFPF2 (A2E9CD99-A985-4754-BOGF-35A83794440F)
PIPEINSPECTION EVENTING

NAVIGATION

OPERATOR ‘
- bb8c8d9c MOSTAFA EL BANHAWY |

Easting.  Enter text.
Northing.  Enter fext.
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Kilometre Post

Oepth. Enter text...
Xp Enter text.
oce Enter text
Length:  Enter fext. u
wow  Entertext. [~ ]
Weght  Enter text. [ ~ ]
Anomaly:
Comment. .

KP

7.396 KM

TILE 3

L SESSION: 201909011734
STATE QC STARTED (INCOMPLETE)
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Offline Eventing

« Imagery fully orthorectified and projected onto 3D
visualization to provide spatial context

* Dynamic Overlay on Images

 Fully audit trail within the eventing system:
» Which images have been viewed and how many times?
» Who's working on what right now?
» What's outstanding?
» Who evented what feature?
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Client Delivery formats

Near real-time delivery:

* 9-Point position listing (.csv export)

« Client specific event listing e.g. SITRAS, COABIS, Nexus (browser-based / .csv export)
* Fugro Client Viewer or EIVA NaviModel project

Final deliverables (in addition to the above):
* Gridded DTM XYZ export (Laser and MBES)
« Soundings XYZ export (Laser and MBES)

* GeoTIFF export (per 100m tile)

» Full resolution imagery with overlay

* GIS compatible export

* Mosaiced imagery (per head)
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It makes lives easier!

Faster Delivery

Zero IT Footprint

Centralised Storage & Security

Scalable, on-demand compute resources
Distributed, Flexible Teams

Process Auditability
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Thank you

% l.veerhuis@fugro.com

&= www.fugro.com



Roames Video Channel
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ROAMES  GENERICPROJECT- DEMO SURVEY 3 (PIPE_INSPECTION:V87)
PIPEINSPECTION INSPECT THE CURRENT STATE OF THE PIPELINE

OPERATOR

STEVE BERTRAM

| o285-b2008s1b

L
EJ
X

NAVIGATION

TOOLS

MODIFY PIPE

MODIFY POINTS

MODIFY EVENTS

VISIBILITY
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Pipelnspection AP| UAT - Operat X 4 _
< - C @ Sumo Logic Inc. [US] | service.au.sumologic.com/ui/dashboard.html?k=P1D4clkOUXnIWi4Nft3npFI703Pc2SXg3RXm7XMnrho12VII8qcXeavTTCGZ&f=&t=r w ﬁ| @
Pipelnspection API UAT - Operations L@@ v ¥ @ & i sumologic
® QC Begin Operations A ® QC Operations Failed A ® Eventing Begin Operations ® Eventing Operations Failed

® Top QC users @ last2aHours 3 ¥ A @ Top Eventing Users @ Last24Hours & T A
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<4 Roames Pipe Inspection = X
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Full Resolution
4096x2304
1.8 MB

Down-sampled
1600x900
147 KB

Note: Image decimation is employed to enable efficient transfer of data from
the vessel in near-real time only. Full resolution images can be ingested into
the system at the final deliverable stage.
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Position re-ingestion

Expedited Upload (minutes after acquisition)  Delayed Upload (hours after acquisition)

Roames Pipe Inspection X .. Roames Pipe Inspection

MANDEEP BRU PIPE 679 (I CF9A-40F9-9F93- 1 m— = 1 BRU PIPE 679 (E92! FIA-40F9-9F! ABA) oreraTOR = 1
S e SELECT ATILETO QC (e[ ][] | (]| oseo-vesmen | S snen [N P Ao SELECTATILETOQC (e[| |[as] (W] oszo-seemwo | Wi onn [
A -3 E N }

KP
5.366 KM

SESSION: 201809240158
STATE: QC DONE AND AWAITING PIPETRACKER PROCESSING.

Coarse INS position (grossly exaggerated) Fully processed INS positioning can be re-
uploaded minutes after acquisition ingested and the results are propagated through

the entire system automatically
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