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Autonomous Surveys caris

The availability of Autonomous Survey platforms has increased dramatically
over the past 5 years, the market will grow by an order of magnitude
— Not only AUVs, but also USVs

The potential benefits are clear — lower capital & operating costs, rapid
deployment/recovery and the ability to work closer to the intended target

Currently, the platform is sent on a
pre-defined mission to gather data,
which is stored internally until
recovery and then processed

As power sources extend operating
times, little has been done to
address the data bottleneck
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Autonomous Platforms caris
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e Autonomous platforms often lack the
‘human control’ in the feedback loop

e Data deliverables may be slower

— Data typically has to be processed after download at end of mission
(small real-time communications bandwidth)

— Data could be incorrectly acquired due to lack of surveyor interaction
with platform (no feedback loop)
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Surveys Driving Data Centricity caris

e Survey data is a foundation layer in a MSDI
— Bathymetry
— Seafloor geology
— Water column
— Oceanography

e Data volumes increasing dramatically
— Higher resolution sensors
— Crowdsourcing
— Satellite derived

— Autonomous survey platforms

e Can we cope with this influx of data and can we make use of it?
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Many hydrographic offices are thinking about data
centric workflows and management

e To realize efficiencies
— Quicker turn around of increasing volume of data
— Better utilization of human resources
— Desire for automation in processing and product compilation

e To cater for a broader customer base

— New and ad hoc products and services

e Increased focus on providing data rather than just charts
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Data centricity supports National and Regional
Spatial Data Infrastructure initiatives

Putting hydrographic data to work and realizing
greater value from it

e To support broader user base

e Inline with Open Government and Open Data
policies

e Collect once and use many times
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What does data centricity mean to software industry

« A move to more service orientated systems
- Open data storage
— Connectivity to 3" party tools
— Extensive scripting capabilities
— Cloud based processing services
— Mobile data entry and access

e Process automation
— Rules-based workflows
— Survey processing and cartography
— Faster and better quality results
— Validation of data in field prior to loading into database
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Inputs and Outputs in a Data Centric Workflow caris
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On board Processing Scenarios caris

Different survey platforms and operations require different
configurations and workflows.

— AUV
— USV

— Manned platform remote supervision (survey launch)
— Crowdsourced bathymetry
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Autonomous Underwater Vehicle caris

Deployment

QA/QC

Process
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Potential Time Savings for AUV Caris

Traditional Workflow

Setup Acquire
s I 2
AUV Dives AUV Final Product

Recovered AUV ready for
redeployment

Setup Acquire

Time saved

s
)

CARIS Onboard Workflow
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Unmanned Surface Vessel caris

(Satellite
Communications)

Bathymetric Surface

=

USV gathering
multibeam data,
processing using
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Sonar Hardware

CARIS

HIPS..SIPS

caris

ONBOARLD

CARIS Project
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Trusted Crowdsourcing
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The CARIS Onboard Workflow caris

e The CARIS Onboard workflow follows a similar path to the
traditional workflow, but with key processing steps automated.

e These steps are defined before deployment of the platform, and

are configurable by the surveyor to meet the needs of the
survey.

e Not only does this save time, it aids in repeatability of

processing ensuring consistency and compliance with the
designated survey workflow
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CARIS Onboard Archictecture caris

CARIS Onboard Workflow

Sensor Data

Proces S Raw sonar files, SVP, Tide

Designer

Define process to be run

A

\ Onboard

Control Product
Centre Service Creation
Process status Convert files, apply HIPS project, DEMs,
and progress algorithms and georeference, mosaics, and others

and register products

aH
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CARIS Process Designer

caris
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Use Case 1 — USV Antigua caris

CARIS and Teledyne demoed a unmanned survey a the recent
Meso American — Caribbean Sea Hydrographlc commission
meeting held in Antigua '

— Teledyne Oceansciences ‘Z-Boat’
— Teledyne Odom MB1 multibeam
— Radio link / Wi-Fi for control

— CARIS Onboard used to:

e Convert, clean and correct
e Progress reviewed from the dock
e Export soundings for charting

— 7 hours of data collection

— 500,000 multibeam soundings

— 15 mins of further data processing
— Chart created within 24 hours

— Bathymetry available as OGC layer
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Antigua Chart — Jolly Harbour
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Antigua Data in OGC viewer caris

The bathymetry from this survey can be easily shared as an OGC
layer for display in standards based GIS software or Portals

/1 Spatial Fusion Viewer

i a 3 Latest Headlines W9 Find Pecple © CARIS patial Soft... | | B

Jolty Harbour
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Grid Location in What3Words caris

Alternative addressing technology

Jolly Dive ® @
proms.pliers.these
Horizon Yacht
Charters'/Antigua
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Use Case 2 — Survey Launch, Vancouver Island caris

Canadian Hydrographic Service — West Coast Trial to understand
manned and unmanned potential for CARIS Onboard

Survey Launch (Shoal Seeker)
R2Sonic multibeam with Qinsy XTF
Telus 3G phone network

CARIS Onboard installed on launch

e Convert, clean and correct

Data also available in office in real-time

e Remote quality control

1 hour of data collection

8,000,000 multibeam soundings
Data loaded into Post GIS database
Bathymetry available as OGC layer via URL

Bathymetry available for download
e BAG with ISO 19115 metadata
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CARIS Onboard on Vessel caris
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Real-time access to CARIS Onboard from Office via HTTP caris

Reinstall Cheoum

Start Time End d Time
U FINISHED  100%  2015-12-16 232099 UTC 2015-12-18 23:30:08 UTC 00:00:00
A-MMLAL FINGHED 1000 20151216 232710 UTC2015-12-16 23:27:30 UTE 00:00:1 1
2001.xif FINISHED  100%
100%

100W  2015.12-16 23:

2015-12-16 23:24:38 UTC 2015-12.16 23:24:52 UTC 00:00:13
20151216 23:20:30 UTC 20151218 23:20:51 UTC 00:00:12
38 UTC 2015-12-16 23:16:51 UTC 00:00:13
1008 2015121 2: UTC201512-16 23:12:51 UTC 000011 2
UL FINISHED 100 2015.12-16 23:08.28 UTC 2015.12.16 23, 108140 UTC 00:00:
100% 20151218 2
01512-16 225558 UTC 2015-12.18 22:56:08 UTC 00:00:11

10

19 UTC 20151216 23:04:20 UTC 00:00:10

0034 Shoal Seeker - 0001.x1f FINISHED
FINISHED 100%

M. Sheal Seako! -0001.xtf FINISHED 1008 2015.12.18.2; 39 UTC2015-12-16 22:5 348 uTC

16 jobs found 12 next last
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Vancouver Island Data in OGC Viewer caris

The bathymetry from this survey can be easily shared as an OGC
layer for display in standards based GIS software or Portals
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Vancouver Island Data Download caris

The bathymetry from this survey can be quickly made available as
an OGC WMS and WCS layer supporting view and download for

integration into Spatial Data Infrastructures and use in GIS systems
- & ! Download

© Search

~ Options

S-102 BAG file

<?xml version="1.0" encoding="UTF-8"?>
- <gmi:MI_Metadata xmlins:xlink="http:/ / www.w3.0rg/1999

link" xmins:gco="http://www.isotc211.0rg/2005/gco" ISO 19 1 15

http:/ /www.opengis.net/gml/3.2" xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchem, stance”
http://www.isotc211.0rg/2005/gmd" xmins:gr "http:/ /www.isotc211.org/2005/gmi">

Identifier>
:Characterstring f5d 73d-5142300492f3 </gco:Characterstring> metadata

</gmd:fileldentifier>
- <gmd:language>
<gmd:LanguageCode codeListvalue="eng" codeList="http://www.loc.gov/standards/is0639-2/">eng</gmd:LanguageCode>
</gmd:language>
- <gmd:characterSet>
<gmd:MD_CharacterSetCode codelistValue="utfg"
codeList="http:/ /www.isotc211.0rg/2005/ /Codelist/gmxCodelists. ck SetCode">utf8</gmd:MD_CharacterSetCode>
</gmd:characterset>
- <gmd:hierarchylLevel>

e <gmd:MD_ScopeCode codelistvalue="dataset"
WCS ext ra ctlon codelist="http:/ /www.isotc211.0rg/2005/resources/Codelist/gmxCodelists.xml#MD_ScopeCode">dataset</gmd:MD_ScopeCode>
</gmd:hierarchyLevel>
<gmd:contact>
- <gmd:CI_ResponsibleParty>
- <gmd:individualName>
<gco:CharacterString>thamilton </gco:Characterstring>
</gmd:individualName>
- <gmd:role>
<gmd:CI_RoleCode codeListvalue="pointOfContact"
codeList="http://www.isotc211.org/ 2005/ resources/ Codelist/ gmxCodelists.xm|#CI_RoleCode"> pointOfContact</gmd:CI_RoleCode>
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e Autonomous surveys are becoming more common

e This will increase the amount of data that can be potentially
made available through Marine SDI initiatives

e Hydrographic offices are looking at Data Centric management
practices to manage all this new source

e Tools like CARIS Onboard can help keep up with supply of
survey data and populate databases in standard ways

e Human resources can spend more time on difficult
hydrographic tasks and leave the number crunching to the
computer software
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