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EOMAP and SDB

Mapping and monitoring aquatic .
environments worldwide

First and leading commercial provider of SDB

+ 20+ years R&D

Satellite remote sensing — Earth Observation
+ SDB uptake accelerating

Two main product suites: _ _ o
« bathymetry and seafloor mapping + >75 projects in >25 countries in last 2 years

« water quality monitorin
a y J + 2015: UKHO puts EOMAP SDB in chart

Innovative, proprietary algorithms . 2019: LINZ puts EOMAP SDB in charts

Robust and rapid processing systems . 2019: S-44 updated for SDB




Remote Sensing — Earth Observation

Why it should be in your surveying toolkit:

* non-intrusive

- remote/inaccessible locations
- extensive coverage

- spatial and temporal continuity
- time travel

- complementary

* positioning

- low cost

- rapid




Two main SDB approaches
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Physics-based Modular Inversion
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Heron and Sykes Reef, Great Barrier Reef




Seafloor reflectance draped over SDB-

Heron and Sykes Reef, Great Barrier Reef



SDB In context

Planning, Mapping and Monitoring
Fit-for-purpose as stand alone: budget, speed, remoteness, extent
Optimising multi-disciplinary campaigns

Complementary

SDB less accurate than MBES and ALB (vertical)
Shallow zone is highly problematic for MBES
Mobilisation trivial vs. ALB and MBES

SDB and ALB don’t work in turbid waters

Otherwise in-accessible areas
Rapid, worldwide mapping from the comfort of your computer




Optimising a campaign with complementary technologies

Satellite-derived bathymetry of
Pacific island states

Survey area: Kingdom of Tonga and several
remote locations (up to 4,000+ km away)

Safety of navigation - economic
development

LINZ PRNI Project

439, Land Information ® .
Gl i zeaind iIXblue ) guomaTics

DATA SOLUTIONS




Entire Great Barrier Reef at 10m resolution
i
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000+ reefs in 3D

All 3

Positioned within 20m

~ 16,000 sqg km of
shallow (0-20m) area

10m grid resolution




SDB in hydrographic surveys

Prioritise locations, optimise deployment, (inform
safety of navigation)

Optimise survey
efficiency; reducing
costs, time and risk

Access shallow, remote
or otherwise in-
accessible areas

Regular monitoring [4]

of seabed change
Monitoring

Integrated survey
approach:
complementary
technologies.

Integration of SDB in charts
© EOMAP, 2018 EOMAP




New Developments

Standards




Charting

standards

zoc'

Position

Accuracy >

Depth Accuracy *

Seafloor Coverage

Typical Survey
Characteristics °

Can be
fullfilled
with SDB
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=0.50 + 1%d Full area search Controlled, systematic survey & high
undertaken. position and depth accuracy
Depth (m) | Accuracy (m) | Significant seafloor achieved using DGPS or a minimum
Al +5m+ 5%| features detected three high quality lines of position
depth 10 +06 and depths (LOP) and a multibeam, channel or
30 +08 measured. mechanical sweep system.
100 +15
1000 +10.5
=1.00 + 2%d Full area search Controlled, systematic survey ®
undertaken. achieving position and depth
Depth (m) | Accuracy (m) | Significant seafloor accuracy less than Z0OC A1 and
A2 +20m features detected * using a mode;n survey
10 +12 and depths echosounder ” and a sonar or
lﬂu—q‘l'rl measured. mechanical sweep system.
100 +30
1000 +21.0
=1.00 + 2%d Full area search not Controlled, systematic survey
achieved; uncharted achieving similar depth but lesser
Depth (m) Accuracy (m) M features, hazardous position accuracies than ZOC A2,
to surface navigation using a moderm survey
B +50m | 10 +12 | are not expected but echosounder 5, but no sonar or
<10 T10 may exist. mechanical sweep system.
100 +3.0
1000 £21.0
=200+ 5%d Full area search not Low accuracy survey or data
achieved, depth collected on an opportunity basis
Depth (m) Accuracy (m) § anomalies may be such as soundings on passage.
C +500m expected.
20
| 30 + 3.5 I
100 +7.0
1000 +52.0
Worse than Worse than ZOC C Full search not Poor quality data or data that cannot
D Z0CC achieved, large depth | be quality assessed due to lack of

anomalies expected.

information.




Survey
standards

IHO S-44

© EOMAP, 2019

Matrix

Specifications for the Collection of Hydrographic Data
(To be read in conjunction with the full text set out in this document.)

IHO STANDARDS FOR HYDROGRAPHIC SURVEYS (5-44)
6" Edition draft 1.0 February 2019

Ver does someone need / Section 6.5 Tabl
MATRIX Proposal 2, Standards Only .5 CAN Italy use this now uncertainties e?
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New Developments

Software

Enabling National Agencies




1. Watcor-X: autonomous, worldwide SDB capability

A physics-based SDB standalone solution.

.WATCOR*X [sdb.1609175n2.21504801kgu_201908251452] = O X
Project Settings Help

Required parameters

Workflow Control

—20 T T T = Sensor Quick Mode
y=0.91*x+-0.23 Rsquare: 0.91 2 // E— - Select shallow and deep water areas
-- Lilline A Tpia Import satellite data
- - +/-1.00 m and +/- 0.10 % depth (84 % of data) [ - il 5
15 - 52_N0204_R043_TO1KGU_20160917T215048.zip Masking

P Expart directory Adjacency correction [STOP]

T D:\wx_results\Tonga Test 2 Atmospheric and water parameter estimation S
E Bottom spectrum retrieval
c _10 4 Stop 5 =
2 Water depth retrieval Watcor X
o
E Optional parameters Postprocessing Netsant

Tidal correction [m] Export results

Validation file

\ B |

-5 -10 -15 =20
SDB [m]
Exit
- sromertalServees EOI"II\F
My,

OMA;




Watcor-X: simple

P WATCOR-X
Project Settings Help

Required parameters

Sensor Quick Mode
Input data

\ | B
Export directory

2

* ) =3

| Apply
Optional parameters
Tidal correction [m]
WValidation file
\ = 1=




Watcor-X: sophisticated

1 vaiidation ot *
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I Bottom type configuration 4
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[ Water Properties
Typcial water species concentrations

Suspended matter | 0.25280461

Yellow substance 000714771

Suspended matter

Min value | 0.07584138 (&

Yellow substance

Max value | 0.00929202 (%

Restore defaults| Save Cancel

Project Settings Help

Required parameters
Sensor
Sentinel-2 i

Input data

Export directory

D:\wo¢_results\Tonga Test 2

Quick Mode

32_N0204_R043_T01KGU_20160917T215048.zip

. WATCOR-X  [sdb.160917sn2.21504801kgu_201908251452]

Workflow Control

Select shallow and deep water areas

Import satellite data

:Adjacency correction [STOP]

Atmospheric and water parameter estimation

Bottom spectrum retrieval

Stop _
Water depth retrieval

Optional parameters Postprocessing
Tidal correction [m] Export results

.0000 5]
Validation file
| S

Exit
- EOMAR
I configuration ?

Threshold for NIR channel (for clouds)
Threshold for NIR channel (for land)

Threshold for NIR to RED ratio (for cloud shadow and water)

Restore defalts| Save Cancel

SYSTEM DOCUMENTATION

Watcor-X

Version 1.1

Earth Ubservation & erw ronmental Services




(The very low cost option)
1. Implement band ratio algorithm
(e.g. GEBCO Cookbook)

2. Collect some in situ depth data
(range of depths and substrate types)

3. Use free (good quality) satellite image

- Landsat 8: 30m resolution, online USGS portal

- Sentinel 2: 10m resolution, online ESA portal

© EOMAP, 2018



2. eolLytics SDB

Physics + Machine Learning (more rigour)

eolytics ML

Please login to continue

Email address:

Requires limited but good quality survey
data

oooooooooooo

Low cost

Easy to use Projects Overview

Al @ Running @  Failed @ Search projects [63]

L
.
Example application:
State 1 Project Name Abbreviation Sensor Watertype Created Cores Edit

S h al I OW are aS to m ap/m O n ito r’ o DemoProject_SA SAU Sentinel 2 Standard Type Sept. 19, 2019, 9:36 a.m.
access w/ e.g. single beam wwe poetome i e e Gond S

Showing 1 to 1 of 1 entries

Capability development




New Developments: Speed

Hardware acceleration (funding from European Space Agency):

Field Programmable Gate Arrays and GPUs:
- expect to reduce processing time by 95% or more

Software acceleration:

Implications:
- Near real time SDB (in the field, defence, emergency response...)

- Improved accuracy: Multi-image processing (EOMAP patent)

- Very large areas.....




Global SDB Layer: now technically possible

- Operational software
- Accelerated processing

- ICESat, onboard LIDAR: calibration and validation
(limited coverage, narrow transects)

- Combining physics-based, Al and ML

Obijective: all (optically) shallow waters globally




Satellite-derived bathymetry

- Non-intrusive, remote/inaccessible locations, extensive coverage, low cost,
rapid, trade offs, complementary or stand alone

- Planning, Mapping, Monitoring

New Developments:

- 5-44 v6, matrix expanded to accommodate SDB specifications

- Software (and training): Enabling National Agencies and capacity building
- Hardware Acceleration: near-real time, improved accuracy

- Ready for global SDB layer




Thank you
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