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Context: Map the ocean floor

The UN Decade  of Ocean Science 
for Sustainable  Development  (2021-2030):
Research and Development Proposed Priority Areas:
Map the entire ocean floor and processes

The Nippon Foundation-GEBCO Seabed 2030 Project
100% of the ocean floor mapped by 2030

Recognizing that mapping our ocean floor: Current grand 
challenges (2016-2019)
Need to look for disruptive ways to achieve this

Forum for Future Ocean Floor Mapping (June 2016)
~150 senior representatives from major ocean related organisations 
to understand needs of community and the way forward



A $7 million global competition 
challenging teams to advance deep-

sea technologies for autonomous, 
fast and high-resolution ocean 

exploration.

Create solutions that advance the 
autonomy, scale, speed, depths and 

resolution of ocean exploration
http://oceandiscovery.xprize.org

Meeting global 
challenges
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31 May 2019:
Grand Prize awarded

2016: 2017: 2018:
32 teams from 25 countries 21 (19) Semi-finalists : Round 1 9 (5) finalists: Round 2 

14 December 2015: Prize launched at AGU



The GEBCO-Nippon Foundation Alumni Team



Funded by:
The Nippon Foundation of Japan

Taught at:
Center for Coastal  and Ocean Mapping / Joint Hydrographic Center

University of New Hampshire

Capacity-building Initiative: 
Nippon Foundation / GEBCO

Postgraduate Certificate in Ocean Bathymetry

Training a new generation of scientists and
hydrographers in ocean bathymetry



Nippon Foundation / GEBCO
Training Program

• Mix of academic and practical training

• Summer hydrographic field course

• Lab visits / Cruise participation



The Nippon Foundation / GEBCO Training Program
96 students from 43 countries over the last 16 years
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Strength Through Diversity

The GEBCO-Nippon Foundation Alumni Team is unique in 

its diversity of nationalities, education, culture, age, 

gender and color.  Our backgrounds and careers represent 

academia, industry, national governments, and non-profit 

corporations from around the world.

Gender

Sector

Age
Global Distribution





32 Teams from 25 countries

http://www.telemundo.com/noticias/2017/09/20/el-
huracan-maria-deja-todo-puerto-rico-sin-electricidad

Pre-elimination phase
21 Teams from 13 countries

Round 1
Technology Readiness 

Test

9 Teams in the Final Round

Round 1
Min. 100 km2 in 16 hours
48 h of data processing
Max. Depth – 2,000 m

finally 5

Round 2
Min. 250 km2 in 24 hours
48 h of data processing
Max. Depth – 4,000 m

Requirements

31 May 2019:
Grand Prize awarded

2016: 2017: 2018:

14 December 2015: Prize launched at AGU



32 Teams from 25 countries
• REQUIREMENT: written description of the Team’s proposed solution

Pre-elimination phase

The Road to the Finals

2016: 2017: 2018:

14 December 2015: Prize launched at AGU

17 December: Submission of technical documents

15 July: 
Team registered 

15-17 June:



Commercially available Kongsberg Maritime HUGIN AUV
• Round 1: Ocean Floor Geophysics AUV Chercheur 3,000 m
• Round 2: Kongsberg Maritime AUV Rental 1: 4,500 m

New autonomous surface vessel capable of 
deployment & retrieval of AUV 
• Hushcraft Limited SEA-KIT USV Maxlimer
• Remote and autonomous operations facilitated

by Kongsberg Maritime K-MATE.

Fusion of  seafloor bathymetry and imagery
• Fusion of EM2040 MBES, HISAS1032 real aperture bathymetry, 

HISAS synthetic aperture side-scan imagery, and spot-focused 
synthetic aperture HISAS imagery and bathymetry.

Our Approach to the Challenge
Our team concept was to utilize existing technology wherever possible 
and to integrate these existing solutions into a simple concept –
then address shortfall and find solution. 



16 February
Round 1 semifinalist

The Road to the Finals: Round 1

2017:

22 March:
$3.25M

7 August to 19 November: 
Sea trials in Horten, Norway 

20-24 November
Technology Readiness Test

Horten, NORWAY

21 April: 
Metal cut for 
surface vessel

http://www.telemundo.com/noticias/2017/09/20/el-huracan-maria-deja-

todo-puerto-rico-sin-electricidad



Sea-Kit USV Maxlimer

• Designed to meet XPRIZE requirements

• Allowed uncrewed deployment and 
retrieval of the AUV

• Acts in role of traditional “mothership” to 
manage operations - as the positioning 
and communication hub 

• Energy efficient / low impact vessel



Data collection

HISAS 1032

~5 cm resolution

60 m elevation

HISAS:
Wide-Area Mode

RAPID BATHYMETRY COLLECTION:
Wide-area operating mode

Real aperture bathy only

750 m swath
1-2 m resolution

40 m elevation

EM2040HISAS
Standard

SEAFLOOR FEATURE DETECTION:
Standard operating mode

Real aperture bathy
Synthetic aperture bathy & imagery

400 m swath
2-4 cm resolution

EM2040

EM 2040



Semi-automated workflow 
from data processing through 
to publishing of information in 

ArcGIS online 

Data to Information



Team Coverage: 11 km2
2 m grid

Round 1 results: ArcGIS Online



31 May 2019:
Grand Prize awarded

2018:7 March:  Finalist
9 finalists: Round 2 

13 June to 12 October
Sea trials in Horten, Norway 

29 October to 4 November
Sea trials in Kalamata, Greece 

5-12 November
Round 2 field test

12 April
$3.09M

• Team concept evolved to include surface 
mount EM304 on USV Gondola

• Sea-trials focus on data work flow to include 
new EM304 multibeam



Virginia Deep-X United States



Situation and data analysis, mission planning, offshore tests

Round 2: Preparation



2

1

3Main working locations:
1. Mapping Equipment
2. Operations Control 
3. Data Processing

(XPRIZE ’Mission Control’)
+ NETWORKING

Round 2: Final Mission



https://www.km.kongsberg.com

32 hours of continuous 
unmanned operation -

including AUV launch and 
recovery in open seas

Working shifts at the 
Operation Control 

workstations

Round 2: Final Mission



2 locations for data processing

PICTURE

CCOM/JHC

’Mission Control’

Round 2: Remote Data Processing



Round 2: Submitted results
CRITERIA Area mapped Resolution Bathymetric Map

Accuracy
Depth Additional Features

Shell Ocean 
Discovery XPRIZE 
Requirement

50% of Competition 
Area
(250 km2)

5.0 meters horizontal
0.5 meter vertical

Pass/Fail vs Statistical
Accuracy relative to
Baseline Map

Find and image 1
specifically named item 
at 4,000 meters

Identify and image 10
features at any
depth

GEBCO-NF Team 278.9 km2 mapped 1-5 m horizontal
0.1 – 0.5 m vertical

(Pass) Map of obligatory area 
provided. 
4134 m deepest
sounding recorded. 

35 images of various types 
submitted



The GEBCO-Nippon Foundation Alumni Team 
was announced winners on 31st May 2019



Why Did We Win?

Strong education 

through the Training 
Program at UNH.

Passion and the commitment 

of the Team (and all industry 

partners) to map our oceans.

All team members found a niche that built on their 
strengths.

Diversity of our team.
Each team member 

had a voice.

Team worked 

together – as a unit 

that could effectively 

problem solve

Simplicity!

Innovative in how we integrated 

exiting technology –

developing new technology.



Seabed 2030 Centers

And more……

Transit Surveyors

Media coverage:
Ambassadors for 
ocean mapping

WHAT IS NEXT FOR THE TEAM



THANK 
YOU


