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PROGRAM PRIORITIES THEMES SUB-THEMES TASKS
System Performance Assessment
Underway Sensor Integration Menitoring

ACOUSTIC BATHY
INTEGRATED S5F MAPPING Backscatter Calibration
AND BS
ADVANCE THE TECHNOLOGY TO . .
Environmental Monitoring
MAP US WATERS
New Sensors
LIDAR Lidar Systems, providing both bathymetry and reflectance
WATER COLUMN .
AND SB Water Column Mapping
DATA ACQUISITION — suppoToTT e

/ New Functionality in CAMP

Camera Systems for Marine Situational Awareness
OPS and DEPLOYMENT .. . o .
OF USV ML Training Data for Marine Applications

Path Planning for Ocean Mapping

Autonomous Sonars
\ N>1 ASV with Operators <N

Datsn bed & s usted Partner Systems

Bathymetry Data Processing
Back Data Pri ing

DAT:;?J?R::“E;MD Object Detection
Chart Features
DATA VALUE sUAS Mapping for Safety of Navigation
Millimeter Resolution Mapping with Frame Sensors
NON-TRAD DATA EnhanceData d Underwater 3D Construction
Volunteer Batymetric Observations
Alternative Uses for ICESAT-2 and other Laser Altimeter Data
Al/ML/CLOUD Ocean Mapping Data Analytics
Support of US ECS Efforts
Offshore Marine Resources

TECHNOLOGIES IN
RESOURCES OF CONT SHELF SUPPORT OF BLUE Management of Living Marine Resources from ECS and ICESat-2
ECONOMY

Improvements in Change Detection
Delivery of Bathymetric Data Services from Enterprise Databases

Innovative Approaches to Support Precision Navigation ~

Managing and Transforming Data to Navigation Products: Computer Assisted Cartography 'astle
ADVANCE THE TECHNOLOGY FOR . . . .
; Spatial Data Technology in the Context of Charting and Ocean Mapping e
DIGITAL NAV SERVICES b facﬂlty i
.

Application of Hydrodynamic Medels to Navigation Products

Tools for Visualizing Complex Ocean Data Sets f NOAA
General Semiotics o

| Al/ML/CLOUD Artificial Intelligence and Machine Learning for Analysis and Filtering .
Hydrographic Data Manipulation Tools 'd'nand

VISUALIZATION IN SUPPORT
OF NAVIGATION AND OTHER Real-time Display of Ocean Mapping Data sler
APPLICATIONS
BathyGlobke
Semantic Understanding of Nautical Charts for Autonomous Navigation
Curriculum Development

DEVELOP AND ADVANCE EXPERTISE
MARINE GEOSPATIAL AND Contributions of Echoshounders to the Ocean Soundscape
SOUNDSCAPE EXPERTISE

Delivery of Results — Publications and Presentations
Outreach
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DriX Trials on Thomas Jefferson
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From DDS = Universal Delivery System — Transportable Crane
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Saildrone SURVEYOR- 72ft (22m) UNMANNED VEHICLE

Radar, visual and IR cameras @ 50 ft Elevation

Remote Bridge, manned 24/7

* Conforms to COLREGS
* Onboard processing of bathymetry data
* Processed data transferred in real time
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Saildrone SURVEYOR
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Gill Windmaster 3D 20Hz @ + 5.0 m
Rotronic HC2-S3 @ +2.2m

Vaisala BAROCAP PTB210 @ + 0.2 m

LICORLI-192SA@ +2.2m

SBE 37 & RBR Conductivity @ -0.5 m

RBR Coda ODO & SBE 37 ODO @ -0.5m

Wetlabs ECO-FL-S G4 & Turner Cyclops-
7F

Heitronics CT15.2 @ +2.2 m
Dual GPS aided IMU - VN 300

Sky, Sea and Horizon Cameras

Teledyne RDI Workhorse 300 kHz @ -2.0
m

ECHO-SOUNDER| SIMRAD WBT Mini (EK80) @ -2.0 m

\Viapping Sonars

Saildrone Surveyor Specifications: ’

Length 2m
Draught: 3m

Survey Speed: 10 Knots
Transit Speed: 15 Knots
Continuous Operation: 6 Months
Depth Capability: 7000 meters

‘%& ——i_ o=

A new era in bathymetry......
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Saildrone Surveyor Sea-Trials — Sonar SATs
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Initial Patch Tests and SAT
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Plan Stats

Close
Total Mapped Area 1 42872, 44 square km
Overlap GEBCO 2820 1 19106, 86 square km
New Mapping 1 40161.59 square km
Self oOverlap 1 7790.85 square km

—— Distance 1478.75 nm at  9.00 kts
Mapping Time : & days, 26,31 hr
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OF USV ML Training Data for Marine Applications
Path Planning for Ocean Mapping
Autonomous Sonars

N>1 ASV with Operators <N
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Uncrewed - Automous
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fobotics chellenge

CCOM/JHC TEAM
WVON COMPETITION

Team Affiliation Total Ranking

B UMD REAL AUTONOMY ON VIRTUAL “WAT
,.

TeamCCOM'  University of New Hampshire 8 1
the_itallan_job  Mone 2] Z
bumblebee National University of Singapore 12 3
gt-mrg Georgia Institute of Technology 13 4
Sponsored by: teamKanaloa University of Hawai at Manoa 18 5

ONR \

Naval Postgraduate School

Buoys to navigate, [ i

Open RObOtiCS e g ,, . ‘\__ = Z:ﬂ:::[:as_toa\;oid,
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Uncrewed 9Automous el
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Prototype Multi-Camera with POS/MV Stabilization

Six camera
Custom software

maps images to
inside of sphere

array provides
high pixel

using IMU for
point angles.

— Full resolution
I .~ sent to onboard
' ~ object detection
algorithms.

Geo-stabilized
image is cropped

and down-sampled

for transmit to
operator

This is important because it will be a big step toward reducing the telemetry bandwidth

while retaining high operator situational awareness.

\/
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Enhanced Operations throu ij IR ,m,/ VR visualizat tion
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SAILDRONE BATHYMETRY PLATFORMS

USVs capable of global reach

Explorer Voyager Explorer Surveyor
RECON SINGLE-BEAM MEDIUM MULTIBEAM DEEP SINGLE-BEAM FULL OCEAN MULTI-BEAM
Airmar DT800 Norbit i77h + SVP Teledyne Echotrac E20 Kongsberg EM2040 & EM304

-“___—

<100 meters

<300 meters
Near-shore and open-ocean
bathymetry solutions that meet or
exceed International Hydrographic

Organization (IHO) standards

-

<7,000 meters
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