X3D Use Cases

Versar: Geospatial and Digital Solutions MBARI: Mapping of the Seafloor
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Mapping an Octopuses’ Garden
with MBARI’s Mapping AUVs and
ROV-mounted Low-Altitude Survey System

Mapping AUV teart
« Jim /Barry

VEEEY [DErges S crespail eepElilies o ereale IerEeie The Monterey Bay Aquarium Research Institute uses X3D for visualizing

environmental analysis tools. Their applications help clients visualize complex underwater terrain and biological habitats. Their systems combine

environmental impact assessments, infrastructure planning, and resource bathymetric data, underwater photography, and biological observations into

IETEE B SERRENES Wiieig 1 (Hilinse SIb [isieees 1l g milps interactive 3D environments that help scientists study marine ecosystems in

data sources into cohesive geospatial visualizations. unprecedented detail.

X3D provides the tools needed to create meaningful interactive visualizations that help
stakeholders understand complex spatial relationships



Web3D Consortium: Powering 3D on the Web

Founded in 1995, the Web3D Consortium has been at the forefront of
developing open standards for real-time 3D communication on the web for 30

years.

Our mission is to develop and promote royalty-free standards that enable the
creation, delivery, and playback of interactive 3D content across various
platforms and devices.

The consortium brings together experts from academia, government, and
industry to ensure that 3D technologies remain accessible, interoperable, and
future-proof.
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Program and Project Management Company
Geospatial and Digital Solutions Group
Partners with:

* Web3D Consortium

* Open Geospatial Consortium

* Naval Post Graduate School

« Virginia Tech

Government and DOD Customers
« Engineering
» Geospatial
* Planning
« Management
« Consultation
* Training
* Products and Services
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Information and Connectivity

Build on and improve existing data
methodologies and pipelines

Facilitate creation, interoperability, and access
to data

X3D Virtual Environments and the Internet

Non-proprietary solution

Implemented and authorized for use by the
government

Minimal edge computing requirements
Access to data regardless of location and
software

Findable, Accessible, Interoperable, Reusable
Efficiency and Standardization
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« X3D Capability and Observations

Terabytes of data collected or aggregated
Conversion and Transformation

Gigabytes or Megabytes Rendered and
Shared

Maintain quality and fidelity of data
Data interaction and investigation

* Value to Our Customers

Currently being implemented

Allows for critical collaboration and decision
making

Precision

Customizable

Integrable and relatable

Performant

Accessible
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01 MBARI: Mapping an Octopuses’ Garden

Mapping an Octopuses’ Garden
with MBARI’s Mapping AUVs and
ROV-mounted Low-Altitude Survey System

Mapping AUV team*
- Jim/Barry

The Monterey Bay Aquarium Research Institute uses X3D for visualizing
complex underwater terrain and biological habitats. Their systems combine
bathymetric data, underwater photography, and biological observations into
interactive 3D environments that help scientists study marine ecosystems in
unprecedented detail.



Mapping an Octopuses’ Garden
with MBARI’s Mapping AUVs and
ROV-mounted Low-Altitude Survey System
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Monterey Bay Aquarium
Research Institute
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R/V Rachel Carson e Q' R/V Western Flyer




2
T
=
a)
Q<
O
S
Q
>
e
%




Inertial Acoustic GPS/Iridium/VHF
Single nawgtatlon modem, Control antenna; -
Two 5 kWHr Sonar point lift ~ SYS'M USBL gjectronics FOPUISIOn
Li-ion batteries electronics l Doppler  transducers and steering
/ velocity log \ X
T il i B I — = fo o \
Sidescan Pressure 1
stave Subbottom - \itibeam sensor T Emergency
CTD, forward looking sonar, profiler  projector (center) Multibeam 561 dro1p(\)/v:|ght
magnetometer, nephelometer projector - g phottom profiler receive baselne 10 K9)
receiver (sides) array transducer

AN

A\?\. \".\\

AR
)

) )

v
4 7




In_ertigl Acoustic GPS/Iridium/VHF
Single navigation  modem, (control \@NtENNAS |
Two 5 kWHr Sonar point lit  System, USBL glectronics Propulsion
Li-ion batteries electronics l Doppler o transducers and steering
J velocity log \ \
T I i § i i A — = : 0 \
Sidescan Presslre 1
stave Subbottom Multibeam sensor T Emerggncr:‘y
CTD, forward looking sonar, prgﬂler projector (center) Multibeam Long ropweight
magnetometer, nephelometer projector - gyphottom profiler receive baseline 10 ko)

receiver (sides) array

transducer









Strobe Lights - / \

Inertial Navigation System Cameras LidarA

Wide Swath Lidar (WiSSL) =

*  Multibeam sonar

* Stereo color cameras + strobes g4

* Inertial Navigation System '

* Sensor frame and strobes
rotate to point at the seafloor
regardless of slope
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Sensor frame
pointing 45°
forward

Sensor frame
pointing
straight down







Feeding on a whale-fall




“brooding sites

tocone A
Octopus Garden
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Area: 400m x 200m

Ambient temp: 1.6°C

Venting fluids: 5° to 10°C,
clear, low oxygen
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Field program

Revisit marked nests
- Temperature

- Oxygen

- Embryo condition

- Female identity

“Mapped Muusoctopus
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ROV control room




Stereo still
cameras
(2 mm)




Stereo still
cameras
(2 mm)




MBARI LASS Multibeam Bathymetry
5 cm resolution
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Octopus Spa A

Octopus Spa
MBARI LASS Lidar Bathymetry
1 cm resolution
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Octopus Spa
MBARI LASS Color Photomosaic
3 mm resolution

-3184.50

-3183.75

-3183.00

-318225  -318150  -3180.75
Topography (meters)

meters

318000  -3179.25  -317850  -3177.75

Octopus Spa
MBARI LASS Color Photomosaic
| 3 mm resolution

-3177.00

meters




Interpreting the mapping

a) LASS photomosaic b) Zoom in on photomosaic: individuals brooding and moving

7,242 nests
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Muusoctopus from ROV vrideo







Embyro stage rating Egg temperature / oxygen Female Turnover

SR Temp. /O, &
SEEs sensor !

 Eggs:41°F (37 -51)
e Ambient: 35 °F




Join Web3D Geospatial Working Group

Learn X3D — Resources and Tools

Attend our conferences and webinars

YouTube Channel



https://web3d.org/join
https://webx3d.org/
https://www.web3d.org/x3d-tools-and-resources
http://s/www.web3d.siggraph.org
https://www.youtube.com/c/Web3DConsortium

Learn X3D — www.webx3d.org

Resources and Tools

www.webx3d.org

| Discover X3D

3D For The Web

Unleash the power of 3D web content with X3D, the ISO-certified, open-
urce solution. Create and share with ease- all for free.

SO

> See How it Works


https://webx3d.org/
http://www.webx3d.org/
https://www.web3d.org/x3d-tools-and-resources
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Thank You!

www.web3d.org

Join us at www.web3d.org to learn more about X3D standards and how to get involved with the Web3D Consortium. We welcome contributions from

developers, researchers, and industry professionals interested in advancing 3D web technologies.


https://www.web3d.org/
http://www.web3d.org/
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