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Leave Google X — start W|Idﬂow

HOMELESS

...sometimes you get to watch it happen
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Take pics — 3D model — Analyse — Act
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How to visualise 3D models?

e Polygonal Mesh: Google Earth, Cesium, Sketchfab
- > - - 1 v



https://sketchfab.com/3d-models/davies-fr1s-p2-202201-8d9e7638554745468264951b5c42fe4a

Data: Derby, CSL, BRIN...
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3D Gaussian Splatting

How to visualise 3D models?
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) GitHub

M Discord

Get Started
Welcome

2 Wildflow
Wildflow Coral

Roadmap

Photogrammetry

® Protocol (2 GoPro)

Archive
Overview

@& Merge Data

wildflow.ai/protocol

Photogrammetry

Protocol G503

Capture a 3D model of a coral reef with two GoPros

This page: wildflow.ai/protocol

= On this page

Equipmant

Setup

. Camera

2. Corner Markers
3. Transects

4, Scalebars
Imaging

1. Camera Setup
2. Pasitianing

3. Swimming Pattern
4. Large Colonies

5. Finishing Up
Cleanup

Upload

Tradeoffs

Thanks!
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Konstanz University

Low-viz
not a problem!
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Learn from satellite data

e People process satellite data in the cloud
e 3D heavier per 1sg metre
e Yet everyone doing 3D locally

DAILY
SATELLITE
IMAGERY




https://huggingface.co/datasets/wildflow/sweet-corals
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What 3D for corals enables?

Looks awesome! Haha

structural complexity: rugosity, fractal dimension,
vertical relief

outplant survival & growth: track success

benthic cover: % sand, rubble, live coral

species ID: down to genus and growth form
community composition: % of each species

early warnings: spot disease, bleaching, algae,
sponges, COTS



Training our
own models

Integrating
with others




What 3D for corals enables?

e Virtual fieldwork
e Map before/during/after bleaching event
e If ateammate left, all that knowledge lost...



Coral interventions

Intervention type

Herbivore stocking (1.e., parrotfish,
Diodema)

Sexual propagation (assisted larval
fertilization & recruitment)

Assisted adaptation & evolution

Managed relocation & assisted gene
flow
Asexual propagation (coral gardening,
direct transplantation, &
microfragmentation)

Trophic control (predator addition or
removal)

Microblome engineering/transfer

Fish biomass enhancerment (fisheries
management)

Cryptobenthic translocation (water
fitering, nutrient remineralization,
rooplankton)

Larval recruitment using acoustic
enrichment {sound) and light (Nght
traps)

Controllability
Reef Ark
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Medium
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Jesthelic score
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sesthebic score
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L
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fish Blomass
Mesthwbic scone
bodiversey
caleification
fish Blomass
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YWin
coam. doenity

calcification
fish Blomam
biodiversty

Examples

i 2004; Hughes et al. 2007; Maca et
n et 3l. 2016; Obolski et al, 2015
Nedson ot ol 2018; Shantz ot ol 2000 Cortas
Useche of al 2001 Manuel o1 ol 2021)
(Nakamura et al. 2011; Chambertand et al. 2017,
Cruz and Harchas 2017, Rasctall ot & 2020;
Selares Blasco et al. 2021; Banasaak ot al. 2023)
{van Oppen ot ol 2015 Lavin ol 2017 Chan et !
2018; Baums et sl 2019; Humanes et &t 2021
Quigley ot al. 2021, Yoolstrs ot &l 2021)
[Hoogh-Guidberg ot &l 2008, Althen and Whitlock
2013; vam Oppen ot al 2017)
[Rinkevich 2005, 2019, 2021, Urman et al. 2010,
2owski-Friaman et al 2015; Urman and
Schopmeyer 2016; Page ot . 2018; Kaapp ot al
2022)
{(Rivera-Posada et al. 2013, Wiliama ot a1 014
Laad et al. 2016, Delgado and Sharp 202
et al. 2020, Plagaowl ot 3. 2020; Kroon et al. 2021)

{Prixote et al. 2017; Fputen ot ol J019; Rosado ot
al. 2019; Sastoro ot al. 2021, Vooltra et al, 2021)

[(Baliwood at sl 2000; Picach o1 al, J004; Cox et 8l
2013 Meccisnahan o1 ol J015; Boaec ot ol JOI6;
MualM et 3l 2019)

(Shaty et al. 2006; Cabaitan et al. J008; Enocin
J042; g 201%; Crampion et al 2015, Wee et al
2019; Lok and Shants 20209

(Sempson et 3l. 2008, Vermed| et al. 2010; Aldredge
et al 2013 Liiss ot al, 201%; Gordon ot o, 2019,
Mchfoe et 3l 2023)

Reoxygenation of hypoxic zones
{mechanical mixing, pumping,
bubbling)

Artificial upwelling (temperature
mitigation)

Organic matter mitigation (reduce
pollution & sedimentation)

Alkalinity enhancement

Flow enhancement

Artificial reefs

Fish aggregating dewvices (FADs)

Engineering of new materials,
grometries, & 3D printing

Substrate stabilization &
manipulation

Substrate enhancement (electrolysis)

calcification
VMR
todiversty

calcification
trodiversty
calcification
chem, Diveryity
tiodiversity
VWIR

calcification
austPutic score

calcification
fish Blomass
Jesthebic score
fish Biamass
Mestiutic score
bodiversey
fish blomass
bodiversty
lcification
fish blomass
hodiversy
sesthetic score
e dreraity
calcification
fish blomass
feodvars Ty
Jesthetic score

caldfication
fish lomass
bodiversty

» o

|Stigebrandt and Gustatsson 2007; Conley ot al
2005, Visser ot ol 2016; Uu ot o, 2020)

{Pan ot 3t 2016, Feng ot al. 2000; Sawai et al. 2020,
Thang et al. 2022)

(Oins and Rusenderyg 2008; Kemp ot L 2009; luew
ol 2018, DeMartion ot oL 2013; Shehon I and
Richmond J016; Sedrea-Castro of ol 2021}

(Albrght ot oL 2016; Ferg ot ol, JO16; Renforth and
Henderson 2017, Mongin et al 2021; Drang et ol
2022)

{Commau ot ol NI1A, Beer ot 2l 2025)

{Shafir ot sl 2006; Amar and Rinkevich 2007
Raguero ot & J018; Brathwaits ot al. 2022; Higges
etal 2022)

(Buchiey ot 2l 1989 Beb ot a0 2013, 2015, Altert
al.2014)

(Cramberfand et 8h. J017; Levenstew et ol 2021
Loonard et al. 2022, Lewy wt sl 2022, Berman ot al
2023j

{Fox et . 2005, 2019; Wiliams et al. 20/
Yanoesti and Abefson 2049, Ceccaredli ot &
Layant et ab 2020)

|Goress and Prong 2057, Hein et al. 2020)

from Prof Forest Rohwer, Dr Jason Baer




3D molecular
cartography




What 3D for corals enables?

e What works? What doesn't work?

e Quality decisions about
protecting and restoring coral reefs!

e Transparency! And accountability

e Money flow into restoration

e Fastest way of putting together in one place
other modalities (DNA, acoustics, etc)
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Data: UCL, LEC-REEFS, IPB...



