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Combining citizen science and artificial intelligence
to facilitate geology outreach and capture geodiversity:

prospects from the RockNet project
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1. Concept

Deep Learning classification model
input : photo of rock

output : lithology + confidence score

Likelihood

Mudrock 87 %
Flint 11 %
Mica schist <1 %

Citizen science mobile app
User pictures rock
App predicts litho and gives geological info
User can validate or correct litho

Al model improves

User saves picture and litho

Participative collection grows

Combining citizen science and artificial intelligence
to facilitate geology outreach and capture geodiversity:

prospects from the RockNet project
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A I'aide de vos deux
doigts, ajustez si besoin
la roche a analyser sur le
cadre.
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2. Prototype

12 litho classes
Training on 2 700 public images
90 % of good predictions

3. Future work

Scale up
More litho classes

Efficient data engineering

Share
Partnership with UNESCO Geoparks

Community building

Find funding ©
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I ROCKNET IN A NUTSHELL
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Innovative technology

= Lithology recognition from rock samples pictures

= Deep Learning model

Mobile application

= Design by a digital communication agency

= Version 1 expected in May 2021

Citizen science project

= Users can provide feedback on predictions
= Users gather a common collection of rock images

= Every new photo improves the Artificial Intelligence model
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A I'side de vos deux
doigts, ajustez si besoin
la roche 3 analyser sur le

cadre.

Voici ma prédiction !
Mes propositions sont classées par
ordre de confiance.
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I ROCKNET TARGETS

Détails

Capture geodiversity

Facilitate geology outreach

CALCAIRE

. Description

Le calcaire est une roche sédimentaire, de couleur
blanche 3 grise. Il se forme par la précipitation de
carbonate de calcium, issue d'une réaction chimique
spontanée ou d'organismes vivants. Les calcaires
les plus durs sont utilisés pour la construction, les
autres comme granulats, ou dans l'industrie (craie,
chaux...).

B

[Bouziat et al. 2020]

Digital transformation and geoscience education:
New tools to learn, new skills to grow.
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European Geologist, 50.
http://doi.org/10.5281/zen0d0.4311379 -
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I HOW DOES IT WORK?

raged

Model
Y (supervised classification)

New entry > O

Labeled data

New entry
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HOW DOES IT WORK?
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I HOW DOES IT WORK?

Basalt 93% Sandstone 99%
Shale 2% Dunite< 1%

Sandstone 1% Limestone < 1%

Conglomerate 98% Mudrock 87% Limestone 37%
Flint 1% Flint 11% Sandstone 32%

Mica schist < 1% Mica schist < 1% Mudrock 26%
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I CURRENT PROTOTYPE

Transfer Learning method

12 litho classes

Training on 2 700 public images

* Sandstone * Flint * G@Granite
90 % of good predictions  Conglomerate ° Evaporite. * Basalt

* Mudrock e Orthogneiss * Gabbro

* Limestone * Micaschist °* Dunite
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I FIRST PARTNERS

UNESCO Global Geoparks
U N E S C 0 Building peace in the minds of men and women ENGLISH v Q &
' IFP Energies nouvelles and UNESCO join forces in
United Nations . UNESCO the field of geoscience for sustainable resource
Educational, Scientificand - Global management within the context of the energy

Cultural Organization . Geoparks transition

& 06/10/2020 ® 2min

Saint-Etienne school

telecom o
sant-etienne  of Telecom engineering

école d'ingénieurs / nouvelles technologies

University of Lyon

s 7:5“:;“ "\ Nancy school of Geology

Lorraine University
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https://en.unesco.org/news/ifp-energies-nouvelles-and-unesco-join-forces-field-geoscience-sustainable-resource-management

I NEXT CHALLENGES

= Set a robust data architecture ——

" Improve Al model

(CLEARIML

= Build a community of users

" Find funding

Partners welcome!
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