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Cooperative learning for biodiversity monitoring:

Pierre Bonnet, Alexis Joly, Hervé Goéau, Tanguy Lefort, Antoine Affouard, J.C. Lombardo, Mathias
Chouet, Joseph Salmon, Hugo Gresse, Thomas Paillot, Vanessa Hequet, Christophe Botella,
Titouan Lorieul, Cesar Leblanc, Diego Marcos, Maximilien Servajean
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2 Pl@ntNet

A citizen science platform that uses machine learning to
help people identify plants with their mobile phones
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\"’ Pl@ntNEt Perso age

200+ countries - 53K species
7M users ac. - 20 M users / Y. ,
200k-2M identifications / Day '
1.2B identification queries
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Key concept of Pl@ntNet: Cooperative Learning
Online version

o0
a9
A

Collaborative data
revision & enrichment

Biodiversity data

. Pl@ntNet app Al model ' portals
\ D -0, o> ¢ GBIF

» 4 O\ predictions "‘
Global Biodiversity

—_— -::'j%"‘?f‘:':;’ 3 - —P U‘ —_— Information Facility

Plant =0 L PN
PI@ntNet i_ § ;:tﬁgfine
\/ database

recognized training data
species

X



Key concept of Pl@ntNet: Cooperative Learning
Off-line version

Identify plants without connection + resynchronisation
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Contribution

Users can contribute their observations
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Revision

Users can tag, vote, or revise other contributions (image, obs. level)
of the members of the PN community
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4 Nom(s) commun(s)
Francais

Larix decidua Mill.

Méléze commun a= i 12 Votes
Méleze d'Europe a= i 8 Votes
Pin de Briangon a= i 6 Votes
Pomme de pins a= ife 1 Vote

0 commentaire

Nom le plus probable

Larix decidua Mill. 2 §w€ “ v R l & W
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Cooperative learning

The weight of a user in the decision process
depends on his estimated expertise

r1: Species A
r2: Species B
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Lefort, T., et al.,

Mo

2024. Cooperative learning of PI@ ntNet's

(valid — used by Al)

Artificial Intelligence algorithm: how does it work and how
can we improve it?. arXiv preprint arXiv:2406.03356. In review
in MEE. https://doi.org/10.48550/arXiv.2406.03356
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2L Pl@ntNet Data

1.2 bil. observations 1 raw observation:
- 1 or more images
- organtags & el T %
- Al-based species prob.
ANONYMOUS . .
(cc0) - (geo-localization)

Geo-localized
(48%)

1 valid shared observation
AUTHENTICATED
(cc-by-sa) - author name
24M shared - aligned species name
observations - human validation > score

valid - cc-by-sa license
bs. - High GPS precision

- Region-based filtering
matching
- Auto. visual quality inference




L Pl@nt Net
Data

!' DataStore Observations ~ Queries ~ Users v Projects ~ RealTime ~

Queries showing 1 to 100 of 227 matches

Author

ID, email, name...

Project

canary W,

Geo: min. latitude

43.770040

© Gen. © 1img

v v

N - BBk

O 10764880209

ID

1000688942

Device

Geo: max. latitude

43.790986

Tags

no tag filters —

Sort by

date

Jean-Christophe Lombardo - 2 years ago

m Erysimum scoparium (Brouss. ex Willd.) Wettst.

lat: 32.739243, lon: -16.933611

predicted: flower

Status : ok | code : 200

Taxon

predicted: leaf

Erysimum scoparium (Brouss. ex Willd.) Wettst.

Phagnalon saxatile (L.) Cass.

Carlina salicifolia (L.f.) Cav.

Cakile maritima Scop.

Status

Geo: min. longitude

3.785011

click to edit

3151 ]

predicted: flower

Score

0.423250
0.072420
0.040340

0.004840

query

!
[

Misc. ~ 2 Pierre Bonnet ~ m

query time: 1799 ms.
blind pagination (g on | | EXPOrt

Name / reject class Top Min. score
= | Acer campestre L. 1 v 0.95

Date: from Date: to

ji/mm/aaaa [m] ji/mm/aaaa m]
Geo: max. longitude © Geoloc. O off. O Auth. © Contr.

3.840115 v v v v
© Project type

v

Sort direction View images only

3 pages of |1

bulk edition : toggle | clear

0 10742109844 Jean-Christophe Lombardo - 2 years ago

D Erodium cicutarium (L) L'Heér. [ android | canary |
lat: 27.929173, lon: -15.594940 [ 3.14.5 f 1r |

predicted: flower predicted: flower predicted: leaf
Status : ok | code : 200
Taxon Score
Erodium cicutarium (L.) L'Hér. 0.592570
Erodium malacoides (L.) L'Hér. 0.090390
Erodium ciconium (L.) L'Hér. 0.085370

Erodium aethiopicum (Lam.) Brumh. & Thell. 0.071830



QL Pl@ntNet Data shared in GBIF

- Top-4 data provider to GBIF (world’s largest infrastructure for biodiversity data)

- Valid observations + trusted queries identified by the Al (Al score>0.9)

- Additional quality filters: * 2 Al classifier (potted & cultivated plants removal),
* Region-based filtering (Kew POWO)

round class.
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QL Pl@ntNet Data shared in GBIF

- Top-4 data provider to GBIF (world’s largest infrastructure for biodiversity data)
- Valid observations + trusted queries identified by the Al (Al score>0.9)

- Additional quality filters: * 2 Al classifier (potted & cultivated plants removal),
* Region-based filtering (Kew POWO)

2. Context class.
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QL Pl@ntNet Data shared in GBIF

- Top-4 data provider to GBIF (world’s largest infrastructure for biodiversity data)

- Valid observations + trusted queries identified by the Al (Al score>0.9)

- Additional quality filters: * 2 Al classifier (potted & cultivated plants removal),
* Region-based filtering (Kew POWO)

1, & T 2 Sy il
"foreground": [ '
{
"name": "leaf",
""'score": 0.6499367952346802
}I
{
"name": "man",
"score": 0.08426956832408905
}I
"context": [
{
"name": "human",
"score": 0.8416258096694946
}l
{

"name": "anthropized",
"score": 0.09990807622671128

g




QL Pl@ntNet Data shared in GBIF

- Top-4 data provider to GBIF (world’s largest infrastructure for biodiversity data)

- Valid observations + trusted queries identified by the Al (Al score>0.9)

- Additional quality filters: * 2 Al classifier (potted & cultivated plants removal),
* Region-based filtering (Kew POWO)

&)

DB
16.1M observations 720.4M queries
from PI@ntNet not rejected
geo-localised geo-localised
cc-* license no images

is valid | top1 score >= 0.9
should be there 2 weeks should be there
image content image content
1.7M v 12.1M
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QL Pl@ntNet Data shared in GBIF

- Top-4 data provider to GBIF (world’s largest infrastructure for biodiversity data)
- Valid observations + trusted queries identified by the Al (Al score>0.9)
- Additional quality filters: potted & cultivated plants removal, region-based filtering (Kew POWO)
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Other collaborative tools

2& Groups

Plant species of the Salar of Uyuni
EALCICEICTE: XY 374 observations ] 70 species |

Members 6 22 | 2 Suggest members ‘

y Fabien Anthelme
= Administrator - Group creator

Members

ARTHUR SANGUET
Member

7‘ Julien Champ

Member

a Philippe Choler

Member

Pierre Bonnet
Member

+_ Rosalsela Meneses - LPB
=7 Member

Share  https:/fidentify.plantnet.org/grc

Top contributors

s Else Nolden
=% 33 observations

s DraZen Vranesevi¢
= 8 observations

6 Dieter Wagner
6 observations

« Tela Botanica
=< 16 observations

0 Wing Net.
6 observations

Gradwohl Markus
6 observations

A€

Load more

Else Nolden
\]
* 63 votes
W marie pierre Ruf
=¥ 29 votes

Sanchez Garcia Juan...

24 votes

Member

Leave the group

This group provides a map of observations. This group only accepts observations within a given area.

Leafiet | © Er, -cubed, USDA, USGS, AEX, GeoEye, Getmapping, Aerogrid, IGN, IGP, UPR-EGP, and the GIS User Commnity.

Top identifiers

¢ Palo Rapos
=¥ 51votes

o Dieter Wagner
28 votes

Peter Struwwel
23 votes

User page

Observations 7z0

Export my observations to CSV format XLSX

alexis joly.
Mar 15,2023

alexis joly.
Feb 6, 2023

@ alexis joly

O0%YCa2
Unidentified

 Observation details

O0% w2

Prunus dulcis (Mill.) D.AWebb

alexis joly.
Sep 26, 2022

Almond Rosaceae

) Observation details

Bupleurum fruticosum L.
Shrubby Hare's-car Apiaceae

Messages

@ L davidhocken

English : Hacquetia epipactis (Scop.)
DC. is a synonym of Sanicula epipactis

w davidhocken

English :

Rank 985

Contribute to Pi@ntNet Batch import

Options 18838

alexis joly.
Mar 15, 2023

Veronica cymbalaria Bodard
Pale speedwel Plantaginaceae

 observation detais

alexisjoly 0% Un
Sep 26, 2022 Oo0%

Liquidambar styracifiua L.
Swestgum Alingiaceas

& Observation dtails

alexis joly Ry
Sep 26,2022 00w

Gleditsia triacanthos L.

Honey-locust Fabaceae

fya2heuwes

Hya2hewes

powo.science. kew.orgftaxonfurn:isid:ip

ni.org:names:847830-1
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