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Perspectives in machine learning for wildlife

conservation
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Alexander Mathis® &, Mackenzie W. Mathis® 8, Frank van Langevelde® °,
Tilo Burghardt'®, Roland Kays@ ™12, Holger Klinck'3, Martin Wikelski® 34,
lain D. Couzin® 345, Grant van Horn'3, Margaret C. Crofoot34:5,

Charles V. Stewart'® & Tanya Berger-Wolf® 1516
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Schulz et al. 2012.
doi: 10.1007/s13218-012-0198-z

unsupervised learning

supervised learning

Current Biology

Magazine

Deep learning for environmental
conservation

Cell

Aakash Lamba’, Phillip Cassey', Ramesh Raja Segaran’, and Lian Pin Koh'?3**

a) Natural language processing

1 - Original text

extinction”

“Alarming IUCN report found that 58% of Europe's endemic tree species are now at risk of

2 - Sentiment analysis

_ IUCN report found that 58% of Europe's
endemic tree species are now at _ of extinction

3 - Named entity recognition

Alarming [ IUCN : omm"] report found that 58% of

b) Computer vision

4 - Original image

5 - Instance segmentation

Correia et al. 2021.
doi: 10.1111/cobi.13706



Patterns

Al Naturalists Might Hold the Key to Unlocking

Biodiversity Data in Social Media Imagery
Tom A. August,’-*" Oliver L. Pescott,' Alexis Joly,” and Pierme Bonnet™*
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With the Pl@ntNet app, identify one plant.fcom a pictlre, and be pdrtof a citizen science project on plant

biodiversity

https:/ /plantnet.org/en/
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Tuia et al. 2022.
doi: /10.1038/s41467-022-27980-y



Model selection and parametrization
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n=3274 + 6 classification CNNs

« 3 object detection CNNs

“ﬁ‘ Model training and validation
Without ‘ '...

> pampas
grass

* 90% images for training

- < 1 * 10% images for validation

n=2474 > é With «+ Data augmentation in
pampas classification (n = 3958) and
grass \ object detection (n = 5565)

Classification task Model performance evaluation

* Accuracy
« Specificity
« Sensitivity
« F1-score

* mean Average
Precision (mAP)

Object;ietection task * Average Recall
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NeoBiota 71: 165—188 (2022) A e apan s et

. .
doi: 10.3897/neobiota.71.79597 %3 NecoBiota

https://necbiota.pensoft.net
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(1) Os algoritmos de deep learning podem suportar a
identificacao automatizada de plantas invasoras em
imagens das redes sociais?

(2) Em que medida as imagens das redes sociais informam
sobre novas potenciais ocorréncias de plantas
invasoras?
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Recolha de
imagens para
treino

¥y iNaturalist

invasoras.pl
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Classificacao e
anotacao das
imagens




Testar os modelos
Avaliacao - conjunto de
dados de teste

Treinar os Aprendizagem
modelos por transferéncia
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c —a0? — 16
Treino dos modelos Classification  I1=10 k=10
models ACC PR ___TNR F, __ACC___TPR ___TNR F,
Faster R-CNN Faster R-CNN  Faster R-CNN  Faster R-CNN  Faster R-CNN
ResNet101 ResNet101 ResNet50 ResNet50 MS  Inception-v2 VGG18 9846+ 9869+ 9821+ 9847+ 09745+ 9692+ 9798+ 09744+
iNaturalist MS COCO iNaturalist coco MS COCO 0.93 0.81 1.73 0.91 0.34 0.70 1.04 0.35
9846+ 9838+ 09854+ 9846+ 09620+ 9569+ 9669+ 96.16+
Average 395 106 366 89 58 ResNet50
) . 0.72 0.66 1.18 0.71 0.98 1.82 143 1.07
inference time
per image (ms) 9859+ 98.04+ 9911+ 9857+ 9685+ 9577+ 97.90+ 9679+
ResNet101
0.88 1.52 0.34 0.91 0.91 1.58 0.41 1.00
mAP@O0.50I0U 89.78 93.41 90.63 94.11 93.87
. 9891+ 9862+ 9919+ 9890+ 9709+ 9499+ 9918+ 9702+
Total loss 1.22 0.53 1.27 0.61 0.55 Inception-v3
0.49 0.75 0.28 0.50 1.14 1.78 0.65 117
9907+ 9903+ 9911+ 9906+ 9822+ 9732+ 9911+ 9820+
DenseNet201
0.46 0.62 0.44 0.47 0.60 0.9 0.79 0.64
Falsos negatlvos Falsos pOSItIVOS . 9903+ 9903+ 9903+ 9903+ 9733+ 9684+ 9782+ 9731+
0 0 EfficientNetB0
0.52 0.72 047 0.51 0.94 1.63 0.34 0.99
S0

Previsto Real

100




Teste dos modelos

Faster R-CNN Faster R-CNN  Faster R-CNN  Faster R-CNN  Faster R-CNN

ResMNet101 ResMNet101 ResNet50 ResNet50 MS  Inception-v2
iNaturalist, MS COCO iNaturalist, COCO MS COCO
Average 395 106 366 89 58
= — 4B
inference time Classification L= 10 It=10
per image (ms) models ACC TPR TNR Fy ACC TPR TNR F,
mAP@0.5010U 76.85 79.23 74.93 80.80 81.71
Total loss 224 1.14 224 1.20 1.08
VGG16 94.88 90.00 99.75 94 .61 95.75 94.50 97.00 95.70
ResMNet50 96.25 93.25 99.25 96.13 94 63 91.75 97.50 94 .47
ResNet101 96.00 92.50 99.50 95.85 95.00 93.25 96.75 94 .91

Inception-v3 96.88 94.00 99.75 96.78 93.50 87.50 99.50 93.09

DenseMNet201  96.13 93.00 99.25 96.00 96.25 93.25 99.25 96.13

EfficientNetBO  97.50 96.00 99.00 9746 93.62 89.50 97.75 93.35




C. selloana occurrences

® |nstagram (Social media)
® Flickr (Social media)

5 50 km




v Possiveis limitacdes relacionadas com:
Estado fenoldgico da planta invasora;

Maior penetracao da internet ou uso das redes sociais;

Viés espacial das redes sociais.

v Incluir imagens com o estado fenol6gico completo da espécie

invasora, bem como outros tipos de dados online (por exemplo,

texto)

Contents lists available at ScienceDirect

Ecological Informatics
i

ELSEVIER journal homepage: www.elsevier.com/locate/ecolinf

Mining Twitter to monitor invasive alien species — An analytical @ Crosshark
framework and sample information topologies

Stefan Daume *




Ana Sofia Vaz

Eva Malta-Pinto
Francesco Renna
Joana R. Vicente

José Rodriguez-Ortega
Ricardo A. Correia
Siham Tabik

Tom August

Helen E. Roy

[BAPORTO

# cibio 10

Biodiversity and Evolutionary Biology

Bl.+POLIS FC

Fundacio para a Ciéncia e a Tecnologia
MINISTERIO DA CIENCIA, TECNOLOGIA B ENSINO SUPERIOR



