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IDEAL Focus: Nordeste Biomes
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Challenges in Ecology Data: Smal
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e Traditional ML approaches struggle

llenges of field data:

Limited sample sizes

Sparse data points

High variability / low coverage
Discrete when continuous is needed
Out-of-dateness of observations

with small data

e Innovative techniques needed
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Successful Methods for Small Data

e Transfer learning
e Semi-supervised

learning

e Ensemble methods
Domain-specific knowledge

iInforms feature selection ano
model development.

1. Kdmarainen, J.K., and K. Heikkinen. "Transfer learning in environmental sciences: A review." Ecological Informatics 59 (2020): 101124.
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2. Belgiu, M., and L. Dragut. "Random forest in remote sensing: A review of applications and future directions." ISPRS Journal of Photogrammetry and Remote Sensing 114 (2016): 24-31.



Example of transfer learning for land cover
classification from limited HSI data

Figure 4. The Indian Pines scene: (a) false-color composite image; (b) ground truth.
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Applications to Nordeste Biomes
Current exploratory research using ML for our study cases

e Micro-deforestation detection
o Could we transpose the methodology of M2D2 project leaded by Joris to PB, Ceara,
RGdN & Pernambuco using & annotating Radar Sentinel 1, Sentinel 2 and

PlanetScope images?
e Habitat prediction and abundance maps

o Inventory of presence/absence data for emblematic species and data collection

strategies (e.g., drone?)

e Plant/animal species distribution modeling using Deep Learning

e Design a coviability index (using proxies) and study its evolution

1. Sousa, L., et al. "Machine Learning for Biodiversity Conservation: A Review." Biological Conservation 253 (2021): 108932.

2. Ferreira, F., et al. "Machine learning algorithms applied to the prediction of deforestation in the Brazilian Amazon." Remote Sensing 12.22 (2020): 3808.
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Conference on Computing and Sustainable Societies (COMPASS) (COMPASS '21), June 28-July 2, 2021, Virtual Event, Australia. ACM, New York, NY, USA 20 Pages.
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