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From local measurements to regional ecological inference

Our research integrates field measurements, UAV data acquisition, and satellite data 
across scales to better understand and monitor ecosystems at regional to global scales.
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Common workflows do not share a fixed set of spectral bands or modalities.

Multisensor, multimodal, multiresolution ecological data

Ecological remote sensing requires models that can work across incomplete, sensor-specific inputs.



FLORO:

Ecological remote sensing requires models that can work across incomplete, sensor-specific inputs.

A Multimodal Geospatial Foundation Model for Ecological 
Remote Sensing Across Sensors and Scales



Pretraining

Validity / availability masks indicate which bands are present for a sample. 

They modulate contributions by modality and band group, but do not remove 

valid pixels within an available group.

During pretraining FLORO learns representations from incomplete, sensor-specific optical, elevation and SAR data.



Segmentation transfer across diverse benchmarks

FLORO provides competitive and consistent segmentation transfer across 

heterogeneous sensors, spatial resolutions, and land-cover types.
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Regression transfer on BioMassters

FLORO provides competitive biomass regression transfer, capturing meaningful spatial patterns from optical and SAR inputs.
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Regression transfer on Espeletia

FLORO provides strong transfer for canopy-height estimation, capturing meaningful spatial structure from optical and DSM inputs.
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Geo-position embeddings matter for CAMs

Low activation High activation

Location helps the model focus on the right places

Geo-position embeddings improve the spatial focus and interpretability of CAMs across land cover types.



Diverse pretraining, not just massive pretraining

Cross-benchmark performance versus pretraining dataset size Visualizing scale comparison

FLORO achieves competitive transfer with ~ 112.5x fewer pretraining images than TerraMind-L

Takeaway: Carefully curated, diverse multimodal pretraining can deliver strong generalization without massive scale

FLORO delivers strong average downstream performance while using the smallest 

pretraining dataset

FLORO was pretrained on substantially fewer images than similarly sized 

models
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