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[ Motivation } [ Methodology }
o Human beings have always changed the land to suit their needs.
Unfortunately, the cumulative effect of these activities and changes has out Pateh skip connections
had serious effects on the planet that we all live in. Earth Observation 256 x 256 x 10 % \aturalnoss Prodiction 1
offer valuable tools for monitoring natural environments and assessing JRERE— " m )
the impacts of modern human activities and climate change. Regress p— Sommon | > y e £
o In this study, we propose the task of quantifying land naturalness using e < 256 x 3 256 x 256
Sentinel-2 imagery. The model outputs a land naturalness map,
Indicating the extent of modern human influence or absence thereof. oo
g m 7 Erioder
sin(m x longitude/180)
cos(1T x longitude/180)
Motivated by the influence of a land's location and immediate surroundings on Input Context Tile Reconstructed Context Tile
its naturalness level, we propose a multi-modal architecture that incorporates
geo-coordinates and embedded contextual information to capture nuanced Sontext 2, Sontext
\spatial and geographical relationships effectively. /
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. Stage 2: Pass the context tile through frozen encoder %;'m |
Stage 1: Train the AE M
[ Naturalness Index }
- The Naturalness Index is a composite geo-index used to quantify the natural o An autoencoder Is employed initially to reconstruct input context tiles, thereby encoding
state of the Earth's surface through geo-indicators. Higher NI scores indicate a contextual information into a compact latent representation.
mo:ff_nat_ural state, while lower scores indicate higher levels of modern human o The broader context tiles are processed through a pre-trained and frozen Context Encoder.
moaification.
o Simultaneously, smaller patches cropped from these tiles are fed into the Regress Encoder.
Geo-indicators o Geographic coordinates are encoded separately using the Geo Encoder module.

o The high-dimensional latent vectors obtained from each encoder are concatenated.
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1 o Finally, the concatenated latent vectors are fed into the Common Decoder, to generate the
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naturalness prediction map.
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o The proposed model exhibits enhanced predictive performance In
- iy comparison to the baseline model. This suggests that the incorporation of
o . A & geographical and contextual priors positively influences the accuracy of
o e €, @s@«x TR predictions regarding modern human influence.
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[ Dataset } i

o We use the MapinWild dataset, a multimodal dataset for mapping
wilderness areas. For our study, we use only Sentinel-2 imagery. The
dataset comprises over 1000 regions, each in the shape of 1920x1920
pixels and sampled from the WDPA. We expand the dataset by
Introducing naturalness maps derived from the Naturalness Index.

[ Conclusion }

o Our study introduces a novel approach incorporating cyclically encoded
geo-coordinates and embedded contextual information for quantifying

land naturalness using Sentinel-2 imagery, providing valuable insights TEET TR
Into the extent of modern human influence on the environment. o]
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o Integration of contextual and geographical priors enhances the model's ok S :[ 4

ability to quantify land naturalness accurately, essential for preserving 20 hﬂ ST R ‘;: 5

biodiversity, promoting ecosystem integrity, and guiding conservation oo (TR T SR T ol

effort. s
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