Leveraging state of the art computer

vision models for tree monitoring in
silvopastoral systems

INTRODUCTION

» Tree monitoring in silvopastoral system affronts several challenges
for robust identification of individual trees and tree changes over
time. Recent advances in remote sensing and artificial intelligence,
particularly computer vision, have potential for tree monitoring
through multiresolution RGB imagery.

» Several studies have addressed this challenge before, offering
good results to some extent (HighResCanopyHeight, DeepForest,
TreeCrownDelineation, Treeformer) and there are also more
general Al model architectures that can be used for this goal (Mask
R-CNN, U-Net, Segment Anything Model).

» Some limitations related to spatial and temporal resolutions,
georeferencing, visual artifacts, data handling, computational
resources management, and expertise and ease to use constraint
the usability of these models.

OBJECTIVE

Evaluate the performance of different Al models for tree
monitoring in silvopastoral systems, identifying ease of use,
feasibility and usability for RGB remote sensing imagery.

|ldentify the basic computer vision tasks performed by the model
(semantic segmentation, instance segmentation and object
detection) and the possibility to derive useful insights from the
model inference process.
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Figure 1. Methodology: potential models were selected and tested. Some models
were fine-tuned or trained from scratch.
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RESULTS

Table 1. Top Al models evaluated.
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*Additional models were evaluated including DPA, however they did not fullfill the
basic requirements of handling only RGB images or the setup required for execution
was problematic. Segment Anything Model, for example, performed poorly for remote
sensing imagery, especially for small objects like trees.
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Figure 2. Visual results for the top models with more postprocessing options.
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» The Vision transformer model (HighResCanopyHeight) offered the best performance and versatility to handle multiple resolutions,
given that this model generates a canopy height image its utility improves as it offers more information compared to other models.
Mask R-CNN performs well only for the spatial resolutions it was trained on. Other models like Deepforest performed better on aerial
Images. The best approach is to take advantage of the results of multiple models.

» The Al models themselves are not enough for a complete tree monitoring system. Thorough preprocessing and postprocessing steps
are required to have a fully usable workflow (for example tiling, georeferencing and format conversion). In practice it was noted that
even though the full workflow generated usable results, an element of interactivity could be needed, demonstrating the need for a user-

friendly tool to execute the models.
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