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Summary
Segment-Geospatial (samgeo) is an open-source Python package designed to simplify the
process of segmenting geospatial data with the Segment Anything Model (Kirillov et al., 2023).
The package leverages popular Python libraries, such as leafmap (Wu, 2021), ipywidgets (Grout
et al., 2021), rasterio (Gillies et al., 2013), geopandas (Jordahl et al., 2021), and segment-
anything-py (Wu, 2023), to provide a straightforward interface for users to segment remote
sensing imagery and export the results in various formats, including vector and raster data.
The segmentation can be run automatically, interactively in a graphical user interface (GUI),
or by text prompts built upon Grounding DINO (Liu et al., 2023). However, it’s worth noting
that the text prompt approach has its limitations, which may require parameter fine-tuning.
Additionally, the package provides functionality for downloading remote sensing imagery and
visualizing segmentation results interactively in a Jupyter environment. Segment-Geospatial
aims to fill the gap in the Python ecosystem by providing a user-friendly, efficient, and flexible
geospatial segmentation tool without the need for training deep learning models.

Statement of need
Image segmentation is a critical task in geospatial analysis as it enables the identification and
extraction of relevant features from satellite or aerial imagery. By segmenting an image into
meaningful regions, it becomes possible to extract information about the spatial distribution
and characteristics of various objects and land cover types. This information can then be
used to support decision-making in a wide range of fields, from agriculture and forestry to
environmental monitoring and national security.

Traditionally, image segmentation has been performed using manual or semi-automatic methods,
which are time-consuming and labor-intensive. In recent years, deep learning models have been
developed to automate the segmentation process. However, these models generally require
large amounts of training data and are computationally expensive, making them impractical
for many applications. The Segment Anything Model (SAM) (Kirillov et al., 2023) recently
released by Meta AI is a promptable segmentation system with zero-shot generalization to
unfamiliar objects and images, without the need for additional training. The model was trained
on 11 million images with over 1 billion masks. Users can segment any object in any image
using existing model checkpoints without the need for additional training. Since its release in
April 2023, there has been a plethora of applications of SAM in various fields (Ji et al., 2023;
Zhang et al., 2023), such as medical imaging (Ma & Wang, 2023). Currently, there are few
Python packages available on PyPI and conda-forge for segmenting images in the geospatial
domain with SAM. Therefore, we developed the Segment-Geospatial Python package to fill
this gap and provide a low-code and no-code solution for segmenting geospatial data with
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SAM.
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