Enhancing aerial imagery analysis: leveraging
explainability and segmentation
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Abstract—In the field of aerial and satellite remote sensing, the
widespread adoption of deep learning brings new possibilities.
Current approaches, however, often overlook the unique charac-
teristics of aerial data. This study introduces a methodology that
capitalizes on distinctive features, leveraging additional annota-
tions for enhanced neural network training. Despite modest gains
in classification accuracy, the synergy of enhanced explainability,
automated segmentation, and targeted classification demonstrates
nuanced improvements. Preliminary results showcase potential
applications in land cover mapping. This work can be extented
towards reducing dependency on labor-intensive human annota-
tions through an iterative annotation and training loop.
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I. INTRODUCTION

In the recent years, the proliferation of deep learning
methods into the field of aerial imagery and satellite-based
remote sensing has provided practitioners new tools in land
cover and land use mapping, crop and hazards monitoring,
land-cover change detection, as well as opened possibilities
for novel applications like super-resolution [1]-[5]. While
the application of deep learning in this domain is becoming
more common [6], the current approaches to deep learning,
particularly in classification and segmentation of aerial and
satellite images still use conventional image classification
approaches designed for natural images.

The conventional approaches do not take in account some
of the distinctive characteristics inherent to aerial imagery
data, namely the predominantly overhead and (almost) ortho-
rectified views, and the availability of additional annotations
such as the cover-type polygons provided by geo-spatial au-
thorities. In this research, we propose methodology that har-
nesses the power of these additional annotations for improved
neural network training, and demonstrate the potential of
leveraging on the stronger supervision to improve explanation
quality and classification accuracy.
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Fig. 1. Example of the types of image masking used.

Additionally, work by [7] shows that there is a symbiotic
relationship between explanation quality and the overall clas-
sification accuracy. In this work, we extend this concept by
providing preliminary results on how the improved explana-
tions can be used as seed points for automated segmentation
techniques such as Segment Anything Model (SAM) [8] and
samgeo [9] to improve on manual segmentation.

II. DATASETS

For developing and testing the proposed framework, we em-
ploy two different datasets. The first dataset contains images
for Kahikatea (an indigenous tree in New Zealand) classifica-
tion [10]. The task is constructed as a binary classification task,
with positive class denoted as kahikatea trees present in the
image, and negative as kahikatea trees not present in the image.
The positive examples are annotated with the segmentation
explanations provided by expert annotators.

The second dataset we use is the Land Cover Database
(LCDB) and Waikato Regional Aerial Photography paired
imagery for the Waikato region taken in 2019 [11], [12]. In
this dataset, the polygons for a particular land cover type were
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