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Abstract:

Effective monitoring is crucial for conservation efforts, especially in forests, which cover a significant portion of the Earth’s surface
and are home to diverse ecosystems. Monitoring terrestrial animals often relies on indirect evidence or localized methods, such as
camera traps, which provide limited data. Aerial methods, including drones and satellites, are increasingly used but face challenges
in dense forest areas. Despite the existence of multiple public airborne wildlife datasets, the ecosystem forest is not addressed so
far. For this reason, this work introduces a novel multispectral airborne dataset of forest animals, including spatial information. Like
this, the dataset shall act as the foundation for the development of an automated wildlife detection process in forests using modern
technologies such as airborne light-field sampling. The proposed dataset will consist of geo-referenced RGB and thermal video
data from multiple drone flights over forests, wild animal gates, but also in animal parks with near-natural structured enclosures.
So far, 1.62 TB of data (37.53 h footage) have been recorded between April 2022 and June 2023. The dataset mainly contains
videos of species native to Austria such as red deer, chamois, roe deer and wild boar. Both the data recording and the labelling

are still ongoing.

1 Introduction

The loss of biodiversity, alongside the pressing climate crisis, poses
one of the most significant challenges humanity faces today [31}136].
Earth’s near-natural habitats and the associated diversity of life are
currently under immense threat and rapidly declining, pushing us
into the sixth major wave of species extinction [6]. Countless animal
and plant species across the globe are in imminent danger of extinc-
tion, posing a risk to entire ecological networks [38]. To prevent
such extinctions, accurate and reliable monitoring is essential. This
enables us to precisely assess wildlife populations, detect potential
declines, but also identify increases, such as those caused by inva-
sive species [9]], at an early stage. In turn, this allows implementing
targeted management measures to address these changes [25].

On land, especially forests are of utmost importance, as they
cover approximately 30.74% of the Earth’s surface [13]. In Aus-
tria, this number is even higher, according to the Federal Forest
Research Center; its habitat accounts for over four million hectares,
or nearly 48% of Austria’s national territory, making it one of the
most densely forested countries in Europe [2]. However, alarming
global trends were observed between 2000 and 2010, especially
with tropical countries experiencing a net deforestation of 7 million
hectares per year [15)]. The same can be observed in Europe, with
an increase in the harvested forest area of 49% between 2015 and
2020 [7]). This development has not stopped since then and is still
ongoing, which highlights the urgent need for conservation efforts
and sustainable land management practices to address the ongoing
challenges in the ecosystem forest. Forests are crucial in preserving
biodiversity and regulating the climate, playing key roles in these
vital aspects. On a global scale, they serve as habitats for over half
of all known species, thereby supporting and safeguarding a remark-
able array of life forms. Additionally, forests offer a multitude of
valuable ecosystem services that contribute to the overall well-being
of our planet [1]].

In the case of terrestrial animals, indirect evidence like footprints,
tracks, or scat is analyzed to estimate population size and deter-
mine the status of a given population or habitat using statistical
methods [28]]. Additionally, direct methods such as camera traps are
commonly employed, which automatically capture photos or short
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video sequences when an animal moves through the monitored area,
allowing to get insights into the local animal population [S]]. All these
methods have the problem of being very localized and of providing
very small sample sizes [37]]. To overcome this issue, aerial methods
utilizing (un-)crewed aerial vehicles or even satellites are used more
frequently next to classic camera traps [39]. However, the dense veg-
etation in forested areas poses a significant challenge when it comes
to observing and counting wildlife using aerial methods [39], as
shown in[Figure Taland[Figure Ic]

In contrast to classic visual airborne approaches, airborne light-
field sampling (ALFS) [3] enables the identification and analysis
of the forest floor, including the presence of wildlife, by uncover-
ing the obstructing forest cover [23]], as shown in and
In combination with periodic drone flights, ALFS allows
the creation of a system that is capable of identifying and counting
animals. In the near future, this should make it possible to monitor
animal populations over a wide area. To automate this process, it is
necessary to adapt methods from the field of artificial intelligence
(AI), respectively computer vision (CV), such as convolutional neu-
ral networks or vision transformers, to this kind of visual data and
the use case of wildlife detection. Next to the creation of suitable
model architectures, datasets are of utmost importance, allowing to
train appropriate model instances. Due to the novelty of ALFS, there
are currently no such datasets publicly available. For this reason, a
multispectral airborne-light-field dataset for the detection of forest
animals is proposed in the present work. This dataset is not exclu-
sively intended for ALFS-based systems and could also serve as a
basis for other aerial monitoring methodologies.

2 State of the Art

The current state of monitoring wildlife populations using visual
techniques, including camera traps, drones, and satellites, is dis-
cussed in this section. These tools provide valuable data on species
presence and habitat changes. Additionally, airborne light field sam-
pling is presented — an emerging methodology enabling detailed data
extraction. This approach has the potential to enhance population
estimation accuracy in forests by overcoming occlusion challenges.






