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Introduction to the Special Issue

Bio-logging devices have been widely used in ecology across a range of species to
acquire information on the secret lives of animals in the wild, which would otherwise be
challenging to obtain via direct observations [1]. Data obtained from bio-logging devices
on animals both in captivity and in the wild have been used to assess several aspects of
their biology and physiology, with different applications including estimating activity
patterns, habitat use, energy expenditure, body temperature, and sleep, as well as mortal-
ity and reproductive events [2-7]. Devices have also rapidly developed in recent years in
terms of reduced size, increased battery life, the number of sensors included, and the type
of data that can be concurrently recorded [8]. Tiny devices now allow extensive data col-
lection even on small animals.

While the applications of bio-logging have grown in ecology, its use in management
and industrial applications allows novel information on animals’ ecology, physiology,
and health status to be gained. In our Special Issue, we collected papers that investigated
the use of accelerometers and other remote tracking systems in captive and wild animals,
as well as farm and game animals with potential applications for wild animals. Eager et
al. [9] developed a system (i.e., the IsoLynx system) to track greyhounds during races and
reduce their race-related injuries. Similar techniques (i.e., video- or image-based animal
tracking) have been used to track wild animals [10-14]. Nekaris et al. [15] used triaxial
accelerometers to predict the behaviors of a captive individual of a nocturnal primate, the
Bengal slow loris, via a random forest model. Triaxial accelerometers work by measuring
and storing raw acceleration along three axes. From raw acceleration data, it is possible to
calculate variables which can help us understand how animals move, such as static and
dynamic acceleration, as well as the amplitude of dynamic acceleration, body pitch (ver-
tical orientation of equipped animal), standard error, and overall dynamic body accelera-
tion [2]. They estimated an accuracy of 80.7 + SD 9.9% in predicting behaviors, with resting
predicted with a 99.8% accuracy and a lower accuracy for feeding and locomotor behav-
iors. They highlighted the importance of captive settings for validating techniques to be
implemented in the wild. Similarly, Pavese et al. [16] used triaxial accelerometers to pre-
dict behaviors of lesser anteaters in captivity. Both studies used video recording to cali-
brate accelerometer data. Jeantet et al. [17] used a convolutional neural network to identify
the egg-laying process in sea turtles, with the potential to monitor nesting sea turtle pop-
ulations with automated methods. Fischer et al. [18] described a novel mobile pressure
sensor system for detailed gait analysis in dairy cows, with the consequent application for
monitoring health in cows and other farm animals.

From our Special Issue, we highlighted the potential applications of bio-loggers to
monitor health and injuries, predict animal behaviors, and monitor population growth.
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Importantly, we collected examples of knowledge acquired from either wild, captive, or
farmed animals that can be shared across research, management, and industrial fields.
These papers will contribute to the current knowledge base on bio-loggers and their po-
tential for health and population monitoring in wild and captive animals, as well as in
animals used by humans in different contexts.
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