Decoding Animal Choices: How Onboard Sensors Unveil the Minds
of Wildlife
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“Kingfisher, however, tends to think differently. He observes the whole situation.
With his wisdom and experience, he slowly reaches out and makes friends with
Kitty.

As time passes, Kitty spends more time talking and playing with Kingfisher.
Sometimes Kitty would jump up a tree where Kingfisher perches waiting. Other
times Kitty would lie on the ground, and Kingfisher would swoop down for a
chat.

Still, the bird village is scared. Being scared is innate. Seeing how Kingfisher is
so close to Kitty, even sitting on its back to go out, the birds are as much frightful
as they are wide-eyed, amazed.”

In “Brotherhood”’; Wild Wise Weird [1]



Understanding how animals make decisions in the wild—such as where to forage when to migrate,
and how to interact socially—has long posed a scientific challenge due to the complexity and
variability of natural environments. In a comprehensive review, Goldshtein and Yovel [2]
highlight how advances in miniature, multi-sensor tracking devices are transforming our ability to
study animal decision-making from the perspective of the individual.

Historically, studies of animal behavior relied on controlled laboratory settings that offered only a
limited view of decision-making, isolating a few variables while disregarding the rich, dynamic
conditions of the natural world. Today, lightweight sensors—including GPS trackers,
accelerometers, microphones, and physiological monitors—can be mounted on free-ranging
animals, enabling researchers to capture fine-grained data on movement, internal states,
environmental conditions, and social interactions [3,4].

This technology has yielded profound insights. For instance, studies on nectar-feeding bats
revealed that individuals use reinforcement learning to optimize foraging efficiency under
competitive conditions. Mothers even guide their pups to designated “drop-off” trees to facilitate
spatial learning, illustrating a form of vertical knowledge transmission [5,6]. Complementary tools
such as drones and remote sensing allow researchers to reconstruct environmental landscapes and
resource distributions, enriching the context in which behavioral data are interpreted.

Population-level tracking has further uncovered how social ties, memory, and experience influence
decisions. From baboon troop navigation shaped by terrain and conspecific cues to juvenile birds
inheriting migration routes from their parents, the research reveals decision-making as an interplay
of inherited, learned, and situational factors. Long-term monitoring has also exposed individual
variation and behavioral plasticity, which is essential for understanding species’ responses to
environmental change [2].

Yet, technical challenges remain—particularly in data retrieval, sensor miniaturization, and the
long-term tracking of small-bodied species. The authors call for further innovations in battery
design, remote data access, and ethical sensor deployment, as well as expanding the scope to
include multiple species and ecological interactions.

This integration of behavioral ecology and sensing technology not only deepens our understanding
of non-human cognition but also enhances our ability to protect it. As humans continue to reshape
the planet, insights into how animals perceive, navigate, and adapt to their environments are critical
[7,8]. By tuning into the decision-making processes of wildlife, we gain tools to develop more
informed, empathetic, and effective conservation strategies.
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