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Abstract
We present an Action Selection Mechanism inspired by
ethology and theories of emotion. We consider how emo-
tions - using fear as an example - affect the behaviour of ar-
tificial animals, in this case deer and sheep, as paradigmatic
flocking mammals. We show how olfaction can be used
to communicate emotion amongst conspecifics, through
pheromones modelled as particles in a free expansion gas.
The action selection mechanism is demonstrated on virtual
animals in an immersive virtual environment and results
have shown that believable behaviour is achieved.

Ethology
The model for Action Selection is hierarchical like that pro-
posed by Tinbergen [6].
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Figure 1: Hierarchical centres of the major
reproductive instinct of the stickle back male. After

Lorenz 1981 [5]
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Figure 2: A multisystem model for emotion activation.
After Izard 1993 [3]

Artificial Nose
The artificial nose is based on biology and electronic noses
[2]. The clues that olfaction provides enable the animal to
find food, escape from predators, find mates and communi-
cate amongst conspecifics.

Figure 3: Olfaction. From Kelly 1994 [4]

Sheep flight zone

Figure 4: Flight zone in sheep

Overall architecture
Figure 5 shows a detailed diagram of the designed architec-
ture, and the next sections describe its components.
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Figure 5: Detailed architecture

The emotional model is described in [1] and emotion theory
is based on Izard’s Four systems for emotion activation [3].
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Figure 6: Net representing connections in the virtual
animal’s brain
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Figure 7: Mammal flight zone

Implementing emotion signalling
The diagram 8 represent a mammals signalling through
pheromones. The diagrams represent four animals
that communicate an emotion for example fear through
pheromones exhudes through glands [7]. The different
shaded colours represent the animals’ position at three dif-
ferent times, with the darkest the oldest ��� and the white the
last timestep of the simulation. Pheromones are represented
through the concentric circumferences, taken at 9 different
time steps.
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Figure 8: Emotional signalling through pheromones

Emotion Signalling in a Virtual Environment
As seen in figure 9 an abstraction of the body was devel-
oped to perform the bodily functions of perception and ac-
tivation of glands in one place.
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Figure 9: Overview of the animals signalling in a
Virtual Environment

Deer in the CAVE

Figure 10: Users observing virtual deer in the Cave

Extensions
For example, musk-oxen throughout Canada are known to
form defensive circles against predators. In this case, the
circle is formed of older-oxen on with the animals’ horns
protruding outward, thereby protecting their young.

Figure 11: Real musk-oxen performing a
horns-outward behaviour

Acknowledgments
The first author is sponsored by Consejo Nacional de Cien-
cia y Tecnologı́a, CoNaCyT, under grant 155753. The first
author would like to thank Universidad Bonaterra and Car-
los Ignacio Delgado-Flores for their financial support.

References
[1] Carlos Delgado-Mata, Jesus Ibanez, and Ruth Aylett. Let’s run for it: Conspecific

emotional flocking triggered via virtual pheromones. In Andreas Butz, Antonio
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