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AlphaWolf: Social Learning, Emotion and Development in Autonomous Virtual Agents

This paper presents research in
social learning currently under way in the
Synthetic Characters Group at the MIT Media
Lab, headed by Professor Bruce Blumberg. The
goal of our Group is to understand the nature of
intelligent behavior by creating computational
entities that are inspired by animals. Over the
last several years, we have built a synthetic-
character-building toolkit with which we create
our virtual entities. By drawing lessons from
nature, we hope to shed some light on certain
hard problems in artificial intelligence,
including action selection, machine learning,
motor control and multi-agent coordination.
The focus of one of our current projects, entitled
AlphaWolf, is social learning in a virtual 3D-
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build up an expectation about what consequences habitually follow that context, and can use the
difference between the actual consequences and the expected consequences as the reward signal
for his learning system.

The second area of research involves development as it relates to social learning.
Animals are born with certain innate behaviors; suckling, for example, is too crucial a behavior
to be left to learning. Over the course of their young lives, animals learn to re-purpose and adapt
these innate behaviors to become useful in other situations. For example, submissive behavior
(rolling over and urinating) appears to be derived from reflex urination in pups [Fox, 1975].
Simulating the timing of innate behaviors (i.e., when they become active or inactive) in the
context of our learning system will allow virtual creatures to be created who are more similar to
real animals. A blend of hard coded behaviors and learned behaviors will create virtual creatures
with predispositions to behave in certain fashions, but the ability to adapt to the vagaries of their
local environment. Each of our wolves will play different roles as it grows up, depending on the
composition of its pack, its built-in developmentally-timed behavioral predispositions and the
learning it has undergone during its life.

There are a variety of real-world applications of our research. Any population of
virtual or physical agents, from crowd scenes in animated movies to autonomous robots
collecting samples on Mars, could benefit from computational models of social learning. Just as
individual animals provide good models for creating individual agents, populations of animals
may inspire mechanisms by which those individual agents will interact. With regard to problems
such as resource allocation, conflict negotiation and cooperation, social learning will create more
robust and adaptable group dynamics. Because the environments inhabited by many populations
of artificial entities are variable and uncertain, it is important to have creatures who are
predisposed toward certain behaviors but can learn and adapt to meet the constraints imposed by
their environment. In addition, most populations of artificial entities will not have all of their
members come online at the same time. Just as our young pups are introduced into the pack
each virtual year, reinforcement batches of agents might need to be introduced periodically into a
mechanical ecology of social groups. Our work in development is applicable to the dynamic
introduction of individuals into an established population.
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