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* Habit formation * Social interactions * Various machine learning methods are combined with AIF to
* Goal-directed behaviour 7 * Predictive Coding (PC) build adaptive agents with epistemic, social, and

* Probabilistic Programming = DAI collaborative behaviour.
« Decision-making * Applications of AIF in simple environments indicate that these
agents’ abilities can be extended to navigate social contexts.

* Active inference (AIF) is a theory of human Fuctersiansmy
perception, planning, and action

Free Energy Principle (FEP) optimizes

surprise * Bayesian Target Modelling

for Active Inference + Afree energy model

= Deep Active Inference e + Boltzmann distribution « Contex-sensitive behaviour can enable seamless and efficient

Minimization of surprise through variational
free energy (VFE) using generative models

(DAI) . " communication with humans.
* Expected free energy (EFE) depicted in N » Goal-directed behaviour Chance constraint .
. * Exploratory and exploitative A * AIF models become more complex when applied to more
Figure 1 extends VFE . ) * Applications on robots L i . . . .
) o ) behaviour e « Multimodal Variati L intricate behaviours and contexts, leading to inapplicability to
* Collaborative agents, collective intelligence, « Imitation Learning © Sl meractons uttimodat variationa real-life scenarios. In theory, agents can acquire knowledge

and modelling of trust in human-computer . DAl Autoencoder Active
interactions Figure 1: Anatomy of belief updating [1] » Decision-making behaviour Inference (MVAE-AIF)

_ ) ) . S * World Models = Multimodal Hierarchical

) « Predictive COdlng (PC) u Applications on robots Dirichlet Process
2‘ Research Questlons . Sophisticated AIF Figure 3: Applications found in literature (MHDP)
How have active inference and the free-energy principle been applied to embodied 4. Results - Mlmlcklng Social Human BehaVIour 6. Conclusion

agents and the mimicking of social human behaviours? » AIF and FEP applications can provide insight into human

cognition and elevate intelligence and social behaviourin
intelligent agents.

« Current AIF models should be applied to real-life scenarios to
ensure their applicability.

with their intentions if these challenges are overcome.

* Collaborative AIF agents for team-optimal
behaviour [3]

* Emergence of social rules [4]
* Heterogeneous agent teams [5]

RQ 1. What methods and models have been used to apply the active inference and
the free-energy principle to embodied agents?
RQ 2. How do the active inference and the free-energy principle relate to social

human behaviours? * Collef:tive intelligence [6] ) ) - Future improvements should focus on integrating physical
RQ 3. What are the challenges and limitations of active inference and the free- * Trustin human-computer interactions [7] dynamics and computational aspects into simple AIF models.
energy principle applications on intelligent agents? * Cumulative culture [8]
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Figure 2: PRISMA Flow Diagram



