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Brain Inspired Computation for
Generative-, Predictive-, Agentic Al and
AGI: Methods, Systems, Applications

Brain-inspired computation, such spiking neural networks (SNN) and neuromorphic systems,
has proofed its efficiency in their minimal power consumption and massive parallelism, due
to their sparse spike-based/event-based information processing [1, 2]. They can learn and
adapt continuously from data to capture both time and space in their dynamic interaction
and provide model interpretability and data explainability [1, 2]. The talk presents how these
techniques can be used to build more efficient Generative, Predictive, Agentic Al and AGI.
Generative Al, such as LLM, generate new information based on pretrained neural network
models on stored data. Predictive Al take into account most recent data to predict events in a
future time. Agentic Al relates to the design of Al agents that are autonomous entities, able
to evolve itself from data, make decisions, take actions, adapt to the environment,
communicate with other agents. AGI are Al systems aiming to achieving human-like
intelligence. Along with the principles of SNN [1] and of one exemplar brain-inspired SNN
architecture NeuCube [2], the talk presents an analysis of how the main types of
contemporary Al can benefit from their use. Compelling examples are presented for:
modelling neuroimaging data; early prediction of brain abnormalities; brain-machine
interfaces for paralysed people; predicting environmental disasters; robotics; machine
consciousness. Future directions, such as integration of brain-inspired and quantum
computation are discussed [3] along with some currently EU funded projects in the field.
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