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Abstract

As the core research direction in the field of human-computer interaction, brain-computer interface (BCI) has long faced challenges
such as unstable signal acquisition, limited decoding efficiency, and insufficient algorithm generalization ability. In order to break
through the bottleneck, this paper discusses the use of artificial intelligence technology, especially generative decoding and deep
learning modeling, which can effectively improve the accuracy of signal resolution and real-time interaction. Based on the Al-
empowered brain-computer interface core algorithm, and on this basis, a Light-GAN+VAE fusion model is proposed, relying on
public data and performance testing, the results show that compared with traditional Al algorithms, the accuracy of the new model
in key tasks is improved by more than 20%. At the same time, the study further verifies the practicability of the scheme through
the development and verification of the system in multiple scenarios. To sum up, this paper effectively uses Al algorithms to break
through the bottleneck of traditional brain-computer interfaces, improve the practical performance and versatility of the system in an
all-round way, and lay the foundation for industrial applications.
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