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Computational Linguistics for Brain Encoding and Decoding: Principles,
Practices and Beyond

Jingyuan Sun Shaonan Wang Zijiao Chen Jixing Li Marie-Francine Moens

Computational linguistics (CL) has witnessed
tremendous advancements in recent years, with
models such as large language models demonstrat-
ing exceptional performance in various natural lan-
guage processing tasks. These advancements high-
light their potential to help understand brain lan-
guage processing, especially through the lens of
brain encoding and decoding. Brain encoding in-
volves the mapping of linguistic stimuli to brain
activity, while brain decoding is the process of re-
constructing linguistic stimuli from observed brain
activities. CL models that excel at capturing and
manipulating linguistic features are crucial for map-
ping linguistic stimuli to brain activities and vice
versa. Brain encoding and decoding have vast ap-
plications, from enhancing human-computer inter-
action to developing assistive technologies for in-
dividuals with communication impairments. This
tutorial will focus on elucidating how computa-
tional linguistics can facilitate brain encoding and
decoding. We will delve into the principles and
practices of using computational linguistics meth-
ods for brain encoding and decoding. We will also
discuss the challenges and future directions of brain
encoding and decoding. Through this tutorial, we
aim to provide a comprehensive and informative
overview of the intersection between computational
linguistics and cognitive neuroscience, inspiring fu-
ture research in this exciting and rapidly evolving
field.
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