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Crossing the Boundary Between Humans and Machines:

A Comparative Study of the Cognitive Mechanisms of the Human Brain and
Large Language Models in Translation
Han Zhili", Jiang Huiyi
NingboTech University, Ningbo, Zhejiang 315100

Abstract : This study systematically compares the neural processes of the human brain and large language
models (LLMs, e.g., BERT, GPT) in translation, focusing on differences in structure, mechanism,
and emotion processing. We explore their respective strengths and weaknesses in language
comprehension, context handling, and translation generation. The results indicate that the human brain
holds unique advantages in emotional expression and contextual flexibility, whereas LLMs excel in
translation efficiency and accuracy. Building on these findings, we propose paths for improvement:
on one hand, drawing inspiration from human cognitive mechanisms to enhance machine translation
models' capacity for emotion and cultural context; on the other, leveraging the technical strengths
of LLMs to augment human translators' practice. In particular, we discuss how to balance emotional
expression and cultural embedding in translation, including strategies such as multi-dimensional
emotion—culture tagging, multi-candidate output reranking, and human - Al collaborative workflows.
Finally, incorporating the latest developments in LLM research, we offer new perspectives and
suggestions for translator training, aiming to advance a novel paradigm of human - machine
collaborative translation.

Keywords : human brain translation; large language models; emotional expression; cultural embedding;
neural machine translation (NMT)
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