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Abstract. This study addresses the pervasive challenge of semantic drift in multimodal linguistic
frameworks, which hampers effective computational translation. By leveraging neuro-linguistic
processing models, we evaluate the disruptions in semantic coherence across convergent and
divergent linguistic modalities. Utilizing a mixed-methods approach, we employ advanced
neuroimaging techniques alongside computational linguistic analyses to quantify the impact of
semantic drift on translation accuracy. Our findings underscore the necessity for adaptive models
that can dynamically recalibrate semantic alignments in real-time, thereby enhancing translatability
in multilingual contexts. This research contributes a novel perspective on mitigating semantic
discrepancies in complex language systems.
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Introduction

The global expansion of multilingual communication, driven by the pervasive influence of
globalization and digital connectivity, has underscored the critical importance of effective
computational translation systems. However, the persistent challenge of semantic drift—a
phenomenon where meaning shifts unpredictably within and between languages—
continues to impede the accuracy and reliability of these systems. In multimodal linguistic
frameworks, where language inputs are integrated through various media and sensory
channels, the susceptibility to semantic drift is further exacerbated. This drift poses
significant hurdles to achieving coherent and contextually appropriate translations,
particularly in neuro-linguistic frameworks that aim to emulate human cognitive processing



of language.\n\nThis paper seeks to unravel the intricacies of semantic drift within these
frameworks by employing a comprehensive methodological approach that integrates
cutting-edge neuroimaging techniques with robust computational linguistic analyses. By
doing so, we aim to provide insights into the mechanisms that drive semantic divergence
and propose strategies for recalibrating semantic alignments in real-time translations. The
study is structured into key sections: an overview of the theoretical underpinnings of
semantic drift, an exploration of methodological innovations in detecting and measuring
semantic shifts, and a discussion of the implications for enhancing computational
translatability in multilingual environments.\n\n
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