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Dual-path optimized HiIPAMA pronunciation evaluation model
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Abstract: Pronunciation assessment plays a pivotal role in computer-assisted language learning, with its dynamic feature
perception and multi-granularity analysis capabilities directly influencing the accuracy of assessment results. The HIPAMA
model exhibits certain advantages in multi-granularity pronunciation assessment, but it suffers from issues such as perceptual
bias in word stress reiteration and a lack of assessment dimensions for sentence integrity. By deconstructing its hierarchical
attention architecture, a dual-path optimization scheme is proposed, incorporating bidirectional gated recurrent units and
a multi-scale dynamic attention mechanism. This scheme enhances the modeling of pronunciation continuity through the
bidirectional collaborative action of the forget gate and update gate, thereby improving the accuracy of stress boundary
recognition. A multi-scale dynamic attention mechanism with learnable weight allocation is adopted to achieve adaptive
focusing on feature channels and time dimensions. Comparative experiments on the Speechocean762 benchmark dataset show
that the optimized model achieves significant improvements of 4.8% and 14.5% in word stress reiteration assessment metrics
and sentence integrity assessment metrics, respectively, while maintaining the original inference speed. This scheme provides
a more robust feature extraction framework for intelligent speech assessment systems, particularly demonstrating unique
advantages in prosody correction scenarios for non-native learners.
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