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Abstract

Speech recognition technology is emerging as a key tool for ensuring seamless human-machine interaction.
However, current speech recognition models have not yet been proven to be applicable to battlefield dominated by
impulsive noise. Therefore, this study examined the effectiveness of four denoising models, essential for applying
speech recognition models to battlefield, and compared and analyzed the performance improvements achieved by
combining them with three speech recognition models. An experimental dataset simulating battlefield environments
was constructed by synthesizing human speech data and battlefield noise data at three Signal-to-Noise Ratios (SNR).
Experimental results demonstrated that all selected denoising models possess real-time processing capabilities, and
fine-tuning approach combining FullSubNet model with Wav2Vec 2.0 model achieved the most robust performance
even in the extreme noise environments.
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Table 1. Experimental dataset configuration

Dataset Number of data Ratio
Train 9,143 70%
Validation 1,306 10%
Test 2613 20%
Total 13,062 100%
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