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Evaluation of effects of oppressive or vibratory feeling

due to low-frequency sound on annoyance

Makoto Morinaga
(Daido University)

Abstract :

This study aims to evaluate the psychological impact of low-frequency components in road traffic
noise, a source not previously analyzed in this context. An experiment using paired comparison was
conducted in a low-frequency experimental room with 10 participants (aged in their 20s). Original
sound stimuli (with LEFN) and high-pass filtered versions (with reduced LFN) were presented, and
participants were asked which stimulus was more disturbing. Both road traffic noise and helicopter
noise were tested at various A-weighted levels. The results demonstrated that, when the LLA levels
were identical, participants more frequently selected the original (LFN-rich) stimulus as more
disturbing. The subjective equivalence point, where original and high-pass stimuli were perceived
as equally disturbing, occurred when the high-pass stimuli were approximately 2.1 to 4.5 dB louder
than the original stimuli for road traffic noise. These findings are consistent with prior research
and confirm that LFN contributes significantly to perceived annoyance, even in a simplified
experimental setting. A logistic regression analysis further revealed that the relative dominance of
low-frequency components (represented by energy levels at 40-50 Hz) significantly influenced the
likelihood of selecting the original stimulus (p < 0.05). These results highlight the limitations of
LLA-based evaluation for LFN-rich environmental noise and suggest that more nuanced indicators

that account for low-frequency content are necessary for effective noise policy and regulation.
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