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Abstract

Current methods for constructing spatial reverberant sound fields required extensive measurements of binaural room impulse
responses (BRIRs) or relied on interpolation of multiple spatial room impulse responses (SRIRs), which were time-consuming and
computationally intensive. To address these limitations, this paper proposed a lightweight dynamic BRIR synthesis algorithm based
on monophonic room impulse responses (RIRs). The algorithm separately processed direct sound, early reflections, and late diffuse
reverberation by combining the image source method (ISM) and an auto-regressive moving average (ARMA)
model, enabling efficient dynamic BRIR synthesis. Experimental results demonstrated that the proposed method achieved a root
mean square error (RMSE) of 0.2 ms for early reflection arrival times, showed an average deviation of 3.7% in reverberation time
(RTso) across full frequency bands, and maintained binaural coherence (IC) below 0.05. The results indicate that the proposed
synthesis method effectively balances computational efficiency and spatial acoustic accuracy.
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