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ABSTRACT

Spatial audio rendering relies on accurate localization perception, which necessitates individualized
head-related transfer functions (HRTFs). Previous deep neural network (DNN) approaches for predicting
HRTF magnitude spectra from pinna images primarily used HRTF log-magnitude as the training
output. However, because HRTFs encompass the acoustic properties of the head and torso,
reconstructing the spectral cues essential for elevation localization remains a significant challenge. To
address this issue, we introduce PRTFNet, an end-to-end convolutional neural network (CNN)
designed to reconstruct individual spectral cues in HRTFs while minimizing the influence of head
and torso reflections. PRTFNet utilizes the compact pinna-related transfer function (PRTF) as its
output, which isolates the pinna’s contribution by excluding head and torso reflections from the
head-related impulse response (HRIR). Evaluation using the HUTUBS dataset demonstrates that
PRTFNet effectively reconstructs critical spectral cues, such as the first and second spectral
notches. It surpasses previous deep learning models in performance, achieving lower log spectral
distortion (LSD) and effective LSD (LSDg), thereby enhancing the precision of spectral cue re-
construction for spatial audio rendering.
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Table 1 Objective performance comparison of different
methods for HRTF magnitude individualization
in terms of LSD and LSDy

Methods LSD, dB LSD;, dB
Baseline 10.4 7.5
Baseline with compact PRTF 6.1 6.3
CNN with full grid HRTF 12.3 14.5
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