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ABSTRACT

We address first-shot, noise-aware anomalous sound detection un-
der source and target domain shift, using the synchronized Near
and Far (close and distant) stereo recordings, and we train the en-
tire system from scratch without any pretrained models or external
data. Our design is motivated by an invariance trap that we ob-
serve in this setting: representations learned from scratch with dis-
criminative or denoising objectives, such as machine-ID classifica-
tion, pseudo-cluster metric learning, and far-to-near denoising, col-
lapse fault sensitivity and reach near-chance detection, because one-
class training provides no gradient toward fault-relevant directions.
To avoid this, we combine two complementary branches. First,
we preserve fault-relevant time-frequency structure with windowed
masked spectrogram modeling (MSM), namely a convolutional
encoder-decoder that is trained per machine to reconstruct 60%-
masked 2.5 s log-mel patches from a bottleneck embedding; the
embedding itself, rather than its reconstruction residual, is used for
scoring. Second, we inject fault-axis sensitivity that learning alone
does not discover, using non-neural DSP descriptors computed di-
rectly from each Near and Far window, i.e., a far-context ridge-
residual descriptor and a temporal modulation descriptor. From
normal Near and Far pairs we estimate a Far-correlated shared nui-
sance subspace, and we form a Far-conditioned MSM feature that
attenuates this shared operational and environmental variation while
preserving Near-specific variation. The three blocks are block-
balanced, concatenated, and scored by a single domain-conditional
kNN density estimator with target-domain shrinkage, and the win-
dow scores are aggregated by a top-10% mean into one anomaly
score per file. A single scalar that controls the Far-conditioning is
selected on the development machines and fixed for evaluation, so
that no per-machine tuning is applied and no anomaly labels are
used during training or model selection.
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