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Humans correctly classify natural sounds in a novel
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Audio event recognition models:

e Audio Spectrogram Transformer (AST) [3]
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Models invariances are shaped by task specificity

classification paradigm

 Bidirectional Encoder Audio Transformers (BEATS) [4]

TASK:

 Whisper-AT [5]

e CochEvent-R

“Choose the category

e CochEvent-S
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e Selected 11 sound clips per category
from the FSD50K dataset [2]

 All samples were 2s duration
* N=20 participants (Prolific)
« 80 +- 2% accuracy across all categories
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Speech recognition models:
« HUBERT [6]
* Wav2Vec2.0 [/]

* Whisper [8]

 CochWord-R [9]
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Human-like invariances for
sound categorization emerge
In models trained on auditory
events

* Models trained on speech
recognition generally have
non human-like invariances
for auditory event
categorization
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Conclusion

* Developed a paradigm testing model-human invariance alignment in audio event

categorization

* Metamer recognizability increases with task specificity and adversarial training
At the classification stage, models still have non human-like invariances
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gochleagram perturbations [9, 10]
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Inthouse models (Cochleagram + ResNet50):
 CochEvent-R: Auditory event recognition model with adversarial training
 CochEvent-S: Auditory event recognition model with standard training
 CochWord-R: Speech recognition model with adversarial training
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Tested model metamers generated from the final representation layer

for a set of controlled in-house models

e Adversarial training improves recognizability of model metamers,
but only when model is trained on an auditory event task

uman recognition of model metamers increases with adversarial training
e Adversarial training improves alignment to human perception by increasing robustness to small
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Tested model metamers generated from
the final representation layer and the
final classification layer for models
trained on audio event recognition

e Recognizabiltly of model metamers
drops significantly at the final
classification stage

e Decrease In recognizabillity Is least
pronounced in the adversarially trained

model
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