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FROM INNATE BIAS TO LEARNED CUES: 
THE ROLE OF SPATIAL LOCALIZABILITY AND PERCEPTUAL LEARNING IN 

THE AUDITORY LOOMING BIAS
Tobias Greif1,2, Karolina Ignatiadis1, Diane Baier1, Roberto Barumerli1, Brigitta Tóth3, Robert Baumgartner1,*

Auditory looming bias
• Prioritized processing of approaching (“looming”) sounds. (1-2)

• Elicited in human adults also during passive inattentive listening. (3)

• Supports automatic hazard detection in dynamic environments.(4)

Cue-specific presence in newborns (3)

• Intensity cues elicit bias even in sleeping newborns.
• Spectral cues (i.e. acoustic filtering in the spectral domain, mainly 

induced by the outer ear) elicit bias only in adults.
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Does looming bias depend on localizability? (6)
Directional localization and externalization ratings (N = 14)
• Novel spectral cues degrade directional localization performance and 

perceptual externalization using headphones

Looming/receding discrimination (N = 14)
• Linear ballistic accumulator model fits show increased speed of 

evidence accumulation for looming responses

• Larger early negativity for native flattened and novel shaped sounds, 
consistent with externalization and associated with larger drift rates

Does localization training transfer to looming bias? (7)
Directional localization training (N = 18)
• Trained 4 days, 90 min each, visual and sensorimotor feedback 
• Slight improvement, 

mainly resolving quadrant errors
• Native tested in loudspeaker array,

novel via headphones

Externalization ratings (N = 17)
• Surprisingly low externalization ratings for DTF-rendered sounds, 

inverted pattern compared to Exp. 1
• No sig. effect of directional localization training

Inattentive looming paradigm (N = 15)
• Listening while watching 

silent movie with subtitles
• Smaller early negativity for 

native flattened sounds 
during pre-test, consistent 
with externalization

• No sig. clusters for any 
other conditions

Spectral cue manipulation
• Native: listener-specific HRTFs (DTFs for Exp. 2)
• Flat: flat magnitude spectrum, phase and broadband ILD maintained 
• Novel: inverted magnitude spectrum, loudness matched

BACKGROUND EXPERIMENT 1: ACUTE EFFECTS EXPERIMENT 2: TRAINING EFFECTS

METHODOLOGY
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N1-related cluster

Looming bias seems to operate as a deeply rooted, 
early-warning mechanism that does not easily adapt 
through conscious learning. 

Early sensory cortical boost and speed-up of 
evidence accumulation align with conscious spatial 
percept and localizability of sound sources.

Bias linked to spatial percept (5)

ALTERNATIVE HYPOTHESES

Bias reflects low-level stimulus 
characteristics
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