
▪ Sensory substitution devices (SSDs) convey

spatial information for the blind using sound

spatialization and pitch modulation (Bordeau 

et al., 2023).

▪ SSD users are able to focus their attention on 

relevant information while ignoring irrelevant 

environmental sounds (Buchs et al., 2019).

▪ Increasing the spatial separation between 

simulated auditory distractors and a 

simulated sound source improves localization 

performance (Kawashima et al., 2015).
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Discussion

(1) To what extend do distractors 

perceived with a visual-to-auditory 

SSD impair localization abilities ? 

(2) Does the spatial arrangement 

influence the performance ?
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Visual-to-auditory SSD Localization task
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▪ 19 blindfolded participants (age: M = 23.7, SD = 3.3) localized a target without 

(Single) and among distractors (Multiple) that were either spatially incongruent (I) or 

congruent in azimuth (A) or in elevation (E) with the target. 
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Spatial cues

Elevation localization

▪ No significant effect of the presence of 

distractors [t(18) = 1.36, p = .19], nor of 

the spatial congruence [all t(18) < 0.13, all 

p > .99].

▪ Compression bias with all gains lower 

than 1.0 [all t(18) > 8.42, all p < .0001] 

except in the Single condition [t(18) = 

1.62, p = .12].

▪ In average, a lower azimuth gain in the 

Multiple condition (all spatial congruence 

conditions pooled) than the Single 

condition [t(18) = 2.20, p = .041].

▪ Significant effect of the spatial 

congruence with no more overestimation 

of the laterality in the elevation congruence 

condition [all t(18) > 7.59, p < .0001].
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Figure 1. Visual-to-auditory conversion 

principles of the SSD.

Figure 2. Experimental set-up and the 

locations of the target in the localization task.

Figure 3. Example of the localization task in the Multiple condition with distractors that are 

spatially congruent in elevation. The position of the distractors and the target on the 

visual image is depicted in the 3 spatial congruence conditions.

▪ Azimuth localization abilities with the SSD (using spatial auditory cues) were modulated when the target was displayed among distractors

with comparable regarding the spectral content (elevation congruence).

▪ Although an elevation compression bias was observed, elevation localization abilities with the SSD (using pitch modulation) were not

modulated by the presence of distractors.
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Gain(S)= 0.86 

Gain(I)= 0.77

Gain(A)= 0.77 

Gain(E)= 0.78 

Gain(S)= 1.81 

Gain(I)= 1.80

Gain(A)= 1.95 

Gain(E)= 0.79 
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Figure 4. Mean elevation (left) and azimuth (right) response position as a function of the target position in the Single condition 

(dark blue) and in the Multiple conditions including spatial incongruence (yellow), congruence in azimuth (light blue) and 

congruence in elevation (orange). Error bars show standard error. Solid and dashed lines show the estimated trend from the 

Linear Mixed Model, while the dotted line shows the optimal trend (gain = 1.0).
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