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Discussion

Localization task

Does the cross-modal correspondence between 

auditory pitch and visual height improve 

localization abilities with a SSD ?
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Localization

(Before)
Familiarization

▪ Elevation unsigned error was lower with the 

Monotonic than with the Noise conversion scheme
▪ Sensory substitution devices (SSDs) convey spatial

information for the blind (Kristjánsson et al., 2017).

▪ Elevation of spatialized sound is misperceived (Wenzel et 

al., 1993).

▪ Cross-modal correspondence between pitch and visual 

height (Spence et al., 2013) is intuitive in a recognition 

task (Stiles et al., 2015).

▪ Facilitation effect of the cross-modal correspondence 

between auditory pitch and visual height in the early 

stage of use of a SSD.

▪ Cross-modal correspondence seems intuitive to localize 

an object with an SSD.

▪ A compression bias was observed? and elevation 

gains were closer to 1.0 with the Monotonic than 

Noise conversion scheme

Localization

(After)

Before: Monotonic (0.61, 95% 

CI = [0.49, 0.73])  > Noise (0.35, 

95% CI = [0.24, 0.47]), p = .003

After: Monotonic (1.02, 95% CI 

= [0.9, 1.13]) > Noise (0.28, 95% 

CI = [0.16, 0.4]), p < .0001
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Metrics for localization abilities:

▪ Error-based (unsigned error)

▪ Regression-based (response 

position and gain)
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▪ 19 blindfolded participants (age: M = 25.5, SD = 3.04) 

tested the Noise and Motononic conversion schemes
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Figure 4. Mean elevation response as 

a function of target elevation, before 

and after the familiarization. Solid 

lines show the estimated trend from 

the Linear Mixed Model while the 

dotted line shows the optimal trend.

Figure 1. Examples of soundscapes associated to an image with the Noise (left) and Monotonic 

(right) conversion schemes.

Figure 2. Experimental set-up and possible locations 

of the target in the localization task.

Figure 3. Mean unsigned error in elevation as a function of target elevation, before and after 

the familiarization.

Before: Monotonic (M = 31.5°, SD = 27.2) < Noise (M = 40.2°, SD = 37.0),

p < .0001.

After: Monotonic (M = 19.8°, SD = 16.3) < Noise (M = 24.9°, SD = 18.4), 

p < .0001.
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