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Phoneme discrimination using the ACI method
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Experimental design:
● Noise fixed, variable speech level
● 1-up, 1-down weighted procedure

(Kaernbach, 1991) to track 70.7% correct responses: 
down step = 1 dB, up step = 2.4 dB

● Little level roving of ±2.5 dB
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ACI is built from (H+FA) - (M+CR)

● The reverse correlation method allows to experimentally assess the cues 
that are relevant in a discrimination task: Auditory Classification Images
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One weighting function per participant, 
the Auditory Classification Image (ACI)
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ACIs and the concept of listeners’ template

● From SDT: A template is an 
“expected signal s(t)” (Green & 
Swets, 1966), a reference for a 
detection using, e.g., template 
matching.

● The template is thus a weighting function:

Fig. 7 from Dau et al. (1996)
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● The previous concept of template: 

– Represents the average weighting function of an artificial listener

– This concept has been used for a diversity of psychoacoustical tasks, 
including masking experiments, AM detection, and speech intelligibility

ACIs and the concept of listeners’ template

Dau et al. (1996), Jepsen et al. (2008), Biberger & Ewert, (2016), Relaño-Iborra et al. (2019)
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● The ACIs are “templates” that are behaviourally derived from the participant’s data.

– How interpret an ACI?

– Accuracy of the fitting between ACI predictions and the actual participant 
responses?

● I will show results on two participants using two ACIs obtained with two methods.

ACIs and the concept of listeners’ template

Similar to Ahumada et al. (1971), Murray (2011) Varnet et al. (2013) Osses & Varnet (2022, preprint)
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ACIs: What were we expecting?
● H1: The ACIs can be used to predict “aba” and “ada” responses for each participant

● H2: The ACIs from different participants will be somewhat similar but not completely different
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Goodness-of-fit metrics:
● R2

● Deviance

Used during the fitting

But, the GLM is used for 
a binary classification

(Osses & Varnet, 2022, preprint)
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The results for two participants
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Similarity between listening strategies

Δ Prediction
Accuracy %
(above chance)

Pink boxes: Significant predictions
(i.e., similar ACIs)

Possibility to predict “aba” / “ada”  judgements from other participants:

From our four study hypotheses (2 hypotheses mentioned in the presentation): 
The ACIs across participants were too heterogeneous (H2 was not supported).

Fig. 8B from 
Osses & Varnet (2022, preprint)
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Things I did not discuss in detail (1 of 2)

The reverse correlation method requires “random fluctuations” in the trials: Noises

The target sounds (here aba / ada) need to be contrasted: signal preparation

Fig. 1 from 
Osses & Varnet (2022, preprint)
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Things I did not discuss in detail (2 of 2)

Many trials are required (words-in-noise ~3000, prosody ~800)

The noise types that we have evaluated: white noise, SSN, MPS noise, bump noise

Fig. 2 from 
Osses & Varnet (2022, ARCHES)
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Bedankt!
Hebben jullie nog vragen of opmerkingen?

Reproduce some of my figures:
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