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Problem Statement and our Contributions

Experiment II: Conditions & Procedure

» The COVID-19 pandemic has made traditional face-to-face listening test
challenging due to social distancing rules and regulations

» Recent web-based platforms are available for speech intelligibility test in
normal hearing (NH) listeners [1] and cochlear implant (CI) users [2]

'1]: installing standalone application, uploading data to the cloud

2]: depending on direct audio input which bypassing the mic

» We conducted two remote speech reception threshold (SRT)
assessments to evaluate the feasibility and reliability with CI users

Characterizing speech intelligibility in local and remote settings

Comparing the SRTs of the remote with conducted in-person

Experiment I: Experimental Conditions
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Fig. 1 Scenes schematic (E = experimenter; P =

participant). Fig. 2 SRT MATLAB Interface.
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Fig. 3 CMNmatrix Table

» Scenes conditions: Local vs. Remote 1 vs. Remote 2 (Fig. 1)

Local: sound-proof room, high-quality monitor speaker

Remote 1: experimenter in sound-proof room, participant in quiet
conference room using laptop built-in loudspeaker, communicate
with each other via Tencent Meeting

Remote 2: participant in sound-proof room using high-quality
monitor speaker, experimenter 1n quiet conference room
communicate with each other via Tencent Meeting

Experiment I: Procedure

» Subjects: 7 CI users (aged 22 to 47), native Mandarin speaker

» Task: SRT assessment (Fig. 2) with adaptive staircase psychophysical
procedure

» Material: Mandarin Chinese matrix (CMNmatrix) corpus (Fig. 3) with
randomize condition order

» SRT results under different conditions were measured and compared

Experiment I: Results and Discussions
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Fig. 4. Mean SRTs for different test conditions,
error bars indicate the standard deviations., Fig. 5. Correlation matrices of the
Asterisks above indicate the NR effect statistical mean SRTs among different
significance (*p <0.05, **p <0.01, ***p <0.001). assessment scenes.

Table 1. ANOVA results of Experiment 1.

Source F value p value
S F(2,12) = 19.849 < 0.001™
NT F(1,6) = 32.558 0.001*
NR F(1,6) = 48.669 < 0.001™
S X NT F(2,12) =0.767 0.486
S X NR F(2,12) =9.258 0.004™
NT X NR F(1,6) = 19.493 0.004™
S X NT X NR F(2,12) = 0.483 0.628

S represents scene, NT represents noise type, NR represents noise reduction.

» Mean SRT: SSN<Babble, DNN<Noisy, Local < Remote 1 < Remote 2

»Fig. 4 & Table 1: NR effects are significant in all conditions, but the
effects differ in each conditions

» Fig. 5: Remote assessments have strong correlations with local
assessments regardless of the noise-related conditions

» Noise type: Babble
» Scenes conditions: Local vs. Remote 1

» Processing conditions: vocoded speech based on Advanced Combination
Encoder (ACE) strategy with 2, 4, 6, 8, 12, or 16-0f-22 channels
selected

» Subjects: 10 NH listeners (aged 17 to 24), native Mandarin speaker
» Material and comparison are same as Experiment I

Experiment ll: Results and Discussions

» Remote and local assessments
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Conclusions

Fig. 6. Mecan SRTs for different test conditions.

» Remote subjective assessments could be a reliable alternative to face-to-
face assessments for CI research 1n the pandemic

» The relative variation of specific performance can be measured reliably,
but the absolute values should be carefully compared and explained
according to experimental conditions (e.g., internet transmission,
background noise).
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