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MI engine
Feature-resolved measurement and contrast qualification.

From waveform to qualified contrasts
MI ENGINE / FEATURE-RESOLVED MEASUREMENT AND STIMULUS ACCEPTANCE

a One signal, a traceable measurement record

/pɑ/ /si/ /ku/ /tɛ/ /ʃa/ /mi/

Matched sentence · references A / B

Audio hash + voice / generator version

Fixed extraction settings + alignment

b R³ · spectral components c T³ · temporal organization

Harmonics (a.u.) Aperiodic (a.u.)

0 2 4

Frequency (kHz)

0 3 6

Frequency (kHz)

Reference Changed spectrum

F0 = 145 Hz; amplitudes redistribute.

MFCC [63–75] · contrast [76–82] · flatness [23]

Flux [21] · onset [11] · modulation [83–88]

Selected feature trajectory r
f
(t)

200 ms

600 ms

2,000 ms
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Time relative to t (s)

Mean · variability · change; L0 = past-directed.

d Speech-specific integration PROPOSED ADAPTER

Checked phoneme timing · F0 · F1–F3 · harmonic / aperiodic measures · calibrated level

e Qualify the contrast f Require all four cells

Target terms

Other terms
Intended displacement

Within fixed tolerances

S comparison: bound timing. T comparison: bound spectrum.

Both: F0, level, pronunciation, naturalness and covariance.

Sᴬ Tᴬ Sᴬ Tᴮ

Sᴮ Tᴬ Sᴮ Tᴮ

FAIL → regenerate / resynthesize → re-measure PASS → full vectors for analysis; X/Y for display

Procedural illustrations; no measured spectra, accepted research cells or participant results.

Procedural / design schematics · no participant or MI-extraction results Editable SVG ↗

http://127.0.0.1:8791/paper/assets/mi-engine-architecture.svg
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Stimulus space
Stored anchors, harmonic and aperiodic structure, and local timing.

a A discrete, reference-relative bank b Speech structure at fixed F0

F
Anchors

Z · competing sound

TMR: +12 → −12 dB

X · spectral distance
Y · temporal distance

F0 eligibility → select stored recordings

X/Y: normalized distances. Gray cloud: illustrative masker.
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Harmonic Aperiodic Formants

F0 = 145 Hz · harmonic spacing preserved

Procedural structure, not an STFT or measured MI output.

c Timing redistributes segments and pauses

Reference

Altered timing
/pɑ/ /si/ /ku/ /tɛ/ /ʃa/ /mi/

Same event order and total span; local timing changes. 0–3 s

Procedural / design schematics · no participant or MI-extraction results Editable SVG ↗

http://127.0.0.1:8791/paper/assets/stimulus-space.svg
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Experimental design
Reciprocal component comparisons and independent retained transfer.

a Reciprocal component comparisons b Independent transfer trial

A-like timing B-like timing

A-like
spectrum

B-like
spectrum

00 Reference 01 Timing

10 Spectrum 11 Joint

B familiarization vs control-voice C exposure

Pre → post → separate-day replication

New utterances · accepted recordings · schematic glyphs

STAGE I Profile → probe → lock

New eligible SNHL cohort · randomize 1:1

Week 0 Week 4 Week 8

Profile-guided

Dose-matched control

Training No training

PRIMARY ENDPOINT

New natural talkers · speech reception threshold

Four weeks after training ends

No assumed benefit; test the between-policy difference.
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