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Introduction

* Resynthesizing phoneme posteriorgrams (PPG), the pitch
(FO) and modified X-vectors is a common basis for many

state-of-the-art voice anonymization systems.

 Works on FO are scarce, so we developed and evaluated
eight low-complexity FO modifications prior resynthesis,
utilizing the VoicePrivacy Challenge 2020 framework.

» Altering FO can improve equal-error rate by up to 8% with

minor word-error rate degradation.
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» Baseline output mostly follows input FO (expected)
* FO can be used to distinguish speakers [3] — anonymity hazard!

FO trajectories - file: 2412-153947-0016.wav
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Our Proposed Modifications

FO Removal Modifications - Sample 1 - Gender:F FO Random Walk Modulation - Sample 1 - Gender:F FO Sinusoidal Modulation - Sample 1 - Gender:F

300

400
mmm Original ” = Original
— Vvoiced-flat 50, 350 — modulated-same-1
— — all-flat | —— modulated-same-2
—— smoothing-spline 300
“ N . ~ 1200 . H /‘
1 A /N [
~ ' VI A\ A - \'“ ‘
N -150- 200 v WA -
z \ " -
o
1 ]50_
i -100- \ ‘
100; ‘
L 50 == Original
e random-walk-weak 501 ’
—— random-walk-strong |
0 0

0 1 2 3 4 0 1 2 3 4 0 ] 2

Conclusion

« Random walk noise addition is a viable option
* Low amplitudes attain mostly similar scores to shift-and-scale [4], with a

further irreversibility bonus

High amplitudes perform similar to x-vector based techniques [5,6], but

with a price of possible intonation changes

e a0  Other modifications have drawbacks
35.33 * Smoothing splines do not alter any of the evaluation metrics
35.83 * Modulation causes audible vibrato effect
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Our low-complexity modifications improve anonymization with minor WER.
FO manipulation requires further investigation to unleash its potential

X-vector-domain-adv [5]
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