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Motivation : when reading aloud a book, a speaker applies significant voice modifi-
cations between narration and dialog parts.

⇒Can a Voice Conversion (VC) system reproduce these intra-speaker modifications?

Framework :

•VC system based on Phonetic Posteriorgrams (PPG), which are temporal repre-
sentations of phoneme probabilities

•Database composed of audiobooks in french language

Introduction

Origin : VC system inspired from [1], designed for foreign accent conversion to address
the 2020 VC Challenge

Structure : the conversion system is composed of 3 main blocks

1. The ACM-ASR model [2] is a pre-trained TDNN-HMM acoustic model that ex-
tracts PPG from input source speech.

2. The PPG-to-Mel model, derived from Tacotron2 [3], predicts mel-spectrogram
from PPG. It is trained on target speaker data.

3. The WaveGlow vocoder is a flow-based network generatingg high quality speech
from mel-spectrograms [4]. It is fine-tuned for each target speaker.

1 - Voice Conversion System

All voices used for experiments are extracted from MUFASAa

Inter-Speaker conversion dataset : 3 female and 3 male voices

• 2 audiobooks (Boule de suif, Petite comtesse), each read by 3 speakers (female
for one, male for the other) in same recording conditions

• train/validation/test sets composed of 1430/30/30 sentences per voice (∼ 1.5 hour)

Intra-Speaker conversion dataset : 1 Direct Speech style voice (DS), 1 Indirect
Speech style voice (IS) with a same speaker

• Subcorpus Synpaflex [5]: audiobook Les misérables read by a female speaker

•Manual annotated character-based speaking turns (DS) and narrator discourse
parts (IS)

•For each style, 1 hour set to train PPG-to-Mel model, 35 sentences to test
ahttp://aghilassini.github.io/demo/mufasa/index.html

2 - Experimental Setup

To evaluate the fine-tuned vocoder and the VC system quality, a CMOS test is done:

• 5-point scale (1 indicates bad and 5 indicates excellent)

• 2 samples with the same linguistic content

1.VocTargetVoice, the target voice sample re-synthesized by the vocoder

2.ConvIntraGen or ConvInterGen, provided by the VC system :
ConvIntraGen: different source and target speakers, with the same gender
ConvInterGen: source and target speakers have different gender

• 12 french native listeners have annotated the quality of 60 samples each

Results :

Configuration MOS score

VocTargetVoice 4.03 ± 0.13
ConvInterGen 2.50 ± 0.20
ConvIntraGen 2.60 ± 0.20

VocTargetVoice is a good upper bound
to evaluate this VC approach

Converted signal quality is similar to
state-of-the-art comparable VC systems

3 - Test 1: Speaker conversion speech quality

To assess the similarity between converted and target voices, a MUSHRA test is done:

•VocTargetVoice (the vocoded target voice sample) is given as reference

• 5 candidates to evaluate, with the same linguistic content as VocTargetVoice

– 3 converted signals: ConvInterGen, ConvIntraGen and, as upper bound, TTC
(the target voice signal is given as input of the VC system)

– 2 vocoded signals of source speakers different from the target one, as lower bound:
VocInterGen, source and target speakers with different gender
VocIntraGen, source and target speakers with the same gender

• 17 french native listeners have annotated 100 samples each

Results :

Configuration Conv Voc

InterGender 54.40 ± 3.27 18.81 ± 3.50
IntraGender 50.72 ± 3.20 25.39 ± 3.14
TTC 61.82 ± 3.20 -

As expected, TTC gives the best simi-
larity, but its performance is moderate

ConvInterGen and ConvIntraGen give
promising results.

4 - Test 2: Inter-speaker similarity

The ability of VC system to convert IS style to DS one is assessed by a MUSHRA test

• 2 references: vocoded IS and vocoded DS samples

• 5 candidates whose IS/DS style proximity is to be rated, from 0 (IS) to 100 (DS):

– 3 converted samples in configurations IS-to-IS, DS-to-DS, IS-to-DS

– 2 vocoded samples: one with IS style, one with DS style

Results :

•The vocoded IS samples seem to be hard to be recognized as IS style samples

•The vocoded DS samples are fairly associated to DS style

• IS-to-IS converted samples are better recognized as IS than vocoded IS samples

5 - Test 3: Intra-speaker similarity

•One of rare studies to apply a PPG-based VC system in french language.

•Quality of converted samples similar to ones generated by state of the art VC
systems.

•Promising results of similarity listening tests: speaker identity can be changed if
speakers are different and preserved otherwise.

•This work is a first attempt to convert speech from indirect style to direct style.

Future works :

•The use of a prosodic measure representing the identity of speaker is necessary [6].

•Additional subjective evaluation would be done to assess intra-speaker conversion.
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