Reconstructing Voices within the Multiple-AVM framework
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Voice reconstruction in the MAVM framework

= Personalisation of VOCAs

« facilitate social interaction
= provision of personalised voice is associated with greater dignity and improved self-

» Advantages of MAVM framework regarding the Voice Reconstruction task

= flexibility
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The Multlple-AVM framework = Reconstruction of a patient voice with mild dysarthia (Female, with Glasgow accent)

= 2 British accent AVMs: English (106 speakers), Scottish (181 speakers)

« Selection of 4 closest speakers
= pre-selection of 21 female voices with glasgow accent aged 23 to 68 years
= adaptation of the scottish AVM towards each of these 21 voices
= selection of the 4 closest (p378, p573, p044, pl185) according to likelihood given the patient data

..................

- hybrid approach between the AVM and the CAT framework

................................

Mean vector
extraction

Interpolation

- Cluster Adaptive Training (CAT [Gales00])

- the adapted mean vector of a component is interpolated in
an eigenspace spanned by the cluster mean vectors

- vs MAVM: clusters are AVMs which can be tuned towards
the target before interpolation

« the 2 AVMs were adapted to each of the 4 selected speakers leading to 8 adapted AVMs
- Principle of Multiple-AVM

- each AVM is trained separately on data selected according to a specific factor (age,
gender, regional accent, ...)

- during adaptation each AVM is adapted towards a speaker close to the target
(or to the target itself) before interpolation — design of the space in which the
interpolation takes place depending on the application.

Listening Test (38 listeners)

- comparison of 4 reconstructions of the patient’s voice in terms of similarity,

' intelligibilit d natural
- Avera%e Voice-based speech syn- Intelligibility ana naturalness

thesis(|Yamagishil2])

- AVM can be trained independently
- vs MAVM: decision tree intersection allows a wide variety of
possible contexts to be produced

closest voice: Scottish AVM adapted towards the closest p378
interp voice: the proposed approach

interp__sub voice: substitution of f0, dIf0, ddIf0, dur by closest ones
tailored voice: manually reconstructed by speech therapist

How does the Multiple-AVM approach perform in the voice reconstruction task 7
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Table 2: Naturalness evaluation, (95% error margin=5.73).
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= 10-points scale MOS, 30 randomly chosen pairs

Table 1: Estimated interpolation weights for each model stream. Figure 2: Results of the similarity test (top) and of the intelligibility

test (bottom).
AVM.tgt mcep Ify dif;, ddlf, bap d1 d2 d3 d4 d5 Intelligibility
Sco378 | 1391  2.68c+d  1.83e+5  79de+d  45Te-1 | 126e+5  -2.06e+5 -424e+d  -T7.53esd  -3.5de+d o
Eng378 | 1421  4.84e+2  2.10e+2  -13le+4  Ll1Se-l | -4.10e+3  1.07e+5  S.lde+d 73343 3.47ed = transcription test . Conclusion
Sco573 | 59le-l  -232e+d  -1.55e45  90le+d  322e-l | -6.5%+4  -147e+5  -120e+d  T.80e+d 395044 - 20 utterances played just once usi
Eng573 | -5.54e-2  447e+2  254e+4 36943 Llde-l | -4.98e+42  -1.7de+5  -1.62e45  -243e45  -1.29¢+4 . the Multiple-AVM framework is well-suited to the reconstruction task
Sco044 | 897e-2  -1.73e+d  -207e+5  399%e+4  -571e-2 | 462e+d  T3%e+d  930e+d  13lesd  3.55e42 Naturalness + requires small amount of patient’s data
Eng044 | -23le-3 4.34e+3  777e+4  -1.77e+5  34le2 | 4.10e+4  213e+5  1.66e+5 246044  -3.32e+4d . | -
Sco.185 | 476e2  2.13e+d  256e+5  1.65e+5  2.03e-1 | -1.0le+5  424e+5  -18de+d  25%e+d  -7.3Te+3 » AB comparison test s be lfm.e tu.nedl by 2 S.peech practician
Eng.185 -1.94e-2 -8.35e+4 1. 14e+5 1.07e+b -1.41e-1 -4 39%e+4 -1.17e+5 -8 8de+d 1.51e+5 2.93e+3 - asked to Judge Wh|Ch Sample sou nds more natu ral " Interpolation In clean voice eigenspace

= evaluations show improvement in naturalness and intelligibility compared to a voice recon-
structed by a practician but further evaluation is required for similarity.
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