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1.. Determine why some synthesizers
sound so unnatural

2. Establish a method for quantitative
assessment of voice quality
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| Introduction () |

VIany research groups are thying torimprove: the
guality of the concatenative synthesis voice.

= The popular method for assessing the quality of
the synthetic voices is subjective and determined

by a statistic score obtained on many:listeners.

= Unnatural voice signals distort and hamper the
nderstanding. and the emotional response (o
VoIce communicatien: — —
--Wﬂopose a methodology based on
comparison of human with synthetic voice.




The methodology ()

SRRV ESUSEU e eminpme) numan: Volce: [1or: “the
~ SRoL corpus and the synthetlc Voice obtaln'ed With
the BAUNM""-and Ilvona™ synthesizer.

= |nvestigated: 5 feminine voices which has
fundamental frequency near to the fundamental
frequency of the synthetic voice.

= The sentences were annotated, determined: the
aluesof thefermants (F1, F2,,and F3);

,-_:é—cz_ggn_g_u_teg;,tﬁéﬁeﬂos FA/R0, F2/FO, F3/FO, the
"Faverage values, and the standard deviation for
these ratios, the difference between the average of

the ratios for human and for synthetic voice.




| The methodology (I) I

-— the.average values of the durations of all
vowels and consonants for each person
and for all speakers.

— the standard deviation of the duration for
all vowels and consonants for all
speakers, on all analyzed sentences.

:!Methodm'c')n ratios of values (formants
vs. pitch); it is highly sensitive to erroneous
measurements in any of these parameters.




| The analysis () I

= Calisestorunnattialness ane:s

=pOOr  concatenation  from  speech
contexts that are inappropriate;

= poor prosodic dynamics;

*the unnatural (erroneous) relation
between the formants and the pitch;

o = o fast.transitions atiiihe border o thes
S Concatenated segments.




The analysis (l)

.___ ) Q-—-—. e -14. —— : ‘;"—- '—,_- - G _"_: 7“ . !‘: y_,
according to the algerithm:

I F (t) <60%-averagg F,)
but F (t) >35%-averagdF,) LTI () =25()

Ifl F, (t) >150% - average(F, ) IR F (t) = F (t)/2

*
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Ji F, () <35%-average(F,) BWEES F (t) =3F, (t)




The values of FO, for 5 feminine speakers spelling
with neutral tone the sentence “Cine a facut
asta?” (first pronunciation, left panel), and
corrected values (right panel)

Cine a facut asta_F0/5 feminine speakers
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The values of FO, for 5 feminine speakers
spelling with neutral tone the sentence Vine
mama (first pronunciation), values given b raat
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Results of the assessment by listeners

A Pargansldiflie grasaely g ey gees i 2l 4

- sentences, “Cine a facut asta?” is the worst
pronounced; the word" asta Is the only which 1s well
pronounced; the pauses between the words are too
short.

Person 2: the prosody is bad; ¢ and t from the word
facut have a poor connection with the neighboring
vowels; the absence of pauses gives the impression of
a single word instead of a sentences; / is pronounced
@6;Short. . -

— S
= Person! 3i therbeginning' of the sentence is uttered in
an unusual way; the prosody Is missing; the recording
IS unpleasant for the hearing.




The evolution of pitch, using WWasp software;

synthetic voice - sentence “Cine a facut asta?”
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Comparation between human and synthetic voice
—selectated segment “a1” from “mama”, sentence
“Vine mama”

S

human voice synthetic voice

reaking
of Fo




Comparation between human and synthetic voice |
—selectated segment “a2” from “mama”, sentence
“Vine mama”

S

human voice synthetlc voice
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Visual inspection of the spectrograms
and pitch graphs ()

Visible" differences in: the spectrum richness, large
departures-irom the natural temporal pattern, lack of
emphasis (low energy on stressed syllables), and
abnormal pitch trajectories are easily identifiable by
comparison at the visual inspection.

The “s” fricative is much less energetic in the
synthetic. voice, the plosive “t” is much weaker

(@lmost absent)inthe syntheticVoice: —

= ifie"group “ci’'is not temporally distinct from the ne
syllable, “u” from facut is too long, and the final
syllable “ta” is too energetic.
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Annotation for human voice using

Praat: sentence “Vine mama”
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The evolution of pitch using Wasp;
synthetic voice - sentence Vine mama’
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Visual inspection of the spectrograms
and pitch graphs (III)

: synthesizer  shows: that: the  synthesis
overemphaszes the prosody (large variations of the
pitch frequency), actor-like, emphatic.

some errors appearing Iin the S2 synthesis do not
appear in the S1 synthesis: ci i1s a distinctly spelled

({ P}

sound, “s” is longer and has more, energy, and the
energy of the final syllable is. well proportioned
lewer) with-respect of the energy of the precedent

"'-"'

sVﬂabIe i
'lﬁé'ﬁynthess looks better and' the spectrogram

reveals a rich spectral content of the sounds, with
well defined formants.




Visual inspection of the spectrograms and
pitch graphs (IV) — synthetic voice —
“Cine a facut asta?”, S1

mr— T

T EN 7.3 7.4 7.5 e 7.7 7.8 7.9 .0 g1 gz g3 g4
el N R RN | KA ERE R Ar i ER T M ST S F AN A A A e A E T Hae AR S SRR ki RR AT Aindl SRR a e AR A Ty N,
wasp 8P (race=2Z050) SF.00
5385
—7E38
H= wasp B8P (rate=2ZFZ050) _ oo
10k — o o o o o o o o o . . . .
o1 —3 . " i . . " . . . . . ¥ . .
—E - i.ll - - . - - - - + L] - - -
5k — o 4. . 3 o ! o o o o o . 3 .
3 . IR Bovoficn . . . . ) ; . 3 .
E |
4} — o mt.fny ‘ AEnEshd 5 L o o 4 A o F o
E o il H | L 5 g o o ; : o ly o
1k — o iy ! | i I 1§ o o ! i o 4 5
3 i ]
E + + . R . + + M + T
3 | v T }
H= wasp Fp 0L 00) Fx. 00
=200 —
z00 — \ M\/ \_'//__
100 -3 \“u_,__h\
kY wasp A type=1lakhel=s) AR OO
Cine a facut asta
Time iz} N 7.3 7.4 R e 7.7 7.8 7.9 5.0 .1 .z ) g4




Analysis of the durations of the sounds-
the temporal aspects

— = .___—,_— ——

= The abnormal long duration of some consonants
like t, ¢, r produces the auditive feeling that the
connections between vowels and consonants are
malformed. human lvona Baum &

= The semi-vocalic consonants (r, n) have durations
that are about twice in synthetic speech than for
thernatural voice, while the plesive consonants.(c,

) nave; ai duraueRrmerestianftwice compared (o
““those in natural speech.




The durations of several phones for human
and synthesized voices in several
sentences
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Phonemes

al
C 0.102

Cine a
t1 facut asta 0156

“r’ from Aseara 0.065
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- mine 0.075




Results of the numerical quality assessment
based on formantic features

— == = g —
—

0 if diff<olF, /F,(vowelhumap]|, else
o.(F. /F,(vowe))=4-1 if diff<2-o[F, /F,(vowelhumay], else
-3

min

tOta'(voweb SlquG(Fk/ F, (vowe)) Qmin = mln(q (vowel))

————

g™ (vowel) = mlnqc(F /' Fo(vowel)) B Q. = Iil \,Slvjvm;(qmtal (vowel))




Comparison of the subjective and the
guantitative assessment, for sentence
“Vine mama”

Vowel | Vowel | Vowel | Vowel
e e al al

S1 S2 S1 S2

0

-3




The gmn_and gtt®  scores for formant vs.
pitch frequencies ratios, for sentence
Vine mama
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Vowels | | i e e a1l

Synthesizer

F1/FO

F2/F0




Discussion and Conclusions ()

- e resuits optained snew=ag| sementwithr
several characterizations: ofi the synthetic
voices performed by human listeners.

= Method based on ratios of values (formants
vs. pitch); it is highly sensitive to erroneous
measurements in any of these parameters.

e semi-vecalic consenants. (h..n).have
urationss that*are aboeut twice in synthetic
sSpeech.




= The definitions of quantitative indices offer
anreasy way to compare the human and the
synthesized voices.

= The quality of an utterance should be
represented by a vector or, better, by a
Lmatrix- ofuindividual scores. of the phones;

i

_ Imoreover eiindividualisfeatures  of each
“phone.
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