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3. Russian wordstress_and temporal structure

Yord stress in Russian is quantitative
stress with special features of intensity
and melody. The pasition of word stress is
free varying in cases even depending on
accidence.

The synthesized
that lengthening
although

always indicate stress,

syllable words) may be equal toc, or even
less than that of unstressed vouwels. The
reason for this is that stress is tied to

the word fForm and is present in actual use

gven if unrealized by phonetic means.

4. The consonantal nature of the

samﬁles clearly suggested

in certain positions the duration
of the stressed vouel (particularly in tuwo

sound

system palatalization _and pharingalization

The Russian sound
In harmony
the articulatory

Russian consonants. 1is dominated by

system is consonantal.
with the consonantal character
and perceptual basis of
the

fFactors: its duration is determined by its
stress, its vocalic structure by. the
palatal-pharingal articulation.

5. Intonaticnal structures, prosodemes

The text-to-speech system RUSSON uses the
following matrix to produce the actual
intonation forms. If our intonation
experiments SO require, the values of the
matrix can be adjusted.

Operation of the Russian language
text—-to-speech computer system RUSSON

The
content
orthography
steps.

a) First,

program produces sentences of any
entered in correct Russian
in the following three main

using a set of rules the program

maps .the letter sequence into a series of
so-called microelements, which will
ultimately Fform the segmental basis of

artificial speech.

consonants. The sound structure of Russian D) Next, on the basis of the sentence final
speech is basically determined by two punctuation mark the suprasegmental
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Fig. 1. Tha'main steps of the operation of the Russian

language text-to-speech system RUSSON
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structure is generated and then integrated
with the segmental structure.

c) Finally, the code sequence resulting
from the above two steps, which now maps
the complex acoustic phenomena, is passed
to the synthesizer, which will produce the
sentence.

“The ¥ operation of the program-it-more
detailed steps is illustrated in the
flowchart in Fig. 1. :

The stock of micro elehengg

The control program produces the given
sentence with the help of a system of rules
and the inventory of microelements. The
system of rules is implemented in tables
and look wup procedures. The stock of
microelements contains the speech sounds
and the pauses. Each sound is built up of 4
microelements. The RUSSON program produces
the sound structure out of a possible set
of . 37 consonant and -35 vowel phonems
realizations. The pauses between words and
sentences are generated out of )
microelements of different length. Thus,
the inventory of microelements must contain
34 * 4 + 35 * 4 = 232 elements.

IThe letter-to-rhoneme transformation

The Russian text may consist of 31 letters

as well ‘as a soft and a hard mark. Going
through -the string of letters in the -
sentence the program sglects out of-the 21-
consonants and S vowels those which
correspond to the letters, simultenously
carrying out any softening where requied.
At this stage the program also registers
word stress as well as possible sentence

stress- by storing the ordinal number of the
stressed vauel.

Selection of vowel phoneme realizations

The progrém
the correct
takes as

segment designed to establish

vowel phoneme realizations
input data the word to be
processed and the vowel phonemes making up
the word as yielded by thae
letter-to-phoneme transformation. They can
be of the following five types: A, 0, U, I,

E. Taking .these five vogwels and- their
phonetic positions inside the given word
the program selects one of the 35 possible

vowel realizations.In defining the phonetic

positions the program considers stress,
pre—- stress, word initial and word final
positions as well as tha quality of the
preceding and following sound (whether it

is soft or hard).
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processing the sequence of consonants may

undergoc change as a result of the progran
segments which check for wvoicing or
palatalization.

Ugigin nd_devgj 'nv

-~The ' program ~extracts the two-member sound .

clusters from the words of the sentence one
by one. If the cluster is made up of tuwo
consonants, both members will be checked to
see if either of them belong to the
exceptions. If the first member is listed
as one undergoing no modification or the
second member belongs to the set of
consonants that do not change the preceding .
consonant, then the program passes on to
the next cluster. When a modification is
called for, it is carried out with the help
of a table. Word-final consonant-consonant -
clusters require special treatment. First,
the word-final sonorant is devoiced (if

necessary) and then the preceding consorant
is processed. - e

Té'TA mbE’T PYy"CCHIMT Ya’H
o .

< Té’T® mbé’T py"ccromt ua’p?

e ™

- . -Cam’ UBeTY’T BeCHO"ML

Carn’ UBeTY’T BecHO"W?

Hata’ma noe’xana Hapga"yy.

Hara’ma noe’xana nama"uy?

X ign_of iz n

Hera again, ths program first extracts tuo
element sound clusters.If they are both
consonants  then the combinations not
undergoing palatalization are filtered out.
Where required, palatalization is executed

"by changing the number of the initial
member of the cluster. ’

ining the mj emen
The suprasegmental structure corresponding
to the

sounds defined earlier is based On
microelements.Four
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Fig. £ Determination of vowel phonems realization on
o basis of their phonetic position
i tress typed
ture is aided by the santence s J
‘ it ween _ vow ‘in the text as well as the sentence Elnaé
Lii—zlzi_g_;he ? “ punctuation mark. The temporal structurse o
selizatien the utterance is modified soO thatt 22:
nte
Th 1t sitions are composed whenever dguration of the ;owe%hebezgtzgncze tence
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on completed, the complex
sound structure is ready to be produced.

generated is

control its operation whan it sets sound to

the text.

4.4

\

178




