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Abstract

This paper describes a method for producing speech synthesis without signal processing, using re-sequencing of
phone-sized segmets from a pre-recorded speech corpus for the purpose of reproducing the voice characteristics and
speaking style of the original speaker to create novel utterances. We describe procedures for indexing and retrieval
that make the synthesiser independent of language or speaker. A ré—sequencing speech synthesiser doesn’ produce
speech sounds; it produces an index for a random-access retrieval sequence from the original speech to give the closest
approximation to a desired specification from the segments available in a given speech corpus. To find the optimal
sequence of segments for concatenation, the synthesiser first creates an inventory of phones and their acoustical
characteristics, and then selects from amongst these by a weighted combination of the features to give an index of
the segment sequence that best matches the target specification.
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ANALYSIS OF THE CORPUS
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corpus db feature vectors

a) orthography o phoneme mapping
b) phoneme to wavetorm (alignment)
¢) prosodic feature extraction per phone

—
input information: . w

waveform

word string "say this please"

generated Information:

phone string seidhihspliiz

acoustlc features  cep + delta + energy + others

prosodic features {0 + dur + pow + others

L B

2: From orthography to feature vector

PRETEARREMSE A Y BEATFRNORRICH-bH
6 [+

21 B, FEmeEsheREARREROEH
F—ATYOX S CREINTwIrEILET 3 2DDIE
BT & X P RLERWB~OERTH B,

50 BRE. BN X BN ERIT 3 e dic
BEROWGS LUK TRATRD 3L, £FRLFE
EEEHCHERT 208 b5 CTChEROT 74
¥AvhrEns),

89 BREER. BEROKM<2 tAdERTBECLTH
5o T~ balch, SEEEE LTERT <A,
FEF— 2 <—2HORE. F. SRNEER. ~7-D
AT . EBICF T a v ELTRA VAL T
vy M, MR A E. AR P AEMEOE
gH2fEEhde

THEBA RN T 2B TEND LUSEHEN RS
BRENETNOTECVNETORSET 2 0ETHHAN

TR T EEKETHY ., BABFCR, CORDICER

Fm Bt RABOFRCOEREY v T AR TS
BHFEERD 5o | |

3.1 EHELESRFIDLER

BORU %M by CHATR TH. Dk & dHEFNFS
ERECIRIhboRbhiE, DOBIFHET—F
_R—ZBPEERAOY —2F—& L LCRIATRECH 5. A
He LCHENHRE RS b ABAICERECRAl
RS ATERRFE FHIT 2 LEBED D,

3.2 HFEEDFTFAxA»FH

P EFERORE, FRESTRThORBOREIC
FCREINBCLHEL HHLAY, Bri@gAKEDT
BT ERENTHE, COXSAYHT— X OB ICEE
EARERRCI > TERIRY vI/BELLfTEDN,
HFRTIAviv vV HOoEMM (BherareFr)
DEREFAOEERWEE Do
EFRT AV AV P HOEREF OB CREREE
W OB L RA Y, ZHHAOERT L LT AL
AOHEMF — & L 2RO 263 ER L TCD
HEF— A R TR TR C LB TED T 5
DEERDEFALTHEF AL Ly TATOHEBLD
W ERERE R b A RTEI Lo HEFF L. ERES
AvF—vavifirbhs ki, &FET -5 LA
< Viterbi 754 ¥ A v b ®fFhw, A7 A —50F
B A 5 o MEERIH —X R BEEHA — X SRRl I
T oo G 535 MEAIKCH-ZXBH2>TCT I AV
R L ARSICRAFCE VBET 2 BEED S,

3 BRI ALEERRL LTA3RER
RPECH D, b LELEHEENA HMM =7 A 5F[
CEL Y ATRey MEEETSEL, EEfWDC
EREFCH B, KA, SHEREPELARELN -



Twakb, FHF—FR—2DF<ALHEEICEET - IE
BT EHEDTHTH B RABA YT v 7 RDIRYHIC
% LCEROSHIND 57 b BOEHAREHFHL %
YD LEELEDDEEET —E - RXOPHrLBETES
B E 5 2R b EEAMNE E ThidB v, BEOMDEE
Wit RS OHENEREC X > THINCHYEA 2 &
B, IRV v IETRSBERRLDLEL S,

3.3 fdhd

LB OROER & LT, {Bx oFROTHWRIFE
ZAGR T 3 A HOBRITEOME TR 5 o RO ERE
TH, FEELIREER L v o ARECEEE ESHL

o Chicsd LT (Firth 2RO X 5 &) HREER LA -

FEECR. HEAMROE S LET 2 AFHOE
ik bi 3 ADic, HRICHES T\ 5 EETCHRE
BrnT w3 B ER T 3. ChboBwiithtah
BERwAnw2hbobH s, TR 200kt own
T35,

FFEROL~<ATH, 1 KITOKEERD 5 Anic,
Ay —, TREERONEFIVC R 2. $3FHLKCON
TEHLIHERV 5. —H RROLATR, HE
Blicki) 5 LBROB VT ER L RESFCHRNEE*
w—7F5HEEAV3, LD 2EEORMIER
KHECBERL T A2D—AhblhEFllFs c &
TE LN, MELHRCEETROMRICE-EEYEL Ty
5 -]

FEF—2—ARERT 2 ADD0EHR Ly FOHE
PGB HEEA D 3 o E FERIC, SRR itR A ic o
WTHHBERD 53X, ChbDBUHIERSREOTF
BRETNCHERFT B0 b LERT — R R—2ARTHI<Y v
FEhTWEhb, EREENRGROHEINRER N bEH
7F— 2 R~ RAQEHEF nAICTT AR 5 3 HEEICEE T
BriTHid, tHEEHLT, b LEFEF—E—2H7
Yy ZEINTwhnkb, FOX 5 S L N
BRBEHNEDBATEEA R FRHCE 2500 b8EHT 5
T & ﬂgﬂZ‘ﬁ L 2

3.4 REFEI-NITIBEHFOEE

Ei b BEEHOEEN B X UTERN AT IC R
BH Y IARERF— A R—=ZhbERT B b, BT
OB ENETFE LT 302 EROS X UEEN
BEEOBWIC L o THhD 2BBEHD 3. ChEEROE
B X - cEERISROBENEIL T 3 2T, flil.
Fo i ERFOBRCEEDCEYTD 255, EEEOER
RICKIE A B, ¥, BEREOFBIIL
T AIBROTFTROTRIC & - TREHSEDL 5, BEATRER
W EDICENFROFHICENEGOLEAEE L 2k
BEE R cHBMICHET 3,

BRI e R TECTRAbR S T L BEET — &
R—ZAPCERT I TRCOREY v I rohhbElh

CREATION OF THE INDEX
-object: to provide a weights vector
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welght vectors
for fwo cost
functions

¢' :target cost
c” : concat cost

feature vector

a) determine features for phoneset
b) ‘target-held-out’ exhaustive training

¢) specify 'target’ by db feature vectors
and perform linear regression to
determine optimal weight settings

3: Training the selection weights
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SELECTION OF THE UNITS
object: a) maximise continuity
b) minimise target distance
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¢' 1 target cost

¢’ : concatenation
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fite_id + start + dur
file_id + start + dur
file_id + start + dur
file_id + start + dur

S

T

e

b

.“ E
2

kit

weights per phone class
and feature vector index

replay sequence

a) list all candidate phones
b) calculate costs (c,t)
c) select cheapest path (Viterbi)

Bq 4: Selecting the units sequence
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