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Abstract Speech acoustics easily vary due to non-linguistic factors such as speaker differences and microphone
differences. The authors already proposed a structural representation of speech, where these variations can be effec-
tively removed. This representation discards absolute and static properties of speech events and captures only their
relative and dynamic features. Recently, a new framework of speech synthesis based on this structural representation
has been proposed. Here, an utterance is characterized by two separate attributes, speaker-independent speech form
and speaker-dependent embodiment features found in that utterance. On this framework, a new utterance is gen-
erated by realizing a given speech form acoustically and this realization is enabled by providing speaker-dependent
embodiment features. This generation process can be viewed as implementation of infants’ vocal imitation on a
machine. In this report, based on this structural representation, cross-speaker and cross-language voice conversion is
implemented. A speaker’s two utterances of Japanese and English are modeled as a single speech form. By providing
another speaker’s Japanese utterance of the same content, the English utterance of that speaker will be generated
using the speech form. In this report, the performance of the proposed method is evaluated and its problems are

also made clear.
Key words structural representation of speech, speaker-invariance, vocal imitation, language conversion, speaker
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HD. AR FVBWCEHEE OF ER AR FFES R 5
KBTS DEAWPEE T A — 7L, 77T AT AERIZBONTIE
PN AR L > TR TE D Z RSN TN D [4].
Ko T, i I L OFFERIRFRECIE T R O 22 BRI A 1
PHERE L TREATES, FRIIMNTHIEHICL o THFS
A, MU A L TR SN D T, T L OEBITE
FIZIARGETH D EE2D. Lhicky, ZhHIESHENE
WIC L B EEBREEROLERIL = Ac+b E WD T 7 ¢ VA
2L o GEEIMIZET LT 5.

2.2 EFOBENRR

a—27 U v FZEMIZEWT N ABOTIRIE yCy ROTHAH
A EDD 2 & T—RICRETE S, ILEERELHIZHE N
T, RERMOEEHTIZ RO D Z LT, FREAEE G
PICRGETE D, Linl, BEBERES 7 AT AZEMOR L
LCHER, mIBEBHTY CHREZER L-5GG, SHatEoE,
WL TEOENRLTED OND. UL, FESEMERIC
KDERNT 7 4 VEBRTET ULENDENETHD. ZIZT,
FRHIBERE DA I A R BERE T & 2 Bhattacharyya PR (LA
T, BD) ZHW\WD 2 & u2EZ2D. LED ZOOWMEHKEST
pi(z) & p2(z) ® BDIF TR (1) IZL>TRED.

BD(p1,p2) = —In / TV @m @) (1)

ZOWE, ToONMICH LTHEDOT T 4 L ERE LT,

9



CQA

............. BHOBDOEH
61’

3 ARHTTEICIES < O (2 KEDHE)
Fig.3 Solution of the searching probrem.

ZAAIRIO BD XA MR TARETH D, T OREMITIERE
BHITBNT BT 5 [2]. by 72 b7 AZERICET 55
WHEREDRE HAMERE TR T Z & T, HSHEULERICE
K ERELEENESREZRDD Z LN TE D LRI, BEH
\CHERET D E R DX A T I 7 AT E LTIRAD ZEN
Tx5 (K1)

2.3 —HEDOHEEL

—HEFE N OEENRZEMET 2N ER 2 ([ORd. HAE
FED BRI AT MVRIIZRD, 77 A NT ARINCEH
T5. FTARNTLRHNGETRRINEETH L=, #HY7R
R E CRY S NZF—XKMENO 7 7 A b7 AR50E, [H—o
BREELQOSMAPOOY L TIAFNE LTRRTZENRTE D (%
DANCKHET HRHRIZRMIC L > TR D). ZhbDr 7R
b T LOTHREE T O AEIHEREA R D Z & TRF D DG
MRS EGD. EERICE, —EFEIrLRAL~YLVa7ZET VEHE
EL, SmHERHTI 2155,

3. BEMRRICEDIC(ERER

3.1 BEMFERICKENY FILEDOIER

YRS I T RN D EE O EER P OISR A NIRRT~
GLpoTWD, ZHICK LT, FEOEH (Hk) 2Hikic
R Z & TEFREAERT DA EREDIZ > TRESh .
22T, FEBROFEE VRIS T D 8T A — & Z R D
YEZR 7 A N7 LAZEMICBIT DREREE LTEREL,
LICZEOEBE I HRR SN TE 7 [5]. BN REIITEESR
DTN L » TR SN D =0, ZRET ClIEELE2TE
BIENCENT D Z S IETERY. L, BRCESEShiz—
WOFBELEH XU, ¥—F v MEOETERGOIF/EHEIK
B TANT LAZEBICBWTHMICHEE TE . Z>OFE
BN T A5 N (1, S1), N(u2,52) £725%E, BD
OFEX (1) IKRD L5172 5.

1op (Si+3%)\ " 1|31+ 2)/2|
BD = — —In ———2L— (2
8”‘12 < 2 ) H12 + 2 n |21|1/2|22‘1/2 ( )

(12 = p1 — po, |Z|1E 2 OFFFIXEERT. )

K (2) D96 BD, p2, L1, Yo ZEEAITH D LIFEL,

[
&

a BZ/NA )V HIVES

T TR S LRE
!

IR S LR

HEOBEEERMD
Pexiiliaofist 7Yy
WENRREED

(BhattacharyyafEf)

4 EEOREICIED < FHAL

Fig.4 Voice conversion based on structuralization of speech.
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Table 1 Judgement criteria for the listening experiments.
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