Vol. 40 No. 2

BT 2R RS
BAERE AL A AR EEOMER & 5
i B & B =vr Fyreatt g o @ B
BASRIAT e AMEFOFAIL, $ER, MHERAROEEEMY AT 4BV TEIFFOR

T A7, SEFKAE, FEORBEIRBENLEFI-NREHNT, RERESTRLERTS
RER T A FELIRET S, AR T, BT, BY), ELAORBEI L (ERTWEXELIUE -
BELT, ERIBOEBFI—NARFRFIMERLL. 2L C, BHASFEBEBERMEFEAR Y
A5 45 CHATR 2HWT, BHLZWEBEI LI, FORBIHRTAER I - AroEELRE
FRBERFZBRL, BHT22L10X-T, AREFEER L. MER L EBES OMMNER %
TV, BEXKE IR TRERToE 5, SRBIIARICHAN SN, KHFXL TR, KEFFI—
NRADZEFEICOVTHERS, BRIESEFI—ADWHES, BLU, Zhrd LB L-ARS
BEOFMIz OV THET 3.

Design and Evaluation of Synthesized Speech with Emotion

AKEMI IiDA,t NICK CAMPBELL!t and MICHIAKI YASUMURA'

This research attempted to create emotional synthesized speech by designing emotional
speech corpora which serve as source database for a concatenated speech synthesis system.
Three corpora of emotional speech (joy, anger and sadness) have been designed for the use
with CHATR, the concatenated speech synthesis system at ATR. A perceptual experiment
was conducted using the synthesized speech generated from each emotion corpus and the result
of the perceptual evaluation proved to be significantly identifiable. This paper describes the
design strategy of emotional speech corpora and reports on results of perceptual experiments
and acoustic analysis of emotional synthesized speech.
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Table 1 Details of text corpus.
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Table 2 Example sentences from each emotional corpus.
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RTAE, wep?] @3S, 3)—ERoTASNLE! W, MRS X,

o BALETA 6 A Do RRTADEMM L a0 5. ML D T3

zhtl

VHAINTERNWTIAF v 7 T3, HEOK R

ik, licé")§OT{5I%E’)}%TTV\V\@#?R%VJ}#%txw.\%h&‘@b:ﬂ}iﬂi)‘%é’)Z&—%?‘%tlﬂ’)d)
7Z WP RREAZE VI DI, MOBREFE-HMTEELTVEDL!

FELA

FE2EDT A5 H, LRE->LZRPRB IO Lo, ZOHDORFEOHMN, MAOBKRZLEIEIF, b

IERBRFDCL o2 RXOFEE LTV, ROBELH, SR, HRISDISRERE, WEL0L

WO BRTERDPRANf 072,

LAPENTVDLRELAT X M 2 HH™, World
Wide Web, BEZOHEMMARK 2 LD, TTICH
MENTWEIOPLINEL 2D 21T, Ik
L727F A 2 BBIEDD L TEWEL 2T A (&
18R, By 58, BLAILE) LE6bET, #1
DOBEIZ LT, Z2ORR, FREFF - A2BK
THETFFAMNIFNENELLLDE R T,

2.5 F¥XbOELE

BIETF XA I A EHRENFET L L &I,
BRFREARERIRY, BEZLFLKEO D & THIEE
TELHXIHE, FHRAMIBEERML. EREF *
AT aA=NADLEF T2 ITRT. i (3.1 &)
TAHIHI, —HIC, EEELLTTFXAMERAL
WaEICIE, HERICRIORER, EEZLAERT LI
PIEEYEZ ONDDS, RFETIE, BHREIEE
HOVIBIZT o TG L7, WTFICERBIEER %R
¥ (FEM, BX U, BARFIICOWCTIITEESE).
o BIEEBALRLTLTHIR

o BIBEOHTEIC X 2 ENEHALI

o HIFMBEORELBBEELY XL - 7 VRIED
2.6 PggeF a4t
WRDOBIELTEOHETIE, R—XErBRORE
DHETRETHIENEL, BHRIIRFELREF LY
FoNBLOBEPOHEERT T YAFHETL S
ENEho721D . L L, BRRICKET 5103
BrHD, HEROFELEONETH S, KFETIE
BHERT L~ a o EZ TR v—RATSH,
BIEZAOTHETEL LD ICBETFF AP 2—32
BEEtLz. 2LTC, $RTCOBEBETFAP 3-8
%, ~AOLHFEE 1 AP EECH—HIZBFHL
7z. DAT kS h7-FFid 16kHz, 16bit TF Y
FEL, 1 XEFDICTE L.
BETFADI—SAOREHHEUTICE &S,
(1) BEEU, By, ELAORE2ELEFI—

NA % FNENIER.

ified as Joy
| W idontifiod as Angor
4 Identified as Sadness

Joy Anger Sadness

Emotion Types

1 BEF+Z 32— 2A0FE
Fig. 1

Evaluation of text corpus.

(2) BB ZRZROEIBICOE, # 30,000 F%.
ZRATHE AR EZERL, Thiwv. ¥R
ETHREBRRE.

(4) BRNS R DEIZEZEZERLZWV,

(5) AR a—SATLICER L. FEEEDOEEH
IR TVE T A 28RA.

(6) MBIE: TEHZTEEBELFAUREE5I&H
L, ZnzHHRsE, BB IEL-012475.

(7) BARRE  —APBITHRE 2 17o7295 2 T47).

3. BMEEFEI—/NXDOFHE

3.1 RETFFZX b a—1XOFHE
AMAETERLET, &Y, ELAOKERETF
AP T NARERT BT F AN, XFEROBRRE
T, AEHICENEZNOREER L TV 502 HET
BEBETo. RLIRTEIEKEI—NADT *
AMEUE, BUI124R, B 154, BLAII0ET
GET3THRTH A, ThoxREETANC, 1A2E
FTORATHL, BEEEFETIFAPZH VL X
DEFLEDNLLOEEY, By, B{Li&r53E
R—LTboo/, BYDFFRA 2@EDS T —
AR BORESEE KL (K1),

F7, WEBREHBIZFFAMINLT, YARRE



482 BRI 2R3 0 Feb. 1999
®*3 HHEEEOTEWNTG A—5F
Table 3 Acoustic characteristics of emotional human.
B EAXREEN (Hz) BiasRE (ms) N7 — (%)
A T O RERE | FY EERE | T BERE
U 256.6 52.9 64.8 31.4 6.8 0.6
®h 262.4 57.3 66.1 28.6 6.8 0.6
ELA | 2429 40.0 73.4 31.8 6.8 0.6
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Fig. 2 Emotion of text readers after read.
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Fig. 3 Duration and pitch of vowels.
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Fig. 4 Duration of pauses within a sentence.
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Fig. 5 Evaluation of emotional human speech.
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Table 4 Sentences synthesized by CHATR.
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Table 5 Acoustic chatracteristics of emotional synthesized speech.

FAR AN (Hz) | RGEE (ms) NT— (%)
B V%  meRE | 79 BERE | ¥H BERE
B 243.8 38.8 83.2 84.7 6.2 1.2
&b 256.2 41.0. 81.8 72.6 5.3 2.2
FEL A 231.1 31.8 93.8 93.1 5.6 1.5

B Identified as Joy
1 Identified as Anger

Joy Anger Sad

Emotion Types
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Fig. 6 Evaluation of emotional synthesized speech.
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Fig. 7 System image.
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