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Design and Evaluation of Synthesized Speech with Emotion

- AKEMI Ipa,t NIcK CAMPBELLH 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.

i THEILE (W) 2 XEN EER
BU 12 461 40016
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Table 2 Example sentences from each emotional corpus.
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Table 3 Acoustic chara.cteristips of emotional human.
- EFEEE (Hz) el (ms) 17— {*)
T OFEREE | TR O GRNEEE | 7Y SmEREE
EU” | 256.8 52.9 64.8 314 | 6.8 0.6
#®h 262.4 57.3 66,1 28.6 6.8 0.6 -
HLA | 2429 40.0 73.4 31.8 6.8 0.6
(*H{f : arbitrary unit)
160 [£3) 1‘(:;5] - 3oo (Hz)
% b B i e W
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40 M———— Dluration —a—doy - || 100
~+-Angry | | 5,
20 ; -4-8ad [
Joy Anger Sadness o . ) X X ) o
Bmatian Types ‘ /n/ i fut fet  fof
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Fig. 2 Emotion of text readers after read. . E@3 BROVyT RSN
Fig. 3 Duration and pitch of vowels,
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Fig. 5 Evaluation of emotional human speech.
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foo IR ERAYD (2.2) HEY (1.2) PEL
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BNz BWT, T8, &, EREHey
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TEBRENZZ LIS h o7, CHATRTIE, LB
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Table 4 Sentences synthesized by CHATR.
1. FYF¥—RBBAGETLLRAERTILHLWEREERO T AT AT,
2. &H—, EhA
3. Hh—, BASIwAdiw,
4. Bz, \MRESLLZWE] Ew3kla% [BI20HRARCEWT] LFEITLLA HEAE—..
5. HAH, BEXANITHEBETLTVWE, lkhbokELHNVY 720, FrraoithTaili.
#£5 BHESREEOHRNSH
Table 5 Acoustic chatracteristics of emotional synthesized speech.
- EREEM (Hz) R (ms) N7 - (*)
R FiERE | FH O BREZE | TE REEE
B 243.8 38.8 83.2 84.7 6.2 1.2
#£h 256.2 41.0. B81.8 72.86 5.3 2.2
ELA | 2311 31.8 93.8 93.1 5.6 1.5
(*BfL | arbitrary unit)
oo FEBEB S — Y ERBRTD, Thbb, AHOT

B [dentified as Joy
M Identified as Anger
E Idantifiad as Sad
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Fig. 6 Evaluation of emotional synthesized speech.

Tholk. F4OXE4E, [AM] &) HFES
2EHHEL, BHOFEARERTIE, &R, £0
BERZOL0IBRHEEFI-NAPLRIRSATNS
A, BBREE - SAFOROEFTH L 4 BAER
BNTW3, fbd 25T, B EFILIE
BREN o7 '

4.5 BiESREFEOM
AFRXTERLRFEREFE 15 X2 T V5 4R
ARLT, REE1BANEEEHIILTH o/ H6
ICRETEBY, BIEVEL {HHShAHRE, BT
51%, 3’V 60%, ELA82%THo7z, HEKELR
THREEF- LSS, BESFI-AIIBITSH
HEE LA, BERAECHsRL. HREY
51k, CHATR OERTHE R [ BAETBHL Law
ANOAXBOLE S 7L T4Y 3 —¥ 2 Y FARERKA]
LW ERFE o,

4.6 BECRSEOERER-RTIER
RATRFZETIE, BRBERK Y — VP, BIFER
WHEBOWKEHENT A—=F THHILPFRENL
A0 SEOBHAREFOBRERERTE, £

BFLRR-TWTh, BIFEBIHTE2RER D5
EASRME R, CHATR 2, ABOSFEREE
BiRTo401, AMOBTELOLORERTELY,
ERLWEROBLFEHTFN LT - Ly, 1>
FR—YarAFRERICHIAARESH R, Th
A5 R ULBEEREONSO—ERTHRL LEL
bhd, LA, FERTE, R4DFFAT 1D
[Frb—|[YAFL][TEZ] ZEDQOT LT
2$F— UAEEIC TR S Ao, BIE 2 EE0H
EE7 IR PRNLT, FREFEEEEE, [T
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Fig. T System image. - .

FELAFEYLTHR (BiE*—), REFRANX
ERETHEEL, BEF—CI-sTRALLVERE
TERLT, ERBOZETICREE AL LERE
15, ZRBOSMEER, BRESESRICLoTE
BEOBEEEML-EFE ML TES. 2h
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6. By
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