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Objectives:

To investigate the properties of temporally changing signals in relation to the expression of
emotion, centering around the voice of Noh as produced by Yasuyuki Konparu, a prominent master
of the Konparu School of Noh in Nara. Acoustic signals that have been recorded both in an anechoic
chamber and in the Noh theatre (without audience) in Nara in the current project will be analyzed
and artificially modified for subjective evaluation. A new method of TANDEM-STRAIGHT, which
was basically innovated and improved both in accuracy and speed of processing of rapidly changing
voice quality by Kawahara and his student Morise during the 2007 project period, will be used for
an accurate and fast signal processing for analysis/synthesis of the Noh voice. The recorded signals
will be examined and selected using the new signal processing method and by participation of J. C.
Williams, an expert in voice research. Artificially modified acoustic signal samples will be subject to
perceptual evaluation by different groups of listeners:, trained in Noh voicing, naive about Noh but

trained in music, no training in voice production, and foreigners without understanding Japanese.
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Prof. Hideki Kawahara, Wakayama U., Faculty of Systems Engineering
(Speech signal processing)
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Mr. Yasuyuki Konparu (Noh Master, Konparu School of Noh, Nara)
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Dr. Kiyoshi Honda, Université de la Sorbonne Nouvelle - Paris 111,
Phonetics & Phonology Laboratories (Laryngologist and Speech Scientist)
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Dr. Masanori Morise, Kwansei Gakuin U., Research Center for Human &
Media (Audio signal processing)

Ms. J. C. Williams  Independent Researcher in Language and Speech
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Perception % 75 FHEAFZEE . HEATE)

MRS BRME A -
F1M: 20084 5 H 20~21 H (Jv &Z4H)
20 20084 10 H 8~ 9 H (B &%)
F3ME: 20094 2H 3~ 5 H (B &SN

T E FEAE DREEE

2007 D, FEARPICHE SNTEFRBENRRER & £ OFAERBRICL Y AnEsiieoT,
A4EFET, TANDEM-STRAIGHT & W) ZOH LWT L Z U R A& ANVTHIE 2D -, oA
BREFIIC T DR —ODOREM > TONEEZED D LT, FHHREEENE LL{EEIND D, ik
BIREDT —Z 242 Z L NARE L 70 % & i, RHRE L 72 BAE B OMEE 721 2 855 DO H5 8 D B
DEFIZONWTHEL, TOFLELTOBZZOMBEZFERDL LN TEDL LI RoT2, JC. 71V




T LARE, BEGHIOEERRRAEEN LT, ESNLEZEOT NSRBI 22 b o0V
CTNVERATE, KEIT. A OAFRAREFO MRIIC L D8 LWEIR 2 W TRAE FIEOHIR%Z 5 %
72 ZOMROFER., REORFICA LN DRFITEIFICH A D FOME & LT, #koFHR2 Tl
RATREZRBIER, FRAE B DA MIME DR R 2 ELN T IZET 5, AT MLOFRESE NS OB-BLE . Zh
ICBET 28 L LT, ML DAy TFOEE N AR hu /T ATHHATE RWEAIL, bhvb
NOFH LW TIEIC LD XSX £ E 9 R T, B2 2Lt a0 AaRkAmNE LD
ZLERTIENTER, TEARZOELOMIEITIES  MEBAREILE O LAY, REDRH IR E TR
BAZE G525 2 & GERIGE STV T FE RS & A E SRS OISIVED DT D R E OBF A B 2 D
VERSHH T ENRENT,

Achievement:

A new method of TANDEM-STRAIGHT was created basically improving the STRAIGHT
algorithm of speech signal processing by Kawahara and his student Morise during the 2007 project
period, and this new method was used for analysis/synthesis of the Noh voice, in order to identify
specific sound properties for expressive voice quality control. The recorded signals of Noh were
examined and selected using the new signal processing method and by participation of J. C.
Williams, an expert in voice research for sample selection, based on perceptual judgments in
collaboration with the Noh master. A new scheme of extracting and graphically representing
specific properties in frequency-time space, called XSX, based on TANDEM-STRAIGHT analysis,
was created and used for examining perceptual properties of partially modified sound signals for
specific properties. Recent findings by Kiyoshi Honda on the laryngeal cavity, based on MRI
observations of the larynx in voicing, were shown effective in interpreting some of the peculiar
phenomena observed in highly expressive voice quality in our voice samples in Noh. The study
suggested some basic revisions of the standard theory of voice production, in particular regarding
deviations from periodicity and harmonicity of voice signals under special control for expressive
voice, and deviation from the basic assumption of independence between the vocal fold vibration
and vocal tract resonance in relation to open vs. closed sub-periods of the glottis within each vocal

fold vibration cycle.
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