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A study on prosodic features of Japanese English utterances inferred from

language dependent intonation characteristics

- Experimental verification with a synthesis-by-analysis system -

1. Abstract

Certain defectiveness in a word or a phrase of
utterance occurs in the Japanese-speaking English,
called Japanese English. This study considers such
pitch patterns as a common cause of the
defectiveness, into which little of researches have
been conducted, although recent researches on
Japanese English]{1] have produced some findings
about its characteristics form statistical analysis.

The proposed hypothesis presumes that Japanese
English has better pitch patterns by having the
features of Japanese-based accent removed and the
English-based one accorded with. Some samples of
Japanese English are modified on the basis of
hypothesis individually, and the subjects are asked
in the tests of hypothesis which is the better English
of the two utterances: the original one and the

modified one. The results of the tests almost

confirm the hypothesis.

2. Hypothetical pitch patterns of Japanese
English

The pitch patterns of Japanese English are
presumed to conform to those of Japanese, not of
English, and are defined in terms of difference in
Phonetics between Englishf2] and Japanese[3] as
the following 5 points.
(1) Some syllables of a word are uttered in strong
tones of voice while others in weak tones in English,

because there are, strictly speaking, four or less

levels of stressed syllable in a word. Japanese

Tomoko Nariai (Matriculation Number: 200521365)

Supervisor: Kazuyo Tanaka

English is, however, presumed to utter each syllable
in almost the same tone.

(2) A diphthong in a word is uttered with one
syllable in English, but Japanese English is
presumed to utter it with two syllables.

(3) A content word is uttered in a strong tone of
voice while a functional word in a weak tone in
English, but Japanese English is presumed to utter
each word in almost the same tone.

(4) Some words of a sentence are uttered in strong
tones of voice while others in weak tones in English,
because a sentence accent expresses which word has
the most important meaning of the sentence.
Japanese English are, however, presumed to utter
each wordAof a sentence in almost the same tone.

(5) A sentence is divided out into some phrases,
whose phrases each end with the declines of pitch in
English, because syntactic, semantic or phonetic
factors of a sentence influence how the sentence is
uttered. Japanese English is, however, presumed to
utter a sentence. without concurring with such
factors of the sentence.

In dealing with (4) and (5), different researches[4]
take different approaches and do not provide a
definite knowledge about them yet. So this study
defines them as the 3 nuclei: the first nucleus is a
word defined as sentence accent by syntactic
factors; the second nucleus by semantic factors; the
third nucleus by phonetic factors. Also accent
phrase is defined as concomitant of the nuclei; a

sentence is phrased on the first or the third nucleus,



which phrases each end with the declines of pitch,
and if a word defined as the second nucleus is also
defined as the first or the third one, then the
sentence is phrased on the word.

This study generates the hypothesis that Japanese
English has better pitch patterns by having the

above points of (1)~ (5) improved.

3. Realization of hypothesis about

Japanese English

The hypothesis about Japanese English, defined in
section 2, is realized using synthesis-by-analysis
system STRAIGHTI[5]. Table 1
samples of Japanese English in MOCHA-TIMIT

shows two

data sets used in the tests of hypothesis. Fig. 1 and
Fig. 2 shon the contrasting pitch patterns of
test-samplel, “I gave them several choices and let
them set the priorities”: the former illustrates the
pitch patterns of the original, in which each word
has a strong tone; the latter of the modified speech
on the basis of the hypothesis, in which three nuclei
have strong tones and two accent phrases are
formed, at the end of which the first nucleus are
realized as a sharp fall in pitch.

Table 1: Sample sentences

lSpeaker, Sentence

Speaker(s0226), Sentence(ti216)
Speaker(s0221), Sentence(ti353)

Test—sample1
Test—sample2
200

180
160

A W

80
60
40
201

[s]

1000 2000 3000 4000 5000 6000
Time{ms)

Fig.1: The pitch patterns of the original speech
First nucleus:[choices][priorities];
Second nucleus:[several], Accent phrase:[I gave

them several choices][and let them set the priorities]

200

180

W L .eg
;i A‘:\_L 4 -h:»\

40}
20

1000 2000 3000 4000 5000 6000
Time(ms)

Fig.2: the pitch patterns of the modified speech

4. Verification for hypothesis

The evaluation tests of the hypothesis are carried
out. Seven subjects each, with fairly good command
of English, are asked which is the better English of
the two utterances: the original one and the
modified one. Table 2 shows the result: O means
the answer that supports the hypothesis; X that
rejects it; /A that he cannot tell the difference
between these two speeches. As the results of the
tests, 5 out of 7 subjects are for and 1 is against the
hypothesis, which almost confirm the hypothesis.
The tests need more samples or subjects, which
remain to be solved in the future.
Table 2: The results of the tests( O :support;
X reject; A :ineffective answer)

Subject A B C D E

O O A O x
O O O O A

F G
Test—samplel O A
Test—sample2 A A
reference
[1] M. Obari, etc., " A 7 1 7§ @i 2 FIMA L
ToRFEHE VAT LIIBAT BAHFA,” Doctoral
thesis of University of Tsukuba, 2006.
[2] 1 Yasui, P BERHE,1995.
[3] M. Sugito, [BAFEEFDHIEHE 2% A
AANDFERE] TR EBE,1996.
[4] K. Lambrecht, Information Structure and
Sentence Form, Cambridge University Press, 1994.
[5] H.Kéwahara, etc: Speech Communication,
Vol.27, No.3-4, pp.187-207, 1999].



INGRTFRMERRELT-AIEROHEH &K R

1. 1ZL&HIC

A= oy NROKRE BEF RO L ML
T B HALTFANIF Lo,

KEOEFLTFAMEGNLHMOT F A
BhERENCHLE T A0, TR ESCERE
FEALHE 7 X OWFFE I THREESN - H A A
Tdhb, ZNHD5E THROLMICIF RSN DS
VL TR ARG, BERFR S BEAREMNICEAD
TEEFEFARMELTERIEET F AN TdHD,

Losb, 77 AMNIE, /b, =y A1, B
e OdNC FEATELLIEERRMLIZT X A
MOEMEM L L TOfIMEZ BRLTZT F 2AbHY
AWFIETrI MRS 27T AN LR T2,

THXRANDHE TRERLHELITIGA . HFlRs
T X ANIECIN Y () AR T EIFHEF
WREIRTHFORNE A4 — R ICL>TE
B ETET ALIND, —J . PRLT R AMIA
PV =BG AN TRESNIZY, SN LT
ENBHD, ZEIT o= R DOFENFE AT
U RO TSR M 72 R AR A3 S N A D FE s e A7
VN ENS TR EER 235 D,

Lo, B FEICEDET ML TIEEAN—T—X
B AN O B S RBL A TEICIEIR AR 28
HD, BR-EWTIANELSRELIZET MED
WrEEo i RRBRICEAET VR[1,2]00 T
RN LDET LB BB,

AWEIEIE, B AMIZE SO TINRT AN
T NACLT D, BRI, BEKSCFEOHER /N
PRI, TH AR BB A e B X &1
[0 RSN

2. RETDLHFE

HUCARFEOEL R T, AJHINBET XA
FT, DI AYHBERTHD, RAFRITLEZ
FLU. FIITEAT OHBRFHE RS DERE R

* “Extracting and Organizing Character Information
for Novel Texts” by Kozue BABA

[ AmEmEor

M1 AT HREOBE

Fo RFEIFR X TADIERO Tl ) LT
R D575,
2.1 NHIEROHIH

SR SCEATIT bl F9. TR AR
P B, T D LRI SRR O
SEA,

WAT | T RE SR RS BT HE S T A4 2
5, AT, AN I OBREE B 57
BHIT. 18 T5 ATEEE NS LA IR0 7 R 4]) 535
NZBUNEEL T | TEIESARAT Ol 5 A4 e
AR LT,

NI U, BB AZ AV TA
4 O D SRS N OB PR 3B, S
BIBMEOTRE L THER ) . (40, T4, TR
T ORI L TR Th D,

BAfie, N4 EBIEA £ TYAMET 5, AR
T ADEE DBIEREED T AWIE B LIF
5,

22 NPIEROERIE

BT R DI A TR E RO
B4 EHE Y5, BE 4 HBRICHEITHIL
FEEETHBI | AR TIEAF TR TH A

— 8% —



FELEILTUVD,

BB ST 5 A A it
FEEC R R AE RV 5, Betkic, B
WTAMHRBIR A TS,

TRFIET AT,
HAF IS

3. EERFTE

HENEBNIILERI N TOBERDD, S
OB/ 4 & XTSI SR AT o7,
BELTNHIEI= RN — - T - R—1ED[E/LT
O AT RANAEOT AR Hps]. T2
ZFOBR] [EaRE]THD,

AWER . NFTHELZIEMERFE

D RE R % L RS B LB BRI L 72, UL

NOHBROE 2 EBMICFHET A2 LI EEE©
HDHTD ARSI AR L THEET
BTz,

3.1 NMESR i O FHE

N IESR AR OFEM TIE. ARG LB
HHZ DWW TENE NI E T 72,

N4 OFEE T 43.0%, FHHREIT 65.8%TH-
Too ANMNZBARS Do oizZ bl TEREE AT RA
DOT=DITHIHRN DS o7, Fio, JEREEMNT
BEVIZ Lo THIHRRO AL o 72,

BHERH ORE T 34.3%, HHEIT 15.8%ThH
27z, THR—2XADMHSET BT BT
Bl EMIEL Sz, — 55, TEME R+
KO B ANALBEBGE L), T #E B0
FEICHIS T ARANEEA T2, TR
BTt pE TEZ2W OB B THEH R EI o7,
32 AT 5ER

X 2 (3T AR K Jiz U CERR S Lz A 4E
MR Ths, A BF. BRHE . HEE. KEE
Lo A=) — ECEERREIRE OIS
R (F 2 TIEEROEMCHEoTVWS) IZE
BENi, 5T FECHEIEFICBEETIA

Y i3 FEBIRAN BER TN A T %gﬂ/ﬁkut

(X 2 TIHEABTHEH>THD) ¢
o> 3 YRELITHL Th, T’“fﬂfﬁk“@ﬂ\wﬂ—ﬂ:

TEEREEEFOEBEAFEBIE O BRI

B, BFESEET
/l/“—'jé‘ﬂ.‘/ﬁibf‘-o
MHERKICBITAAYMOREZFIRT22LT,

BT D ANWIEARERIC

X9 B NHaER

X2 TASEogkiz) I

BEEAYMOHBNRFTRETHD, o, BEEAYD
TENZHE B 3226 THHTUAEMR~DISAIZHE
BT BRIREM 3 D, 1272 L ANFFEDF BRI 5
I OB GRTBIR, AT B, diod BIfR
IREVITMBIR, BROT LT A B BRI
THTETEENTIRETH D,

4. BEHylz

INERT AL AU —RB G AT E DS
THREBESPHFEINDIEN DD FEIFRICES
ET MBI TR 35,

AWFIEIE. NENMBERIZE B L TN F
AT T AL T HDFIEERREL,

FRSAVI-RRRRIE, RSB 8 ECH A D

KBRS AWFE BRI BT AR DT~ AHT
ThHDo
TR

(1] BPi /RS, Pfesk, EKE. Misdigics
FHTEY — R Ry hT—7 DS EE. FH AR
F L EE, Vol.30, No.9, pp.1103-1109,
1989.
(2] FPiEMHE, BEKE oY —NRyhI—J%
a0 bbb UAR. FHMAEESH
SCEE, Vol.32, No.10, pp.1215-1224, 1991.
(3] &9k—, EHEIE, NEBE, FHEER, Fy
HENBE., FEEo B FIAB AT ADHE
L ERRAESAE 11 BERKETRIE,
pp.317-320, 2005. ’
(4] BATYY=—Y (). 8 FFNEENS LH
FRgn R, ASN T Y —, 1994,
[5) #2230 http://www.aozora.gr.jp/

— 56—



EMEERFIFALE-FOY TILE A LEERR L EEAEHT "

1. XL

Oy RO BB BRIELEER 30720,
BHENMEBPOFOMELER T HHENZL
BATHh N TEF[1[2). ZHbOFFRITIE, Dik
RNEEE - L kRe oA b, 2)%FH - TR A R
BHE, R BMER DN L £ DORBED T
INTWD. FICARFETIE, ZNHLOBRERE
ERT B0, PR—bIZ—< 2 (SVM) &
AW FOEHOBERR LB A EHEF
ERRETD. BEFIETIE, SVM 2L
L, SVM ([T FriE s AV aZ biciomn
BhERRBIMRE B SR LR EBR 32, £L T,
BN ERR R (BRI S T 2R8I A E A EHIC
WETHIELT, HEFTREREMEREILRT 5.

AT, BEFELHV 8 4 0OHRE
R BICFOEMEMD - B A EHEERE,
TRy "N R DU T )VEFA LFEIHIEREZITV, 12
RFEOHIMELRIET 2.

2. REFEOWME

BB FHAE CIL, BER ORI ALY 137
BEOEERERTAVTHEMESLLT
EMG 1§ 8)%5HHIL, Z0EE2KICELIHE
fIfE 5 (LLF IEMG E8) 25tE 32, kI, %
A I T, EMGE R L IEMG R 50 2 F835

Feature
vector class

FINHEE (FEES  200521370)
WroEfeE S - | PRt
BIFFEHEEEE - =FEZ

DIEEND, BERBNIC AV DR~ VA
L— LA THIH TS, BRI g, 7L —
AR IEMG {5, EMG {85077 AN A
%3, BEDTL—LDr T AN LEDES L
ST AT T AN bR END. FEE T,
BT MUZENES TAT VAT 5 L TR
L2285 — 2% 0, SVM [ZX535 %
HRRL, BEBEOHEIHERTIREET L
DIRTA—=2%ERDD. BERBIE TIE, 350
BICE SO TEHEB AL OBAEITY, BRiE
EPIT-oTWBEMERZRETD. &k, B
ABEHESICIBWT, IEMGC E5LEEAED
BRERTRIEET ML CHSMAELHE
L, BRI ROFEESELTH T 5.

3. EhfEi I - BEE A A E SRR
3.1 EEBEH

BRERFE L, 20 X~30RDFEME44 (A, B, C,
D), &t 4 4 (E, F, G, H) Tdh5. #EETHE
BT, BARLE, FEEih, FEMHE, 85, B
<, FEEA, FEEND 7 BEELZ. 18T
WKRBWT, FHRDLAENEIR, BIERMII
EARRBLIRDED, 6 Bi{ER % 5 B, 7 30 BiE
BEITTDH. SEETIE, BRI T2
ERANICEHOLIIMETD. EHREFIZOX

Linear mode! parameters
~-pl  Learning ;

Robot hand

i Discrimination

¢ functions i
v v

SVM motion

3 Joint angle )
classification

. estimation
Moation i Joint angle

Frequency
features
EMG (Cepstrum,
signals ACepstrum)
| Signat P| Feature
EMG | measurement || extraction
§ signals IEMG Amplitude
Electrodes signals features
(IEMG)

Fig.1 Proposed method configuration

* “Real-Time Hand Motion Classification and Joint Angle
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Tablel Total accuracy for each subject

Subject A B C D E F G H
Accuracy[%] 941 044 923 928 ©32 931 911 928

F 2 ZEMERBIOBBI R A ;RT. FHEINEE
DML O BNEIZ L D EFERIRIMENDS, 2K
[N 4211 - 35 N D QAN Y oYLV

Table2 Accuracy for each motion

Accuracy for each motion [%]

Subject 0 1 2 3 4 5 6

A 937 971 971 938 956 954 897
955 93.1 942 946 945 835 915
96.3 915 907 890 893 79.1 83.1
988 830 869 809 886 809 814
942 952 833 932 922 865 918
953 966 923 795 941 848 905
958 942 821 848 911 816 565
957 949 923 810 860 925 726
Total 957 932 913 872 916 858 836

O:Basic position 1:Wrist flextion 2:Wrist extension 3:Handclose
4:Hand open 5:Wrist pronation 6:Wrist supination
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