JAIST Repository

https://dspace.jaist.ac.jp/

iUy UUg o

Title
ooooood

Author(s) oo, 0O; 0o, 00; 0O, O0o

Citation oooboopooooo A, J87-A(3): B55-363

Issue Date 2004-03-01

Type Journal Article

Text version publ i sher

URL http:/7/hdl . handle.net/ 101009/ 4722
Copyright (C)2004 | EI CE. pOODOODODOON

Rights 0o, 0OOopooooboobooo A, J87-A(C3), 2004,
355-363. http://www.ieicelorg/jpn/trt

Description

AIST

JAPAN
ADVANCED INSTITUTE OF
SCIENCE AND TECHNOLOGY

Japan Advanced Institute of Science and Technology



—10 O

goobobobgbobboogdubuoooguoboooonobood

oo 0 ta oo oogff oo oottt

Higher-Order Correlation Analysis of Pitch Fluctuations in Sustained Normal
Vowels by the Method of Surrogate Data

Isao TOKUDAT® | Takaya MIYANO', and Kazuyuki ATHARAT

0000 O00000000000000000000000000000000000000000000
goooooo0ooooooooooooOoo0ooOoOooOoooooOoOoOoooOoOooOooooOoOoOoooboooao
goooobooooboooooooOoOoooOoOoOoOoOoOoOobOOOOObOOOOOOOODOOOOOOOOOObOOOO
goooboooobobo20000000000000O0O0O0OOOOOOO0DOOOOOOOOODOOOO0ObOOn
goo0ooooooostoooooooooooooooooooooooooooo0o0oooooonooonn
o0000000000000000000030000000000000O0O0O0O0O0O0O0O0O0O0O0OOC0CO0
gooobooooooboboooooooOoOobobOOOO0b0OoOoOoOo2000O0O0bOOOO3b00O0O0O0OObOOn
gobobooobooooooooooooooobOOoOobOcOoOOoOOOOO0OOOOOObOOO0OOOoOoOoOoooD

goooo

1. 0oo0ano

gbooooobooobooboooooboooooooon
goboobooooooobocooooooooooon
gooooooooooooboooooooooooo
gooooooooooobooooooooooboo
gooobooooooooooooooooooon
0[1joooo0b0b00oo0boooooooDooDo
goooooooooooooooboboooooooo
goooooooooooooooooooboooo
goooooooooooooooooDboobooon
goooooooooooooooooboobboo
goooobooodoooooobooboooooooo
000000000 O0o Booooboooooboo

fooDoDoooOooOoOO00O0O0O0O0O00

Department of Computer Science and Systems Engineer-
ing, Muroran Institute of Technology, Muroran-shi, 050—
0071 Japan

tTO0D0D coEODDOODOOO
Center for Promotion of the COE Program, Ritsumeikan
University, Kusatsu-shi, 525-8577 Japan

fooooooOooOOOO0OO00000000000000
Department of Mathematical Informatics, The University of
Tokyo, Bunkyo-ku, Tokyo, 113-8656 Japan

a) E-mail: tokuda@agnld.uni-potsdam.de

gobobooooooooooobooooobooobooooboooooooo

000000000000000000000000
AROODDOOODOOOO 20000000000
000000000D000000000000 (400
00000000000D0000000000000
0000000000 [50000000000000
0000000000000000000000 [6)0
(100000 (110000 [12J0[140000 [1500
000000000000000000000000
000000000
00000000000000000000000
000000000000000000000000
000D00000D0000000000000000
000000000000000000000000
000000000D0D0000000000000
00 (300000 ([20000000000000
0000000000 D0000000000000
00000000000000000000000
000000000000000000000000
0 [21],[22]0000000000000000000
000030000000000000000000
000000000000000000000000
00000000000000000 [18],[19)000
0000000000000 0000 OSchreiber [23]

0oooooDooood A Vol J87-A No.3 pp.355-363 20040 30 355



00000000ooo 2004/3 Vol. J87-A No. 3

gboobooooooooooboooooooboooon
gobobooobodbooobooooooooooboa
0000000000000 Schreiber00000O00
gooooboboobooooobobooooobooo
gboooobodooobooobooobooobooooobooo
gbobbooooooboobooobo

gobz2.000000000000000o000a0
gooooodoooooboodoobooooobooooos.
goooooooooooooooooobooood
goobooooooooooooooboo4.00000
gooooooooboobOooooOooooos.0on
gbdooooobooobooooooboooobooboon
ooo

2. DO0O0O0oO0oOoooo

2.1 00000

oooobooooooon 200oe0,a0@OOnOn
200ka,yoOOOO0O0O0O0O00O0O0O0/2/00000
goooboo400000000000O00O0O0CO
gooooooooooooobooooooooon
goooooooooooooooooooooon
00ooo0o000o00000 10kHzO01600000
002205kHzO0000000000C0COOGCOO
goooooobooboooboobodooboooboooo
goooobooooboooboooooboobooobooo
gbdooodooboobboooooobooooboooon
oooobooocoooo1oo0oooooooooon

2.2 00O0O0OO

gooboodoooboooooboobooboooboooboag
00000 [20b00bo0ooooooboooog
oooo

{Ti:i=1,2,.,N} (1)

0000000 1™ooooooooooooooo
O0o00ooooooooooOoOoooooooOo
000400000 oo, ao, ka, yoUOOOOOOODO
N =137,71,223,254 00 000000000000
00000000D 2(2)000 coODODODODO
pooooood

oooOooUopooUopooooOooooooooo
0000000000000 00O coefficient of vari-
ation[16]

L %,\/%.Zil(n—f)z % @

356

01 400000 oo, a0, ka, yoUOOOOOOOOOO
00 /a/0000000000000000O0O0O
gooooooooobooboOobOOoOooDooboD
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Fig.2 (a) Original pitch period sequence {T1, Ta, ..., Tia7} extracted from the

subject oo. (b) Surrogate data generated by random shuffling of the orig-
inal data (a). (c) Surrogate data that preserves the 2nd order correlation
function. (d) Surrogate data that preserves the 3rd order correlation func-
tion. (e) Surrogate data that preserves the 4th order correlation function.
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