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1 #HOI

X#~A 708 —LHBKET— 5 N— 21,1993 FEH 5 1998 FORICT 4 AT~
VIUKRFRTAVIRTIARXAR Y —ICHRBINT X B A 70— AEEE
R L CHUEE S NIz TD T — 8 R— R XHATT B EEEM XM~ A 7 10 ¥ — A SHBIE
H 57— & X — A (X-ray microbeam speech production database, Westbury, 1994 ; Ll
TRFER T — §7f\“—)<) ERFBRDOBHE B % b o TEK S 7!’L ZOREIX (1) A
HLEFORBEREL UL TAIAM L -AEEHLEF 7 —5. (2) ALHED
T—ytbfiﬁﬂ%&§ﬁ®%ﬁ%(Nﬂm\(3)%¢&EET®M%%W%k
T AL D2 M KH D TNOLOFEIR, SEEEOFREL LIZL A
EBlx A [IEEZEETEEOMETER ] Ot M &, SEEAHERONI%E

BV TRED HIERICEDIO AR LR % TEEICT 5,

ANV ET7y 73 X BeA 708 - 2AHKETF— ¥ R—AD720 DMK FEF | &
L LTHEREINTZ, TONYFT Y ZJREERT—FIXRXR—ADNY FTy 7
(Westbury, 1994, http://www.medsch.wisc.edu/~milenkve/tools.html 7 & ¥~

— Fulgt, HAFET - X—ZAf17 4 L' 7 | J”handbook”™{Z % ubdbman.pdf &
WY 77 ANVETIM SN TVnD,) EHICHERINLFELHIIELTB Y, BIlmiE
CHRBFDORLACEIFRRISEY, RER LR LHDOLEHEL TS

20 FEMELU AR
2.1  FEFEMEORER

HAET — 4 N—ADOEFEM I AARFER S L EFRT» O 5, HARFERS
EHAREREFICAONE S SELRTFRARVETFENNE LTI L %
BivE L CGERS N, BARFERNS ORE) A M2iX, Elzliﬁﬁ RS ThHaEE
REFERBSRUVHAEFSEEFABENEEREREEZEARITORER
78 (1981) . RUBAE ?%E?%%%Fﬁiﬁéﬁﬁﬂﬁ BB RE S R
BEE/NEEEOEHE (FREN) BFEE dysarthria DREFE—F —KE (k.
B, BeW. . . JKID. TAEE. fEH. ARLL. 1980) A5 DFEFEREL D H
NI, BB IIBREEICHAREDIZIZETODE—F &R, FNOTEHE, 3Eh,
BEOMEBEZ EICHERRSL L) T S Twb, BEEXE. 727EV F
B EEREREREL, INOOMERSEHRICHLMFEHSINTEIERT
— ZNR—=Z B L7-HMAETH B LTSNz, X, BEREEZEOLEIER
SNYRAFMLRP2IEREN TS, ZOfll, Mizusaki & Mizusaki (1979)K%
F Maekawa (1996)2°5 b/XFFiEL 7+ — W AIZEBDOLHEENY X F 3ICHW
LNz

PFEER I ERE T — ¥ N— A OFRFEMEOR -S| BF, VOV EHE, 5, K




B L, EEOEAWLZHELECREFEMES I 22— a v FHEICHY
LNLFEMERINL, N, HREEB LI UXEICOWTIE, HAEGAE CHEOH
RFTVWEEDOFFHEOHERLLES DI, HETF — ¥ X— ZDORGEH O
HERLTz,

ZEEU A ME 1993 £0 5 1998 £ 7 — FEMM B T EEFER S, X
ZOMBEONUE L WRT 2720 ZORORFEMFHIIRFELB IO L TH
WHENHDE—EDREFEIZHCONTZD DN D 5,

BV A M1 ~3DHE

AAFEF = RN—XCE 3EHEOEF YA (LLTFTUYA M1, URM2, JA
r3) BFHVENZ, YA LIEFWHOREWI A MTHY, OO 6 LOREE
(MH1~MHS6) (ZxF LHWS Rz, A N 1 DOREIE Appendix A IZEEERT W
Bo OATERSIMETAET, BERESELSUE, BEEYH. VOVEH, &
EOHMERE, EEE OREM) BEEE dysarthria OB EE—FE—KREICE T
NAHXE ([B]). EOERE, BUWEEE., Eo& ) & LS, FHEH, e,
LoTwh, (MH6 DRAFEDFEEE. MEORFOREEL Er,) FEHEBHITHE
EERR T — & N— AFREEM AL L ) SEIR SN -BEE, CE, B, VOV ESE, f
FOBMBRE, HARRE, BWHEE, o2 D& LARE. 29, HErS ko
TWh, TN A FDOFEFEESF & HAGERFTOETIHEIFFERTH Y v &=
FUAINT,

JAR2EV AN OBKRELSIC, RKEOEFE, MEORFE, T/ T
KB At atUREREE. KUBE [V &[] 2503 2EHS %
PORETHFEAEMRAIDDTH S, VA 2 DAL Appendix B IZFEEN
TWb, ¥y FOELIFERZZOERMLERZ2FINY THHH, ¥y T
I b= VICEEORERVIEENEFREENT 5720, 20 2 K EGG 7
— YR ENT, €y FAE LR RS BFFHRET 58812 EGGE5 0O
EDORHEL T LD 5N VA PN2OEEBHLFIZVANIOFRERLD
THhb, 2O AMI6ZOEFEE MHT~-MH12) IZHAWVLN, EERSEH
KERSOFETEIREFEMCTAT V=N F A ENT,

JAP3RBUVAP2ORKERTEUEILbDTHL, SR EFOREE.
F CAIZ 4 EROE L 5IRGE A0 55, MUXEIIRLZL 7+ — N AEEN
75, OBRESFICMASN, L ERCRFTEA ) A MBS nrz,
W) A NORESEFBRENICEDD, 1B A FOEFHHO ) L85
UG L7, ERHIBRESE, HESS, AERETO—®. BEREFELED
NEOKFDTHE, ZOYAMLTEOREHE (MHI3~MHI19) IZHWV S5/,
NEEOR-YI ZINVRT AOEEL MH15 LIBEORFEE 3T L CGEAN S,
1) A b 3 DHE I Appendix C ICEEE N TV 5,



2.3 HFEUAMOERR

ZBUVAMITFT=IPWEICEL2HY 7y b (DLFLa—- M) icairsh, 7
—FZEIEF L a— FEETITbI, £ a—NE L I— FORELET LA

(La—FID) #2FbhTwnhb, £LI—-FORERTYAMNITOLI—F
DEEF)IE Appendix A~C IZRENTW B, X, L= FID & 5EFENE & ORIGE,
AAEF -5 X—XHDF 4 L& b1 "handbook” § ® Exel 7 7 4 IV
Tablel.xls~Table9.xls FIZHBEFEINTWSE (6 T—F v FEEBRAES TSR
DT k),

F— ZUERFICE L - FRER., BREH S ICOWTEN—Fa¥—-DET
FETMICOWVTREZY - LETFXFAM 7740 E LT, EEEPS 1 mUWN
POROBEIIRRENTz, Appendix A~C IR EN/-L I - FRETBHEL
TWwah,

2.4 FEFHAR ’

£ZUAPHEFEHSICEINSHEELSE— 7 OLREKLE MBEHEE L, B0

—VERRRLIZVAMEACTEIE SN, RECHE EDICERLIRT IR TV A,

£ A PEFREHSICE INARELFTOUBIE L MBAEIX, £ DARPABET

(Lamel, Kassel, & Seneff: 1986)* AW TERL L2V A M2 HWTEIE SR, %
HEEEDIIE2IRR SN TV A,

2.5 RIS ORE XHLY M
JARNTIROU X b 2DEEFELSITONWTIE, BFEFONEE D J7-HEL 7
EETAHHEFICL AFMAMT Nz, Appendix D ICFEE S /- HHEIC KD S 2
T—OFBEBEZONEFRESINL, FREIZ77ANVELTT—IR=-2
H"handbook/BElis” 74 L 7 FPURIZIH ENTW5S,
FEE
3.1 BIROFEHE
KT — & R— ZADFEFEH L, 1993 F£5 5 1998 F 1220217 T University of
Wisconsin-Madison 18® Wisconsin M Madison I DE B #EEE TOHEEEHE
KIBNU72E 1T X EEFSEMEE 2 800 % oT0nh, INb 19 BADOHREE
ICIZEBR B I MHI~MHL9 @ ID 2852 5, 7 — & RUSEREEIEHRIZETID
PHEHALCRHINTVD,, TXTORFEEIL, HRELEEL L (MH3 114
AL ) OBARZHEFEFES) . EEES (500~4KHz OFEERE Tl
20dB LLF) %8 L. SEREFRERROCHMEREEOBAEDSZ (. BE L Hirs
n7z.



YA 7Y - ADERIZIIECREBANHTED O LWEFEEIH VS
NTELYE, YA 70— LEBOTHEZOREIIEST LIHREEELS
BE/TLILRIRAETH 12, 4 AREOSERERFTED D OF ﬁ%#
DHBWREITF 2T~ PPNEINLEEDLZ W0, &BEEHE ﬂﬁﬁ%#4@u
MTHIL, FONEBE AT )~V FTHR LU BREELEFEME LTEE LT,

TRTCOBFEZER A -y vaviclEL, XBOFEH >0 ER
@ﬁguowfﬁ%%ﬁw\X7U~:>ﬁkyyay1024ﬁﬁui%ﬁt
BICEBR~OSMOBBETR 2TV, FAEZFICESL L TERIZBML,

3.2 %%%K%Té%ﬁ
REEH O, M. ERBOER, BE. KE, BERE, FXFE, KTE.
ﬂﬁﬁﬁﬂﬁ‘&iﬂ EBEDFERPIRESI N, T/ BREZIZOEHE
 ORERER IR NEFHERIA T b, IS OERIZAARET — 5 N—
A DT 4 L2 + 1) handbook’ D 7 7 4 V"SPKRINFxIs”IZF & 0 5N TV b,
REBEOHSIRFEN 4~12 FOMIEE L T8I & o THETFL 72,

7= & EE DO FEM
41 T =551 THIOFEH
411 FF7— 5 KU EGG 77— %
S F— % RUMH7 LD EGG 77— % OIUERE, TaOLBT TfF
bz, B, YA 7 Q¥ —LERFOFFE T — & IEREILHEEN

IHEES, BEEEFT DT ORAITEITH» - 72,

= iaetd
Microphone: Shure SM81 (placed approximately 10cm from
the mouth)
Sampling rate: 21739Hz
Digitization: 15 bits
Anti-aliasing filter: -3dB at 7500 Hz applied prior to
digitization

EGG 7—7

Instrument: MC2-1 Two channel Electroglottograph by
Glottal Enterprize
Sampling rate: approximately 2717Hz (0.368 ms period) for
MH7~12 and 5435Hz (0.184 period) for MH13~19
Digitization: 15 bits
412 XV vy b7T—%
XA 270 E—-LF—Fid, AEREOERBICEE SNERE



2.5~3mm NDEHNRL Y NOB X2 XHFE—LTERTLIILICEI-T
WEEIND, KT =5 RX—=ZADRENL v MELEIE, EFERT— 5 X —
A LR, FBEEARETLIREL 2L 7L ARV Y F 3 @METF
— XLy h8ENPLLE->TWES (1 BHE),

L77 VY ARL Yy ME, XA 70— 2 DBERIEL AT LT
& 5 GEERHEAE 2 A T 4 (head-coordinate system) @FT“EH}%%‘:%T%

RSN S, BHEEREY AT LIDWTUIHEER N F Ty 70
5.2.1.1 IZEHICHB S M T A A5, IEH AR Lo _EFERTEEm & =
tL\XE%LE& & IERRREE D3SH. yHiT RS c @) B
FREET x BICERTAHHE L TERINTVWE, 77— XLy D
Mﬁiéf;®£ﬂF%/ZTA%%wT§béh%oV77V/1m
Ly ME, 8AEICET 2 &, FERiME. kiR L LRERsi - A VE
EIMOBERE THERSNEAC 1 fAEESIRE, ThHDOXL Y b
WENEIZ, MaxN, MaxG, RO MaxI LI 5,

F=F Ry MI, FTOOEOHBEEEEFHICE 1 EF>, TH
mﬁﬁ WL THENE LT A VB HEROER L CTHR ST IZEA

1. ERTHEE-LETZREREOE. T ANVE L EEROBEFRA
Lklﬁ\%LT%E*%@LL4@§%éhtO;ﬂ%@m»yb%
iz, UL, LL, Manl, ManM, (FRi5F2H0EIC) T1, T2, T3, T4 LIF
Bo ZBRLVY FOF I FNY YY) U T EBEBIIROE) TH D,

MaxN, MaxG, MaxI: 40Hz
Manl, ManM: 40Hz
UL: 40Hz
LL: ' 80Hz
T1: 160Hz
T2, T3, T4: 80Hz-

HRLy ME, T1 2EFRPS5H 10mm #5112, T4 2 E55HE 2R K
Rl T e KMA) 5D EHICEEL, T2T3 1. TIT4 Mz (i3
ITHESTHE)ICEE SN, K3, EEFLEOFESL Y FTI~T4 D
EEMEREREIM LAKETHERD S mmBATHE LR
L Twb, MHG IZDWTIE, RFEE T & BARGEH 5O 7 — & UEED 2
HichlzoTiITbNZ720, 2BYOFRL v hOEJZNEIEIICE
HEhTwb, MHI0 D7 — 3%k L7z, MH16 37— % U T4
Ly bR E LEREE SN, F0RDRICITEY)O T4 v M E



EMBICFENT VD, EOTEICE LD T4 RV v NEEMBIZHY
TAHLI-FHEFFRINTV S,

MHI18 B0 19 3 HEFESFEAE TH D\ ANEORHLEILE DIV THOD
REFZLERELRLy VRER SN, MHIS Tlt, BESOEHEO
TEREEL720, ManM (b o THEHOE XL v b (T5) K UWEEH
FERINET A Val XLy MFHW LRIz, T5 IEEEHHAR T T4 12615
X, B TR o TEATFA > TH D . Val XLy b EEUE 0%
PO THREERICELLIThTws, X, MH19 Tid ManM 124t h
o> TCTSAMERH &7z 2 7)) ML T5, Val 3k 80Hz TH o7,

413 YA 7 U= LTI R=-RAIHEHEDT—¥

HELCEBIEERNY F7 v 7 522 ICHBAENT WA, v/ 70—
LF=INR=RFEEDT -7 THoTd, TV PNESZFOHOTT
LYV TICHHENDEDART, T—IR—-AIFEINTRZWVL DD
%o EFEATH R €T B 720 D biteplate record, XL v b T v F ¥
TV BERY Yy MO EBEZHERT 57280 initialization scan 221
WZHK5,

OFEOT7 7 FIAYTFT—5E, WiV y N2EELZTSATF Y
JECHREFEICHLDOOFEDIER %, HERLHKOZHE2AEL Y-
Y EhFLE, ZOXRLY VOEIZEZYA 7Y — A TEET A5 HE
TIE SN, STRIBESEHN Y F7 v 7 52241 IGBASHTVEE
20OHEHIb, BiFEIEE 1 FTPICOFEEREE 2, 3 E (1~15
HHE) 2FAILENTESL, ZHLTHLNZOFMNL—-ADRH, bo
EBENRL Y MOBE E LT 5O AFEEFRRIREED 7 7 b
FAVELTTF =y R—A UGS Nz, WHEBEET Y M4 ik, &
RNV K7y 7 52242 [CEHEN/-FEICETE initialization
scan O HE I N,

4.2 T —ZYVETFIR & ER
YA 7B =L T F RIS B BEFEFEIL. £ A P OROERN L RE
DLa—F%, XLy b2EEFLLVWIRETER L, (TASDOFEFREI
AppendixA~C DA DERS T acoustic only” & $43T - TEEFRI N TV B,) Th
EHEEFIT ALY POBELHL O RURFZIREIIZNATH L) 120
AT h iz v, 7= F RX— A1 300 FER P 400 FEDL I— FEHEZFRINLD
F=FTHbo, XVAPIDOFEFHIIX, FIXMIEENSE [FLMIC4EH
DFEFEx A HEFRE] ~OHF LRI 20, Ry MEFAIZZ OFEDY

VTN T =T EEPET,
REELBIIOVWTTRTOL - FOF—y NEXEMT 52 L IXRETH



5

6

577, Bl ZIEMHIL & MHI12 122V Tk, ZEE OREBMHIIC X ) BARZELS
DH DT —FWEIFThNI, MHI6 ZE&BEHRTEDOFZEITHRL ) K EL
7= Y NENEFTHHYLN . X, HEVEFSENRETHS MHIS OF
—¥ vy TR, RAOFHLEIZL D ) A NOBRBICBEORESFITMASNT
W5,

Ry MG X715 — (3SAMS )

HEERRNY N7 v 7 6.6~6.7 IZELE S LTV 5 mistrack i, BZIK%%“—— N 2
TH LITLIEERLZOT, MLHHAEZIT ) Y470 - LY AT LTI, +7
v &7 —l6mm DIEAFELY LIz [ 7R~ (raster) &IN5 XA X %
Y74 —=VEHBFERL Y FEBEIRL, 74—V FROBEOAENRL Y bOfE:
LT ENb, FAY —DEIL, BRIORL v FOMEIZIED W CEHEARGIE &
Nbo, TOTAY—DHIINLy PORREVPERIN o726 X5 —7 v T
HHNRL Y PUSHDORL v bRBYHB T A —OHIZEEEHE LZEAICRY —
oy bRy PONEIARAE L, TN mistrack THh b, TA Y —DHFITAL
v NOBEPER SN 7256. VAT LTS LOEDBMEE L v M
BELTHET A, TNPE DY A 7D mistrack TH 5, BEITHENRITKE 2E
THAHHOID L) % mistrack [ THEBHEIZHZTE S, LrL, HHTAF —
By =4y dRLy bEERORLy P TRV FE2) 2Ty LTLES
7oA. Ly N 2OMNENY =4 bRV OB E LTCEHFINL, Thds
EZDY 47O mistrack T b, 52, by MIEBLZBEZI>RY (&
BrEWiz 2 0RWHIZESTERO—FLIRE LTIDL D ZRYOHEE L 1T 729) #°
FAT—MNIZHo7HEEL Y=y bRV y bOMNEBEITR o TSRS NS, TNPE
=D% A4 7D mistrack TH b, ZDE_E=DF £ 7O mistrack 1 dF A —Fkv 7
(raster hop or RH) (I, E—D % 4 TERBEHICHHTE vy,

mistrack DHEBL U ZOFERMIFZL I~ FIZOWTHETF = v 7 S,
74 L7 b V) ”handbook/Mstrcks”/HND 7 7 £ MIZFsR SN T Wb, TNH D Excel
774 VI MH#Mt3.xls L V) 7 7 A VE—LEFLE HFLI—-FEXLy MO
VT mistrack DFEELE % msec B TRHHE LTS, FAF—FKkvy 71T RH & L
TEEFESN TS, L2 L mistrack ZAHDORBR K TR SOMEEIZHEL <,
BHEZDY A T O mistrack FRIAR LB ) EESNIZSWVWIEELH L7720, 77—
TN HERL v OB & 2 IFEERE Bi% L mistrack DFE HHEZ T 54
B b,

AAFERFHET — I N—ADHERENE

6.1 EFSE

HARETFT— ¥ X=X CD TftE N, PCETHEY 7 b7 =7 CspeechSP X



X TF32(Milenkovic, 1992) = W T T — ¥ ¥ IR T A LS HEL ARV~ 5 >

Y A7 L3 Windows3.3. Windows 95, 98 TENMEMERL SN T 5, CSpeechSP % f£
B3 2354, Y7 ¥ Fi— Flid Sound Blaster 16 Pro (Sound Blaster AIIIAT) |
AWE32, AWE64 DN L3 Td b, CspeechSP F U TF32 i3, R F¥ 2 X~
b & IRITTELD Webpage 25 57 O — FHJEETH 5,
hitp://www.medsch.wisc.edu/~milenkve/tools.htm

X, HEFEFT— X~ CDQ)DT 4 L7 } 1) bmtools”PIIC iiuﬂ“f4’ MG &
yu—RF3hi CspeechSP RUTF32 &I TV 5

6.2 T —%774NVOEH

BAETF - I R—-AFEFEEOT 5y MROBR SN, RFHID B F—5 &
vy hEEZo TV, {—DLaI—-FIETALER, EGG. XLy FF—5D77 4

Wit, BOL 32— FEF (eg., Rec025.%%*%) TIHI A7 74 NVEE LD, TDI b,
“* ac” DPIEF 5O T 7 ANVIBEREINZBTE 7 740V, “Cxyd”l3ERE S L
v b F=F 77 AN, *lex”IEHEEINIEGG 77 AV THL, MH13~19 TliE, &
B wav’ (JEfE%Z L) \EGG 77— 513 egg’ b VI PEF 2o TWnb, [
FEIEFRRBTE DT 7 T4 X paldat 1T, HBEKEE T 7 + 5 4 >~ 1L pha.dat 240D
LhTwah,

6.3 LI—FFES (7740%) LLa—FID, BEHNEDOBIZ

HARFETZ— I N—2AF7—F &y b a@BL CH—OREREISFH—DO L2 — FF&
FAT7ANEG) ERHOLIICEHEINTHE, ZOLI-FEFEIMHBEY 7 by =
7 CspeechSP K UF TF32 (Milenkovic, 1992) # W T T~ 2 BT ABED 7 v 4
Nk —¥T5h, AREF—FX—APD7 1 L7 } ) ”handbook” 1% Table10.xls
FLIa—FIDELI-FEFEDREERL TV b, BEABLLI-FID O
AP, BFE. 30, XE, BERTE. B L BEORFEMHOBEI L IHED
Excel 7 7 4 )V (Tablel~9) ek SI ., HARE T — s X—XFD7T14 L 7 b
1J”handbook” IZNE 2N TW 5,

64 TA4LU b U”Handbook”l*,l@']?4’)b
HARFEF— X=X 74 L7 ;) handbook” D7 7 ANV ELTICTF EH 5D,

Table 1.xls %Y A MIEENAEFEME L La— FID (HAGFEHEEGES)
Table 2xls %) A MI&FNBREMEL La— FID (AABET RS
Table 3.xls & U A MIEFNAFEFMEL L a— FID (AXRBELERH)
Table 4.xls &V A MIEETNAREFME L LI~ FID (AXREHZTROFEFRE)



Table 5.xIs & A MIEINLEFME L La— FID (HAFEHE, #yEH)
Table 6.xls &V A MIEFINLFEFMEL La— FID (FFRHEFERE)
Table 7.xls &YV A MIEINLEFEME L L a— FID (GEEEGRE)

Table 8.xIs & A MIEFNAEFEME L L a— FID GEGRERERUF5EE)
Table 9.xIs &V A MIEFINLEFHMELE La— FID (EEHE., HYEE)

Table 10.xls L 2 — FID—L 22— FFSXFIEE

Spkrinf.xls Z5E5E BT 516

DARPABETxIs Y A b1 KU 2 OEEEERSD DARPABET £ it
ubdbman.pdf FEFEHT—F NX—AN> F7 v 7 (Acrobat Reader file)

7 CspeechSP 2FIH L THOTF— 4 DR )L ASCII #

CspeechSP % University of Wisconsin-Madison @ Paul Milenkovic #4-12 & - T
HE SNz EERY T b 72T THEP . T— I RXR—AFBO I~ 2T X~ A
7u¥— AT =Y HEDLODEREITMS N TS, CspeechSP D& 4Tk EE
i Cspeech manual (Milenkovie, 199H)IZFE L {FEH SN T 5, X, CspeechSP
FEO < = 2 7 Vidhttp://www.medsch . wisc.edu/~milenkve/tools. html 7 & ¥
yu—FgAIZEDHESL (77 4V4% . SPDemo.pdf) s X, HAET— & X—2
CD(LYDTFTALZ MY ”bmtools”l’\]b: EZD7 7 A VPEEEIN TS, CspeechSP O

A VA M= NVERBHE, F—dX—AL2— FAD7 7k ASikEE, Appendix E
iZEHsATYwA
T =T NR—=2A ﬁEUD CspeechSPiZiZDxexe b WH I —F 4 YT 4 DBETHL T

B CDL—F 4 YT AIELI—FHORL Y FF—F 2 1—F—HHET 5 XED
B0, 6.866msec &AL &L LT (89 145.65Hz) B4~ 7V L, 819 i LT ASCII
T7ANMELTHIT S, Appendix FIZZ DL —7 11 7 4 OFEETRL T
Bo (ZOf, 74 L7 Y bmtools"MIZH DX.pdf &I BT 7 4 VD B,)
Dxexe 12714 L7 F V) "bmtools/Tools"HNIZH 5,

8 AXFBERFET—IN—ADHBENE CGEEMN—T a3 )

EETF =% ERET — 7 1EF N F I no-header binary format B & (Fde-compressed
ASCII format THhRMEENE, TN ZHAFET — ¥ X—RFELHMEN—T 3 ¥ LIRS,
FEEMRN—Va v BT BEDDDT T v M7 — L xRV, EEOT T
Dr—2arERnT Ty BEORELHAEATERTALENS S, 6.3 KT
64 DL a—FEF (7740%), La—F ID ERFRAEDEK. 71 L 27 b
1) ”handbook” D 7 7 4 WIZE T ARCBRIIIEEME/ N~ a 2 HTIXE B, 77—
77 A NVOBHIZELR > TWwh, EEH NN arvogF—ty MIILTo 7
TANBEEND,

Ull(l
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“rec####.nha”: no-header binary F# 7 — ¥ (sampling frequency: 21739Hz)
“rectHt txy”: 145.645 Hz (6.866msec HHER) THY » 7V E N7 77— ¥ (unit:
micrometer)o 7 7 A VADZFNLEA > TEL Y, time (unit: microsecond), ULx,
ULy, LLx, LLy, Tlx, Tly, T2x, T2y, T3x, T3y, T4x, T4y, MANix, MANiy, MANmx,
MANmy. CH b, bT v ¥ FOBRMEHIS A WVITHRTHE, X, b HRLy Med b5
EEIHHAL o2 EOBEFTT— A WVIEAIE, iz [1000000) & v
BARNEINT VS, F—5 4 7D mistrack DAL, WFICKELME (728 21T x,
y 3512 100000 22 Hl7% &) BANENT VS, MHI8 TIET5 <L v &, BRI
FELWCEET A Val XLy M DR, txy 7 7 4 VD 18~21 FH 12 Tsx, Thy, Valx,
Valy DFEEBESANTEN TS, (MANm XLy MNIR@OPSEREN L o7,)
MH19 TIZ T5 <L v M2 & MANm <L v MM S N4 o72 720 MHI19
D txy 77 A NVD 18~19 FIEH 1213 T5x, Ty DEEIEEASATI ENT W 5,
“rect##.heg”(MHO7~MH12): no-header binary EGG-Hi 7— % (LEIIEE S N-E
Wh 5 DIEF. sampling frequency: 2717Hz)

“recttttt.leg”(MHO7~MH12): no-header binary EGG-Lo 77— % (T#RIC¥EEZ ENI-E
WAH 5 DOFE %, sampling frequency: 2717Hz)

“recttt Irn”(MHO07~MH12): no-header binary EGG 7 — ¥ (sampling frequency:
2717Hz)

“recttitt.eg1’(MH13~MH19): no-header binary EGG-Hi 7— % (L#ICEF I N/-8E
B 5 DIES . sampling frequency: 5435Hz)

“recttitt.eg2”(MH13~MH19): no-header binary EGG 7 —% (sampling frequency:
5435Hz)

“recttttt.eg3”(MH13~MH19): no-header binary EGG-Lo 77— % (TSR SN-E
B 5 DOfE5 . sampling frequency: 5435Hz)

“Pal.dat™: palate data (ascii) (unit: microcentimeter)

“Pha.dat”: pharyngeal wall data (asci1) (unit: microcentimeter)

Note 1). XL v FOREFIIHTHIEEOMFE R, BHEERF IR TEIThbILTWwiwg,  EERTE
Weismer and Bunton (1997)247-> TWwh, ok, BL TRV y MELOREF LAV Y FEEELTCORFHEICHE

BERICEE WD, BHEBFIC Lo THEESHLHL S5 & HEL Tna,
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F£1. HAEABEBHSICEINLGE—TDOAR
R % Fic list1 list2 list3
(E—7) H IR % H ZRAE R % IR %
& *a 36 3.18 58 4.28 49 4.84
V) * 83 7.33 121 8.93 82 8.09
) *u 36 3.18 36 2.66 28 2.76
Z *e 11 0.97 23 1.7 8 0.79
B *0 48 4.24 56 4.13 47 4.64
7 ka 25 2.21 25 1.85 13 1.28
& ki 16 1.41 16 1.18 11 1.09
¢ ku 32 2.82 34 2.51 31 3.06
Vo ke 10 0.88 16 1.18 24 2.37
z ko 27 2.38 31 2.29 24 2.37
e ga 21 1.85 21 1.55 10 0.99
x gi 4 0.35 4 0.3 3 0.3
< gu 0 0 0 0 0 0
V¥ ge 1 0.09 1 0.07 0 0
- go 18 1.59 20 1.48 16 1.58
X sa 35 3.09 49 3.62 69 6.81
L si 17 1.5 35 2.58 23 2.27
53 su 17 1.5 17 1.25 16 1.58
= se 6 0.53 6 0.44 2 0.2
% S0 10 0.88 10 0.74 7 0.69
X za 1 0.09 1 0.07 1 0.1
r zi 8 0.71 8 0.59 12 1.18
R zu 4 0.35 4 0.3 2 0.2
& ze 2 0.18 2 0.15 4 0.39
Z Z0 9 0.79 11 0.81 9 0.89
7z ta 34 3 42 3.1 34 3.36
12 ti 19 1.68 19 1.4 11 1.09
- tu 12 1.06 12 0.89 4 0.39
T te 24 2.12 26 1.92 29 2.86
& to 22 1.94 22 1.62 27 2.67
S da 14 1.24 16 1.18 10 0.99
T de 20 1.77 20 1.48 12 1.18
& "~ do 4 0.35 4 0.3 2 0.2
% na 31 2.74 31 2.29 23 2.27
Iz ni 39 3.44 59 4.35 29 2.86
Xa nu 2 0.18 2 0.15 1 0.1
e} ne 4 0.35 4 0.3 2 0.2
D no 39 3.44 41 3.03 16 1.58
B ha 24 2.12 32 2.36 24 2.37
0} hi 8 0.71 20 1.48 5 0.49
2 hu 11 0.97 11 0.81 3 0.3
~ he 0 0 0 0 0 0
iz ho 6 0.53 12 0.89 8 0.79
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*1 () ,
R% *E list1 list2 list3
(£—3) HIRSRAE % HIRSARE % W IRBARE %
0 pi 2 0.18 2 0.15 1 0.1
S pu 2 0.18 2 0.15 1 0.1
~ pe 0 0 0 0 0 0
¥ po 3 0.26 3 0.22 1 0.1
X ba 5 0.44 5 0.87 12 1.18
0y bi 2 0.18 2 0.15 17 1.68
N bu 5 0.44 5 0.37 3 0.3
~ be 1 0.09 1 0.07 0 0
E3 bo 4 0.35 4 0.3 2 0.2
S ma 15 1.32 21 1.55 14 1.38
2 mi 9 0.79 9 0.66 20 1.97
tr mu 3 0.26 9 0.66 6 0.59
o) me 9 0.79 15 1.11 8 0.79
b mo 10 0.88 10 0.74 5 0.49
5 ra 17 1.5 17 1.25 13 1.28
b ri 11 0.97 11 0.81 5 0.49
5 ru 18 1.59 18 1.33 5 0.49
g re 20 1.77 24 1.77 35 3.46
% ro 9 0.79 9 0.66 8 0.79
b wa 33 2.91 35 2.58 16 1.58
A N 62 5.47 70 5.17 49 4.84
B R ya 12 1.06 12 0.89 4 0.39
U yu 2 0.18 2 0.15 2 0.2
X yo 16 1.41 16 1.18 11 1.09
Xx Qa 0 0 0 0 0 0
X Qu 8 0.71 8 0.59 6 0.59
xr Qo 2 0.18 2 0.15 0 0
S Ga 0 0 0 0 0 0
Ew Gu 2 0.18 2 0.15 1 0.1
=3 Go 2 0.18 2 0.15 1 0.1
L® Xa 4 0.35 4 0.3 2 0.2
Lw Xu 1 0.09 1 0.07 1 0.1
L& Xo 2 0.18 2 0.15 2 0.2
U % Ja 2 0.18 2 0.15 1 0.1
Cw Ju 3 0.26 3 0.22 2 0.2
M3 Jo 0 0 0 0 0 0
X% Ca 1 0.09 1 0.07 1 0.1
2w Cu 1 0.09 1 0.07 1 0.1
E3S Co 5 0.44 5 0.37 3 0.3
12 % %a 0 0 0 0 0 0
12w %u 3 0.26 3 0.22 4 0.39
2 x %0 0 0 0 0 0 0
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#1 ()
K% *3 listl 1ist2 list3
(E—7) HBUHRE % HBUHE % WBEE | %
(RS Ha 0 0 0 0 0 0
Dw Hu 0 0 0 0 0 0
[0S Ho 0 0 0 0 0 0
(OB Pa 0 0 0 0 0 0
Uw Pu 0 0 0 0 0 0
[Ps Po 0 0 0 0 0 0
% Ma 0 0 0 0 0 0
ey Mu 0 0 0 0 0 0
s Mo 0 0 0 0 0 0
UK Ra 0 0 0 0 0 0
Hw "Ru 0 0 0 0 0 0
U Ro 0 0 0 0 0 0
- kk 0 0 0 0 0 0
sS 0 0 0 0 0 0
tt 21 1.85 23 1.7 11 1.09
pp 7 0.62 7 0.52 3 0.3
QQ 0 0 0 0 0 0
XX 0 0 0 0 0 0
CC 0 0 0 0 0 0
total 1133 100 1355 100.04 1013 100.02
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F£2. EEHSICETINAEESEFTONR
phone in IPA symbol  freq. %
(DARPABET)
AX 9 141 8.18
IH I 52 3.02
IY 1 84 4.88
AH A 71 4.12
AO 0 50 2.9
AE & 46 2.67
EH 3 29 1.68 -
ow o] 35 2.03
UX " 33 1.92
AY @ 46 2.67
AA a 25 1.45
EY " e 12 0.7
AXR o 19 1.1
ER 3 8 0.46
AW e 12 0.7
0)'¢ o1 8 0.46
UH U 2 0.12
N n 115 6.67
S S 85 4.93
T t 99 5.75
R I 108 6.27
L 1 78 4.53
D d 62 3.6
Q 2 56 3.25
K k 61 3.54
M m 34 1.97
DH o) 42 244
B b 48 2.79
Z Z 25 1.45
2 p 20 1.16
w W 29 1.68
F f 33 1.92
HH h 14 0.81
\'% v 31 1.8
G g 19 1.1
SH § 20 1.16
NG 1 14 0.81
TH 0 24 1.39
DX r 7 0.41
Y v 10 0.58
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F2 (i)
phone in IPA symbol  freq. %
(DARPABET)
CH t§ 6 0.35
JH dz 8 0.46
ZH 3 2 0.12

total 1723 100
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F3. BEFEOTRLV v MEENE

speaker T1 T2 T3 T4 comments

mhO01 9 27 48 64

mh02 7 22 37 52

mhO03 7 20 38 54

mh04 8 22 40 54

mhO05 9 24 46 61

mh06-1 8 29 45 64 English portion

mh06-2 9 29 53 64 Japanese portion

mhQ7 8 24 43 57

mh08 7 23 38 62

mh09 7 24 41 53

mh10

mhll 7 25 45 57 .

mh12 8 26 43 59

mh13 7 22 39 55

mh14 10 22 40 54

mh15 9 25 43 62

mhl6 9 22 41 59 o0r 54 T4 replaced during experiment

mh17 9 25 42 57

mhl8 9 24 44 57 T5 at 82mm (hanging from T4)

mh19 8 26 47 68 T5 at 90mm (hanging from T4)
mhl6:

records with T4 at approximately 59: rec001,rec008, rec009_2, rec010, rec015, rec016,
rec017, rec018, rec029, rec064, rec064_2, rec065, rec066, rec066_2

records with T4 at approximately 54: rec002, rec003, rec006, rec007, rec009, rec029_2,
rec058, rec058_2, rec059, rec059 2, rec060, recO60_2, rec061, rec061_2, rec062,

rec062_2, rec063
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1. GEREEY AT A LEEALy FMEE, KB CMI X EFRPRAHE (central

maxillary incisor) . MaxOP & E5H occlusal planeo
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19 1

AppendixA. U A M1

(La— FIDEELER)
[acoustic only B AFEERS)

wordsOla
HEE
“FOMEE—ETORATT S\, HIELMEOMIZE [
FBVTTF SV,
A
INUA
r3ber
s
FNT B
%
KB b
sent01
j5B'Y
“ToXx, LHlICEETEOERST, —ETO5ATTS N,
LEXDOBIZEWY [H] 2BVTTFT S0,
1. Bo SRR I AR T T S v,
2. AHEREIREDPARY) ATDY 2 — X5 Eo 12
3. coflkoksry Mo ErAoTuwa,
vseqsl

TEDMAEDYE
“TOFEEZ-ETOMATT SV, FHELEFFOHEICEY [H] =B
WT, Wo <) EHBISGRATT SV, BIROZWEELT, #)

BEDOTTUEFATT SV, (EPLT EdbbhN) ©

A 7 A F
A7 7 A 1z
T 7 T I A
7 7 A
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VCV’s
BE LTl AEhYE
“TOEYETORATT IV, FELEOMIEY [B] B
WT, THEZBALTHEATIEV, Wwol ) LHEIZ, BE
DREVFEE LTHATT SV, (ERBTA EhrsEFN) -
TA Ty Txx T2
Vava T VA T8
VA A
TFxY T+ TH T
vowels
BhE
“FOER, EBELEOMIEEY [H] 2B0T. —ETO®EAT
Tavy,
A = 7 F v
sakural

&

CROLEZE FGA T SV

B sevovicb sy xya, Bk
Wi, 1 E LvocEs T, A
BrcLiEs T e BREE B 4,

AKX oftzmbave Kidvzveels i,

HryLite il

FRETEL pdik ¢ o b FiZY o3,



sakura?2
XE
oty LI, Sy LN E, FOVEE
VY ZARFEEL VI ADVET, TUVEA
Lo s Sy bR TEE L,
e ubkofoffrvbhsrdcnn L,
fast
T
CFOFEREED 2EDES T, WELSRITEIISE 54V E S
CEE LS. 3EEEDELCHEATT SV, OB
W [l #2BWTTFE W, “
5o 7 L R 1T AT S
numbers

Hrhtzrsd (0~10)

EBICETHORST, @Fo&hE, 0 2510 THERT
Téb‘o iﬁt;ﬁ(‘:@ﬁﬁb: _‘Ej_l/) I—F‘Eﬁj %EVY’C—Fé\/\O U(E,%\’C\/E\
WEBI L LEVTT AR,

S wh i s LA =
0. 1. 2. 3. . 5.
5¢ 2 s FPe Lws
6‘ 7‘ 8\ 9 N 1 O
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clear
T &1 LEET
“FTOX %k, TELRFIE-o&0 &, 3EREDRL THRATTF S
Vi, BEA LWIBFTCAICIE TR A5 2500 ) THATTF S W, H
%k$%®ﬁﬁfﬁj%ﬁ#&wiiﬁﬁﬁbxiki®ﬁK@
W] 2BVWTTFE W, “
55 o - B AR 1T AT R,
nseqsl
BOHAEDYE
“FROBEDHAEDES —ETOEATT SV, &4 DH O
2w [ # B0 TF S, “
9739286
5945341
4375125
slow
Wwo Y EEET

“TOXEEZBEDOFFOREST, 3O ELTHATT SV,
HEF L HREORICEY [H] 2E02VE ) ICERLTT &V,
LEXOMICIFEY [H] 2BVnTTF v, © ’

> 7B R 12 AT < R S



23

loud §
KELFECHET ;
“TOLZEELIHNVKELZET, 3HEEVEL THATEF SV,
LEXOMITIEEY (B 2B8VWTTFE0n, ©
o - HBUA R IC AN TR0,
soft

NE TR

“EOYAEE LD ANSRET, 3EEDELTHEATT SV,
XX R EFICL L A VEEE LT TSV, L LOMICE.
g (] #BLTFEW,

D TIEA e

B o 7B S B 1T AT < s,
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[acoustic only FiEER45]

words(O1

" CITATION WORDS "
" Read each word once.”

" Pause briefly between words."

" yourself”
" around"
" had"

" between"
Y street"

"

" ' row

" although"

nseqsl

" Phrases made from NUMBER SEQUENCES:"
" Read each sequence once, as though it"
" were a sentence of seven words."

" Pause briefly between sequences.”

"

" 2315483 2918524"
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vowelsl

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"er (dirt) aw (bought) ee (beat)"

"uh (but) oh (boat) eh (bet)"

vseqs

" VOWEL SEQUENCES:"

"Read each item once, slowly and clearly,”

" with a brief pause between items.”

"[iu] [a] [wa] [au] [a]  [ui]"

"eeoo eeah < ooah ahoo ahee ooee’

|

slow

. SLOW SPEAKING RATE"

"

" Repeat this sentence three times,"
" at HALF your normal speaking rate,"
" without pausing between words."

" Pause briefly between sentences.”

" Combine all the ingredientsin a "

" large bowl."
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vowels2

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"uu (boot) ih (bit) oo (foot)"

"ay (date) ah (hot) ae (bat)"

fast

" FAST SPEAKING RATE"

ne

" Repeat this sentence three times,"
" at 2 TIMES your normal speaking rate"
" without becoming unintelligible."
" Pause briefly between sentences."

" Combine all the ingredients in a

large bowl."
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vev's

" CITATION VCV's"
"Read each item once, slowly and clearly,”
" with a brief pause between items."
" (Read in column order.)" -

" uhfA uhzA uhwA"

" uhkA uhHA uhgA"

" uhrA uhchA uhnA"

" uhmA uhshA uhpA”

" uhzhA uhbA uhdA"

" uhtA uhyA uhjA"

" uhvA uhlA uhsA"

" CLEAR SPEECH"

e

" Repeat this sentence three times,"

" VERY DISTINCTLY and CLEARLY,"
" as if you are trying to make someone"

" understand you in a noisy environment."

" Do not pause between words."
"Combine all the ingredients in a large”

" bowl."

count

" COUNT from 1 to 20,"
" clearly and at a moderate rate,"
" with brief pauses between numbers.

" (Do NOT try to do it on one breath.)"
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[ B AEEE 3 with pellets]
words(01la#01
w

=1
el

“FTOREFEZ T OHATT &V, HFELHEEEOMIZEY [R]
EBWTTFE W,

INH
HLriby
&
WWTAH

Ry bk

sent01#02

% [

p's
“TOXE, TBICETHOEST, —EF25ATTE N,
WEXOMIZEY [H] 2BVWTFSWn,

1. B RS E T AR T T S0,
2. HRERES BB AR) ATDY 2= R HlEo T,
3. CoEBoRry Mo ES AT v,

words02a#03

i
g
el

e N N =
; P

Y y
W N W"ad~
o



words03a#04
HEE
FL Y
L AlTA
v
IN A
VXS
7
jﬁé\,\
sentQ2#05
XX
1. El = 2k g 2755 v 5%k S
INVEDRNEG,
. ks Es hnb
2. ZouRy bOFIF O ® L TW,
b i8 i o, _BEIBE
3. BOBORDEFIZ WL 458 5T s,
vseqs1#06

TEDMAEDHE
“TOEE—EITOBRATTEI W, FHLFOMICEWY [H] &8
WT, @o ) EHBICHATI SV, EBERROZWEEE LT, 1

Ba O TICRATT SV (ERST~ ErbhaN) -~

A T A E
47 7 A 1z
vy 7L IA
T 7 7




wordsO04a#07

sent03#08

VCV's#09

1. z20E 2 oo fcrn  iror,
2. o RBUARRE I AT (R,
3. BFAIcea0E LB E LT VIE

P

ﬁ&f:o

BH L FEDMAEDE

“TOEY—ETOHEATT SV,
W, THEZEAL THATTF SV, Wwo <) EHIEIZ, Bk
DHEVFEE LTRATT &V, (LT Lrbhan) ¢

7

TS
7
7
73

Ty
728
77
TH

EELFEOMIZEY [H] B8

723
T8
TX
TH
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sent04#10
E3
e R eakcE Ao,
2. TIUACHFEDR ) voBaEEINT
Vg,
3. BoR i orv20H L ErEsic
Vb,
vowels#11
BE
“FOSEH, BEEOBICE [H] 2B0T. —EFO5AT
T a0, |
£ = 7 F v
sakural#12
WE
CROLBEBRZATE SV,
8¢b  bw3I¢ _ Y
HahE R e esYicdd ) 345 HAD
BaaEsrE . 3% LoocEEcy, K
ﬁ%ftie<¢5a5¢%if%sﬁmi¢o
é%)\f Tzz 0)4::%5&[16 7:cw}\ IninwTLEd,
T EK ot o b HIgN <+,
sakura2#13

kil

WOt sy bR Sy rBn I, FOVEE
lwt*éﬁﬁ%ﬁtw‘kéwi?o‘fwsh

Ll

Enouc b rrniic bIlcbnT&EFE L,

%a_“C*Tk iBZIKODEOMbé:b\:bhéJZ I F LI,
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sent05#14
e
1. 2ORSnH 23O HbE ATl
2. BAZSAOTCHE I En T T
f;i‘\,) ]Q, o
N . B B
3. 205 s XK1,
sent06#15
g
1. "B ageE ety Lichie e,
bl ehn Y
2. HuiliEn LcrBE oo nn,
3. 550D BT RE Y OFF T BN T
Wiz,
sentQ7#16
I
1. BouEaod b ¥+ 8sr s LEsthT 2
B 72 5 7o,
a’fa;é .- i \\/iﬁ SAE e
2. MATEDHVTWEDTAH S ERICITIT
3. Beolday 7—ho B L r— %7570,
fast#17

# < &l

“TOXEXBED2HEOEIT, NEPAHEBEIZZS WL D
CEBELEYS, 3EEEIELTHATT SV, XL XOBICH
v #BWBWTFS N, “

Feo -BBIEERE I A n T s,



words(0ba#18

words06a#19

i

il

R
HiZ
&

9‘:' =1
?\

~
ot

O

HATH

ke
il

clear#20
- &0 LEET

“FOXk, TELETIE-&D e, 3EEYELTHATT S
Vio BiA LW CAIIEREY 525200 ) THATT S, H
EELHEZEOMIZ [H] #B220EHIlEEL. LEXOBICE

W [ #BWTTFEWn, “

Iz A EH

L B AR 1T AT R,
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nseqsl#21
Bofrtbd

“TRDHFOHUAELEE —ETOHATT IV, ZEL4DHDOR
WEW [H] 2BVWTF &N, “

9739286
5945341
4375125

sent08#22
B

1. o r-figuadiEmc Anc < ran,
2. RO B U e ATATES - B Rik%
BIFLS,

nseqs2#23
BoMHEDLE

3647962
7217424
2315483
2918524

words07a#24
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slow#25
Wpo < Y LEEY

“TOXEZBEDFGOEST, JEENEL THEATT SV,
HEELHEOMIZRY [H] 2B 20E ) ITERLTT SV,
LEXDEITIEE [H] 2B0nTTFEV, ©

2]

B o - B BB 1 AT < 7S

number#26
BE»EFZLSE (0~10)

CEFRICEETHEROES T, do&xhE, 0 AH10FTHFRT
TEw, HEFEOBIEY [H] 2BVWTTEWw, GEETE

HEBILLENWTTEW

31

d
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words08a#27

HE:
it
il

S~
<

™
o

S il

ny N kol
RSN

=y U
N
s



[Z25550 73 with pellets]
words01#001

" CITATION WORDS "
" Read each word once."

" Pause briefly between words."

" yourself”

" around"

" hadll

" between"

" street"

" row"

" although"
sentQ1#002

" SENTENCES"

" Read each sentence once, at a"

" comfortable conversational rate."
" Pause briefly between sentences."

1

"1. You must blend certain things to make"”
" a special wax."
"2. The coat has a blend of both light"

" and dark fibers."

36
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sent02#003

" , SENTENCES"

"1. Don't ask me to carry an oily rag "

" like that."

"2, The point of the program will be told "

" before long."

words02#004

" CITATION WORDS "

" ﬂip "

" much"

" told"

" dormer"

" cash"

" understand"

" blend"

nseqs1#005

" Phrases made from NUMBER SEQUENCES:"

nn

" Read each sequence once, as though it"
" were a sentence of seven words."

" Pause briefly between sequences.”

! 2315483 2918524"
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vowels1#006

" ‘ CITATION VOWELS:"
"Read each item once, slowly and clearly,”
" with a brief pause between items."

" (Read in row order.)"

"er (dirt) aw (bought) ee (beat)"

"uh (but) oh (boat) eh (bet)"

sent03#007

" SENTENCES"

nm

"1. She had your dark suit in greasy wash"
" water all year."
"2. You must blend certain things to make"

" a special wax."
vseqs#008

" VOWEL SEQUENCES:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."
"li]  [a] [wa] [aw] fai] "

"eeco eeah o0o0oah ahoo ahee ooee"



words03#009

" CITATION WORDS "

" : zero"
! that"
" glowing"
" country”
" right"
" long"

" point“
slow#010

" SLOW SPEAKING RATE"

"

" Repeat this sentence three times,"

" at HALF your normal speakihg rate,"
. without pausing between words."

" Pause briefly between sentences."

" Combine all the ingredients ina "

" large bowl."
sent04#011

" SENTENCES"

"1. Don't ask me to carry an oily rag "

" like that."

"2. The dormitory is between the house"

" and the school."
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vowels2#012

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"uu (boot) ih (bit) oo (foot)”

"ay (date) ah (hot) ae (bat)"

sent05#013

" SENTENCES"
"1. She is about two or three."
"2. Things in a row provide a sense of"

" order."
fast#014

" FAST SPEAKING RATE"

" Repeat this sentence three times,"

" at 2 TIMES your normal speaking rate"
" without becoming unintelligible.”

" Pause briefly between sentences."
y
"

n

" Combine all the ingredients in a

" large bowl."
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sent06#015

" SENTENCES"
"1. She is about two or three."

"2. A roll of wire lay near the wall."

vev's#016

" CITATION VCV's"
"Read each item once, slowly and clearly,”
" with a brief pause between items."
" (Read in column order.)"

" uhfA  uhzA  uhwA"

" uhkA uhHA uhgA"

" uhrA uhchA uhnA"

" uhmA uhshA uhpA"

" uhzhA uhbA uhdA”

" uhtA uhyA uhjA"

" uhvA uhlA uhsA"

words04#017

" CITATION WORDS - "

" problem"

" pushed"

" dorm"

1 "
measure

" conversation”

" across"

" things"




words05#018
" CITATION WORDS "

" through"
" wax"

" has"

" enjoy"”

" school"
" smooth"

" light"

nseqs2#019

" NUMBER SEQUENCES"
" 4375125  3647962"

sent07#020

" SENTENCES"

"nte

"1.IfI had that much cash, I'd buy the "
" house."
"2. Across the street stands a country”

" school.”
sent08#021

" SENTENCES"

"nn

"1. Combine all the ingredients in a"
" large bowl."

"2. She 1s about two or three."
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words06#022

" CITATION WORDS "

" dormitory"
" house"

" both"

" order”

" blink"

" already"

" coat"

sent09#023

" SENTENCES"

"n

"1. Across the street stands a country "
" school.”
"2. She had your dark suit in greasy wash "

" water all year."
clear#024

" CLEAR SPEECH"

"n

" Repeat this sentence three times,"

" VERY DISTINCTLY and CLEARLY,"
" asif you are trying to make someone"

" understand you in a noisy environment."

" Do not pause between words."
"Combine all the ingredients in a large"

" bowlL."




sent10#025

" SENTENCES"

it

"1. Things in a row provide a sense of "
" order."
"2. If T had that much cash, I'd buy the "

"

house."
wordsO7#026

" CITATION WORDS

" special”
" before"
" beautiful"

" programmer”

" CITATION WORDS

" : child"

" program"
" early"
" this"

" silk"

" weigh"

" about”

"

"

44
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sent11#028

" SENTENCES"
"1. I think that's real."
"2. The dormitory is between the house "

" and the school."

sent12#029

" SENTENCES"

"

"1. Combine all the ingredients in a "

" large bowl."
"2. The coat has a blend of both light"
" and dark fibers."

sent13#030

" SENTENCES"

1"

"1. The dormitory is between the house "

" and the school.”

sent14#03
« SENTENCES"

nn

"1. Don't ask me to carry an oily rag "
" like that."
"2. Combine all the ingredients in a"

" large bowl."



nseqs3#032

" NUMBER SEQUENCES"

nn

" 9739286 7217424 5945341"

sent15#033

SENTENCES"

"

"1. You must blend certain things to make
" a special wax." ‘
"2. Across the street stands a country”

" school.”
sent16#034

" SENTENCES"

"

"1. The point of the program will be told"
" before long."
"2. She had your dark suit in greasy wash"

" water all year."
sent17#035

" SENTENCES"
"1. Things in a row provide a sense of "

" order."

"2. If I had that much cash I'd buy the "

"

house."

46
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count#036

" COUNT from 1 to 20,"
" clearly and at a moderate rate,"
" with brief pauses between numbers.

" (Do NOT try to do it on one breath.)"

sent18#037

" SENTENCES"

*1. The point of the program will be told "
" hefore long."

"2. The coat has a blend of both light"

" and dark fibers."
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AppendixB. A b2
(La— FID A ER)
[acoustic only HAFEZES]

words0O1b
=
“TOBEY —FETOHATTIV, HELHEIEORIZE W [
FBOTF &,
ol
Bp 5k
2
s
2
NV
éﬁfﬁ
sent(01
g3
“ToOXx, TRIGETHORST, —ET2HATT A,
LEXDOEIE Y [H] 2BWTTE W, “
1. 5o SR I AT 200,
2. AARREIRAPARY ATDY 2 — R kot
3. ZoRRoRr v Ml s o Tvs,
vsegsl

BEOMAEDYE
“TOFEZ—ETOMATT IV, FBLEOMICE- [H] £#8
WT, Wol DEBABIRATT IV, FHROLWEELLT, #

WmEDTTEFATT SV, (ERLTA ErbEN)

A B
17 w4 A=
97 Tx  xd
VS AL
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VCV's
BELTFEOHAEDLY
“FTORET—ETORATTIE, FEELEOBIZEWY [H] =8
WT, THEZHALTHATTEE VY, Wod ) BB, EK
DRVEEE LTHATT SV, (EPBTAN, EbbA~N) “
T vl T¥x T8
77 T VA T
7 TN 77 T7X
TIx T+ T T
vowels
BE
“TOFE%Y, BEEOMICEY [H] BT, —ET2ORAT
TEuy,
4 = 7 % 7
sakural

=

KOXELFATT S

B utE ervsvicbsh T8 HEo
WHHEIrE (. £ % LuDTHELTT, A
BEoLEs T a L AALEc s B T4,

LALlA mlh @k L e .
HEANTK OTHOEWVWAITWEWTL & I,
B Xice IR

TRELER 0B 0 b HET ¢,
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sakura?2
XE
ottty riEs. SurEnEs, FonsxE
;wk*éﬁﬁ%ﬁtwiA%wfﬂ FURA
E oI bprnRKIcy S5 bR TEE L,
TR 15’%@@?@& VWhNB IS F LT,
fast ’
HLEET
“FOXEZBEED2EDOES T, ARDPAHEZ 2620 ED
WEELLZDS, 3HEBEIELTHATTFSWV, XEXOMIZHE
v 2 BVWTFSV,
o SRR 1 AT LS 0,
numbers

BEH2F2zDL (0~10)

WBICEETEOEST, Fo&20Dk, 0 225610FTHrFRT

T, HEHREDOMIZEW [H] 2BVTTFSw, UTERTE
HEBILLBWTTEW,
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clear
T &0 EEET
“TOX%, TELLETIE-&D &, 3EEVEL THRATT S
Vi, BA LUWHEITCAIIERE5 24603 ) THATTFI W, H
ELEEORIC (B #B020EDCEEL. LEXORICE
W [ 2BWTT Xy,
o 1 AR AR T s 0,
nseqsl
" BoOMAES DY
TEOHFEOMAELEE—ETORATT IV, ZE4DHMOMH
ZEW TR 2B0LTTEw,
9739286
5945341
4375125
slow
Wwo ) EEET

“TONEZBEORSOERIT, 3EEEVERL THATT SV,
B L BEORICRY [H) #B22v L) CEELTT &u,
L EXOBITIZEY [B] 28V TTaEwn, ©

;r

5o 7o B P 12 AT < 7Ry
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loud
| KEBFCHEY
“FOX#BELOVKRELFECT, 3EEYELTHEATT RN,
WEXOMIZIEE Y T #BVTFEWn, ©
B o 1A I AT L R,
soft

/S PR

TOXZAEAFELNNSRET, 3EENELTHATTEV,
SEREFLLRLLEVREELTT SV, XEXDMITIE,
g [H] 2BV TTFEwn, ©

o 2Bl < K s,



[acoustic only EFEERS")
wordsO1
" CITATION WORDS "

Ty

" Read each word once."

" Pause briefly between words."
ey

" yourself"

" around"

1" had“

M _ between"

" street"

"

" Tow

" although"

nseqsl

" Phrases made from NUMBER SEQUENCES:"

e

" Read each sequence once, as though it"
" were a sentence of seven words."
" Pause briefly between sequences."

"ne

" ‘ 2315483 2918524"
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vowelsl

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"er (dirt) aw (bought) ee (beat)"

"uh (but) oh (boat) eh (bet)"

vseqs

" VOWEL SEQUENCES:"
"Read each item once, slowly and clearly,"

" with a brief pause between items."

T

"liu]  fia] fua] f[au] [ai]] [wi]"
"eeoo eeah ooah ahoo ahee ooee’

1

slow

" SLOW SPEAKING RATE"

" Repeat this sentence three times,"

" at HALF your normal speaking rate,"
" without pausing between words."”

" Pause briefly between sentences."

"

" Combine all the ingredients in a "

" large bowl.”
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vowels2

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"uu (boot)  1h (bit) oo (foot)"

"ay (date) ah (hot) ae (bat)"

fast

" FAST SPEAKING RATE"

" Repeat this sentence three times,"

" at 2 TIMES your normal speaking rate".
" without becoming unintelligible.”

" Pause briefly between sentences.”

nn

"

" Combine all the ingredients in a

" large bowl."
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vev's

" CITATION VCV's"
"Read each ttem once, slowly and clearly,”
" with a brief pause between items."
" (Read in column order.)"

" uhfA uhzA uhwA"

" uhkA uhHA uhgA"

" uhrA uhchA uhnA"

" uhmA uhshA uhpA"

" uhzhA uhbA uhdA"

" uhtA uhyA uhjA"

" uhvA uhlA uhsA"

" CLEAR SPEECH"

" Repeat this sentence three times,"

" VERY DISTINCTLY and CLEARLY,"
" asifyou are trying to make someone"

" understand you in a noisy environment."

" Do not pause between words."
nn

v

"Combine all the ingredients in a large'

! bowl."
count

" COUNT from 1 to 20,"
" clearly and at a moderate rate,”
" with brief pauses between numbers.

" (Do NOT try to do it on one breath.)"
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[ B AZEER 4 with pellets]

ascaleup#
BVERHT (70
CEHICEETERDEET [7T—) EBEVED., BAalErElL
BRICEEELRYFVET [7—] EF-oTTFIw, ESIC
HHGWVEIIEELTFE W,
ascaledown#
EwisEE g (7])
CEEICETRHOEIT [7—] LS, BAEERELIL
HRIITHELBOEVET [7T—] EF-oTFS 0, “
escaleup#
BuEriy (4])
CEBICETROBEIT [/~ EEVED., RA4eFrELL
HEIIZEEARIBNET [A—] EE->TFEWw, EFE
LORWVEIITEELTFI W,
escaledown#

EwFEEHs (4]

EBICETROBIT [/ —] LD, BALFEEIL
REIIIHELEVEVET [ —] £LFoTFEW0, “
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a alt#

&Eoy—> (7))
RRBHVELBRVERLELIEoT [TT77] LEoTTFE W,
BEHRBESEOY XLT, BhLLEBESEDOY LT
EoTTFT &, “

e alt#

EiEoNy—> (1)

“CRRHBVELRVWEEREIfEoT [7TT77] LEoTTEwV,
EOERERED Y XAT,  #hELESESDY) XLT
%O T—Féb)o “

wordsO1b#01
B

ol
DA

“TOEFELr—ETORATT SV, HFFEHFEOMRIZE Y [H]

ZBNWTTEN, ©
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sent01#02
)
“ToXE, ERIGETRHORS T, —FETOHATEE WV,
NEXDRIZE Y [ 2BVTTFEWn, ©

1. o7 AR C AN T F X0,
9. AREREIRRPARY ATDY 2 — R F o T,
3. CoRBoRry FiciBErAoTuwns

words02b#03

i
il

<
=

5 ok

oH
;
Xt

T s

fmiz B
B 5 e

sent02#05

X

1. FHH—paicdkia -5 59 5%0k<
INV IR A
2. 20uEy FoFR Ko & LTwi,

b 5:75

3. EOBOADES T 5L EoT 0B
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words03b#05

vseqs1#06 _
BEOMAEDE
“TOREY—ETORMATEIIV, FELEOHICEWY (] B
WT, WolK PEHEICRATEIV, EROZWEEL LT, #)
BEOITTIHATE SV, (EDLTFAN ElbHEN) -

A7 7 A 7
A7 7 A e
7T 7L I A
T 7 V%

words04b#07
5

HEA

[=]

o

KiEA

oRwy b

A

Az
U= ATA

%
r—%

L
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sent03#08
3L

1. 20FE 2 oo Ecian o7,

2. B BB I AT R,

3. BF#hctanFsBanrodunt
E~te,

words05b#09

VCVs#10
BELTEOMAEDY ,
“TOEEY—ETOMATTESV, FELFEOMICEY [H] =5
WT, THETZHFAL TCEHATTFIV, ®o ) LHEIC, B
DEVFEE LTHATTEV, (E2LTFA, EbbHEN) ©

ThH O OTE Ty T8
VA A A
T T2 T TX
T¥Ex T TH TH




words06b#11

sent04#12

wordsO7b#13

1.
2.

62

&
palt][}
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=
o~

P

- TS %_\‘ Mn
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“ \/

N.
A iERee \ g
i ol

s &%
= s
O

T30
w3 CAELS e - HhE
Bz x (K smakcBicnr,
TN CHTEDR Y VR I EES T
W5,
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vowels#14

=

“ToOfEE, FRLFEOMICEY [ 28T, —ETFOHAT
T&vy, ©

14 = 7 *F v

words08b#15

i
aul
o

¢
- <
[

3

b
S M
O S,

P
~
AR g

v

20

sakural#16

a

ROVEZFHATT IV
WadEee=ovicbd ) 2345, HED
WagEsZ <, $-E Lvwochety, X
BECTLIES T2 L HRSE 2w 34,
m%ﬁ\f‘?ﬁ@%%fu SRV EVTLE D,
TEAEX 0k ¢ o b HEE <,



sakura2#17

words09b#18

sent05#19

64

=

Wty elkx, sy gy, 2owsE
IVEZBPFELZEVIADVET, FURA
B s b o nkIch S bR T EE L7,
e BHROEHOE L vbhs 2310k 0 E L7

Ty

Wz
T
3%%”

1. Z0RS WA =B HH5HbESRNT 7,

2. BATEAZOBCE R E T VLC s Tk
Vb,

3. 703 2 XRS5 7,
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words10b#20

sent06#21
423

1. "B aeEcEYs Licher e,

2. FOlESE s LcrE LS n .,

3. BB BIZ RS DF 217 H A DN T
w7z,

words11b#22

{8
il
il

<
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sentQ7#23
D
1. BudSos el s AL 7L UpGE 5
W 75 5 72
bY JﬁL ?3: -Z\ﬁ :H:;‘/v(f AR
2. IBENHRWTWEDOTAHHDERIITITE
A,
3. Brolay Foho B L r— %757,
words12b#24
BiZE
U/
WEEt
&
f:\ﬂ:g_
NE
Ji\c»—
21
%?
Hp
%
fast#25
HLET

“TOXEZHEED2HEDES T, NEFAHEICZL2 0L
WEELEYFL, 3ERIELTHATT SV, LEXDOMICE
VR ZBWTTF &V, ©

THA

Y T A AR I
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words13b#26

t:liﬁ,i
tﬁ

clear#27
Fo & LEET

“ToXkh, TELEZITE-20 &, 3EHEDV R L THRATT S
Vi BiA LWHITCAICHRES 25200 ) THRATT SV, B
%t$%®EK(ﬁJ%ﬁ#&w;ﬁmﬁ%b‘ikiwﬁmﬁ
W R 2BVTTFS W, “

TiTA IS

B o 7o AL B R I AT 7R,

words14b#28
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nseqs1#29
BOMBEHE

“FTEHROBFOMAELET —ETOFATT IV, B4 DHENOE
W B 2BVWTTFaw, ©

9739286

5945341
4375125

words15b#30

B
hall]]]
il .|

o P

i

.
ﬁw'l;?;’é,‘

sent08#31
HX
1 o el A e,
2. A0 o AT AT 2R &
HiFL I,



words16b#32

nseqs2#33
BOMAEE DY

3647962
7217424
2315483
2918524

words17b#34

&
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Hi

Ak
SE‘FUT
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Jnt O
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slow#35
Wwo < W EEET
“TOXEZBEEDOYHOEST, 3EEBEVELTHEATFI VN,
HEELHEOMIZEY [M] 2B220WE ) ICEELTT SV,
L EXOFIZIEE [E] 2BNWTTFSwv, “
oz e HeEd S w .
7% o 2 HBUTSRE I AN T &0,
words18b#36
BiZE
Ha
JIN
?_:?
o
TIRE
Vi 7oy
P17
number#37

C¥xhrEzAb (0~10)

“EFBIZEETEROEE T, Eo&xhE, 0 25 10T THFALT
TaEW, ¥EHEOBIZEW rﬁ;ﬁJ FBVWTTFEW, &EATSE
MEBI) ELEWVTFEW,”

L=l wnk 4z %A T A =
0. 1. 2, . . 5.
%< Tt i1t o) Lw?
6\ . 8. 9. 160



words19b#38

loud#39

words20b#40
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 REBETET

“TOXZEELOVREILET, 3HEEVELTHATTE Y,
X EXOMITIZE Y [ 2BV TTF S, ©
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soft#41
S ST

“FOXFBEELD/NZILET, 3ERENREL THRATT SV,
XEXDXFIILLWVERFEEL TFE Vv, & XOMICE,
e [ 2BV TTFE W, ©

P o 7- BB 1T AT s,



[#3E#8 5 with pellets]
words01#001

" CITATION WORDS "
" Read each word once."

" Pause briefly between words."

" yourself"

" around”

" had"

" between"

" street”

" row"

" although"

sent01#002

" SENTENCES"

" Read each sentence once, at a"
" comfortable conversational rate."

" Pause briefly between sentences.”

"1. You must blend certain things to make"
" a special wax."

"2. The coat has a blend of both light"

" and dark fibers."
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sent02#003

" SENTENCES"

"1. Don't ask me to carry an oily rag "

" like that.”

"2. The point of the program will be told "

" before long."

words02#004

" CITATION WORDS "

" flip"
" much"”
" told”

" dormer"
" cash"

" understand"
" ‘ blend"

nseqs1#005

" Phrases made from NUMBER SEQUENCES:"
" Read each sequence once, as though it"
" were a sentence of seven words."

" Pause briefly between sequences."

mnn

" 2315483 2918524"
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vowels1#006

" CITATION VOWELS:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in row order.)"

"er (dirt) aw (bought) ee (beat)"

"uh (but) oh (boat) eh (bet)"

sent03#007

" SENTENCES"

"1. She had your dark suit in greasy wash"
" water all year."

"2. You must blend certain things to make"

" a special wax."
vseqs#008

" VOWEL SEQUENCES:"
"Read each item once, slowly and clearly,"
" with a brief pause between items."
"liu] [ia] [wa] [au] [ai] [ui]"

"eeoo eeah ooah ahoo ahee o0oee”



words03#009

! CITATION WORDS "

" zero"
" that"
" glowing"
" country"
" right"
" long"

" point"

" SLOW SPEAKING RATE"

"

" Repeat this sentence three times,"

" at HALF your normal speaking rate,"
" without pausing between words."

" Pause briefly between sentences."

" Combine all the ingredients in a "

" large bowl."

sent04#011

" SENTENCES"

"1. Don't ask me to carry an oily rag"

" like that."

"2. The dormitory is between the house"

" and the school.”
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vowels2#012

" CITATION VOWELS:"
"Read each item once, slowly and clearly,”
" with a brief pause between items."

" (Read in row order.)"

"uu (boot) ih (bit) 00 (foot)"

"ay (date) ah (hot) ae (bat)"

sent05#013

" SENTENCES"

"1. She is about two or three."
"2. Things in a row provide a sense of"

" order."

fast#014

" FAST SPEAKING RATE"

" Repeat this sentence three fimes,"

" at 2 TIMES your normal speaking rate"
" without becoming unintelligible."

" Pause briefly between sentences.”

" Combine all the ingredients in a

" large bowl."
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sent06#015

" SENTENCES"
"1. She is about two or three."

"2. A roll of wire lay near the wall."

vev's#016

" CITATION VCV's"
"Read each item once, slowly and clearly,"
" with a brief pause between items."

" (Read in column order.)"

e

" uhfA uhzA uhwA"
" uhkA uhHA uhgA"
" uhrA uhchA uhnA"
" uhmA uhshA uhpA"
" uhzhA uhbA uhdA"
" uhtA uhyA uhjA"

" uhvA uhlA uhsA"

words04#017

" CITATION WORDS ”

" problem"

" pushed"”

" dorm"

1" n
measure

" conversation"

" across”

" things"



words05#018
" CITATION WORDS "

" through"
" wax"

" has"

" enjoy"

" school”
" smooth"

" light"

nseqs2#019

" NUMBER SEQUENCES"
" 4375125  3647962"

sentQ7#020

" SENTENCES"

"

"1. If I had that much cash, I'd buy the "
" house."
"2. Across the street stands a country”

" school.”
sent08#021

" SENTENCES"

"

"1. Combine all the ingredients in a"
" large bowl."

"2. She is about two or three."
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words06#022

" CITATION WORDS "

" dormitory"
" house"

" both"

" | order"

" blink"

" already"

" coatll

sent09#023

" SENTENCES"

ne

"1. Across the street stands a country "
" school.”
"2. She had your dark suit in greasy wash "

" water all year."
clear#024

" CLEAR SPEECH"

" Repeat this sentence three times,"

" VERY DISTINCTLY and CLEARLY,"
" asifyou are trying to make someone"

" understand you in a noisy environment.”

" Do not pause between words."

nm

"Combine all the ingredients in a large"

" bowl."
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sent10#025

" SENTENCES"

T

"1. Things in a row provide a sense of "

" order."
"2. If I had that much cash, I'd buy the "

" house."

wordsQ7#026

. CITATION WORDS "

" special"
" before"
" beautiful”

" programmer”

words08#027

" CITATION WORDS "

" child"

" program"
" early"”

" this"

" silk"

" weigh"

" about"



sent11#028

" SENTENCES"

"1. I think that's real.”
"2. The dormitory is between the house "

" and the school.”

sent12#029

" SENTENCES"

"1. Combine all the ingredients in a "
" large bowl."

"2. The coat has a blend of both light"
" and dark fibers."

sent13#030

" SENTENCES"

"

"1. The dormitory is between the house "

" and the school."

sent14#03
« SENTENCES"

"

"1. Don't ask me to carry an oily rag "
" like that.”
"2. Combine all the ingredients in a"

" large bowl."
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nseqs3#032

" NUMBER SEQUENCES"

"y

" 9739286 7217424 5945341"

sent15#033

" SENTENCES"

"

"1. You must blend certain things to make"
" a special wax."
"2. Across the street stands a country"

" school."

sent16#034

" SENTENCES"

nn

"1. The point of the program will be told"
" before long."
"2. She had your dark suit in greasy wash"

" water all year."

sent17#035

" SENTENCES"

"y

"1. Things in a row provide a sense of "

" order."
"2. If I had that much cash I'd buy the "

" house."



count#036

" COUNT from 1 to 20,"
" clearly and at a moderate rate,”
" with brief pauses between numbers,

" (Do NOT try to do it on one breath.)"

sent18#037

" SENTENCES"

"1. The point of the program will be told "
" before long."

"2. The coat has a blend of both light"

" and dark fibers."

84
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AppendixC. J A L3
(La—FID XA LK)

[acoustic only]

wordsOlc
i
“FOBEL —EFOHATTE, HIELHBIEORICE [
EBWTT SV,
e
Hi
INF
%
sent00
X
_ijc%f\ Ell_. uuﬁ?airwl_.é(\ —}#E%CA/.FT%\/)O
—[R|H & ZHEORIZE: [BH] 2B TTFI v,
5 o 1WA B I AT F &0,
numbers

BErFEZL (0~10)

WCERTEEOR ST, Fo&0h&, 0 »510FTHLFALT
Taw, HEHEEOMIZEY ] 2BWTTFEw, VEBETE
WEBILLRWTT W
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vseqsl
BEOMMEDE
“TOREZ—ETORATT R, FELEOHICEY M) 25
WT, Wol ) EHBIIHATTEY, BROZWVEELT, #
BEOTTICHATT SV, (KRBT ErbEN) ©

A 7 A F v
17 7 A 1L
2 = S
7 7 T F

nseqsl

BOMAEDLYE

“TROBFOMAEHEE —EFTOHATT SV F4 DO
24w TR #BVTTF &V,

9739286
5945341
4375125

VCV’s
B L TEOMALbY
“TOEE—ETOBRATTSV, FHLBEOBICEY M 258
WT, THBEMBELTHATT SN, wol ) LT, &k
DEVEL LTHRATT SV, (ERLTFA, EhbHEN) ©

7 7Y TXx
75 T¥  7A
7% T 7T
7FY TE  TH

\d
>

<~
SN

\.J
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fast
HEET
“TOXBREEDEORE T, ABEISAHEICZL2WE D
WWHEELLZPEL, ZEBRIVELTHATTEIV, XEXDOHIZE
W [ #2BVTTFEn, “
5% o 7~ B SR AT & 7R,
slow
o EEET
“TOXEZBEEDLTORIT, ZEBRVELTHATTI VY,
HEEFHEDQRICEWY [l 2B 20VI I ITEFEELTTF RV,
WEXOBICIZEWY [ #BWT T,
o 7B AR I AT R,
vowels

=
=

“TOREE., FRLFEOMICEY B 2BV T, —ETOHAT
Téwo“

4 = 7 F* v
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sakural
XE
KOLEEFATT S0,

BWRrhE e vicbd ) F545. HAD
WsEsZ <, 3% LuoTchEL T, A
BETLIES T2 L HASRI TR 20 25,
HARACH ol 2ot it vl y 3,
T EX otk ¢ o b Bl v,

sakura2

XE
CROVLBEFZATEFEN,”

Boftw sy eks, syefniy, zonss
TWECASEZE VI ADBVE T, FUAA
ECISI g T w > )
b b2 1m b I b ) b T E F L7
Fr T HHAOEOE L bR I3 1200 T L,

loud

KELETEY
FOLAEBELVKRELET, TERIBELTEATT S0,
L EXOMIZIEEY (Bl #2BVWTT&wn, “

55 o - UL AR 1T AR T B R,

soft

S L CET

“TOXZRAFELY/NELRET, MMV ELTHEATT E VN,
SERIFIILOBVEEELTTF &V, X EXDOMITIL,
o [H] #BVWTT &0,

)

E
JEX

(21 WA i

B o o ISR 1T AN T PR,
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clear

3o & h LFEET

“FOXE, TEAHZTIE2&D &, ZRBIELTHATES
Vi, B4 LW TAICIRRES 25208 ) THRATF SV, H
FRLHEORIC [M] 2B2%20E ) ITEEL, XEXOBICH

W] #BVWTTFSW0n, ©

whipser

5 8P XFECHF

FOX xR, SSREFET, ZERATT SV,
LEXOBICIEE (B #BWTFEn, ©

e

A AR

o -SSR I AT s,

paraldissapointment
¥l

(1)
TofEz, FRPIOR L EZRD L TRATT SV,

il

INTF

(DSoHH LT) £ TT s

paraZimpressed

|

i
Ul

& (2)

NS

(Bl LT) 29 TT

para3suspicious

(%TGOVC) %]) Tj—ﬁ‘o
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paradcasually

(4)

N
i
i
pafiifd
O

(BWAHEE) €9 TY D,

granmall
7+ —HA (granmall)

TOXELZ, THIDZHHAL TRATT SV,
THROZVEFITEEICHATT SV,

i35 i£h

A8 EXALFLVRR,

>

i

24}

ExprFLURAR,

P
]

granma2l
7 4+ — /A (granma2l)

[F )

Aip ExirsLURBr,

AEFLE % B,

P
om
nk

granpall
7+ —H A (granpall)

W

BxprsLUtar,

Do
]

S

EX AL F LR R

P
b:: '
i
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granpa2l
7 4 —HA (granpa2l)
A BExprrLeaAr,
s Ly _ Y
L8] mEAETLERHT,
wordsA
5} h
g #E
A Je A
Xl el
wordsB
fiE i
%z &
AR 25
wordsC
BN VN
TR
FWw ZE
x&D1
L&R Q)
late rate
lock rock
allay array
elect erect
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(r&l)2
L&R(2)
feel fear
dial dire
shield - sheared
tiled tired
(r&1)3

L&R (@3

clock crock
blues  bruise

fly fry
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[with pellets]
ascaledown#
KwErts (71
“EBICEETROB ST [T—] LWk, BRatFEZELL
BRBICIEHELRVENWET [7T—] LE-oTF&Wn, “
escaledown#
BwsErds (4D
“EBICEETHOBIT [41—] LSViED. BAEE2EL
RBICEHELRYVENET [—] Lo TFE W, “
a alt#

BiEo Y- (7]

CRRBOELEVWEERAEIFST [TTT] EE2TTFEW,
ENEEHESED) XAT, ZHrLSEEEREDY XLT
BEoTF&Ww,

e alt#
BiEkosy—> (4]

CRRPEVNWEIEVWEAREIfE ST [TT77] EE-oTT X0,
BEHIHEESEND ) XAAT, ghrsEsEEE0) AT
%‘O—(Té‘/\o “
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wordsO1c#
HAZE

“TOHZEY—ETOHATT &V, HiELHEOBIZE [H]
FBWTT &y,

sentQ0#

—Fo)i%:\ EI:L_ Ej_%a)l_é‘/c\ ——-):#;UL/VVC‘Fébx
—@|H & ZEHORICEY [H] 2BWT TS, “

B o 2RI A S AT T & W,

words02c#
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numbers#

BaedrZrsb (0~10)

EBICFHETEHOHE ST, Fo&hE, 0 2HL10FITRERC
Tav, BEHLOMIEY ] 2BnTTEw, VMEETE
WEBI LLEVTFEW,”

D [
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e
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X
~
w
[>3

00k Do
e

words(Q3c#

<
N}
31

vseqsl#
TS EDE
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WT, Wol DEPBIZRATT SV, EROZWEEL LT, #
BEOITTIHATT SV, (EPBLTA, EbhN) ©

7 B
47 /2 B e
Ve 7 A
T 7 7 F
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words05c#
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BOMAE DY

“TRORFOMAGHEE—ETORATT SV F4DOHMOH
I TH] 2B TTFEw, ©

9739286
5945341
4375125

3
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3
%
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& s
Pali
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M g B



97

VCV's#
BHLETFHEOHELEDE
“TOFEE—FETOMATTEV, FELEOBIZEY [H] &8
WT, THEZEFLTHRATTFSV, wo < h EHEEIC, Bk
DHEVFEELTHATFT SV, (ERLTAN, ELSHEN) ¢
THA Ty VA EA
77 7 VA 75
T VA 77 7X
75y TF  TH  TH
words06c#
BiIZE
(_:*waé
-
s
&:mﬁf%‘if%ké
o
%olf
fast#
R < FES

“FTOXBEZBRBEOEOERST, REFAEEICIZS2WVWED
WEBLENEL, ZERVEBELTHEATT SV, L& XOBICHE
W [] 2BWTT&EWn,

BB i Rz,
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wordsO07c#

i3
bal[1]}
hal-t]

e
i)

~i s
:} < J>, M
v,

=

5 oEE
o

"
\mH_

s &

nseqs2#
BOMB G

3647962
7217424
2315483

slow#
Wwo LY

“TOXETBEDOXTOERIT, _ERVELTHATEFIN,
HELVHIEOMICEWY [H] 2822V E)ICEZELTT SN,
X EXORICITE N [ 2BV TTF S0,

A

B8 o 7 A P R LT LT {7 R,



words08c#

vowels#

TORE, BLEOMCE (M) 50T,

T&EW, “

wordsQ9c#
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=
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4 = 7 % v

i3
ha)lifl
D

fesy
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(y

™ &
5 e o HE
IR Obs ﬂ? N

—EFOBAT
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sakural#
XE
ROLEEFATT S0,
BudE eresvicbdh 4. ko
W rE . 1% LuochEE T, A
BETLIES T 5L HASE C 2w F 3,
HAACH oftamo v i nznel 9,
TETEL ol o b g o5,
sakura2#
NE
CROLERHATT RN,
WOy bIkE, Sy e ET, FOVEE
TN BEEEE LI AD VT T, FURA
BRI e NRIch S bR TR E L,
e O RoEoE bR D L3 1 nh F L
words10c#
BiZE
7:\4;:'_
AN
By
2
aw 7
%é
Ay b
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loud# ‘
K& BB CET

“TOXZEELOVRELET, ZEEVELTHFATT S,
L EXDORIIFEY [ 2BVWTFEW, “

L LT LS RS

words1lc#

o
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i
S

W
=

= B o

*
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~ words12c#

THA

AR
IN A
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TR,
i
wL
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soft#
INUS R

“FTOXEBEBELND/PASLET, 3AKIEL THATF IV,
SEREXFILLELLRWVWREEELTFE VW, XEXORITIE,
T[] 2BVWTTFS W,

o BRI ST R

words13c#
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i
il ]

e i

e
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ez
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clear#
iZo &0 EEET
“ToOXE, TELLETIZoZ2DE, ZTHREDELTHATT S
Vo BA LW CAILIETRE 5256208 ) THATTI SV, B
EELHIEOMIC (B 2B 2WEHI0FEEL, LEXOMIZE
W [ 2BV TFE W,
B o - BB AR 1 AT R,
words1bc#
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g—%
»HB
Foo
B 1
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whipser#
& 5% XFECHT

“TOXE, SSXREFTT, ZEFZATHIFE WV,
T EXOBICIEEY B #BVTTFSWn, ©

/v

BE o 7RI AR 1T AT { W,
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paraldissapointment#
NTEE (1)

TofEe, FHMPHUIR LB XD L THATT S

(Do) LT) £ TTD

para2impressed#
189 55 (2)
(B LT) #95TT D%
para3suspicious#
37 E5E (3)
(k%’-) T) % 5 -/6-49‘—75‘0
paradcasually#
37 g (4)
(B HEER) £ T 0%
granmall#

7+ —HA (granmall)
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e
s
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.
&



granma2l#
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7 4+ —H A (granma2l)

A BaarsLeEBi,

i 2% N B
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g
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"
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P
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B
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P
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<
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Af RWEALFLUERER,

Ay B rsL %R,




granpal2#

granpa22#

(r&l)1#

(r&1)2#

(r&l)3#
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7+ —H A (granpal2)

L Eaarrreels,
BB BEsALFLERR,

7 4 —H A (granpa22)

F

rAETLERR

5
>:\f—
vs

)
i

I

SXALEFLUE B,

-
&
s

L&R(A

late rate
lock rock
allay  array

elect erect

L&RZ

feel fear

dial dire
shield sheared

tiled tired

L&R(3)

clock crock
blues  bruise

fly fry
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AppendixD U A b 1 KU 2 ORFEER 45 O FEREFLZEME

THOT T —OERL THHELHVTERFEDL T — 05k S N7z, BIEHE O R
G777 AN (mbi#Elisxls) &SN TV 5, (FHMIZREERIEICITb N7
B, HRIET 7 ANPTLI— FEEHICEEH STV W EICEELYET S,)

Definition of error
An error is defined as differences that signal the non-native origins of

the speaker. An error, thus, does not include common differences among
native speakers of American English (such as between different regional
dialects).

Error Cod

word repetition
word revision
phrase repetition
phrase revision
phrase addition
word addition
word deletion
word transposition
phoneme addition
phoneme deletion

phoneme distortion

e R T S i - S

phoneme substitution

—
o)

. sound-syllable repetition

o
o

. iInappropriate segment duration

o
[\

. lnappropriate pause

—t
w

. inappropriate prosody (applies to both word-level and sentence-level)
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Appendix E. CspeechSP (Milenkovic, 1992) @4 » A F— )V, #Hj, KU CspeechSP %
AwToyr— 585

(] : hit Enter)

Installing CspeechSP

1. In DOS prompt, go to the “bmtools” directory in the CD .

2. Type “install”. _

3. This will create a directory “c:/sp” and install CspeechSP in the directory.

4. When asked whether to make a shortcut, answer “No”. (Making a shortcut often

causes mouse malfunction in CspeechSP.)

Executin eechSP

14. In DOS prompt, go to c:/sp.

15. Type “sp”.

16. If you are asked whether to make a shortcut, answer “No”, and click the DOS

prompt icon at the bottom of the Windows95 screen.

Accessing to a daﬁa-rgcgrd thru CspeechSP

1. Inthe “File” menu, click “Open”. A box will appear in the middle of the screen.

2. Click “Single” in the box. Another box will appear in the middle of the screen.

3. Type the location of the dataset of interest after “Find” in the box, or click “Dir”,
find corresponding directory and click. df you want to access to MH3 in
“D:/beamdata/”’, either (1) type “d:/beamdata/mh3}’ after “Find”, or (2) click “Dir”,
->click “D”->click “Confirm”->click “Dir”->click “beamdata”->click “Confirm”->click
“Dir”->click “MH3”->click “Confirm”. )

4. For MH1~12, type “*.acc]” after “Find” in the box, “*.acc” will replace “*.wav” below
“Find” in the box. For MH13-19, click “*.wav”.

5. Click the record of interest. Acoustic Waveform will be displayed in the screen.

(You may be warned that the file is read-only. Click “confirm”. )

Viewing pellet data in CgpeechSP

1. In the “Analysis” menu, select “Beam”. A box will appear in the middle of the
screen.

2. In the box, click “XY”. Another box will appear in the middle of the screen.
Click “Y”. The upper- or lower-right of the screen will be the head coordinate axes
with palate and pharyngeal wall. The left side will be a box in which x- and y-
values of each pellet in the right side box will be displayed.
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Click “Play” to view and listen to the entire record or the portion between two
cursors. The data can also be viewed by dragging a cursor across the screen.
Location of pellets at a particular moment can be obtained by placing a cursor at

the moment in the waveform history and viewing the box in the left.
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Appendix F. Dx L—7 « U 7 1 Off %

Find “Dx.exe” file in “c:/sp” directory.

Open the record of interest in CspeechSP, and label the interval of interest by
setting the cursors at the beginning and the end of the interval and selecting
“Screen” from the menu, then “Mark”. A box will appear in the middle of the screen.
In the box, give a name to the interval (called label name) and hit return.  This
creates a “rec#H#.1bl” file in the directory where pellet position data resides. The
pellet position data is in “rec##H.xyd” file in the same directory.

Create a new directory where the extracted pellet history files should reside. This
directory is called the destination directory hereafter

Copy “Dx.exe” from the “c:/sp” into the destination directory.

Create “inf” file for pellet data extraction in the destination directory: format and

example for an “inf” file is as follows (each line ends with a hard return).

rec=[location of the original pellet location file]
~ 1bl=[label name]

output_t2=0

output_dt=6.866

write_time

icol=1

fcol=16

write_data

Example of pellet history extraction “inf” file, to extract pellet history data in rec061
of MHS8 dataset, from the onset to the offset of an interval labeled “ama”.

rec=c:/database/MH8/rec061.xyd
Ibl=ama

output_t2=0

output_dt=6.866

write_time

icol=1

fcol=16

write_data
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6. Create an “xtract.bat” file: format for an “xtract.bat” file is as follows.
dx inf sub=# task=# > filename

Example.
dx inf sub=08 task=061 > amal

7. From the destination directory, run the dx utility by typing

dx inf > filename
Example.

dx inf> amal

8. The file containing extracted pellet history data in ASCII format (“amal” in this
example), should now reside in the destination directory.

9. The column order is; time (msec), ULx, ULy, LLx, LLy, T1x, T1ly, T2x, T2y, T3x, T3y,
T4x, T4y, ManIx, Manly, ManMx, ManMy.

10. The time (in msec) in the first column is measured backward from the end of the
interval. To make this time column consistent with the conventional time
representation, add [the first value in the column*(-1)] to all the time column
entries.

11. This routine also allows users to extract results of formant tracking and FO tracking

simlutaneously with synchronous pellet history data, by modifying the “inf” file.

For more information, download DX.pdf from

http://www.medsch.wisc.edu/~milenkve/tools.html.





