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RIS BGE - SEGHHSHLAEB R RERE - I
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B E% o high falling tone) ° BRI MAE
% (neutral tone)  BIFEECE B2 KB
B W B ARSI R o AR G R
{5 ARSI E ER S HRREREEL
RIS AT ML BEE SRR -
FE (Tseng » 1990) °

FEE A ASE® (fundamental frequency °
FO) (A ) BB IREAEE -
B it g e B AR Y TR
GHEEE (sonorant) FHEME » & I
HEH BENESAEENT  REHE
B MaEE AR NS R H R i
T o BIREDUEE IS R A S A e
(FO contours or trajectory ) * Bt AAHEES
BB R AR R AR Ly - BT
fF (1948) FEIFEVYRER N TURERGL Al
DR BRI RSE  H 1 R
RAKEH > 50 a0 MBI R Y
BIRE » (RIS R Fy5-5 ~ 3-5 ~ 2-1-485-]
(—8 - 8% —BuNE) > qE—- —&
Form VR o G ARt BRAA A R B R AR =
Ko ZERE > G- BRI
I B HE—-BREMNE - BB R
AR - AR - SR BRIARIRE - i
SRR BRRERR LT SR =B

EF - [HRRE R R =88 E R T
b HE - REEE AR R T BRIKE
& b7t BEES > m2REEEnms
NCEARHY TR ) BB - U B
et > EAREHEE TR - 2 RymkEER - D
B R AR B E B RE ) B
PV [ LEAORRE: -

R £ B A AR R RE Y
A » BIRETY RS A AR (FO) 1Y
HIRE - H— s B R S BRI S
A FE IS EEHE (pitch tracking) - HEfT
AR AR R > AHowie (1974)
PHE—-PESEEE A ENER
Tseng (1990) il & —Z M S BRE H H HiRE
G AT IR ERT R —
BRI E R KRBT STt S IuRE -
WEFE R AR B BV R B B = 2 K.
BB RHE LA R 2 2 TS
BTy B P IR f A A - [Py
REM EFHERFATUERGNARE - =2
AlE% BB IR R B R M
(creaky voice) @ KBIREEERES » A
F EHES - I ERIHE R AR S
EARERL > AT LR - TR
BB BN AR TR -

xK— WHAERBRENEESRE (Hz) thE (BHEXBTseng » 1990)

i HhB— i 1543

Tseng —& 215 215
(1990) —B 150 100 250
=B 135 90 45 180

VU 245 95 150

Howie — 150 150
(1974) - 115 35 150
=& 113 40 40 113

PuE 157 52 105
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bR T RSB  MAEERE SRl
BNARMEER - EEBIRR T BF
B (HhESER) BN EHRRER
Fo mUgRE  EEmAm A% g
Mo M= ZBRE (HHER BEE R
86) ° FATURERIRGERESE - BRESE LN
R fEEREHE L PEE T HE = AEER
Bk A s — S EiREs > e =&%H
NERNE LNPEEEEEELNE?
Tseng (1990) WFCHR @ HERKSR ~ RESE
BN R ERHE - LER > HEEE
b BEFHETAEFEERS - Tseng
(1990 ) HIRFFE 5 B 17 8 Fal o s 1 o
B4 HESHRETIF T EERHNE S K
o AN, 2 T RN E S R -
RHAE HF HEE R SR Re SIS
RIZR BB RRA > FIEREERE « 35k -
AR SRR AR AR
A T R R Y W A 370 o — (R (5 R
e Rt EAEBERE L PUEINA
AR ELEASER (F0) RO SR B HmE
BRI RS -

SRS (ERIIEH]

KFHE 4 E SN AR e e i
R A R KRR - A RIEE
ey ER v ONIDE L dib)so Nt AN El P
Bradlow, Torretta, & Pisoni (1996 ) Z5HERaE
R A BRI - DR B R
Ko DR B R REEHIB E  Orlikoff B
Kahane (1996) ffiff3R9eiis H A G EEEA
SRR RERETSE100H22 % » KB RE
B HEREMLEDK > DU S BRI
EHAE L EEEE A - B (R85) #H
AR BIEERIE B B R PR AR
B R 69HzE 185H » MK M R69HZE
227Hz » G AR B A L R K

[ REE S A AR n] R AR L R
BEE P eE S M OUE » R BIEE R
iEE o EENBLEIYRERH NS
HEAAR P 2 T B R B AR T
G BBEEER AR RSB XSS
B ELUR ARG KA S AR o ] -
TR b B s L BB T
J& (subglottal pressure ) Hfl & #H Y B IR
(vocal fold tension ) FUFH%E o B FRSERIA
B MR B R E R - B8
IRFRATRE T ™ R Rt B AR — (el - Bl
R MR R o BT R AR
= BRI HEOELRR - hEte AER S - B
M NEERA (Ladefoged, 1963 ) [KILMEIR L]
A ~ MUK S AR S AR AP AR
o ¥ REIVETREHERE AN
BRI EAREEL, - EREAS  Bh
R MBI RRE ik - HEAENRES
RSB A B HhREL
(cricothyroid muscle, [CT muscle] ) JyFE&
5% » B (thyroarytenoid muscle, [TA
muscle] ) R X EMAES » FRibEW k—8H
il A B A e AL > R AL (posterior
cricoarytenoid muscles, PCA) ~ {lIFYHl (lateral
cricoarytenoid muscle, LCA ) LURMRIMILEE o
HIFA CTHY W A SRR B R IR i3 B
B TBE RN R AT M EE - R R
L SEhE I ERRES - SRR Bt (Zemlin,
1988) 5 535 - EMGHE TR/ 8Bl AT
IR » TAREENTBEZ I (Titze, 1994) < 3&
e B FAE YA BRI B A AR T S
BL » QB CTHIRGIIRS Bk B iR _L M
(superior laryngeal nerve ) 4337 » T & & ]
T A B I i A% Ry 2 7 i %8 50 Mt i A
(recurrent laryngeal nerve) 733 ° BNVERE
TR MR R T REEIL (TA)
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ARG ~ Mt - B IMLRERY MR
BB A H YRR AR 0 AR IR L
( sternothyroid, ST) H f & & & Hl
(sternohyoid muscles, [SH]) HYTEE] T REMETH
fii# (Zemlin, 1988; Titze, 1994) - MiFLAtA
PRASREM LRI RSB ARG B SRR
P~ HEB AR RS T REREEEA
REERNAREETNER (mass) ~ %

Al ~ i B
iz BRI R

ANz (dysarthria) 21E 5 saisEE S
FORERRE » 72 FHA A St B el A Rt
;Tﬁ G EREN AR HERRET B

%@H'JHTLI"]} HIXETE > BEETEEAS
g~ P~ RS MARE EET R (AR
Eﬁﬁﬁiﬁﬁ‘lﬁ B BTEEE) (Darley,
Aronson & Brown, 1975) ° INIZZHREAS
s A A 1R - RSB
HITAE - KIS SEEENTEME N R - fit
SHEE AE A IERER B AR (K5~ KIEE
LSRR ) GRS EE DR
Hana (prosody) AR » Hrpg iR
iR Ry i L BT AT Iz E S AR
& > Kent B Rosenbek (1982) Hf#H) S LM
WA NESSE R TIE - AR EEEL
FANz (ataxic dysarthrias) ~ W& 7R KIE
(Parkinson's disease )  FaBkFIfE (apraxia of
speech) DURHIGHEHIIEZE - e R IGE
RGNS EE R R AR E SRR 2 H R
i B S RS EL > HEREZ Ry
(fused) ZUESS o HEK AR 28 —FEE
LA TR - B N REERES iR Ry
5% (sweeping) 1 » SEELFERIFEEH
TR T R R~ AEER
&I - i iE Ll & AR A AV RE AN 2 HH B 2
W BEHREEIE (monotone) MIETE

REGRFEAHHR (FO) Y

UREBLRF I *33 -

ahan B LA R R AR - R R T
W‘ ML o G LEEEN R B
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DR e R ol TN e VR SR = e
BRI RE MR EEEEMENER - De
Bodt, Hernandez-Diaz Huici, fI Van De Heyning
(2002) B R IR AR X i 2 3
Rl R A = 1T e FEATIES
SRR S - DAY AR R TR o
TEIEE ¢ B REEE - SRR
(prosody) * HI¥-G1JLIHAIZE E/JEEED
Hs T 1 BV IR 2 PR AE R A

HRZEHRREAE  BAERETE - ﬁﬁ-,%
B IR EE AR R A - FRE R - B o
ZERRSRET IS - BRI RE T R
Tt AR -

i 4 i 728 B B 8 R ] R
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AP LR R KR BlREE 1L
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FERE - RS HERA AR
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HiA L) IR S R W TR - e
PRI » BEE Fth RS R A
SR BUNERBM L RBEER
IR E S - Whitehill (1997) FfZEEEE
R RSRR B RS TE M - R

BADRENES R — - X% (K86)
DA T AR RS B 1L ) g K L HORE E 1B
& GRS hy ARSI - %
BRI B G W E ) RO IS > 1
G M R () FIEE
PIREEIEE S ) FCRAHR (1=0.86~0.93) -
Jeng (2000) ZHEBIFERISHERZER B
HiF RGNS (SEHERER) B13% &
S ARSI T N B
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TEIEE 2R AR (1=076) °

ZYRIRS TR B 5 5 5 LR

B BV IOE B B RE R R R R I

HAFEEEME A ER BN - Liv, Tseng Al
Tsao (2000) F& i BFERNE BT
DERFESTEWE - G EW AR R
ELUA e N LU R 1 A B o e B
Rt o AMAESEHLERER /R - 5l
[ BEFE L SEAER / PERETH
L~ R FEEEE I Y - BEHLK
EEREIAE L TS ARSI LT
WA © Jeng (2000) RFFCERBIRERIR AT &
% TG TR R LR B 8

RAIRE > BT H I F AR A HH«( TRE %
M?@ﬁﬁ’\g BRI =R - T HSER =
T RS e ”W”ZJ% (Hrpe Al ~ fREE! -
BAEMETA) - FEERWE AR PR
@Tﬁ‘{i‘ﬂ\fllﬁﬂf—'gﬁﬁﬂ&‘k@q? ‘[ﬁ“
JEEFE B Eeh s 7 ARE A F
EEap kgl L Sl ﬁﬂ%ﬁﬁ%ﬂ
ELPUE Ve S LAY B A A SE R
{i AR S R AR AT Ry LR SRR — 0 -

P TR AT o 0 52 AR O i 22 B LR
HiRA B ERRE R thfE A A - BT
RURET] 43 Bl A (spastic type) ~ #RENHY
(athetoid type) ~ fFAd AN RA (ataxic type) K
/rmif'é (mixted type) 3 o JEEAEHGIERTH

A — @B > #91550% (McDonald,
1987; Mecham,1996) ° 52 {5 ek F s K B
BHERRTH - UAR BRI R IR IR » SE U
HE R - TTBIREE - ARIB R - fREpIuL,
12% £115% @ BSEEIERER » % ABRE i
HERARIEIZTE - I RARI AN E FBE - 13
ARAE19%E013% » BHEREE Ry ME - HAR

REATE ~ TG - BERARRER
R > RS IS S g R 28 %
EAFRER - AR RS AR

BIERENAR DB AN RN SR AR
P e

ETATE E’JH{« PERREIIAN, Z 5 HRE S A

g~ FaNE - GEEIES EEERTE - A A
it IETT it *Eﬁuﬁﬂifﬁﬁﬁ&ﬁ@ﬂﬁ SRR
[FIGREE » ATREERCH BT RIS T
BHEELEHARANRTE G - —Lif%
(Seif, Netsell & Kent, 1986; Workinger 1986;
Workinger & Kent, 1990) BRI BT
MW EN SN L AT AN
B B AR AR AR R S Y LIS B
fE o BHBRERE BHSNBEREEN
( strained-strangled voice ) * REES > fEHE
il » B AR IR B VM, - TARENEY
R A A B IR BN ER 2 > 3REEE)
TEr R EUEH@ TR b R 7
AR EBEES  REETH IR
b HHEE E%ﬁT%Eﬁ%iﬁE LR B
AL AR B A -

RSP i 2 AR A e TR
o AR R P TR LR B LR Y
e BB AR A AR - FSPEREE RO Sk
o~ WL DR L B AN i mT e
5 AR AR R PR AN - T B RERE
Ef94 o Doorn B Sheard (2001) 4347 =
AL SRR ELIE B Ry A S P AR 35 2 U AR
HURE » B ML AR f b AR L i
R HIEEE N (329~50% vs. 47%~70%)
i1 ELBS PR R At 2 1 ) - R e B A Y
REthfRAEEF ARALRE  H A AR/
(DR A e s R N i
FRORSE IR 2 75 T RE KD Ry A RIS LA
S EE R L 2R Y B
RS e S AR B LR STt g
RS (hyperadduction) A » EHEH
SRR > (R L R R
IR ? BB R R KALR JARE -

Il
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IO A 2 DU B R A A PR 5
{E > RS EHANREER e e
CASEE STt - TSSO AR R,
RN

ARBFFEIN H I EEAER © (1) A
M B B A R A BB E - B
A NN ASE SRR - (20
Arf b =R AN R AR (R ~ £
PR SRGR) ISR A S
RE RS (3) AT B AR A S Y
B > PSR AR A
ESIEER ~ TERERES > WHBRIH
AR RS -

AR
2mE

A2 > Wi =R
ARSI A B R S P PR AE IR A IE
Wt (BRIBISF) SHEETHENT
{E > SeA-fLIE R R AR - 2
BLE YRR RIRIE 1 72255, 1T % B RHAAY
SEEHEIE 192255 - BB 2 AR E
WALCEEREAR > RN A - e
SEBNRHRNGE 5 AR EL T SE S Bk
A HrpH AU R RIRS R - R TREIA
B AR R EEREIRE SRR - SO
FEAHEEREROBERENE  SHfHEE
o 2 PR o R R R R A A B P
Pl g2 B DIBRE ol HGR R
iSITEVALE Syl

AEE IR IERF

UNYEHINEERIG o N (e e e
Ferp—#43 (Jeng, 2000) » FHFFLHATHE
FEIOR R el 7 Bl RIRA L ] > i FL oo
NIl S S EPAN R R AT i

/NEFHE LR B 0 T Upal/)
#h (fpa2/) ~HE (/pa3/) ~ B/pad/ B "7
(8i1/) ~ B (/8i21) ~E (/813) ~ B (/8i4/)
» Bettie S EIRIEGE R & LR B L
ROEERFR - TR 7RI NE AR B 7 <A
B ERRERR RIS TR E R
HiEE > WEEHR DM EHRT  TH—
x - ()" S EZX (4
JO SE=XC () 5y o
FrE RS TR SR N — LR E T (2L
BRG] - B E KNS 35dBSPL) 3B
HIUSFERF Marantz PMD201 $%5#E SHURE
BG 2.1 FUZE i

BIHEAR D

AR R 2 32 AT Creative
i REL Cspeech & B 2273 A i P HS
(Milenkovic * 1996) » Rk e HaRE AL, » 8
BIAER R 22.05 kHz « B L2 &I
CspeechiEHEHEFHEHE (pitch tracking ) DRE
EFTEEAT R AR R R AR
{6 EHEERET RS 2 2R REA
(3RS A YT B RE A AR R - A ERAY
RESKHEHRENE » RSNt
A (E AR S R~ DR R K E
8 (4X2X5=40) - JLAME SR BIEEHIN
R FEf Cspeech FERGH R —HRIHUA
HAFEEY (FO contours ) MHHERK - HRFEE
— SRR SRR EGERR Cartifacts) » BIESH(E
A GPARE A BBERE - HEIRBA 5 B
=R AR AR R R BRI -
KBy Cspeech FE{EAHEHE (FO tracking ) ¥
FIt PR Ry B 1 280 S HR B icter HOUHER
{0 HXEARTENTE - REZ i
—(ElEEFA A B - BN A A S
FERBIGR » BIRR BN Rt B i T A
& DT e A E A E B
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WA EE - ALV 2508 (period by
period ) ZRETEEAR » U AAERE NP EE
(smooth ) B8l » — MR IE H BB R HEARHL B
LACspeechiz AHEHER % v IE M -
MAEERREER R ERE (8
B ESEHER G R BEEREE R
T B Ay =S T A B -

FH APtz 25 ER 36 Ak i 8 — R IR R
R RS EBOERIRE - HINEREEN
EEAR > NN EEALSRERRER
— MRS S E B R R A R L
W DRIk P — 2 R A A R R R
IEFL (time normalization) © i FEER
RO Re R & & | T A R [ RL 1
EA200EHE BB R - FORIER AR
% B EREA A RS B SN E
B (HRER) - CBREREHERENSERER
AREEFAMT MG ERERE HE
SRS - CREREEER DR -
Al (RSHPERY ~ IERAH) Mo BEEEE
AR A BT R
BB VAN ks
RHE T DR Rl » S8R Roffeliiny — R REATE
i > AR HESEEBE - BRI E
BFRAAAR o R REA > Kt
RHE AR 2 BER T 2B (LB Z2EL)
o [E — EEUSEE RS H AR E AL
AR E AR R R LR A A A S
K

2 BERHEFIR

S DL B2 AR P U A R AR A
B RGBRFHIESILR - Rt A
SRERME LU IO A AR R
RE  SPIRAME ~ ASERIR - FEIRERR
DURHEAE SR B BRR DY 3R DS MU

R B EHE RS L AR -
sl

TER g A A e B R R
T (REZ E=) o #R% - ZRes
EIom#iEERER (BBE 75~125H
LAE 90~240Hz) » KRR MEEER BRI
HIEWA - FE L 25 - DR L
S HRAE > (15 - Zowih B AR DY
AR M - ER RSN
(B B Reilih L ini iR " ake
¥ HES FERERME LA MEL MR
SERRIERM [THKS - SR
SRy 111 Hz 5 2P B R 2150z - —
(FH3) HREIRIRRR — B BIE (B
IEEA Ry 100Hz » 22 M LR 4 Ry 187Hz )
» (e - —BRAA AR TREES  FHOEER
RIRRMN =72 —RA FRRE LA EER
B HEREKETARE—E  ERERG
HRBH B — R RRY 15~10Hz BU354E - =8
KIRER - ISR T R P R (B
SEHHE AR Ry 96Hz 5 M IS I EAE Ry
169Hz) » ZFRARR IS IHE TR (RHE
BRI RiR ) o BE TR EERNREE (5
MR AR T5Hz, o R AR
90Hz) - BIEE=RUERIES WS AME
TIIHERAR TREAESS A EFRES - 1
B M S ED = TR
BRI 2-14 0 T2 L BB e T¥ L
RRIRRHIE » B TR Lt - U R
RlEaR  IGERETE B R R
SR DU AR TR HEIR R RS T
RERIEE: o IEHRAE BRI LR
ELERN RN RS S 0 BRT
T ZEEHRERENERI  SBHME
ERIBE ) - TIER RS « =B
BRENEY  WhEZHR - ZBEHE
RSl B BRI 2 DU TR
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LL /sh/ 43 /8/)
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BA ZMEAREHRY SR B e Ry /\ (/pal/) ~ 1 (/pa2/) ~ #8 (/pa3/) ~
®/pad/ » TP (/8i1/) ~HE (/8i2/) ~ 3 (/83/) ~ B (/8i4/) (FAlE -
LL /sh/ 43 /8/)
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The FO Contour Pattern and Tone Characteristics of
Mandarin Speakers with Cerebral Palsy

Jing-Yi Jeng

Department of Special Education Tainan Teachers' College, Taiwan

ABSTRACT

Prosodic deviation is a common problem for CP speakers, whose speech
is usually described as slow, labored, arhythmic and monotonous. The
purposes of this study are to investigate the fundamental frequency (FO)
contours of Mandarin dysarthic speakers with CP and FO characteristics
associated with tone production. The speakers included ten normal young
adults and 30 young adults with CP of three types: athetoid, spastic and
mixed. FO patterns of the four basic tones for two sets of monosyllabic words
were compared. Some acoustic variables associated with tone contours,
including FO slope, FO range and syllable duration were compared among the
four groups. The result shows that CP speakers had higher mean FO and
deviant FO contour patterns, especially for tone 2 and tone 3. Instead of low
tone pattern, the contour patterns of tone3 were very similar to those of tone 2.
The salient characteristic associated with speakers in athetoid CP group is
their tending to decrease FO at the end of syllables regardless of the tone. The
speakers in spastic CP group had more limited FO range, and had greater
difficulty in producing low pitch for tone 3. The acoustic analysis revealed
that CP speakers had shallow FO slope, longer syllable duration, and larger
variation of FO value across and within speakers. These findings are discussed
in terms of the laryngeal control deficits associated with CP in tone

production.

Key words: cerebral palsy, fundamental frequency (F0O), FO contour, tone,
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