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Table.1 HE - EEREEEEZFOTTHr L
S SEX AGE MEAN 125 250 500 1000 2000 4000 8000 (Hz)
1. M 17 R 115 NR 105 115 115 115 125 NR
L 114 NR 105 110 110 125 NR NR
2. F 17 R 104 70 75 115 110 110 125  NR
L 111 75 95 105 115 110 130 - NR
3. F 17 R 99 90 100 90 110 105 90 115
L 106 90 95 95 95 120 125  NR
4. F 17 R 106 75 85 95 105 120 115 NR
' L 9% 70 75 75 105 110 120 NR
5. F 7 R 121 80 85 115 120 130 120 NR
L 119 NR 110 115 115 130 120 NR
6. M 7 R 9 80 80 75 95 115 105 115
L 99 85 85 85 100 110 105 110
7. M 17 R 110 80 80 95 110 125 NR NR
L 111 80 90 95 115 120 120 NR
8. M 7 R 111 85 105 100 110 110 120 125
L 113 80 95 100 110 120 NR NR
9. F 17 R 100 75 75 85 100 115 100 NR
L 103 80 80 85 105 115 110 NR
10. M 17 R 8 65 75 85 90 80 90 105
L 90 65 70 80 95 90 80 120
11. M 17 R 93 70 75 80 90 110 110  NR
‘ L 91 80 80 80 90 105 120 NR
12. F 18 R 103 80 75 85 105 115 120 NR
L 106 85 80 90 110 115 125  NR
13. F 18 R 126 | 8 115 115 130, NR NR NR
L 125 | & 100 110 13, NR NR NR
14. F 18 R 118 65 90 110 120 120 115 125
L 124 80 105 120 125 125 120 NR
15. F 18 R 104 NR 95 95 105 110 115 120
L 104 85 95 95 105 110 110  NR
16. M 18 R 106 75 85 95 105 120 115  NR
L 103 80 80 85 105 115 110  NR
17. M 18 R 130 | 8 110 NR NR NR NR NR
L 128 | 8 110 120 NR NR NR NR
18. F 18 e 100 75 75 90 100 110 110 NR
L 98 65 75 90 95 110 115 110
19. M 19 R 88 85 85 85 90 8 100 NR
L 115 65 85 110 115 120 110  OR
20. F 19 R 9 80 75 80 100 115 110 110
L 104 70 75 85 105 110 110 110

— 925 —



DI

% fE

Speech Sound

Digital Audio
O* Processor — Editing System

Dual Channel Computer Printer

Microphone SONY PCM-F1 DANAC 7000

Signal Analyzer
B&K 2032

SONY ECM 290F

Fig. 1

FZ F3 F4

FN

kHz

0 2 4
F N & &

Fig. 2

FNEZ %

r kHz
0 1 2

F N g 4>

Fig.3 LNEK%

DEMRY 5, ZhENOENTGEZ, TRO
LBV TH S,
SHERSOV~IV
LN=(A+C)/2-B

HP 216 HP 2671G
FEBHMAE Y 2 7 4 (TSUKUBA FM) XY Plotter

HP 7470A |

RKREBOITOVIFTAT IS L

BELED DR

V. BRRUEE

Fig. 4. Fig. 5 WRE/i/DAXRT M VvOF %
73, Fig. 6. Fig. 7 % /i/icH 503 F,-F,
YFOBE@BEVF,-F & F,oBRERT, F,
B, B2y EEELSE IRV
v NAEEEESNIAE, TRbE, F,L FLO
TR 2 BB 2 R TR LI b D TH %, 7
FEED F i3, MUREROESHIE (0.19) TH
D, BE-EHEREEESED FX. HE2A(—
0.20) Thotzo RiZ, FoliD0wThBE, &
FEHHAS>ND Fd, HEHIE(.19) THY
EE-BEEREEESCASNS F, b ESHIE

(0.80) TH o7z, Table 2 Iz [EREHFOMEE &
HHEARE &R T,

Il EL AR O R B AR I, BEEH O Fusr=
0.93.F,1i3r=0.99 THY . ZnZNnF,-F, & D
MIERICIEOHEN A Sz, B - BEEH
EEEEDOBE, Fldr=0.93 T, F,-F, £ Off
WEABRKIEOMBERA S N2, Fiid, r=—
0.52 Thotz, Thbbt, BEZED/I/ITBNWT
3 Fo-FiDEREL BB I2ON T, FREFRD
Ry MEERE, B koTw3, Ll
WEBEHICH > TR F,-F, OB fiv, F,
EEE AR, EOMEBESH D BB <
BoTWbbDD, FEEE D2 &3
WEOHELRH ., Fr-FIOEREL %2120
NTHWAP LTS, 20 F, 0| F. & F,D
FER AT BEBE DS EE L 2 13 & F 0SB s~ 1L
LTWwbZERRLTWS,

Fig. 8 wBF LS OHEH (FX) & B8FK

— 2 —



=E - EEREEEEORE/1/ 1B 5 25 LOTERN R

EHSJ LIFT SPEC CH. A PAGE : 1
< —104 /\ /\ /\/\
+
= VAN
@ —a0] N~ -
<
O
wn
S —304
-

_40 - T T T T T T T 1

1K 2K 3K 4K 5K 6K
LIFTER TYPE : Shortpass SPC UNIT : RMS
Fig.4 BE//OXX7 PILOF ()

[Hf)] LIFT SPEC CH. A PAGE : 1
= \
S —10-
[€4]
z N
m —20
: /\ Y
Q
wn
= \
: ,\/\/ \/\—\\/\/\

,._4Oj' \\\\

1K

LIFTER TYPE : Shortpass

5K 6 K
SPC UNIT @ RMS

2K 3K 4K

Fig.5 BZE/I/DXAXIIADE (B - EEHEEREE)
(Hz) (Hz)
1,000 3,000
800 1 2, 400 1
600 1, 800 1
F,
400 1, 200 1
Q
/o/
200 600 1
0 T / 1 T T 0 T T T =t
0 600 1,200 1,800 2,400 3,000 (Hz) 0 600 1,200 1,800 2,400 3,000 (Hz)
FZ_Fl F2_Fl
Fig.6-1 F,-F, &F. OBE% () Fig. 6-2 F,-F, ¢ F, D% ({EIEE)

— 97 —



m o w &

(Hz) 201
1,000 A
16
(o]
800 4 o o
121
600 L o
Fy 8 o o
(]
400 A . o 55 00 o
o Ooo (o]
200 o

O T t T T T T
—400—200 0 200 400 600 800 1,000
0 600 1,200 1,800 2,400 3,000 FX

(Hz) Fig.7-2 F,-F.tF.00M% (B - EXHEREEE)

FZ_FI
Fig. 7-1 F,-F.&F. 0% (BE - EEHEEESE)
‘ 1,000
3,000' 800_
o]
] 600 - \
2,400 9
° 400 | o
1,800, 0 9%° X \ o0
S5 2004 °© o_ O
F, o040 \\o
1,200 04 o °
o8 g° g\
—200]
6001
—400 : . : :
0 5 70 90 110 130 150
0 600 1200 1,800 2,400 3,000 HL (dB)
(Hz) Fig.9 HEHLRLEBEEBRSDIEH
FZ_FI
Fig.8 &SFLRsEHEL~NL
20.04
Table.2  f#E/i/ww B 2F, RUFZ &
5h 2 ERESOMES LA 1601
R o o
12.0 |
{ERE wE - EEEREEE 11\3 .
F, [0.19 (r=0.93) | —0.20 (r =—0.52) 80{ o o :
F, [1.19 (r=0.99) | 0.80 (r= 10.93) W
401 % 200
o] o o]
[e]
0.0 : : : :
50 70 90 110 130 150
HL (dB)

Fig. 10 EEALRL RSO LN

— 28 —.



B EEREEREEEORE/I/I0B U 2 B O TENER

SDLV~Uv(LN) OB E2 R T, TE ORI,
r=0.23ThV., HEIIED O hixholz,

Fig. 9 iwBEf v ~v (HL) & &3R5 0E
B (FX) OBRER T, W& DOBARIZ, r=0.69
TH Y . HL RV FX ORIcHREs A o lze T
bbb, EHVAVBKEL RO TEE
BRSO, F1 Ry I ikBEbh
BAEFNC D B o

Fig. 10 wHE/ v ~v (HL) & &F{bkG DV
~) (LN) DR ERL?, ZOBERIEr=
0.03THY. tHEERED sk ol,

RO FOBELCET 2R T, B
LOFTEENEH - LT, BREV< Y FDOE
BEbiT T2, Tubb, BEMIzk21
kHz fHED LS D A7 + VE{BIZ D W
TOHETH 2, B 1RV~ ORI
K PN - 8 - B, 1975)19, 250~300 Hz
FHED x5 v ¥ —1888 (Potter, Kopp and
Kopp, 1966) 2, BEE T 4 L F —DE 1k (Dick-
son, 1962 ; Potter, Kopp and Kopp, 1966'?)
BREPRESN TN D,

PR (1972) 0%, BERA 2 BFLE & SiEpE
FAEHRE & ORI 23R~ B bEL, BEOE
Bzl vBEZY, 2L CRREEBRBI—EDSE
AW, BERUEIERS (/i/./u/./e/) &
FEROBERE (Jo/./a/) LHEEL, XL
BEbshaHNCh2 2 LERHELTWDS,

BEOEHE G, FET b bEEESNT
WA TWBET IV THHANTE 3, o TE
FLEFE I, Bl S DS B OER S DRSS
BIMEESNZARZ NV b, 2D EWTE
D BRSNS TEETH 5 L BEADIEL L
Ky, THEOEABMENTEL %35,

ARG T, FWRE/I/O 1kHz (TR 8
JBARY FIWVOBESWER LTz BE/i/ DA
Y PR Y VMM OREF IR T, 1RV
< MEFEE #1300 Hz) 2E2 Ry NE
W (#2kHz) &AENEEERTHBY, L
b 1kHz fHEO REKS TS & 5 EWFH
V= b EEROSOESICEHLNET2DTH
%, 535 (1985)9 13, OFEAFTHEOEZED

EERFHEIC 1 kHz fZicB8 1 2 A7 bv
BROIOE—7%H T THWBE RKIFRICBLTYH,
mE-BEREEEETE O RS S0EE/
/DARZ PAVTHIIkHz ICHEZFICRED 5 R
Joo Eio, BEEESOREE (FX) LFELVX
)V (HL) & OBfRIZ. BOMEERH Y, BV
N KEL BB IEONT., BRELESEEL
ARy NEEREL DR EACH D Z L
mE Nz,

V. g8

HE  cEENEEEEEFOEE L. BENEH
b 2D 2, AFFRITEEA ST
FBEAWC, BE - EEEEEZEOEFOL
FALRMAE AR PV ETHEZEET B L EHiT,
R DEFLOERN LT AEERET L, A
N7 M Vir b ST BEEBEROREHIZOWT,
Fh7H - FREEIIMSEE ORI I Z T 2 BN RS
3 eRENE LT, #EREIR. RIEHOYY
BESI v ~L s 86~128 dB BLE (HL) N
T 20 4 (18~19 8%, B, &1l
) k. B 64 21~20m%. B34, &
M3 DE 268 TH o, VI ¥ —FARY
MUV ORER. BE - BEEREEEEESEOD
EEMESDREZ/I/DA~Z F VTR 1kHz
WHHE D bz, 1kHz RO Y — 7 34
FALHH Th D BBEOFIRRBE D IZITZ DD
2o ThreFEZOND, R, BEESD
B (FX) cBEhv-uv (HL) & BRI,
EOHERH . TWHLV_UBRKELRBIED
nc, EFESFE 1L R v~y VAERLD
CRBEECH B T EWRENT, 0T, R
7 N VBERD 5 DBELRS 2 HEC
FRTBZ LWL ST, L VHREICZ L TKE
B FER « FEBIESAIRE L 2 B T EDSE X B
ha,

X HR
1) Angelocci, A., Kopp, G., and Holbrook, A.
(1964) : The vowel formants of deaf and

normal-hearing eleven to fourteen-year-old

— 929 —



boys.

fnoBE ¥ fE
J. Speech Hear. Disord., 29, 2, 156 10) Monsen, R. B. (1978): Toward measuring
-170.
2) Cohen, M. L. (1968): The ADL sustained
phoneme analyzer. Am. Ann. Deaf, 113, 2.
3) Dickson, D. (1962): An acoustic study of
4)

how well hearing-impaired children speak.
J. Speech Hear. Res., 22, 270-288.
11)
nasality. J. Speech Hear. Res., 5, 2, 103-111.

SH e A ER - FIRED - PRERE

(1985) : CIREZE T 0 S5 L0 T RATFAL.

Osberger, M. J., Levitt, H., and Slosberg, R
HABEESE, 41, 2, 69-76.
5)

(1979) : Acoustic characteristice of correct-
ly produced vowels. J. Acoust. Sco. Am.,
66, suppl., 13.
12) Potter, R. K., Kopp, B. A., and Kopp, H. C.
EEEAL BRI IERT (1984): SREEEEM
FEFEFEFEDIBRERE, R (L AR BT T 52
PEFERR R RS,
6)

(1966) . Visible Speech. D. Van Nostrand
Co. Inc.
13)
IR IER (1984) : BEILAE QAR BEE
iangzy»/%:'n

=,
T FEPIEE R, S84-41.
7

Preliminary work the new bell telephone
visible speech translator. Am. Ann. Deaf,
113, 2, 205-214.
HRRVE(E « HEFAE - ILO%EE (1987a) : BEE 14)
BEEH BT 2HEEROFEEFENH
g2 LEBEFRZE, 11 (1), 21-28.
INEEE{E - HEAE (1987b) : BEREEE I

B3 VOV BHIRTEOBBEA LWL
LR, 12 (1), 7-17.
9

=

Stark, R., Gullen, J., and Chase, R. (1968):

Stevens, K. N., Nickerson, R. S., Boothroyd,

A., and Rollings, A. M. (1976) : Assessment

of nasalization in the speech of deaf chil-
15)
IMOFER (1972) 1 BFFOBRFICBET 2 528

dren. J. speech Hear. Res., 19, 393-416.
RIS, HARH SIRMERLEE, 75, 809-819.

IREER] « a5t - WEE— (1975): B%F

HOGEMERICOWT. HASTE LS5
31, 298-309.



Bull. Spec. Educ. 17,23-31,1993.

Acoustic Characteristics of Nazalization on the Vowel /i/ in
Adolescents with Severe and Profound Hearing Impairments

Yasuyoshi KaTo

The purpose of the present study was to analyze the characteristics of the speech of
adolescents with severe and profound hearing impairments. This formed part of a broad
study on nazalization of the speech in adolescents with severe and profound hearing
impairments. The test ward consisted of Japanese vowel/i/. In order to eveluate their
nazality Japanese vowel/i/ pronounced by 20 hearing impaired persons and 6 normal
hearings. Parameters of acoustic analysis were formant frequency and the component
of nazalization. Samples were recorded by Digital Audio Processor (SONY PCM-F1)
and analyzed by Dual Channel Signal Analyzer (B & K 2032). From the results of this
study the following findings were obsereved.

From the spectrum analysis of the vowel/i/, a distinct peak of spectral envelope is
found in the frequency range between the first formant and the second formant, which
will be refered to as the component of nazalization. Two parameters (LN, FX) are
calculated from this component for the purpose of evaluating the nazalization. FX
parameters have positive correlation with nazalization. It is concluded that the
nazalization extracted by spectrum analysis methods will provede a sound basis for
speech training in adolescents with sever and profound hearing impairments.

Key Words : Nazalization, Vowel, Acoustic characteristics, Hearing impaired



