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Pronunciation of the Hearing - Impaired Based on SVM Technique
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ABSTRACT

The purpose of this study is to suggest the visual teaching method for the English vowel pronunciation,

especially for the hearing-impaired who mostly rely on the visual aids,

based on the SVM technique. By

extracting phonetic features using the SVM technique from the sounds that are hard to hear by ear, the lip

shapes for each vowel were refined. The lip shape refinement for vowels is advantageous in that language

learners can easily see the movement of articulators by eye, and it is helpful for learning and teaching English

vowels for the hearing-impaired.
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Fig. 1. Block diagram of speaker group and vowel

classification procedure
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Fig. 2. Mean F1 frequency for Native speaker, Korean
Normal-Hearing, and Korean Hearing-Impaired
by Gender
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Table 1. Classification of the English five vowels in
terms of lip rounding and tongue position

Front Central Back
Flatt Round Flat Round Flat  Round
High n ol
Mid fel
Low [ae/ IN




(2017.08)

=

Kim, Kang & Ko [6]7}

L

L

250 Me=EX=Es ==X M113A M3
19 4

o) W —
bwx " T oUW R TR F M o)A o
s o o B NECHRS E o/%ﬂ%#ﬂg@%ﬂo%
SN g £ m %o o B X o T8 N e .
T ogl N B + & o o4 W o e TR N =oAL
=3 - 2 BEIL LT . x5 % g P xR F
o o i ] —_ . < [
b uE . s T P wTT BLEgd TP bz PTme
N 2 E 5 ~ Bo AV = O o8 o KB ol o oF
ATt §53 oz f4995 TuzTeIarnTL
T % "o gy ele’y ©TT Ly T T
N oo N | PERND B oo g B 7o < o T o W B R T K
N © o | - S 2 E2Z 0 — A W oo ™
oo W | mEsS sz HOo T ko m T o<
H o) of . o B o) 2 5 wo [ Y o ™ B Ny
L Y = = Elc- g T K T BT i
7o X0 o - or e o & < -8 g o =2 F do T o R
=0 d_ﬂ T - hred = < =205 e NI - o N e ,U| 0
= =y g == a I3 S 0 o o W o . X
Lo y ormovm g = B e L [ e S Mm% W F
© = ‘_IU_/| =3 /e - \/, ~ 1# - 83} = @ = I ﬂA_I h X hA R 17% o
o ﬁ =° o S Sk VAN EES - = 1= N s Ry W98 do o]
_ Tor | S N ,x\\\ 3 iy ays! Gy <3 5 8 %o ol 10_.0 ™ - 3= o/, _ ﬂ_Al i
T AR | i ol %V\muymdn.m.m A S X
= B ! s = 1 -~ ~ o & o - ok 4 To oo ©
O o O = L 8 — S o g e d e ° 2
T 2 B o \ o h 5w R - TN oA woom 8 W o oE T
%0 X - N 7 A ,/N,,,/ y 7o X0 T N a8 5 s ,m o KT o ~o
S M N N7 O aM = & o T o ) N = il
N R : /\\ “ . oo ook X o oty Boo LW
RO Zo 10 TEiEiiiEEE T P 5 b ~ mp mo B X ._o‘_ﬂ%l7ﬂo
oM R B " ‘ 7 ) ~ mEWN AN
n i oo o BB TR o= oM OB K
NS SEANUICY) s S = oL T W 9
g u ey = ERERRE] T L
o ™ oy - z £ o) M K
"o ey U of T s z 2 = MT A CI
AT.E = 1 m_ 1 = — <= AE =3 W W = ® T ‘;lo_ﬁ oﬁa - ]DI
i = =T 0 - T . M dn ™ HH W
:.L = =y vy 10 iz XI- AT m <L ® ﬁi zwo —_ - E
oz . R —z 8| | Y
How 1 g < R g 8 R
o jnd} s = — [ T . AT <K T
‘m—ﬂ | of = <= ~ ) B.f ‘Dl e « > ° B OT :.L
= wme T oEE, EEE ST 2 %E o X T o
2 & 2 s Q¥ 5nK TN o LN ™ = R
S M £ e = S S = )l {F K = oy
g 2 0 o e N = 5 M 1) — g = ol < N oo B A=
E o = 32 ) oy o+ g RS Lw B T 2 o W =
S YE oy sl SSE T B 5 GO
= [ N B — — % F IR o om
TR s 3 se= gm0 3R L[] gEs
= 4 1 T oW Cy I T Eg L E HoE g
ot B W oy < TN W o < = W = = o
- ME g ¢SS I a2 W ol
o N [ < B moo & e |- 8 cn ooy 4 o B
= ek 2 X =0 g . — 9 g " mﬂ MT
cw SF SE T L .
e &5 £8 X TR E 4 o g A
o 5= 2 = [co} — X K Moo S 5 i o
b : ~ 5 . 52 o T E o
o) S T 5 — a2 g TR
o - = = = N o o
CE S M e o o W oF

3|

E
=

KX
=

/a/

/ o /9 nla
=i

=)
=

> Rg/ e/

1
=~

=

=22y 1/
ul

/e /

HE (formant)

2
B

Foll A

v
3t



SVM Z|#Holl 7|

w3 44

L
L

R

A &HbE HEE 69%3it

A F Atele] gl olsh vule] &

A
Aol 7}

il

78% 9} 74% % o

72}

o]

dol =g

SEER

ol

Fis

g

5

a3 3

=

o

7l 64 %AA
70% 9k 75% STt

13
=

o

Aol 2ol

g 3

217}

o

&

L A

o
=

d el

s

wol AHgFomH

o

H
ojn

™
m

il
70

£

=K

Table 3. Classification rate for vowel classification in

terms of speaker group and gender
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