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<Abstract>

Performance of Vocal Tract Area Estimation from Deaf
and Normal Children’'s Speech

Se-Hwan Kim, Nam Kim, Oh-Wook Kwon

This paper analyzes the vocal tract area estimation algorithm used as a part of a
speech analysis program to help deaf children correct their pronunciations by comparing
their vocal tract shape with normal children’s. Assuming that a vocal tract is a
concatenation of cylinder tubes with a different cross section, we compute the relative
vocal tract area of each tube using the reflection coefficients obtained from linear
predictive coding. Then, we obtain the absolute vocal tract area by computing the height
of lip opening with a formula modified for children’s speech. Using the speech data for
five Korean vowels (fa/, fef, [if, [of, and fuf), we investigate the effects of the sampling
frequency, frame size, and model order on the estimated vocal tract shape. We compare
the vocal tract shapes obtained from deaf and normal children’s speech.

Keywords: Vocal tract area, Linear predictive coding, Reflection coefficient.

o
o e
flo

=]
o

200595 WSAXALR AYATTHHEG FAGS] ALl gt ATH




].

HA

5]

el

57) o]He] Azte Ao YALES TbE

(S

g As56%
A B

1

P
T

o g 2 MFe AA%e E7E Ao} G&e Mg 7]

%_
a4z ABE AT

o]
A FARFNAEL o]

p-

37}

8

160
5

oy W T M oMo 3 H RO TH KW oo T oy o X W
WELRETFT G 4o FRBIRET T LR

o e p f [
mﬂﬂr,_ﬂo.d.%mng,ﬂﬁx urﬂ%iﬂm_mﬂo e ‘x__ouﬁz_,,
L v do N M P H o Mgmw oo o
Ko R g™ ™ X < K of W 0 W 4 & oo R
St — gy I P s ENHT RS O
Mnml@oo_aﬂﬂuo_mﬂ Moy Ko T o < oo
G oo W T 2 M o "o 2 LA o AR
1Zro e - OB Ot " o _.ﬁ E_\_ ~ O_E o_l KO )AL %o _E o°
ﬂ%%ﬂ&ﬂ%%ﬁﬂ DR g Prps N xR o T
®e o o= o/ O ,. ! oF T = & L
X.Nﬁll:‘_LOL_!n_oT,IL_\_O_E ._lly!owr#n Tdﬂcgv_z .,m'.o_.._ C_.mﬂux
T o e a.ﬂooTo_u ﬂﬂuawwﬂﬂﬂwi so to B e =
o Sl o o T L w M 2o o] = ol R
W%ﬁvﬁumwﬂ%ua TN o B oo B F § = 3% Lo W
= o - T WU = N
T S - B o__%d]ﬂ%wmﬂﬁp EeF o W
wﬁ%ﬂﬂ_qmﬂﬂﬂmm © B K .mwwo_emi
o iy M ®e X o = % T =
o_wwoiﬂwuﬂﬂﬂﬂ " Hﬂﬂ%mﬁaﬂ%mo_ﬂc@ﬂ,ﬁ
‘mp_lllio—\ln;o O.ﬁlli EC._Jldld_OI T o - L.,o—m

_ WAE ° n

% 2 T op H nH 5 g Mo To X° B e 7O %o g, M ol el
Ty P M w LI FREEL TR RTEE NPy
ﬂﬁo_n_@iw HME .Laﬂrm\]w_/r_ﬁm:ﬂwmm@mﬂmﬂl
ovﬂﬁme@,\mow_wrm“_/uzHlduwo__o_uaﬂww'?iw.%:;]WJ‘m R
m_x%%%o_uoﬂﬂw%ﬂ%%ﬂ%momwe_a%@Mﬂmwnmm

— L a5 o e 0 =
@Nmeﬂua%aﬂnom%ma%moo_n%%ﬂﬂo_ubt_5@0%éw.
= N of B To - A o— o F 0 NoRO 0
R MR g R CENg Bd TRy
" © £ m,xu.._._ o X 0 ]_oerOL‘UI‘._,_moﬂa o
i m_e T oo N M o e N ; <) W op M
X% ﬂﬂ%:ﬂ_/oo_oEHMEE_EZTWMWHﬂ_ﬂﬂ
e o A g o mro %ﬂ%%@ﬂs%#@g T
Q"muﬂo | N T ook T o W ) ﬂﬁd.vf m Wy o}
TERKPE ST R R R I Lt O
@.‘_Mmﬂw_uﬂ_.@vm,_%mo_ﬁmeﬂﬂoL_Lmuﬂa_amo_hc._%au ©
! .. <N e - T — T
L_..‘_n_ﬁ_,uﬂueﬂ_‘od.iﬁwﬂﬂxo‘@dﬂua&‘klméoxoﬂoﬂﬂ%dl&
To R WRPRAT PUT PMIXNFIF=F OHBE T M

=
=

:rL

44 dHolEHlo]2E 270

[e]

10153 AARlolEe AERH A3

Q2o ob 5]
o

x

1]
=

=
s s

©
o

Bg 273

kil

Sk, 3ol A Aot

B2 f o}

=R AL 2894 Burg €LY TLE WAMAS) AE HH
S
, olEe A=

& Fol 2 A9 A
2

AR okE 3
FHE &2



Aol s T BHLEY HERSY 27 4% 161

Mm 2AE, gl NE BES ReTh

2. A W4 F4
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S(n)=-Ya,()s(n k) (1)
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Normal male children /a/ [fs=10kHz window=20ms M=8]
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Normal male children /i/ [fs=10kHz window=20ms M=8]
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Handicapped male children /a/ [fs=10kHz window=20ms.M=8]
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