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Phonetic Acoustic Knowledge and Divide And Conquer Based
Segmentation Algorithm
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ABSTRACT

This paper presents a reliable fully automatic labeling system which fits well with languages having well-developed syllables such as in
Korean. The ASL System utilize DAC (Divide and Conquer), a control mechanism, based segmentation algorithm to use phonetic and acoustic
information with greater efficiency. The segmentation algorithm is to divide speech signals into speechlets which is localized speech signal pieces
and to segment each speechlet for speech boundaries. While HMM method has uniform and definite efficiencies, the suggested method gives
framework to steadily develope and improve specified acoustic knowledges as a component. Without using statistical method such as HMM,
this new method use only phonetic-acoustic information. Therefore, this method has high speed performance, is consistent extending the specific
acoustic knowledge component, and can be applied in efficient way. we show experiment result to verify suggested method at the end.
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¢ Find boundaries utilizing local clustering :
{b;: 0<i<N; b,;< bis,)
® Create the corresponding regions :
{R;: 0<i<N; R;=(b,;, b;\ )}

® While{over-segmented) do
meastre

{D;: 0<i<N~1; D;=d(S(R;),S( R
find i.=arg , % (D,: D,+0)
eliminate &, ;
merge R, to R, 4,;
set D, =0;

End do
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KrPhone : The Korean Phoneme

Column information
0. phonemes
L vowel? (0 : consonant ; 1 : semi-vowel ; 2 : vowel)
2. voice? (0 : unvoiced ; 1 : semi~voiced ; 2 : voiced)
3. stop? (0 : non-final ; 1 : final-consonant ; 2 : stop)
4.plosive? (0 : non-plosive ; 1 : semi~plosive ; 2 : plosive)
5. nasal? (0 : non-nasal ; 1 : nasal)
6. landmark? (0 : none ; 1 low ; 2 : mid(none) ; 3 : high)
7. energy position (0 : unknown ; 1 : low ; 2 : middle ;

3 * high ; 31 : high&low, etc)
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S-C-V | 1412 | 91.819% | 1480 | 96.23% | 1507 | 97.98% 1538
V-C-C-V| 427 | 7531% | 462 | 81.48% | 492 | 86.77% 567
V-C-V 2 | 8393% | 1067 | 91.20% | 1109 | 9%4.79% 1170
V-S 483 | 95.08% | 487 | B5.87% | 4M | 97.24% 508
V-C-S | 707 | 8397% | 758 | 90.02% | 786 | 93.35% 842
V-V 172 1 6825% | 196 | 77.78% | 216 | 85.71% 252
Total | 4343 | 86.15% | 4612 | 91.49% | 4766 | 94.54% 5041

T8 In 20ms In 30ms In 40ms

<E £+ WA 4¢d PRW 3813F 40set(d %
5000 8) Folld @l 2zt 594, F 9009 TolE diao
2 A4¥E 9% 2348 ez Ao N2 dueE
o] A%g B A8 8 Aol g Algo)
g HolBy g FHsFon, 20ms WelA 8615%, 30ms
ol A 91.49%, 40msoA 9454%9] ABH L HAFT 9o}

2 At ¢xnede] deg vlisy] $1stdl HTK(Hidden
Markov Model Tool Kit)[11]& AHg3tel PRW 3813F 40
set E¥E F42E9N2 FHAIL HMMEY S TEAL
o o] HMM#& ol 8384 Yoz Helg 3] ths) do] &

& A2 Alghel % golEga vlma gt HMME
o] &% HolBy WA H5e <H 55F o] 20msolA
62.08%9 HIAHE EJt £ AE golEy dunaEe
HMME °]§% #lol8d Band $53ta & & gle
W 53], V-S¢ S-V9 A$E 20mse] oA 95.08%,
975%9 £& H%& ®Bo ¥ V-V V-C-C-V¢ A
= 747 6825%, BII%E Bl Z ALwWF Aolg H
o33 9k

(& 5 HUME 0|88 28 M5

T & In 20ms In 30ms In 40ms bouacc);:lries
S~V 63 | 7159% | T2 |8182% | 77 | 875% 88
S-C-v 26 | 6244% 1 307 | 74718% | 343 | 83.66% 410
V-C-C-V| 109 | 50.89% | 144 | 79.12% | 163 | 89.56% 182
V-C-V. | 248 | 5415% | 305 | 6659% | 364 | 79.48% 458
V-S 49 | 6622% | 60 | 8108% | 65 | 87.84% 74
V-C-S 73 | 8573% ¢ 104 | 7939% | 111 | 84.73% 131
V-V 60 | 6452% | T5 | 8065% | 83 | 89.25% 93
Total 858 | 62.08% | 1067 | 77.65% | 1206 | 86% 1436
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ol ¥ A7 #4Y 7 Aolxdg 53 @ o8y,
A A4E olg ¥ AF M AN £ e
& 7He e BoiFR Ak AL Ee EANA A
A, SEEAHA A4 e AESETHE "ol &
39 & e etk & 838 93 A8y @ 4%
HA A4 e AE A7 FoHA AAAHA HF ol
ZhEstEe gadd. olgg dFE 4 dojrt a4
€ 098 A& 2ee = E4S o gt Bysn
53 94 AHer 2&3W oS g4 4+ A

.L._n&irﬂh}fﬂb

9.3 &

4% A 883, &¥ad PRE ol &3t
DAC7I¥te] A5 dolgd ¢nzEFE 2AMsAt o =
F HolEY d1#EE EA 0msol oM 86%HES A
A& Bolx 9t ANANEL B3 € 24 AL UL
s 2o A 4 8 5 U8 Rl

SATH B4 HEVES AFE A7EAN 2Ly
ol d&HAM 28 B 53, o]FEL0 L 34
W A77t o FEAFoF & zge] dHME dd
g dFe] gasic £, BE g fAALW,
/m/, /W, g/ Yol 88 AS 1 AAE FEIIN} o¥n
VCCV Aol AHEA AE bl /5/,/ss/ Aol &
t 4% dA4e Lol short pause’t o€ 4= 9lu}
olg|g FAAEY WF A% MAE AN ¥e $4DB
o da AFHelEH dneFY HEe Hren NEE
HEg FY3tooF gt

# DACP|¥ AE#E ¢xeFe HMM H43e €9
FdAAe] g2 flow d&#F SADBY W@ HolEy
A4E wE Moz g% 5 glu A H9) @ A4
Al A4E H43] Boh d@Agel e wyer WA
7FsAdel dthn AlgHolz B ggsta 531 @ &
8, S AN g A& dT7ste] dojd A%
A A4E A& Friste] JUidw d4A PR
tEH A% "M FAAY £ e wher A gy
7t FhsdttE AHelM B A7 9oE & F Utk
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