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| Jconfig
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[ Jinput

I modify
[StrainMfcc2.bat

amilszneu n1 Tassadndeyalunisadauusasudos

® Config ufmsiiimofvesszuuiiudsayanaliisu MsMMuAIEMIAILINAIN
dnvmuziau 7uilu MFCC,LPC, LPCC W38due oy MIMUUARUANYUEVOITOYaITEa
alFinduinasgula smwdlumsdudyyi ANUDZIDIAYOITYYIY AININ

Usenou n2

g desil.hled
®lextract hled
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A hcvite.conf

Jy o =4
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® Hmms ihunuusasudoslunaazduseuveamsaduuuiiasudes sawnmlseney n3
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®  Modify inudoyamiuidos

BImfc fccTraln list
=Inewmacros
®]protomfc.txt

Fodoyaidosdndu Au

AgliRessundlngn

amilsznow na TWa "1 oIt muama gV aouie
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voudealuIldimeradrdnyuzvosdiudosiumiradvanoludoyaismdos [deds

ﬂﬂﬁsll’ﬂ»i aanmilsznou ns
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[2]PSU002p0001_0.lab
__]PSUOOZpOOOl 1lab
_]PSLX)OZpOOOl 2lab
[51PSUO02p0001_3.lab
[21PSU0O02p0001_4.1ab
[%]PSU002p0001_5.lab
L]PSLDOZpOOOl 6.lab
_]PSJOOZpOOOl 7.ab
[41PSU002p0001_B.lab
12}PSU002p0051_0.lab
21PSU002p0051_1 lab
[2}PSU002p0051_10.1ab
131PSU002p0051_111ab
21PSUO02p0051_12.lab
2PSUO0ZPC051_2.lab
2]PSU002p00S1_3.lab
2lPSU002P00S1_4.lab

2]PSU02Zp0148_10.lab
21PSU002p0148_11.1ab
21PSU002p0148_121ab
2PSU002p0148_13.lab
21PSU002p0148_2.lab
2JPSU002p0148_3.lab
2IPSUO02p0148_4.lab
2)PSU002p0148_5.Jab
2]PSUC02p0 148_6.Iab
2]PSU002p014B_7 lab
2PSU002p014B_Blab
2IPSUO02p0148_9.lab
2|PSU002p0197_0.lab
2IPSUD02p0157_1lab
2IPSUC02p0197_10.lab
2PSU002p0197_11.lab
21PSUCO2p0197_12Jab

v &Y o @ ot 9 ° a
mwilsznou ns Idaveyasinuidoslumsaduuuusasados
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TrainMfc2 bat 1514 Batch File i 19dmiumsadauuninoadoameludsznondaos
Fado il
Sunsumsa e e udys
perl MakeProto.pl input\protomfc.txt
xcopy /q hmms\proto\* hmms\hmmO
xcopy /q hmms\proto\* hmms\hmm1
fuﬁaumsﬂf’m]geuvuﬁmmxﬁammﬁ'aymﬁadﬂndu TnuidoyaidusgnuniaTng
Younmiiszyludoyamisudes Tno1855mss gy Hinit
\htklab\bin.win32\hhinit input\hmm.list hmms\proto -L modify -S
input\mfccTrain.list -M hmms\hmmO
qumaumsﬂﬁ‘“mlgmuuﬁmawﬁammﬁ'eymﬁ'wﬁn;/u TnoiidoyaifoegnuriaTag
Yauamiisey udoyamisudos Tau 1955 mssmanuuy Hrest
\htklab\bin.win32\hhrest input\hmm.list hmms\hmm0 -L modify -S
input\mfccTrain.list -M hmms\hmm1
17yu¢7aun751/5'"1/1/;011111167aaqxﬁaem7u17'aymﬁmﬂnflu Taoiidoyaidoagnuvislae5s
nsfssmms/aoulasaouzveudiss TaoSTEmsa gy Hrest $119
2n%1
\htklab\bin.win32\herest -t 250 150 1000 -S input\mfccTrain.list -L modify -M
hmms\hmm?2 -d hmms\hmm1 input\hmm.list
\htklab\bin.win32\herest -t 250 150 1000 -S input\mfccTrain.list -L modify -M
hmms\hmm3 -H hmms\hmm2\newmacros input\hmm.list
copy /y hmms\hmm3\* input

qaness lauvusiaoudeseguIWe newnacros
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L] o

2] desil.hled

[9]extract hled
[®lhcopy.conf
[9)hevite.conf

s o
mwilsznew v2 TWddoyaneuiinuesmsnaaeunisih

=3 1 o o Qs Yo a‘: 3 4 =) °
® Input Humamlsdudmsumsisudoaya Aaasw¥edoyaidvanaaoy uuudiaea
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® Record INuwamsidiidnvazisudnidudeyamiudo

sxufinnamssudoayaudas Iddaslulasanesiily

B mfccTest1kst
B mfccTest2.bst
@ mfccTrain.bst
[mlnewmacros
[BresuitTest.txt
P)resultTrain.txt
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® Modify inudoyaiiiudes
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2|psu011p0443_46.rec
2psu011p0443_48.rec
2)psu011p0443_50.rec
_]psuO11p0443 52.rec
2)psL011p0443_54.rec
2]psu011p0443_S6.rec
2]psu011p0443_58.rec
9] psu011p0443_6.rec
1] psu011p0443_60.rec
#lpsu011p0443_62.rec
#)psu011p0443_64.rec
B)psu011p0443_66.rec
[2]psu011p0443_6B.rec
_]psu011p0443 70.rec
B]psu011p0443_71.rec
2psu011p0443_73.rec
2lpsu011p0443_74.rec

12)psu011p0479_12.rec
[21psu011p0479_14.rec

[9)psu011p0479_1S.rec

[21psu011p0479_16.rec
[9]psu011p0479_2rec
%) psu011p0479_4.rec
[2)psu011p0479_S.rec
(9l psu011p0479_7.rec
(2l psu011p0479_B.rec
@ psu011p0479_9.rec
L]psuonposn 11rec
[9)psu011p0511_13.rec
[9)psu011p0S11_14.rec
[®lpsu011p0S11_16.rec

[2)psL011p0S11_Sirec
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21PSUC02p0001_0.lab
#1PSU002p0001_1.lab
[21PSU002p0001_2.Jab
[2)PSU002p0001_3.lab
[21PsU002p0001_4.Jab
[%1PSU002p0001_5.lab
[91PSU002p0001_6 Jab
[21PSU002p0001_7.lab
[2)PSU002p0001_B.lab
[21PSU002p00S1_0.lab
(21PSU002p0051_1.Jab
[2]1PSU002p0051_10.1ab

19 PSUO02p0146_10.1ab
[BPSUOOZp0148_11.ab
[B)PSUO02p014B_12.1ab
[BIPsuUo02p0148_131ab
[21PsU002p0148_2.1ab
2] PSUO02p0148_3.lab
2] PSU002p0148_4.lab
81 PSUO02p0148_5.lab
[#1PSU002p0148_6.1ab
[9]PSUO02p0148_7.1ab
[#1PSU002p0148_8.lab
21PSUO0ZP0148_9.lab
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[2]PSU002p00S1_11Jab  [BIPSUO02p0197_0.lab
[91PSUC02p00S1_121ab  [BIPSUC0ZP0197_1lab
[21PSU002p0051_2lab  [BIPSU002p0197_101ab
[2]PSU002p00S1_3lab  [BIPSLO02P0197_114ab
’L?j\PSU002p0051_4.lab stuoozpo197_12.lab

mwilszneu vs TWadeyadiudslumsnaneumsin

TrainMfec2.bat 1514 Batch File ilddmiunmsadramnrasadoamelulszneudies
oo il
Funnms §udeann uduiinnaaslu Record laisanes
\htklab\bin.win32\hparse input\hmm.gram input\hmm.net
\htklab\bin.win32\hvite -1 record -w input\hmm.net -H input\newmacros
input\hmm.dict input\hmm list -S input\mfccTest]1 . list
UsudlgamamisineumsifSoudion Tnsvmsaumiauidosh Wifides (feeiow)
BONVINNANIT Y MASTOYAN A LAY
move record\*.rec record\source
xcopy /q /y record\source\* rec record\modify
xcopy /q /y phone\* lab record\modify
echo on
dir /s /b record\modify\*.rec > record\record.list
dir /s /b record\modify\*.1ab > record\label.list
\htklab\bin.win32\hled -X rec config\desil.hled -S record\record.list
\htklab\bin.win32\hled config\desil.hled -S record\label.list
nlSeuiieunanisgiinudeyamiudewd niuninmanuusudias ng
\htklab\bin.win32\hresults -t -f record\label.list -S record\record.list >

input\resultTest.txt
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MARKUIN A: AIBENTOYANINYANINGEBI CH+V +C,

msnageuuuuiaes CHVAC, Tasldmatianmsiwunmiodealdimssmuanm

» )
Moluaneg Anmlsznou a1 — a8 msuamwnaen luasounguianuaiiosnndoyars

' Ao ' o 9 Y2 P 1
(1) NN"D1u’3u111ﬂ'111ﬂ'lil'lii’lu'lu’luﬁﬂﬂﬂﬂuﬂ'lﬂiislil'ﬂuﬁﬂ\lmUQUN’d’Ju

hsKind: P

covKind: D

nStates: 3

nStreams: 1

sWidths: 36

mixes: 8

parmKind: MFCC_D_A
vecSize: 36

outDir: hmms\proto
hmmList: inputthmm.list

amsznew al JoyanioluInd Inseas HMM (protomfe.txt)

PN TN R WK -0 W

$ 1 v Z ¥ q 4

J‘J'iTKhb‘.tcswrcc‘Mcc‘mlccdn‘psuw&M1 .mfu,
JAHTKlabyesourceyntccimfceda\psu002p0051.mict
JAHTKlabyesourceymfccimfccda\psub02p0099.mict
JAHTKlabyresourceymice\mtceda\psu002p0148 micn
J\HTKkbyesourceynfecimfceda\psu002p0 197 mice
JHTKlabyresource\miceimtceda\psuD02p0246 micn
J2HTKlabyesourceymfceimfceda\ps u002p0295 mice
JAHTKlabyresourceymiccimtceda\psub02p0341 mics
JHTKlabyresoureeymic oimfeedalps ud02p0390.mice
JAHTKlabyesouwrce\mice\mtceda\psuD02p0439.mice
JAHTKlabyuesourceynfcoimfcedo\psud02p0476 mice

- DD W TN 2 DN -

amilszney a2 feyanelulwdRitudeyafndu (mfccTrainlist)

o
<STREAMINFO> 1 36 '
<VECSIZE> 36<NULLD><MFCC_D_A><DIAGC>
“h "%x®
<BEGNHMM>
<NUMSTATES>S
<STATE>2
<NUMMIXES:>- 8§
<MIXTURE> 1 9.0386852e 002
<MEAN> 36
4075530e~000 -1.0261872~001 1.174172e 000 -9.9649012e-000 -1.086123e

1 <VARIANCE » 36

R PRR2Q 11 1 SRAIR e 11111 1 DVRAG e +NN1 3 TRIDKA0 +NNT D LA TIR e +OF

ﬂTﬂﬂi NBY A3 ﬁuauamaiu“lwaunumamxﬁm (newmacros)



Al
f@2
a3
R4
®O
M
k0172
@3
4
oD

Y ]

12
o 4 ] * a
milszney a4 deyanmeluMasedemiudsvesyamizedos Ci+VerCf (hmm.list)

IENTER il
EXIT il
WRAA LN
2Rl &3
’az K2
2ed oy
R4 HR’e
20 ag

@1 @

" {2

&3 &3

@ A4

8 A0

1 at at

9/ ' ' <t . .
amilszneu as FeyaneluIndnsuiynsuvesgaminudes Ci+vi+Cf (hmm dict)

N g S v e A W e b I ek

——f———1
1 $all=
2 @@0 | ve ae )
3 @@1 | 63 3 |
4 @@2 | 64 x4 |
5 @@3 | 65 0 |
6 @@4 | 66 st |
7 @0] 67 x|
g 8 @il 68 %8 |
9 @2| 69 x|
0 @3] 70 z |
1 @4 71 sp |
2 a0 | 72 sil
al | 73 ($all)

amilszneu a6 Joyanelu W lnnselvesyamitu@eos Ci+virCE (hmm. gram)
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JOUl  KEU:ng_

2508  Aligned transcription: modify/PSU055p0787_39.1ab vs JYHTKIlab/process/Test
3509 LAB:a3

3510 REC:qq0

3511 ====s========s========= HTK Results Analysis ==========2========
3512 Date: Tue Jun 15 20:11:16 2004

3513  Ref : madify

- 3514 Reec: \;J—r\ll:f Klab\process\TestRecog\record\PSU085p0043_2.rec

IS tJ \lab\pracess\TestRecog\record\PSU085p0043_5.rec

3516 : J:\HTKlab\process\TestRecog\record\PSU085p0043_6.rec

17 : J\HTKlab\process\TestRecog\record\PSU085p0043_7.rec

1y : J:\HTKlab\process\TestRecog\record\PSU085p0043_9.rec

19 e Overall Results
3520 SENT: %Correct=58.19 [H=4412, $=3170, N=7582}

1521 WORD: %Corr=58.19, Acc=58.19 [H=4412, D=0, $=3170, =0, N=7582]

22 ===s=s=========c==ssss=sssssssssssssosssszsssoss=ssssssss===

6901 ====================== HTK Results Analysis ==========z====zz==
%5902  Date: Tue Jun 15 20:32:11 2004

6903 Ref : modify

6904  Rec : J\HTKlab\process\TestRecog\record\psu010p0005_2.rec

6905 : J:\HTKlab\process\TestRecog\record\psu010p0005_3.rec

6906 : J:\HTKIab\process\TestRecog\record\psuO10p0005_5.rec

6907 : JAHTKIab\process\TestRecog\record\psu010p0005_6.rec

6908 1 JAHTKIab\process\TestRecog\record\psu010p0005_7.rec

6009 cecmeommme e Overall Results

6910 SENT: % Correct=73.86 [H=6500, S=2300, N=8800]

6911 WORD: %Corr=73.86, Acc=73.86 [H=6500, D=0, $=2300, |=0, N=8800]

mwilszneu ng JeyamolulWanants§iwuudi 2 (resultTest2.list)
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Phonetic Classification for Thai Speech Recognition
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WU 56.1% uazieRvrswininuutudnIungy

- WiYTUS AQUITS NGUAITZAA WUTINAY 69.1% 34.1% LAY

o < ’ °
i 72.9% !uaiay i]']ﬂNﬁﬂ'15‘Vlﬂaﬂﬁltﬁﬂﬁﬁlﬁ'lﬂu?“lﬂﬂﬂ'ﬁaﬁ

= 3 J 1] o 1} 1 4

@oanadavuhimmsodwunmizudosnquase 18aies
Y ° ¢ &4 o

nnaRananlunIduumssagnd Fedudusedeamn

Fensmuzauas'ly

Abstract

This paper describes the development of a
Thai phonetic classification system using
Hidden Makov Model. The objective is to
determine best Thai speech modeling technique,
which could be used for speech recognition. The

- speech database used in our experiments
- consisted of 580 sentences, spoken by 29

speakers. The classifier was designed to classify
170 Thai phones and a classification accuracy of
56.1% was obtained. When the phones were

divided into 3 groups according to theirs
function, the accuracy were 69% for first
consonants, 34% for vowels and 72% for final
consonants. There was high confusion among
tones. We suggest Thai modeling technique
for vowels needs to be further studied.
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3. §m‘ffagm§m (Speech Database)

foymiduaionun 580 Yszlunlavdyn 29 au ye
auaz 20 sz Ton Whueavesdyae 18 au nds 11 Ay
wsihuBeadmivaeou 480 Uszlon Tnodyamu 15 au
ndjs 9 mu et miumaaen 100 Uszlon Taodware 3

o - o L}

mu nds 2 au dhuygeyss Tenonan3fe (8] tTuitnidoaly
Hosfilulidygyrusunau A lumsqudyyin
(Sampling Rate) 16 Alaidin mrwaziduavesdoya
(Resolution/Bit Rate) 16 dn Wudeyafitimstiiumiae
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1u1fumau1mmss‘imunmhm?ma wlszneudaiu
apuveanmisutisdeyadoanasz Tendlusaamizndes
doun amdeyafiiuidesdeglit 1 udnimiudvans
'L'fuu11ﬂ?umﬁuuﬁu1’faqa‘luuuus‘imamﬁku'lé’fwami
Suunmizndvsesmn vintudaiwons$uunliSou
suiudeyamfues (Transcription Label) 1Rifusnam
windlumsSuunmizudeieenmn  sieziwenilsy
?mimw‘lums6111un14ii1mﬁuwaauuu€immxﬁun‘fuq

ﬂu’ﬁufi"'lé"l‘hﬂTﬂsunsui’ﬁnﬁumﬂ HTK lums
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