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Abstract

This research describes a study on southern Thai dialect speech recognition based
on electrical device control for the elderly. Elderly speech is southern Thai dialect including
Songkhla,  Phatthalung, Trang and Nakhon Si Thammarat. 16 subjects, 2
subjects/sex/province, stay for those local areas. The study focused on 5 commands for
control electrical device. Those were ‘turn on’, ‘turn off’, ‘lamp’, ‘fan’, and ‘TV’. Each
command was repeated 4 times. The speech was recorded by created programs from
LabVIEW and analyzed by created programs from MATLAB. Two experiments were
studied. 1) To find that time-domain features together with frequency domain feature can
recognize speech. 2) To find that Linear Predictive Coefficient from Discrete Wavelet
Transform and number of syllable can improve the speech recognition performance. For
160 data, the backpropagation results showed that 1) duration of speech and number of
syllable, time-domain features, and number of formant frequency peak for each frequency
group, frequency domain feature, utilized for speech recognition. 2) Linear Predictive
Coefficient from Discrete Wavelet Transform could improve the speech recognition
performance. Especially, the 3rd order Linear Predictive coefficients from low pass filter of
wavelet decomposition at level 2 and number of syllable offered the highest percent
recognition at 83.75. However, data of more commands and subjects should be ongoing

studied to verify this method.

Keywords: speech recognition, southern Thai dialect speech, Wavelet Transform
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LATZHINNTIANARYABIAUIA AN ABAAIIATHANINNA 0-5000 Hz wieeilazgn

f19un WS NEUeINAINE O Hz wa AR UABAtIIAHAVIIHATIAY 250 Hz

(WHNFNEBRUIUNYE 50%)

3.3 n49zu2un1g Discrete Wavelet Transform (DWT)

DWT Lﬁuﬂﬁ:uquﬂﬂiﬁTﬁﬁ’mfyﬂquu filter 2 #fa Aa Digital low-pass filter wa
Digital high-pass filter &2 Down Sampling 84 2 i1 ¥ bilFesdUsznaudtyyimnand
6?’1 (Approximation: cA1) Wag mﬁﬂ‘u‘:ﬂﬂuﬁiym’lmmﬁNﬁQG (Detail: cD1) 2849 Wavelet

o

Decomposition  Twszuft 1 simsnasdlaznaudeoameasiinn  (Approximation) &4

D

mmfmgﬂLmﬂ?mzﬁwi@ﬁﬂﬂﬁ'zﬂﬂi:mumﬁlﬁu Vi lHasdlasneudyaromannden

uazgeuazUaneg fauaestugifl 3.3 991A5ilH mother wavelet wi Daubechies [10]

>1 ¢D1

S > cD2

L————9 CcA1 cD3

W
8
o

N
b3
w

UM 3.3 wWunIW Wavelet Decomposition Tree[12]
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1 P
3.4 Tasednadseaiiian (ANNs)
Tasstretszamite sl lueddeilifuefla Backpropagation 97uau 1 Hsaw
v <) . a o a & 1o ! o
QL ERV R IR Multilayer Feedforward HIMUINBUNATHBLNULARTNITNAKDY 97U
Tunlududaumintu 5 Tiua nesnudesieddulududondu ansig uaztuedyadn

purelin ﬁfmm%méﬁgﬂﬁ 3.4

Input Hidden Layer Output Layer
7 N0 N 7 A\
P! ai a
w! —Pp W N Em—
n! 7C O n’ 74
1-P b Pai 19| b L
./ \ J \ b
al = tansig (Wip: +by) a2 = purelin{ Wzar +b2)

’iﬂﬁ 3.4 TAs9a319289 Multilayer Feedforward Network[11]

U

3.5 Use@nEnnniazan
dszAndnnnisidmalianesifudagangniosaasnisisan (Percent

Recognition: PR) muﬂxmiﬁ )

PR, 2% 100 (3)
TR+ FR
d
e
PR (Percent Recognition) A wasidudanugndisseainisian
TR (TrueRecognition) Al 911IUNN5ITIgNGiad

FR (False Recognition) A ‘ﬁ’mqum‘i?ﬁ?’]ﬁkﬁigﬂﬁm

(%]

B
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3.6 NSNANBY
vhm'mmmLﬁ@ﬁﬂummﬁ’nwm:L@iuﬁsf%sfumi%’jﬁ?ﬂL'ﬁmmLmzwmmmﬁ?ﬁ

N3UINNTT DIWT Janfiugmudnuasisiufitisndamn vitiuinimeasmanaanidu

2 mavases uilisnsinanleaisiafeadu An Waswhelszammienssingin

Tuindia 3.4

3.6.1 n1aneaasil 1
duntmassadefnundt “goaneaizmuBuIaIsINTUADIANYDIZIAIBY

v

mwﬁlﬂvmmff’w?uﬂﬁf@“’uﬁﬂ%vmfﬁ" AMANEILIANEIIATA L Ae sraziaanzey
\eme (DS) uazsMuauNe A (NS) danamdnEniziiudinnudily A diuouqauan
?Jmcsmuﬁwiu?umgfmmuﬁehw (FG) NMaNARBNANTzUaLN1TINa I auans uHunw
21t 3.5(11]
ﬂ‘s:mumiv‘i'muéumﬂmiﬂﬂﬂqgi}’uﬁ’fymﬂmﬁﬂmmmmm“&q\aﬁﬁ’uﬁﬂ U
wisinerlafinAenmng 40 ms ievnaeummanizideama Aeeulagiuazgninme
ﬁgm%iuﬁuu@:ﬁyuqﬂLﬁ@mi:ﬂ:mmm\aLﬁﬂmm (DS) Lﬁﬂdﬁﬂﬁfﬁ@:&iﬁuﬂ’izuquﬂ’]i
fansamannsananyiiamdaaunened (NS) issdusiat niudesynazgnuns
noalad (normalize) uA1dgnszuannis FFT tazmismuaugaeanyasanadisulings
ANging (FG1-FGI0) vl Ao nEasuumaieya (feature) winsuEuys
dm3ulnseingdszamifiaanionn 12 #1 (DS, NS, FGI-FG10) Buwsvianuagnil
Anel (train) vEaviasau (test) fulassessamienudouamnaniadandal don

Vlﬁx?"ﬂﬂx‘iﬂ’?‘ii’lﬂ@ﬂ\iﬂ.?ﬁéluﬂ’h‘ﬁWNW‘Gfuﬂqiﬂ‘i:‘qua‘mﬂﬂitﬂ%ﬂﬁﬂﬂﬁ]ﬂ’]ﬂ‘i‘iNYWﬁ? AT 7

(EENET 2015) [11]
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a. v
FIHAIU

y

Convolution

\

Warzna1TeNReayn = DS

WI9IUAUNEWA > NS

Y

Normalization

L

FFT

4
M9 NALBATBIATHTILSL LA AL NGHAINE ——> FGI-FG10

TUN 3.5 WHUATNATEUANNITYINTL

u

3.6.2 NSNAREIN 2
diuniavaaaaiiefnundn “n1s¥ns=uaunis Discrete Wavelet Transform (DWT)

ANSOVIANY T ANENINNITFIURLIYAIINN3 [FANAN Y UANT NN NAURE

1
o/

o’ A( o’ ¥/ { ] o ‘;I
ANUTEAVENITUszN100TNs BT DAT” nazuaun1aiemiEaenasulagiu

as o

ﬁiyfquﬁﬂmmmﬂﬂW&Nﬁuuﬁﬂﬂwﬁq&iﬂwﬁmﬁmﬁﬂ34Lﬁﬂmﬂﬂummaquﬁmwﬁ
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uAadingnaruaunismduaunened sntudesyaezgnuasuaalad (nomalize) win
MAnEnuMIsiY 3 Tunaundn Aa

1. mndnUsznEnnalazananiuedadu (LPC)

2. WIHNTEUIUNTT DWT 3 926U ﬁﬂ?ﬁfﬁﬁmiyﬁmﬁﬁumﬁﬂimﬂummﬁ'ﬁ"]
cA1, cA2 ua cA3 ualidyaaifiuaduaznaunaaiige 01, D2 uaz D3

3. wdtazivinisUszinosiuendadin (LPC) andtyayimiesdilsrnauaansd
AuazaflsznaUANEgeTHnTzuaNnTT DWT fisedusiaeg 3 92U (cA1_LPC,
cA2_LPC, cA3_LPC, cD1_LPC, cD2_LPC, cD3_LPC)

Bunniinaseuifiugndnuoisiud Fannsmuaumenad (NS) aniududseans
NMIUTEH UL BIANA N 3 2nadtyny1nd (LPC) vidaduUssdvanisussuniiusy
BLAUSUAY 3 ?Jmmﬁﬂ‘i:ﬂ@umwﬁﬁqLmzmﬁﬂfizﬂ@umwﬁqﬁw’quﬂﬁ:mumﬁ
DWT fisztigingg vinbiuthanidnunizsiuaantiidu 7 nedl As

1) NS + LPC

2) NS + cA1_LPC

3) NS + cA2_LPC

4) NS + cA3_LPC

5) NS + cD1_LPC

6) NS +cD2_LPC

7) NS + cD3_LPC

nduunndnYaziuinaseyTuusia yin A lH S mandunadniy
Tnssihauszrmiftesnsdiaz 2 A Bunaismuagmin(UBanu (rain) Wianaasy (test)
Aulassdigdszamifienudouaninanisdaniot)  daunilvnsniameassdilizuniss
AnrinasmlunsuszpAnnsnAdeuasiann@daazand A 7 (ECTI-CARD 2015)
(12]

v

unmeseunisisdslasaelssamiiendminireinimansss fayaay

U

v
ar

1 [ 1 I as as { [ [
gnutveamiu 2 dauyiniu A dygroufesaadad 1-2 duiayaRlnduuasdoy oo
U4

Reynadaft 3-4 (udayanaaay it liayadmiLRine 160 daya (ol 16
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1 (%

AU X 5 AN x 2 A59) uazdayanaaay 160 faya (Fruaniya 16 AL x 5 AT X 1

A59) WasidudanugniiaseaenisiaAuasennadafeduan 3 A5 Heeandl

v

sivinfiguinsaslasednaUszamifianunislindnusiazaisfidn bivindu
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un 4

WRANTFVIOANEN

uwﬁ%uﬂmmﬂmgﬂLLuuﬁfyfyﬁmLﬁﬂmmwi@:ﬁq cﬁhmﬂqzﬁ’u FumbeBudiu
LLﬂzf?;uqumﬁzyiyﬂm@mwﬂm SININANITRANTDINTANIUNE A AIIUAIUAAIHE
namaRndd 1 ﬁﬁﬂmdqﬂmﬁﬂwm:mu@dwméquﬁ’quﬁ’ﬂymzmu@amwﬁ'mmiﬂ
daatunadsndemals uaznanaaassd 2 fifinurdinistinazuounns DWT a1ansn
dagAnUTEANEAINNIT5UR A9 NANT THA AN TLANS TWIUNE A LA
FularAvannTUlazanosiusnidaduiisa DWT

Avmaliifamyniding  wndedydnselbiold @ ©on, Ta (©f),

naan (Lp), WARN (Fn) uasdii (TV) U7 4.1 usAsAaat WAty oudeanade, Ua,

U

o

3 ig gniuiinud 3 s (8@9n158§4 10 kHz, 30000 points) 91ngLAz

.

naan i, Waanuazi
=3 v 1 = 1 o as U as ] s L . d 1 o
Lﬁufmml,ﬂmw”mLmﬂ:mm?‘mﬂumxgﬂ‘mﬂfyimmﬁm?u time domain 7ALANAIM

@) '

Reanaftil 1 wensdarWidygrondesiiunadiuti 1 nguaghadmen AnuziReayaidl
2 wernda: Widrynondesdinaadiudu 2 ngufiRaviausnduudidfesnrdininas
anahudufeenguanandntudasusn

Ui 4.2 uansiaoligiimandesafisanafesiudyniodugua 41 9xdin
TdrpaulagiuasnsouaseuammnizResya 5 AAENAULATARUG AT
doygoufeanandinmlfiainniasdediaun  (threshold) audanlaludie 3.2.1
sintiliazazinamasdeae (0S) Suflunasinesninsgaiugaiazga@sdu fuand
21t 4.3a LL@zLﬁﬂﬁmfimﬂLWﬁumiaﬂmwmLﬁﬂqw‘lﬂﬁﬁmﬂ@ﬂqg%ﬁmﬂdﬁ 20% 289
ﬁflﬂ@u%zg‘z'?uqqqmﬂm:ﬂmmumﬂdq 5% a9szEznaneeafesys iniRetsoan

A eRsnE 2 vend uanalsiasInaeesdsayauaidnuansAaaulagii

20% avArAnulagiugegalugLi 4.3
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0 M 2000 3|00 «(03 OO ae 7060 FoDo 3000
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U7 4.3 ) AL UDIALNWAUBIFIN T

b) LNTHATINA

4.1 NARNISNARANA 1

n19uAands 1 Wunianeassiafdneadn “ABANE MUTLANEIIRITINY

o

AaudnEoziAdAaal asndaslunisandeayall” aadnusziduduanily

A 9r819AYAENYA (DS) LAZAILIUNEA (NS)  $ABnasmidnuazuadt (B i

]
! v v 1 o/ 1 a v

nanafediu dounnidnuniziu@eanainti de Suimqenanasrcudiulungs

9

! 1
P 4

AR (FG) annifienyaiignuasuaalad (normalize) udatlingnszuanunig FFT uas

1

M9UgAEanasAHTuTuNgNAINAReg (FGT-FGI0)  vinBildnaswnans

NARBIAIIUT 4.4 Uaz 4.5
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Nownalized Sound
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U7 4.4 a) FretReayaiignuesnesladuasandnda

b) NARALANBNIZIAIING

po—— L 4
Qﬂﬂﬂﬂ'ﬂféﬂiﬂjﬂ\l 2A3%3
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o U.Ia‘ == NI '
1 : ! ] !
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g y 1 i
Z ) I ]
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<
G1

‘J ! ° ! 1 v ! { § 1
U7 45 nansuaussdiAEizasAdnDalugiag 0-1100 Hz uazwiinsefidenusin

ANATuNga 1



20

U7 4.40 ugsssaatnaudasyafignuasnaaladeasAndnlln dauguil 4.4 uans

U

nanaLaundEsANiresdatugUT 440 wazAeA (MeanFFT) 2892u1ARHD

v
s a1 ] o/

AaBARNAHTITIMHAR AL 0.0029 daugUT 4.5 LARNAIELNSIIUAEAATY

m’mﬁLeiumﬁafmﬁwhﬁLﬁ@umumwﬁ%mjuﬁ 1 Tnefinsinanedauyiunu 50% vinlH

1 !
a1 (=

Tugaaanansandisnlungsd 116 2 aSwEedmanqananasannudisinlungui |

q

@ a ° s

Wil 2 Anudnunizistuis 12 f1 (DS, NS, FGI-FG10) gmin(utiiiudunmdms

1

Tassdneszamifiasiflafings (train) Wianaaay (test) LLﬁfJLLﬂmw@ﬂﬁﬁfé’WiﬂTﬂ
NANTINARBLLRENWAASIT 3-4 fTuTﬂsq"zimﬂfi:mmﬁwﬁm%’u@mé’ﬂymzlﬁiu

TB9auarAMHARINAT WU efﬁLU@%L%uﬁmmgﬂﬁm‘nmma‘}ff% 3 ASIFaH

37 1 gnéims 125 Fayaann 160 Faya Amdu 78.12 wWafidud

oDee

A

2 gndias 131 Fayaann 160 Jaya Anidiu 81.86 wWasidud

o)
oNee
=h.

N

Qe

A3t 3 gndies 129 dayaarn 160 Faya Anwdlu 80.63 iwasidud

)

yinlilHafidudanugniassainisdsnafadmiugndnymziduludunaiuas

Y ' 1 o < & & aa ! [ o 1 o
ANTIFNNATT WINAL 80.2 LUB4LEUA LﬁﬂmﬂwwmwmmmﬂmmLﬁumm WARAN UAL

naam

4.2  NARNSNaRaIn 2

n15vaa999 2 untsnaaaiefne1dn “n19l#nazuaun1s DWT §18150%898
. a a v o ) o 1 o - v N ¢
quﬂimw'ﬁmwmﬁgmLﬁmwgm'mmﬁsfmmmymzmummuwwmm:ﬂuﬂ‘immﬁ

NS NI INUT LTI AUT NN DWT”
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Normalized criginal signsl of On
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=B

qu

b) Wavelet Decomposition ﬁ‘i:ﬁu 1 ﬂﬂdﬁiyiyﬂmTu 4.6a
Uil 460 uamdseyafignuasuealadeasdrindn  douguii 46b  uam
Wavelet Decomposition 46 1 ﬂﬂqﬁfyfquTugﬂﬁ 4.60 #slsrnaulignsduszney
m’mﬁlﬁ%’] (cAT) LLﬂzmﬁﬂ‘i:ﬂ'ﬂUﬂmNﬁgd (cD1) 1911 Wavelet Decomposition ‘17134 3

szfurnadyniinanuasasAlssnaua N s uasgfiszausneg gl 4.7

1
S a 1
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5 cAl D1

0 1000 2000 3000 O 1000 2000 3000
cD2

! ¢ o 48 ¢ o =
U7 4.7 sedasnaudgyeanimanlian cAl, cA2, cA3 uazaaAsznaudyoioinannd

49 cD1, D2, D3 uesdayaynslugii 4.6a

A9 4.1 iwafiiuianngndiasaasnisian (PR)

Jauantiayagndias wafimidinangndas
AANNMUEIFIU T e - 2 - £ wafimdanugniiaunds
AR 1 | asefti2 | adefis | afall1 | adal2 | afiii3

NS + LPC 128 124 127 80 715 79.375 78.96
NS + cA1_LPC 128 126 126 80 78.75 78.75 79.17
NS + cA2_LPC 132 136 134 825 85 83.75 83.75
NS + cA3_LPC 125 126 127 78.125 78.75 79.375 78.75
NS + cD1_LPC 128 128 129 80 80 80.625 80.21
NS + cD2_LPC 132 129 127 825 80.625 79.375 80.83
NS + ¢D3_LPC 128 132 130 80 82.5 81.25 81.25
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Abstract

This article presents a preliminary study of speech
recognition for southern Thai dialect using features in time and
frequency domains. Elderly speech is used in the experiment. The study
focuses on 5 commands for control electrical device, that is ‘turn on’,
‘turn off’, ‘lamp’, ‘fan’, and ‘TV’. A duration of sound, a number of
syllable and peak number of formant frequency for frequency group are
3 features for speech recognition. A backpropagation of a Neural
Network, consisting of 1 hidden layer and inputs of 12-5-1, is used for
making decision. From 20 data sets (100 data), the result shows the
percent recognition of 86. However, data of more subjects should be

ongoing studied to verify this method.
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Abstract

This article describes a preliminary study of speech
recognition for southern Thai dialect using a number of syllable, the 3¢
order of Linear Predictive Coefficients and wavelet decomposition at
the 1% — 3% level. Elderly speech is used in the experiment. The study
focuses on 5 commands for control electrical device, that is ‘turn on’,
‘turn off’, ‘lamp’, ‘fan’, and ‘TV’. A backpropagation of a Neural
Network is used for making decision. From 20 data sets (100 data), the
result shows that a number of syllable with the 3* order of Linear
Predictive Coefficients from approximation of wavelet decomposition

offers the highest percent recognition at 92.0 percent.
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