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Abstract

Project Title: Design and Implementation of Autormatic Speech Recognition (Phase 1)
Investigator: Dr.MONGKOL MEELOON

E-mail Address: mongkol _m@dsi.go.th

Project Period: October 1, 2018 to July 30, 2019

Investigation System Development Sector, at the Bureau of Development
and Losgistics, is responsible for communication and research and development for the
Department of Special Investigation. Their current focus is on the need to develop and
use an Automatic Speech Recognition system for special investigation. Automatic
speech recognition system can precisely convert speech into text just by using clear
spoken words, which is then converted into text. This has the potential to significantly
reduce the working time of many departments of the Department of Special
Investigation and agencies in the Ministry of Justice without requiring listening in person
and manual typing which is inefficient as it involves numerous other associated
redundant steps. Therefore, we have initiated a project to design and implement an
automatic speech recognition system (Phase 1). This research project received research
funding from The office of Justice Affairs, Ministry of Justice during the budget year
2018. This research project step 1 starts by defining the problems of research by the
research team as they explore the needs of the users and collect the data used to
create the system. Then a meeting was held to hear opinions from relevant parties
and experts to summarize the preparation plan for the operation. This includes
designing and analyzing algorithms to comply with the Department of Special
Investigation's mission. Also discussed were plans to develop the prototype software
by selection of the NECTEC "PARTII" speech recognition system, which is a software
created by Thai researchers. This made it suitable for the Department of Special
Investigation that needs their confidential information to be secure as foreign software
may have their Server located out of the country where data may not be secure. Once
the program and system have been successfully created, there will be pilot testing by
users to improve the system for accuracy, integrity, security and quality control. Further
through collection of bug reports while continuing the development of the system

would ensure improvement of the software to be more complete. In addition,



meetings would be held regularly to discuss and report on the project development

progress to relevant persons and experts

The result of the research project would be a speech recognition system
that can convert speech into text via a Microsoft Word program in real time and would
have the capability to import audio or video files into the system to convert it into
text files. It therefore would be ideal for use in investigation procedures or for preparing
minutes of meeting and would significantly reduce manual work time thus resulting in

a more efficient and streamlined operation.

Keywords: Automatic speech recognition system, Investigation, Partii
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SUN 5 nsdudayayna (signal sampling) kagn13AI9UlNg (quantization)
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U 6 feeadeann

INUN 5 wazguil 6 WWudegrsvesnisnisgudayayias (signal sampling) uaznisadeulng

(quantization) 9nfegudesn Inefilawuwes n1swUad (transformed domain) wuseanidu

1. Al (frequency) %%a‘vﬁl,sﬁ‘ (Fourier)

a. nsudaeSies (Fourier transform —FT)

b. mmﬂamﬁwﬂﬁsimﬁm (Discrete Fourier transform ~DFT)

c. SanesilunisulamFioslisedosetnuda (Fast Fourier transform —FFT)
d. nsuvadlamevliseiiios (Discrete Cosine Transform-DCT)

2. nawavAd (time-frequency)

a. miLLUaW%wﬂunmmﬁu (Short time Fourier transform — STFT)

3. Lakazawna (time-scale) isannian (wavelets)

a. nsuyaaaniasn (Wavelet transform)
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WBKUENANRANAIIYBLABIIALAAZIEERBNAINAN Fen1sTasieimAnidunudyyiandes

1Y

M lUlglutuneunisgan wusloidu 3 nquudn nquusniluatdnvazdidgszauas (High level

Y

I o o oA

feature) loun duflasnisya sluuvlunisne wazanusslunisye WJudu nquiiaes agld

q

1w

AdnwgdAynsdunaneal (Prosodic feature) WU A1AMANAZ1Y (Fundamental frequency)

1 %

a 5 I3 ) ) . & Y e ]
ANUANBIWUUN (Formant frequency) wagseaUNa991U (Energy profile) L UUAY D9LUINAIRNYEUY

1 v

drfguuuilaziiuseansningddunisiin wiganlunisadnaindyyin ndugavieseninaanue
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o

d1fgyuuutouilavassaunaiu(Spectral envelop feature) Llunguffisuldiuuin 1fiesain
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NSAIUIMAINIY AIeg1sadnvazdRguuUllann duussdnsnisussunuiussidaduy (Linear
prediction coefficients: LPC) &1 1Juwmalianfieniiunldlunisimsizinuaudiivianieninves

&yl 1w Spectral magnitude vpsdaynas wallaliiarsanlasings winduaviiuse@nsnmds

YY) a

Alglandmsvdyaradeayawazinundssendldiuszuunisidndesalidusgned wuudiaes
n1sUszRuiussdaduduiuudiaeswuuldainisifwmes (Parametric Model) Fadaasly

ﬂ'wwwawﬁma%ﬁlﬁﬁﬁumﬂﬁmmqLﬁw,ﬁmLﬁaﬁwaaaLﬁuﬁmmmeﬁaqmﬂ

wonnTudiazauasn 1Wu nsmdudszansisdansy (Cepstral coefficient) n1591
Fuusyansivansuuuainaiua (Mel frequency cepstral coefficients: MFCC) wansunuusinau
ALade (Cepstral mean substraction:CMS) waziaUanSURUUNIURINT09A189&e (Post filtered

cepstrum: PFL) Wu@u MedaiinisAruinainisiaeunlas (Derivative %50 Delta) vesdulssand

'
[ a

wiatun i dumdnueazddaiiuilaeae

o

¥ = L4 = L2 A

TURBUAATINY AR N13391 (Recognition) BaUsgnaume 2 niiivan Aen15uINMBsves

[ =

AdnwzdAyvosdIadss Negluynddwmseyarniy avinsiseus Welseusudninnes

A

[
v

VI YY1 ALITADINITNAADUNTI VAU NI WTBULAL LB T Tunaulun1siTeus tu
& ty a Y o & adag A e v = v = v v

Fuediudslunisidnvessyuutug vidisimeaaiuteyayaseusliuseufisuiudeyayanaaey
WY WU 35N1933MUUTIASEEEYiNegAGALRgY (Euclidean distance) 33bauninlndansula

(Dynamic time warping: DTW) +Judu Turauziuneis sazideyayaseusluuvandundadai

o ¥V

A89n15 U laseUigyuszamiiien (Artificial neural networks: ANN) aztdayayaiseusluniy

lA5391871a5190u Lieandrguwuy waziiuluaidimin (Weight) unu F8areuladuuuianines

o

(Vector quantization: VQ) #99gLNutIntesvianun U9dufazdyy1alduio98emennaosiiuiu
i vvenislduuudnaesdaauiniaen (Hidden markov model: HMM) lagt1dayayainnuly
AUBUUTIA09Ta 1T NI TUL UL waziiuAmRadaLazaAInuasiluresunasantugly
& v X7 o & 1o ° ] - ¥ o o 1 | Al o
Judy udvianunagdnugiueginisAmuimszeeiiawessuuuuiiagiin wasthassesinalaluly

WAZITHLY N15iHenlIEN133In Fuegiutemvunvesanu wu 35 DTW uag ANN imsgay
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Y Y
[

fusguukuuimuadmaaied luaueiils va uway HMM ssinminzaudussuunumduwuy
Lifuuadyeuinndy Fsdundnvesrnuduasudalunisis wldlddiedyaadsamnaindue
lUiisulaenss waazAuanIzAId@AYIeadstenul LSNTenA1dIAYUan Speech feature Litatild
Y = Yo vwva A A Ay 3 s = s
Jusunuresdsddunsidilaluegned duneunisulasll deenlaaggniiuiannes lneinnmes

= s ) = a aa = 1 cc ) = A
‘VT‘LNL'JﬂLﬁ]@3"0SLLVIUﬁiqulﬁy’]mLﬁUQEJTJUi%lI']m 20 1agd3uUmm AGNELINLABDINLLNUALYUIULAYY NABY 9
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Y
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NLLNUAIYLINLADITIIUIU 100 DU

(Y (% LS

N9I589A1AU (Sequence) ¥99LNLABS LU Y 1adITITININE I UNITEILAANIT]

LY

(Observation sequence) uenandu lun1s3dnderesdnlanudnyuzvesusazAisnodlyly



n15331/e Phone devuneds Tuinaniseanides (Pronundiation model) Tatnaldss (Acoustic
model) wagluman1u (Language model)

1. Phone flanidoganiades diag1aduy A1 “N15” 81usandesnisides “n” Ay
AIBETY “17 Lazasinealey l@esdldzna “u” Ae Phone Tunian1wierans agil
doyanualunnsgIuunuLdes Phone wiazided Moy “k” wnu des “n” “aa” unu
d3e “1”

2. lumani19entdss (Pronunciation model) azUan Sequence 989 Phone L1 “N13”
PONLEBNIT “k aa nA” “UuN” PNLEYIIN “kha n o mA”

3. Tanaudes (Acoustic model) @dlaaunfisnaziluinaidss 1 laina oo 1 Phone Wals
Jau Observation sequence Wilugdlumaidedlag fusrduinaiainuiiasdui
Observation sequence Tuazifudssas Phone tuq Anuthazduiiinddoudugi
POJp) Tned p Felunaidsaves Phone a 9

Tumanw (Language model) Aaduanlimsiuin f (Word) 4 augrednilgudols wde

TuvnslueaazvenaAimuhazfuiidnlag agyasodu 1wy lumaniwionaazuenin “ag U7 16
us “1U 2z” 1adla wieonaavveniumrnnuuiaziduan “az 1u” flenainle 0.8 us “lU ag”
flonaiAaléu 0.01 Wudu Tumaniwusiaidbifissuonlenadidiansdiaziing fuindu &

annsavende maseleailenaiin IHilug aunfiinisslen Seseneudedide q fu
wane &1 U W = (wl.wM) Taeft w wnudiusasan lieaniwazvendt W annsainldviold
wsavenidu Arruhesnduindlenaiauntesudlnu veunumanutasduse PW) duneu
maamiiﬁi’ﬂﬁﬁgumuwﬁm fie 5¥UU3U Observation sequence ifosn15§3 19101 TnsaziZuse
nsenandudilase 9 du azlulselon 11 “du $n 1se” Yselondn “0u #1 417”7 ¥3e “01m3
0908 7”7 189 ndsarnanUsylealuuinda azdeussloatuidluds Language model 14
Armut1azdu PW) fazifnuseloading1s wdiegriinisulasusgloadudoseulngende
Pronunciation model iiialg Sequence 984 Phone a2 flazlen Acoustic model ¥aaufay Phone
usteify wdvin13tlou Observation sequence Wl Acoustic model saeviaUsslon 95w
Atz POW) Bafinan POJp) wadusiaz Phone gauifu uazgavhefiaztier PW) snga
fu POW) 1y POW) Femuneic Temaiidyaandosisnananfudosslon W udwhedsd
fuvn 9 Useloafimduan wagiiisusn POOW) 11Usylon VLmﬁIamaqnﬁqm Anoulduysyloaiiy
Tunsaifiiuseleafilululdivann varedudrunuu uaghismuniusslonsrmiilug Bnsudly
Ao N15&379 Word network lagiondiunse o fuluanuuzues Network sgwinesnmdusielenisa
Ausazdagsiaiu e Pwiwi-1) wazluwsagdfiusenaudie Acoustic model 483 Phone fisiafiu
Duidessuvesdniiu q udanhouissinudyarandoadily Tuvasiiin Node wos Network
wiaz Node N9 fn1sAmAiIAuU1Iazily POW) sia 9 Tiden 9 winluvdunislad

ANANUNZ T UTILVAETY INF1N1A1 Threshold Nfnnus Alrandelutdunietiu windlfazee



andnuIuUseleanazdosruadlauin I50aL58n31 Beam search #58015 Search A8lu Beam

a

Idl o 1 :’/ gj v a aal o o v
AMruAYINGY uonaNUUSEBnIsTuNSAIMUA Beam 199015 Search Taamuuali el vauzle 9
eflidunianie Wla LiiAu N dunis BdAdanduiulsyleaidesfiiuiuasumaaiuiu
136N T57809171 N-best search

Qdd' Y a a aa A o a s 1 d‘ d" a v 1

WNlesun13tisudnis As Luudiassdawuuiiaen (HMM) Luusaiies §991u3d8duuIn
feyldlunuudaedunisandndemn lnevihnisasawuuinaesdanuinsnoniusuuniieiug
Yo3LA84 (phoneme) wazumazhuuitanazlduuudiassdamuuisanoniuy 5 aa1uy (state)

finswasuanuzuuudglvrnuasusaraniusiluwuy 1 nddeu dwandugui 7

JUN 7 waunnsans HMM wuu 5 aanug iinswisuwdasaamsuuudngliam

49U K-nearest neighbor (K-NN) tuinafinfiinuzdudagnisvuunisuiingudaya

(classification) inadiatunnsrsaninaiiadunsaidulilalddeyariniia (training data) lun1sass

wuudnaes usazlddoyatunnduduuuitasas lunisldnutuneuisnmsduniieudiulndae

Y

1%
£ U

(K-NN algorithm) 518332 um1iae I1UIUANUINIANU k A28 Ferdazidudivendiuiuves
nsal (case) Naz@nsAun luntsvinunensailng algorithm wuu K-NN lawn 1-NN, 2-NN, 3-NN, ...
K-NN Tag9l k wnulavs1uiudiuuln 1oy 4-NN waneds algorithm JagAuni 4 nsandanvaeg
IndtAesiunsallual (@ nearest cases) lumsvihwnensdilninisiseusuuuiudesneing (Naive-Bayes)
I~ a Qll 5 d" % 4 a a v 6 1 1 ..
Wumaiangnastenulnga 1ud (Thomas Bayes) nallaluuni1sisgushuuiugeg1adng (Naive-
Bayes) l4vqu Bayes Theorem lunisaruinaduinaziludsgnlalunisvinuiena llevn
nsaTzinsallng Msviunenarilalagn1ssiunavesiulsdase (independent variable) Miilse
A3uU3A13 (dependent variable) N15LF8UTLUULUERE19918 (Naive-Bayes) vJuinadinly
nsWAUMILUL classification Msau1TaAIANSINaaNSEaLaza1u1saesutelaniy duagy
A5 AATIENANUAUNUSTENIN9AILUSDATTLRAaTAINUAILUIANUL Bl lun15a5 193Ul
Aunasdudmsuudazauduiug Tummouiuainisiuienaves Naive-Bayes a8Qneiaaii
LY a gj < a [ ] ué’ (%] Y} a o [ = = =3 a ¥
fanUsdasenanumiudasesaiu LdYUnud1LUsdaselad1 s F9luauiduasanan

finsdllaiunninfisdudsdassiundudasssieiu malinn1siseuiuuuiudednaing (Naive-Bayes)
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o 1 v Y a g v 1 al . 14 (% 5 % a = Y Aa
gelisasfutoyailutayarieiiios (continuous data) fe Aely FuUsBaseEnsofILUIALND

'
= 1

ﬁifni‘;JuﬁiwiaLﬁaq%é’mgmL‘LiaLi‘;JuﬁtiN FaN13wU8 29T Dwusldwmunzay AvziinasoaunInyeq

)
wuuTnaeiainedu winlidddsdediiaiiuag madan1ssouivuuiugegiaing (Naive-Bayes)
ausalinaansnauazsimiald arnudeuazausiinlimadaililunsedanalunisadig
° U o fan 1o v ! = &
wuuaeawazmsULuuANudNTusNlidudeu lassnedsvarniisn (Neural networks) ugnu
W11NHUUTIAINITIIUTesaNeuywd wazNawnsaldlaniudymnisudinquiaya uay
nIlesginisanoey WWussuuidiaensvihnuresaresywdinldlunisisous wonuee dadule
Tudsdne lngaa1Unenssunugiuveslasavisuszaimiiion (Neural Network Architecture)
nMsnuvesgadUszam lagniussendidulassadimisadindians dauananegun 8

[

-d! b4 1 a <3 L2 b4 ¥V dy
Feausanenlassainsvedlassngyuszamiieneanidunan 9 19 2 Tassadiensil
o lasangUsramMiNeuLUUTULAYY (Single layer artificial neural network)

o laswgUszamiiesuuuianady (Multilayer artificial neural network)

()= O,
w3

JUT 8 wuuiaemneatinAnansvesaNesuyyd

hup(X)

Layer L3

+1

Layer L, Layer L,

5UN 9 lasseUszamiiieuuuuvaiedu Mldnmsasuiuudanesiunisunsdoundu

(Backpropagation Neural Network)
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Tnelulassadesing q Usznausmeiawes #eil Input Layer, Hidden Layer, Output Layer @4
1519zU1d10819909n1591Aedanesulunisasulidulassvied ssamidieuldinaine
winnsounindu Tnsmafeiidunislilasadauvunanetulunadeuduouiifasu (Supervised
Learning) §n1sAvuna g (Target) fidoinisty wazliflaseneuszamiioy Tun1susu
Atiwin (Weight) Tfimang Faansgui 9

Fatulassmsihifudnuumimildunissruieanuazaind it iidevaiuves
NINADUAIUARTILAY LﬁaamL’Jaﬂumiﬁ'uﬁﬂ%’a;gamiaaumummaum?’fmiﬂmﬁé’mﬁammLﬁmw“m
shewiinanuasuau lnefnsufudsunfussuuiuidmddesnluiBaundemn seuvaunsn
soasudldlaninndn 1 auluandeaduuaziduwuu Real Time wagdraruisadaiivadlu
szuugruteyalaesaluifdiielfusslovilunisiudunondsld Tnsdunounisiauresssuuniy

U 10

PARTY Server

Audio Data Text Data

1
L]
H
Application Server 3
. 1
o Juiinidemnvesusiaz !
o a A
Tulas Wy uazviimsIns iz
(Preprocessing)
o  dufisayavouaas
TTas Tl PARTY
Server 119 10133 1a’aA
e duy e
o Sudeanuiildainmsivinn
PARTY Server Hagii
m3dainy

Microphone Microphone Microphone Microphone

wWnUaoU I 1 wWinUaoU I 2 wiinaugou a3 ;jﬁ‘mm/wam

SUT 10 AMNSILTURBUNISTEITIU

Y

5UNTUTUADUVBINITARUAIUN LN UABUAIY HADIMIUTONYIU INITABUAIUNTO
aunuiiulalasii IngazilulasinulseIdvesudazau 3ntuteyaidesueinisaouaiunie

aunuvinnIsUsEaana(Preprocessing) Wiens1vdoUAMEN YLD FN LU sUsvasdoanly 1y



12

= < v < o [ = ! [ a
Wessuniu 1usu 9ntuszuuyinisdeeyaidesenanululasinuresudazaulugadusinsumii
(PARTI) Aimunlneaudinalulagddnvsednduasaeuiiunosuiawd (NECTEC) Wiuvinn1s3anly
sonundudennudmiladednluiinudsayn 91ntu szuuyhnisdadudeyadeuazdoninuain

AMsaRUaINYIaaUNU Waldusylevilunmsauaulaluauias
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1.6 257150 TUUU

1.

lUsunsuidndeeyndnlud®@ (Automatic Speech Recognition 58 ASR) Aalusunsud
Suteyaundndudeawazuladlinateludoninu (text) wuuisvalnyd Faifu(real-time)
JaqUuiildiuunsvareUuunn ag19ds (Sir) SU'eNLLaUL?Jaﬁamﬁmm@aiéfmauﬁ’ulﬁ 30
magruasesldlniundieludaqiu nlinsiuilsidunisdinisaiedes ssuuiinaunly
1 d’l Vo YV E2 [~4 = 1 v (=3 v
drutiladitoyavndiludsanadiunislulasiiunazdeyavisenilutoniny lngseuy
o el v o X

fananildusenaunan sanabuil
Sudwdlefinisfudeayaniduniwlnefidesnisainnisaunun iunislulasinudedye
waauUszlen Lduanlavavunaziiudiuivinnisdaiimieiiadinualinlulsslaa
wazyinsuladlvieglusuuuuresimunvay wu au1avesdnigm (Bit Rates) kag dn31dy
Youdes (Sample Rates) 1TJudu

A v o 1 & o My o | | Yo o a
diaFuidgayauna antuazdndssenlaiuniudiuvenisividsanawineiegly
duvaansadliuinislusunsuidndesnnsnluldf (Automatic Speech Recognition Server)
Feazlinanetennuieglusuuuuresimiidouazianitonuuuudaluds tielvgaua
ausansalatansaidssnatulidanu Feiavilidennuiilaannisaununiuianain
I Wneludaniszuuldannsansiaaeulaindeaunlauignissnsudiunseld 3edudu

¥ v

aedligauatludnsivaounazudalidyansoaunuisulianisyn 1y watiainse

'
a

T ds9naundu srulufenisusunsadeanaunsainaudssuunie

9 Y
doasatunounisuuasdeyadesbiludmilsdeiasaudiszuvavinnsiaiudeyadesa
szuudsesdoyaiiieniulidmsvdudunagldnlunends
A7UNA/ATEUTIBUNITIRY

[
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swrwdeyanldlunisiavissuy

o Uszyuiiiefuilaninuiiiuaingiieateuas

HLTEUEY

Y

€

® GIUIUHUATINAUNTOUYBINTANT LY




14

Do
2
c

=b.

AaNsTU

A9UBUINUIIAT 1 NUNAITUASUNIUANY

YDANAUAVBULIAVDIY 4 AUV 5.2

o [

DONLUULALILATIZNOANDINY WATYINNITHAIL

[V
v

PANAWISAULUU ATIN 1

Usgyaiiosienualuauntnredlasinisde

a % v o o 1
LﬂEJ'JGU@ﬂLLaSEl\lJLGUEJ'Nﬁiy LaESUNIAINULIAY

ey

! PN aa Y
AUBUIIU 30N 2 NUNAITUATUNIURNY

YDANNUAVDULIAVDNY 4 AUV 5.4.1

NAdauNIsidukasUSuUTITEUY [eA21w
gndies, Anwanysal, Yaonde, waziinaunnia
FIUTIWTBRANAIRAE TR TEUUUTUUTALY
FumenAwIsLUUT 2

Uszyuiilessnuanuauniiveddasinisde

v o £ v o [ 3
NENEIVDILASH LT IYEY LazSUNIANULAY

'
| a

A9UDUIIUY 9707 3 NHNAIIUASUDIUAY

YOMUUAVDULIAVDIU 4 AUV 5.4.2

NAABUNITLTI UM UTUUTIT8 UL LAY

anfed, ANNENYTAl, Uaondy, Lavlnmnnis

FITIMTERANAIkAE TR TEUUUTUUTALY
6 s 6

YONALIIYAENY T

Usgyuiitesenuasulasinsnedineidouay

Y

ATy wazSuilsmauiu

AUTUNISTIITUTZUU
d9ouU ¢Ia% 4 sreuatuanysal (Final

Report) 7HNAIIUATUIIUAILTDATRUAYDULYA

YD 1 ANUTD 5.4.3

[y

'
a

NRUYLAG FEYEYIAUN 47/2561 asfud 29 1Quieu w.A. 2561

q

szzIaaLiunsiawaiun 30 Sguieu w.e. 2561 feuil 24 Tqureu w.e. 2562
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1.8 Anwranmigyvssszuuihnnazasnwuulassainessuulvg
nfiudeyagliduuvaeuniuvaieilUna (Open-ended questionnaire) @11150d3UNA

ANADINITVBIRLTUTN1TNTsolATINTTITENTRRNLUULAZAITAS19TEUUIT LA sA R uslA

v a

(528w 1) A9t

H6 M Je | nsusausuAdwLeAE

A B CDEF GH|I JJKILMNOPQR S T UV|W X Y|ZAAMEADAEA

1. nesmEne NIENTWEYASTTY

up

NTUADUAILARTILAY ’

‘9 gissm mmiiuas madeuasnisnases |

\ msEsuaRuALluAReNg I TS UALARTILAY
_> ~

Microphone

MR hurumbisulvivasnsudsuaumABfiey Suunmudszianagt

winsuaeUEIU

Tasrumsadamams

awndsnae (A1)

14
15

Ul 11 mslfauduienansfuluy (template)

181 lnuduenansiunuy (template) Afifiegnafegudl 11 (Muenarsiuandly ansnad 1
15991 2 waz 113199 3 Tnstenansfiadsuanslunianuanluneusine) Tnsflnuaudd
Fortolusl

n. annsaldaulusduuuntdedeuuurasusivnisveusiazmiignugu Jufindesdn
Hudu Tngasidumaudasdornulvinnudigléfosnts mmiu donrunadng wwgnifu
aslunuuesufimunly degudt 11

Y. sruvansntusnrietenuuuusaluid Mdnuvssadiduuiasuuosusingld
\ieaniiatuaziiinAugndes 1iu nsudedninianguune vie douany
muszidsunguung 1Jusu

A, doarudnlugdfiduiuliarunsoudlold dnnsteafunisudly Weifiuaugndes
anlonaranainlun1sdgurauiaviiiindeianaiatunienguunele

4. szuumsianuansnsatunsunsniunmlavaylden

2. deudasdsufudenuldluguuvuniedeuvunesusivnisvosusasiisaunda
annsaudlaldegsazain nenadwsenveglugunuuvesindfiaunsoudluliazan
WU Microsoft Word
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< $189°UNNTHUAIY NéN.ococ(d)
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A79E19%Y N1IA529AY Tuiinn1suseyu Msansefiu
wirgaussnsu Wudu (§d) **
& nasinansdesunslunisduany

(Foudu Tufinausliinnisduaiu uazfdaunang

AZWTNUEUEIL)

®.o wuuAdoweli nansudunisludomisegn
(BUU AUN.®)

NdN.ocox.a (&)

®lo LUUAE LR InnEyUEUaIuAL
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Description : wiinsuaevauyiinsidenviinvesenarsideensideu ludnazdu
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M1319% 5 AeSuiensuszaianavedlusian 2.0 : n1333NdeA (Speech Recognition)

Process Description

System :

srUUITIFgandnlulaiionuaeuaiy

DFD Number :

2

Process Name :

N1339deanA (Speech Recognition)

Input Data Flow :

RHGIGHER

Output Data Flow :

YOANUFINIIAD

Data Stored Used :

Description :

=

ninauasuatuiinisaevalunsedenisiululasivu lngaed
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Foayasnlusi (Automatic Speech Recognition) watludemnumsnusiianainld

Fossumundawndonsouine foduduiiddilonnnnissumutuasgnduiing
lWeefudssmadnisvdeldsadunivel Fuiediluuszmanaudaamnsasiliszuy

STdsanndnlugia (Automatic Speech Recognition) wlatdudanusisnysnianaiale

Y Y
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HaNAFaUNTsIduATI 1 kazasain 2 wazuSuusessuy

M13199 9 asuanuinmvilumsiaw e undinduy ssuuidndednluli@ (Automatic Speech
Recognition)

aguanuinInvesuaIAINfeInstunslduy

v ;74 v t73
AUABINITIUNSITaU AUNIINTN

dlefldnaldlulaslviu ssuudddosdnlusd@ (Automatic Speech
Recognition) desnnazgnuiasdygrandesdudenu warldmudu
LONANTAULUY (template) (muenansfinandly m15197 1 m19797 2
wazA3197l 2 Faduguuuunilsdeuvuresusvnisveusiaz iy
W Tuiindeen Wudu T,mEJ%LfluﬂWSLL‘LJaﬁammlﬁmuﬁ;ﬂ%’éfaams

NN Tomuwaans asgnifinasluwuunesunimuall

dlefldnnaldlulaslviu ssuudddosdnlusdd (Automatic Speech
Recognition) (desnnazgnuiasdygrandesdudenu wazldmudiu
lonans7ilaififuiuy (template) Tngazifunsuvasteaailinuiily
Foansaguil 2 1w Tuan Juiinnsussqu Suiinteaamnasienis

wagtonasaumuglde 1usu

szuupsiauansatunsunsnguamilavay g

a P & v | o A ¢ |
L:uaLL‘LJmLasNLﬂuﬁuammlaiugﬂLL'U‘UVimaaLLUW\I@imwmﬂmLmaz
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Indnanusawnlulaasain wu Microsoft Word
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