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Abstract
Project Title: Design and Implementation of Automatic Speech Recognition (Phase 1)
Investigator: Dr.MONGKOL MEELOON
E-mail Address: mongkol _m@dsi.go.th
Project Period: June 10, 2021 to June 9, 2022

Department of Special Investigation (DSI), 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. Including receiving grants to
support research and innovation activities for fiscal year 2021 from the National Research
Council of Thailand (NRCT) for the transfer of knowledge of the automatic speech recognition
system (Phase 1) to officials of the Department of Special Investigation and officials in the

Ministry of Justice so that they can use the system effectively.



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. Including from this knowledge transfer, officials of the Department of Special
Investigation and officials in the Ministry of Justice have experience in using the system
effectively and used in the mission of the next agency. Including adding a function to transcribe

and reading aloud while interpreting the result as a letter.

Keywords: Automatic speech recognition system, Investigation, Partii
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140,000 f s atwanUTnaminensigeddlumsmunaetsnndeguiy

* Auwdug1 80% (Accuracy) - ngldn1imageuiuidsananiudesniedeya (data
channel) faasnsnliu Tagliuaden fwn viesuuuumayn ssuulianugniesuasnisdsi
\Fou 80% alndiAsiuuinsansnalszime

* mauauein1ulu 1.5xRT (Response time) - n1snadauasialunisnevauesniels
W30 WIFT kagiAsa918 3G 91809 numifianunsanavauadianisluiailaiiiy 1.5 wiwesniny
g1veadesdunm ddlndlAsatunisnevaussvesUinssindsaaniwilneanssussime

* Fuvinisnfeufindeuazufundsld (Customizable) - aLdud1dues wadl e
anuderguesfinitouasiamlunsusuusesyuununudonis

o Jagtu mift eglugtnuuivuinmandoufadslumisanuiidesnisldau arunsnveny
U3manudiinanisléou uasdfuussssuulioenamaldgndesnniuludonvieyediiimuels

segaanTAvesszuLindsmalaednlul@ WeldeiaSeauysaildfinsianldnuisesly

nsaeamUnsUsEYN wagnsaeuasulunsuaeuauAifitay uadiinisldnuiliniisvansdn
dielsfinnsldanuiivarnuanetuasazinisiinevsalvinisldnuluinhanseuaquidwihilunss
aoumuaRiasiazimihivemhonudug lunsenssefsssy ubsmeiamuluszosi 2 logld
$¥UUY84 Google iitalannsaldauldogianiaunadu veenalugmisnunisuannsznsis
gAssy uavUszrwwilulvansaldnussuuld
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1.3 ﬂqiﬂUﬂngiimﬂiiﬁJﬁlLﬁlﬂ?%Bﬂ

waluladnsidndeama (Automatic Speech Recognition) [11-[8] iuszuuiitasutaadesme
TiduternuiissuunenfiumesviedldannsainnldUsznanaseluld msfmunszuutioulag
deayeatuisaantedninlunisiirfanaluladadelud wunisdrlldiussuudssuiana
awsssnni Wusadeulosgldidnguinismaneufiameslusuuuusine ludunoudsndes szuvay
a¥19lasanea (Word Network) lngenfigiuudnaeeniu (Language Model) lngseuuianideyn
fuluudaz/1azUsznaudsnuusiasndss (Acoustic Model) UszinnBaiauuiinon (Hidden
Markov Model: HMM) GuaaLwiawu"mLﬁaaﬁmﬂizﬂauﬁutﬂuﬁﬂfuq wdniuszuvasdeunnnes
294 Speech Feature W ludilasetned Wemuiuaimuisdureudeafidiuiineasetu
Gumdlalulasstned warasdendneuiifignfudunsiifidnninigdugedan Tnedunou
fanumazfunisnensia (Decoding) Fslunsufjuatinidelalidane3sunisnensianuy Viterbi
beam-search Liloanuinanslinieseudiwagnisduin fenmsaudumaifidianuiiasu
indisly

nsneulffuindesneufiunesfiiunisldunduardduasanuiinruannsalunisdila
Adansinuvessruunenfiunes enahlrmnddunaluladasfelvidnaduFosenuasinad
dmfudaudruiuliddes udnsidrunvesseuuidnideann (Automatic Speech Recognition:ASR)
Igvhanedesfamaluled silinsldnueoufiunosndunaadudesis Aldlunnsedudy wids
Lddquinswaztuglunisltdnalulag aunsaldneudussuunsuiianesiaegiaitenewioswiny
Foayn adadildnisidudesya (Speech Recognition), Msadnassuufinunusedayausuniu
(Robust Speech Recognition), nM13a¥9szuuindsamasioilosasounquidsianiuuin (Large
Vocabulary Continuous Speech Recognition: LVCSR) [9]

TaATEUUIILALIYA (Automatic Speech Recognition:ASR) Lﬂuwmiuiaﬁﬁﬁiwiﬁﬂﬂu
annsaldmeuiuszuuaenfiumesldiretuinudsn dadefemniinuiauniniades
Futhe yaldde envviliiAnanudadeddunisdents ssuvenaliidinladds nieuszanaldes
Anmane nanetdumaululidudy

spuudandsayn annsauszendldiunudnediamilsie TWsunsldidesyaiieaufiad
\0na15 (Speech to Text Program) [101-[12] Aeluswnsuiifiainuauisalunisfiasiienansuy
Tusunsusneg udleunisfissidhunsnisnetudduedaldianulnewaznvdngy lasasdany
Feideamaru Microphone Tnglusunsuanunsofiagfmuadeiuliuilusunsy Tunsdfifigldan
vanuaudiuazauaziinunmeadedisieiu madedildnmsienseidyyrademn, nsulasgy
wuuidssdynaidoan, faddunsesamininea Tnsludagtulusunsuldidosyaiiieaufinm
nas daniisluresnainnisiuratslusinsualog1aau TUswnsy Dragon NaturallySpeaking
Y9303 Nuance Uszinadanguilannnsaudasdoyaidouiudonnuusilusunsudaliatuayu
awilve Wsunsu ViaTalk’s filddmvuvasieyadeadutennulneazifuuinisaunsinussuy



pousulnsdnyidnluid dwiulsunsulfidesyaiiemufiniienarsiatuayunisldanussuy
awilvedufiegdnetuvaes [131114] fhegradulusunsumi (PARTY) Aivmuilnegudinalulad
Siiinnseiinduazaoufinmeswieyf (NECTEC) Inaiuszuuidndoannniuwilne ( PARTY - Thai
Speech-to-Text) %QIUiLmiuﬁamhﬂé’m’wmmazmﬂiﬁéﬂﬁfj’ammﬂmﬁﬁi’fammLﬁuﬂwwﬂlwslé’ﬁuﬁ
Tngldidsadanisuazdnlusunsufirelusunsy Google CLOUD SPEECH APl 409U3%™ Goosgle Fuifiu
anwaugluIuNIULUY APl $3udsemadnludfinteiazAdniiiinndl 80 A1 anansaatuayuansy
f fgnuaniAdansoadomitlivmnzaunsaiuayudosiuil MsUssinaradansaysanniy
n15U3NNS APl 993 Google Bu 9 1 Iididssnsaeleudeyadidaiiudeya Google Cloud

dmiueuidedlfidonldlusunsunnil (PARTY - Thai Speech-to-Text) fistmunlnsaud
walulagdianysefinduazrouiiunasuiey® (NECTEC) wumimmnszuuiindsaynniuwlng Wity
wheudiinnsuasuaunfifiviy lneliyaudmalsUsznisusnansessuniunineudidalinuauda
ﬁﬂﬁigé’qﬁ [13]

1. laidailom (Open domain) - Wit IgldAnenslmifiasrsdu Tnefnaunnsluszu
YUIALAEY 40,000 AN Usiwu'wﬁwauﬁ’wﬁaawmqﬁﬁ%’ﬁaaluﬂﬁwwlwa MUIINY1AANUNTONEL
Judlni 9 Aszuuliddn denalinseungqudrdnildlndlAssiussuuiiinauiynsuvuiniy
140,000 f1 Hedatasanysinaminensigeddlunisdunneganndeguiy

2. Auudug 80% (Accuracy) - nelanisnadeuduldeayaiiudeinisdaya
(data channel) ¢heaunivinu Tnglidmuniden fyn vieguuuumane szuulfinnugniosos
ns3RlnalAeaiuuINIsAIINANUTEINA

3. fanausalunisuszananagaaiunsafiazmevaussnisly 1.5xRT (Response time)
n1snageuAuLIIlunIsneavaussnieldiaietne Wik wazasetiy 3G §1803 wuinIiauise
pevauedldnislunaliiiy 1.5 wihvesrnuenvendssdunn ddndiAsstunisnovausives
U333 ndeaynnwineanssusene
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2.1 walulad w3e uinnssy Nuvenenawinguvuneluasail

ndnns§dndoamaniwineludagiuldflnuidediunn Afnnsidedefunsid
Fomanwlne lidesdudemannlnenan vieuinssiadsamaniwiu lnehmdnnnsaing
spuuisndsayadslduandilunind 2.1 Fsnsriauazusenaudienisussaranaldosiu
(Preprocessing) NsanaAIanwzdAgy (Feature extraction) LLazmiiﬁﬁ (Recognition)
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N353 1dsamasuAuietunsuveInsUstatadyyrandeudalutuneulunis
Jonsendsmn nesunwudnisulasdygrandemeilduiannstuiindsandudygiands
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suavddlalutoyadaayn weiaziluldlunisussananaludunewseluld Wesandyarondes
woLduAeaifnUaeuudamnuna vilildanunsodaesdyanandemaduaimieadala dew
tlunsussgndldnudemaiunssuisdyarafdvaddnludewusdygradomeesndudiuges
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Fosyausaznseviiamnsadfudsuulamianantdesinn aufieldiluudaznseudssyaiiama
adldiuAsuudamuaa Feaunsauszuranalagldrmsadatudygradesaluiiasnseula
Fatuneuvesnisranseudyeai FAonsuusdyarandeaymeenidudiugesq isldlunismen
avduius Sefivaneviadaeiu wu wissweuis Wudu Tumddenly dulngasdentdfladdy
oMUt EnaLenils fawandlunind 2.2

Exponential window (T = (N/2)/(60/8.69)) Fourier transform
: 10 '
0-9 -20
0.8 -30
00.7 o 40
306 © -20
= 2 -60
20.5 9 -70
£0.4 S -80
©0.3 -90
-100
0.2 110
0.1 -120
0 -130
0 N-1 -40-30-20-10 0 10 20 30 40
samples bins

A7 2.2 Hengunseuydn Hamming Windows

NN3319NIBUVUIAF I @ansavinlasien1sanneuleNUigne1et1 NusnUany
wiazd1sveinseuteyaidumaiioUesiunsivisuudasiliseilotegengviviundiulaienseu
dyaauasiiiolunisadisrinisuszaudmsunannisulasySiesvesilsidunsounasiay
anasuveademe lnedygrandosiiniunisulasdyarandundvawainiunisussuianaiiesiu
anunsaagllutunaunan o wWieliAnanudilalainedudsl
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1. P15n999M9AUA (Filtering) L¥udunaulunisnsosdygyralugisarnudnl

F99N1500NAEOAUAINTOILUUATE AdlanslunIng 3

:

Amplitude

Y

Amplitude

- Sa:;;:le(:i = S:.:g;l:’(-;) =

a a o = .
AT 2.3 NMsnsesruURdaasdesawuy low-pass filter

2. nsdaa-MneLdes (Endpoint detection) Ludunaulunisiimuagasudulas
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a v o v = o = a0 oA
AN 2.4 A1FTHANI-NELEYS VDS iy/ﬁyﬂmLﬂENWuﬂVmaLu@ﬁ

3. msuesuealadnianan (Time normalization) Wuduneumsifiavdeanuuianing
gvesdyaiaduduia Wedsuudsuinauenivesdygraldimnsauaudeants sl
wduagiunszuaumslumssindesidulusiomwesuealaddynralivihiuiold Bnsussuoa
Tagnananinansds wu nsiUasudnsnistndiegns (Sampling rate changing) N15UszaaAY
Tugaadadu (Linear interpolation) wagnisindennazsiudiugeswuudelasiug (Synchronized

overlap-and-add) \Uusu
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AN 2.5 Mdudayayrad (signal sampling) wagnsmoulng (quantization)
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PNAMNT 2.5 Lasn g 2.6 Jusedawesnisnisgudeyeyiad (signal sampling) wag
n1sAoulnd (quantization) ansegradsayn Tnedilauuyes n1sudas (transformed domain)
wiseonidu

1. Ayl (frequency) w3eu3ies (Fourier)

a. M3UawSies (Fourier transform —FT)
b. ﬂﬁLL‘UaﬂWﬁLﬂﬂﬂiﬁaLﬁa\‘i (Discrete Fourier transform —DFT)
c. saneFiulunsudasnBiesliseilesetnaia (Fast Fourier transform —FFT)
d. mswdadlawetilisaiiie (Discrete Cosine Transform-DCT)
2. VauazAILd (time-frequency)
a. ﬂ’liLLUaW\ﬁLEJﬁUL’Ja’FﬁNgu (Short time Fourier transform — STFT)
3. alazawna (time-scale) ¥ialavian (wavelets)
a. NMsudaainian (Wavelet transform)
Suneufidfaydntuneunils femsafnrdnvardfudunieneidygadom

g7 U

dl' I A o [ Y Y £ = = < LY o w a 1 =
N IR) NN IIN NG EY ﬁ']WiUI‘?JL‘U‘UG]’JLLV]‘L!GUEJLIUGLﬁﬂﬂmﬂ%ﬂLﬂUi’JUiUﬂJaﬂ‘Hmzﬁ’]ﬂ@%@\‘iLﬂEN‘WG]LLG]ﬁ%LﬂEN

Y
! )

Tngaztianvanilufindussuuliiuiienuunninswesdssausazidouarlilunsusudioudio
LUalenAALANAIYB AR UsazIdBseana Y FanTiiszimAAldunudygrandes
filuldluduneuntsdd widldidu 3 nquudn nquusnidudidnunrddnysedugs (High level
feature) liuA ddlesnsnn sunuulunmswn wazanmslumsne Wus nguiass agldmdnuas
d1Agyn19dundnwal (Prosodic feature) L9 Pi’lm'm?ﬁdagm (Fundamental frequency) A3134
Wasuuusi (Formant frequency) wagseAunassu (Energy profile) 1udu fawsdinaArdnwazdrfay
LLUUﬁVﬂsﬁﬂﬁz?ﬁw%quﬂumiﬁﬁﬁ wignlunisaiaandyain nguanvnesunIAanyMed Ay
wuutaulavvesaunnsu (Spectral envelop feature) L“T;Juﬂfjuﬁﬁaﬂ%’ﬁ’umﬂ Hleannardnuaus
ﬁﬂﬁmmuiwwjﬁm%’umﬁﬁﬂL?mwziwagiu%’ayjaL%qaLUﬂm%’uﬁ Snitededronazazainlunis
ATUIINIAIA2E é’hasjwqﬁﬁé’ﬂwmzﬁﬁﬁﬁyuuuﬂé’m FuUszansnisusvunaiussdaduy (Linear
prediction coefficients : LPC) @4 1dumadiafifoninnldlunsiessiauantinisnionimes
dyuad 1wu Spectral magnitude VBRI madeiiinsanlisings wiuduasiivssansangs
Aldlandmsudyaandemauaziunuszendldiussuunisidndemalaluegad wuudiasenis
Uszanaiussidaduduuuudiaosuuuldainisifwes (Parametric Model) F931a03l%
ﬂ'wmﬁﬁma%ﬁlﬁﬁlﬁumﬂﬂimmaLauL?ﬁNLﬁaﬁﬂaaaLﬁuﬁmmmeﬁaqm@

wonaniugiiieau 8n wu namdudszansisUansy (Cepstral coefficient) N9
Fuuszansiwlansuuuainaa (Mel frequency cepstral coefficients: MFCC) wUansuuuuinay
A1Lade (Cepstral mean substraction: CMS) wagitUansuuUURIufINTaIn1emas (Post filtered
cepstrum: PFL) 18usu HedsfinsiuamAnisiasunuas (Derivative wie Delta) vosduusyans
el duidnvazdfaiubu e

funougaine fe N3391 (Recognition) dsUsznaude 2 uihiindn Aenminnnmes
yoamdnvazddnuesdygrandes Negluyadradmieyailndu uinisdeus Wesuiud
nnwesvesdryaandesiifesnismaasunsiiiargnindanifisuidsaiiodsn %umuiumaﬁauiﬁju



& U ack ¥ o g ad s ] v = Y A = v v
JuagiuTslun1siivessruuiiug ualsieaAnulayaynseusliuTeuieuiuleyayanaaey
Wty @y 33NN53MUUmIA1sEEginsgAflAen (Euclidean distance) 35launinlnidansuds
(Dynamic time warping: DTW) 1Jusu luauziuneds azirdeyagaseuslunlaniuaideded
Aean1s 1y tasedneUszaniien (Artificial neural networks: ANN) 9zttayayaseusluniy
lassnefasnelu wWeandrgusuy wazinuluaiivin (Weight) unu 35Areuladuuuianmes
(Vector quantization: VQ) #99zunulinteasvianin 1e3unasdg g aide91983nentnasanuiu
Ladgnn wsenslduvuinaesdanuuniaen (Hidden markov model: HMM) Tngtidayayainuly
HIUKUUTIa0971a519 TR I FURUY kaziuAmsadfvazAiaudasiduresudasaniugll
Judiu uivianueazditugiueginisAuwinszesiiwesguiuufinsss uaztihmssesineilaluldsan
1 aa q.y/ A Yaa Y o d’( (K% ¥ [J 1 aa U
AULAREITHLY NMSRentdIsn1339N Yuegiuteimunvedny 1w 35 DTW uag ANN wngauiy
o o Y Aaa [y A & 1o

SEUURUUNMUAAIAAIe6T Tuuens VQ wag HMM asmngauiussuunuidusuuldivug
Aneunndd Jdlundnvesrnuduaiawdilunisid wldlddnedyaadsmeandualuiieu
InenTe WATALANIEAE1AURLELIRDNUT L5 NSaNANEIAYTHIN Speech feature Litatnluidu
funuveddsdlunsidnlaiiueged Tuneunsuiasil Frnldazgniiunnnes lneiinnnasnis
nnweszlnudyyrandstwnUszain 20 Jadiund uravnmesiunudygaides Neee o Hou
Tuvupuiieaiu wudeulitaz 10 Tadiund deguil 10 dwlu vnfidesdion 1 3undidhun fee
UNUAIBLINLABTIIUIU 100 DU

NNS15E9a10U (Sequence) FBINMOINILNUAY Y IUEsIRENIEUNITFUAANITA]
(Observation sequence) wenandu lunisidnduiasdnlanuanuusvesdaziisaedldlunig
339178 Phone Fsmunes luwwaniseenides (Pronunciation model) lutaatdes (Acoustic model)
uazlunanie (Language model)

1. Phone flaniugogannades faagagu 131 “A13” B1ueandesnigidss “n”
AIUAIDETE “17 WATAIVIIAIY LEBIAId@NA “U” AB Phone TunaniwiAans aslideydnwal
UINTFIULNULEES Phone usaglded fog1au “k” wnu Ldes “n” “aa” wnuase “1”

2. luwmani1seontdss (Pronunciation model) agUan Sequence U89 Phone L3u
« ” =] Ot ” o« ” =] Ot D)

A15” 9nL@gs3n “kaa nA” “9Ul” 99NLEEN “kKhanomA

3. Tuwmandes (Acoustic model) Fslasunftsnazdlumaides 1 luwa de 1 Phone 1

i57Uou Observation sequence Wrludalumaidedlag SuazAiuiuainuuiaziduin Observation
& I3 = & I @ a1 aAa & ! a{' A

sequence WUzl TUASIV09 Phone 1u9 AuUIaztdunIntdiweuduain PO)p) Iawil p Aoluina
=
\d9983 Phone 1a

luman1en (Language model) Aadiuanlinsiuin A1 (Word) 1 ausmesaillavsela
wseluvalunaszuenAnudiezdunialag asnaseiy wu lwaniwiennazuendt “az W2 ¢
we “1U 2g” 1l vieorvazvonilumanuiiaziduin “ay 1U” Slonmaiiala 0.8 us “lU ag”
Tomawfinleiua 0.01 Wusiu Tumanwuriasdliiesvanieniafidasivzfingfuwiiiy Senunse
vansied Maseleaiilaniain tainlug auyfdnsdvselen dausenousmefsion Aunales m
U W = (wi.wM) Tnefl w wnududazan lunan1wazuanin W anunsainlanisld vsevendu
Arrnuianduidlenainuintesualny veunuainuiaziduig PW) Juneuvein1siing
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Sumoundng e s¥UUSU Observation sequence ﬁé’faqmiifﬁwﬁ’lm Tngaziusensnindudila
me9 U azilulsylon 21 “du 5n oo~ Useleadn “du #4117 w39 “91115 8908 A7 a1 AN
sy lenTunuds azdsseloatudnlds Laneuage model TdAnaanutasidu POW) fiazifia
Uszloadanans wdaagriinisuiasusyloaduidessulneeide Pronunciation model Wilelé
Sequence ¥84 Phone Waa Nz Acoustic model ¥psufay Phone u1faiu L&viNn15dou
Observation sequence 1 lUga Acoustic model vaaaUselen azmerautnazdu POW)
1An9 N P(O|p) Yesusiaz Phone Aaufi wazgavinefiaziinien POW) sngasiu POIW) Téidu POW)
muneds Tonmandyanasdosdinanazsdudonsslon w LLéj’Jﬁﬂaﬁjﬂﬂﬁ/ﬁUVJﬂ q Uselemimntuan
uazifleu POW) Tselon Inuilloniageiian Aneuduussloadu Tunsdiitssloaddululy
Hvanvatgaruduunuy tazlumuuninlseloagruinlus Ienisunlude n15a31e Word network
Tnsiodiuise q fuludnuazues Network seninedifridudielentafiusazaiazeiu wie
Pwilwi-1) wazluusazAfiusznaude Acoustic model 781 Phone fisefuifudsseurasditug
wanaheuiavsiudygiandeadilu Tuvaeiiiiu Node 109 Network wiag Node fiagdn1sga
Arautnasdu POW) sieq Tuidess mnludumalaiidanuiesdusinsaedu andiniae
Threshold fifvun Aliandsluidunaty whiliesdsansruiulsslonfiasfosiumaaddunn
5iazi3eni Beam search w3ens Search melu Beam fikmuawiniu wonaniudisnislunis
fvun Beam 483n13 Search Tnesmusly o anuglag asidumeineldle ldifiu N dums Faildae
ansnulsleaiifesiunaaniueghannuiy Senisiaesiiin N-best search
3AleTunsieudnis fe wuusiassBamuunsaen (HMM) wuusawlos Feanuide
druundeuldidunuudiaedunisandndesyn lnevinnisadsuuuiiassdamuuisaen Wuluy
Mmmﬁugm’uauﬁm (phoneme) wazLAAZLUUIIAD99ZITUUUTIADIBAAULITADN WUU 5 da1uy
(state) finsiAsuanuzuuudeluvuazuiazaniusdunuy 1 nddeu duwandunmi 2.7

a22 a33 a44
a A Q3 A a3 A s
2
bo) b))} i b(o)  ibfo) b0y
¥ 1 1 ¥ A
o, o, o, o, o,
":""J N‘"t A .“. A

AN 2.7 BRUANLEAS HMM LUU 5 @a1uy niinswasusdasaniuzwuugngluen

d2u K-nearest neighbor (K-NN) Ldutnadiaimansfudgyvinuunisutangudeya
(classification) mﬂﬁmimﬂﬁmmﬂLwﬂﬁﬂﬁumqﬁﬁuiﬂé‘l%amaﬂﬂﬁm (training data) Tun15a313
LUUTIA0 LLmﬂ%auauumL‘UumLmeaauaa Tumﬂmmwmmﬁmiﬂum miilndifies
(K-NN algorithm) uuwmaﬁwmmmﬁu Samfaunliiu k de Seriandushvendiuiuves
368 (case) fagdaadumlunisvhuwensdilng algorithm wuu K-NN 18wa 1-NN, 2-NN, 3-NN, ... K-
NN Tneit k wiuaus uaufiauan 1wy 4-NN e algorithm davdum 4 nsaififanvae TndiRes



funsdllny (4 nearest cases) TunisvinensdlvinisiSeuiuuuiugagneine (Naive-Bayes) 10u
windafignistonulnifa 1d (Thomas Bayes) adiauuunisiFouiuuuiudegnaine (Naive-Bayes)
T#quf Bayes Theorem Tunisdumautnazfudagnldlunsvinena wWevinnsiinszsingdl
T n1sviruneraiililnenissiunaresfiiuUsdase (independent variable) fifldefauusn
(dependent variable) N15t38usuUULUGRE19918 (Naive-Bayes) Luwmadalunisuidymiwuy
classification fisanu1snnianisainadnslduazaiunsaoiuielddae Feagsiinisiinsey
AwdtussEvinefuysdassusasdfiududsnuiiteldlunisaiateuluanainosd udmiuus
agATwduiuS Tumamgquiudanisiiuisnaves Naive-Bayes aggnifasfiniudsdassiamuaiu
Saswsteriu Litutusuusdasyiladanis Sdlummduaiuds Snsdliuninfidudsdassiian
Hudasysiety madansi3ouiuuuiudedising (Naive-Bayes) dvliisossudoyaiidudoyasioiies
(continuous data) fe fatu fulsdasenieduusmuisidniudvoidesnsdesgnuiadutag
Fansutstaeiiu Sruvsldmnzan fusinadenmunimvesuuusiaesiiadnedu uddnldmdad
fodriatiudr maliansGeuduuuiudosnaie (Naive-Bayes) annsalinadwsiinuassinald e
feuararuinilinadaiidueiosdefitlunisauuuiassuasmytuuuanuduiusill
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Knowledge transfer of Automatic Speech Recognition

(Phase 1)

Dr. Mongkol Meeloon

Cause of the problem Background

Elderly people who are not proficient in using It is a research project that has

equipment and people with physical disabilities .
aeb pp i received research budget from the

National Research Office Year 2018

such as the handicapped and the visually impaired.

U

Speech Recognition is a technology that can

The result of the operation

be used in a wide variety of industries such as

Health Care, Autopilot, Court reporting or Real-time

Voice Writing

Testing

the speech into the

system through the
The utilization microphone

-t W ‘

S :

’ ;l;n\’ Demonstration of research
Q SF % §

results at the National Research

Expo Day 2020 :
Testing the speech

into the system via

the Internet with the

program zoom

Demonstration of

research results at the

National Inventor's Day
2020

M9 4.2 AnTsuNTAenenau3lusULUUN 189N w4 info graphic
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Knowledge transfer of Automatic Speech Recongnition ( phase 1)
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Knowledge transfer of Automatic Speech Recognition (Phase 1)
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Knowledge transfer of Automatic Speech Recognition
(Phase 1)

Dr. Mongkol Meeloon

Cause of the problem Background

Elderly people who are not proficient in using It is a research project that has

equipment and people with physical disabilities .
W peop b received research budget from the

National Research Office Year 2018

such as the handicapped and the visually impaired.

U %)

Speech Recognition is a technology that can

The result of the operation

be used in a wide variety of industries such as

Health Care, Autopilot, Court reporting or Real-time

Voice Writing

Testing

the speech into the

system through the
The utilization microphone

)
’ Demonstration of research
results at the National Research ?‘1 WE@]
A
Expo Day 2020 la 0 & | 2 | | ’
Y '!'-1 ) Testing the speech

bog ad) LU

into the system via

the Internet with the

program zoom

Demonstration of

-

research results at the
National Inventor's Day
2020
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Knowledge transfer of Automatic Speech Recongnition ( phase 1)
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