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Absiract
Those wha ame smaech mpaired (fumawicars o e Indonesian languege) suffer fom
Abviorraiiies i diair Oeseany farlicelstion of e lanpuraps 52 wel el vodcs b norme speatt,
reduitiag in aileuly i communicaing warbsil within el sawroamant. Themiors, 51 sggicetion
i3 s thed can hslp and facldale conmversarons far caommusicarian. In fus research, Ha
awlinars have develosd & spsech reedgniien asaiselion al can seapiss spescli of Hea
gpesch Impaisd, ang can franalaia ikt lonm with ipact g the bvm of sound defacfad an 8
smariphone, Oy asmg dhe Google Cload Speech Appicehon Programring mtemace (AR, s
alws conveiig audio (o dex!, sid i s aiso agar-fandly 8 vse sach AFTE The Googie Sloud
Spacch AR imegraies wath Google Gicod Stovage for dals shorags. ARhawgh mssarck nfa
spescl cecogailion fo fexd has Desn widkaly praciived. This ressarch iy lo devekp sgesch
recognition, apeciaily for spesch impsiad's spaech, 8 wall 8 DETOM & (Keee caiculsion o
sap the factoe of mne, pranacianon, and smaech speed @ spesch moogaifion. The &5 was
canductad by aaohoning the o 1 Dwough 100 The axgerimania) rasulls showad Mal e
recognition rats for e speech Ampsved s shoul 80 %, whils s moognition rele o Aomar
sppech s 100%,

Hawworgs: Spesch Recagmiian: Sommusicanion Goopla Speach Spsach imgarsd; Sosac
Tersl.

1. Introduction

Woita cormonurscation ig oe of the most i porant bess ekdle thet hurans @oseess. Ta
commnicats betwean ona Incadual Bz enolber ing ks & scheaval By talking. Gpeaking 15
wery impoanl in baman Gife, Decsuse wilboul Speakieg, hurmansg find & dificuall o coneney
infcornalion groparly with the inlentan Mal soch speach can be undersiaod by olhere. Faogle
should be graseful for being green the gt of the abiliy 1o spesk, Seceuse thene are many of par
brathers and sisters who have e fale of being less fodeale and are pechags disabled, Cne
examgle of persans with a dizability dus o limitstiong 0 orsl sosmimunizeticn wowd be thess who
suffer frem Deafress and cansequenty they ae Tuncksss, |t has Been said el speoch
irpainnent acoars i@ persen experiences abmorralibes bel in speech falicuklan of Brgusge
and voios compared o normal talk, thus ssusing dificufies n communizsting soally witkin their
erwrnnman [1].

They may ba abla o convey messages Lo alhers through 3ign largusge o wiibing bul nol
by wizica. In fack at this lime many nomal peoale who don't undersstard sign bnpuage and use
ol paper as wriling media for ceal and speach impairement are very ingfleclive and ineficen] =a
thera will be no communicalizh betvean gpeach impairemant and nommal peopea who dond
undersiand sign larguage. One effar tal can be done is io deselon tanks or applications that can
help speech impatrnent wilh normal pesple O communicalion.

e techralogy 1hat & quite wel-knesn inthe United Siates of Amenca in the fied of
hezalth is Modicel Transcriplion (MT] which s available a5 a commersial appicaton thiat uses
speach racagnition. To dabe many applizalions have been developad using speech eoogailian.
Amang sihars, i tha fiald of health thars i M7, 0 1k military thera are kgh-performance fightar
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aircmlt, applcatong for training aic iisiic condrollens, and ioods tial belp peoole who bave dificay
in uging their hande, ag wall ag e crealion of compuiens (hal can be oparatad wsing usa
pranunciation deteslion. Spaach recagnition i2als, ottan celac S2aecn recoqnisens, raduire actyal
word samples spoken by the user. The word sample il be digitised, siored in the comaoler and
then usad as a database in matshing the nest spakan word (2], Speach bo el alawe a device bo
ressqnisg ans uncarstand spaker acrds by digibising ands ard matching thase cigital sionals t
i specilic patlem slored in @ desioe [3).

Goopk Cloug Flalarm predusts sne ol which is Google Cloud Spaech AP it allows he
dewalnpars ba turn audia inpot sk ssad cubaut By aesiy aophving neursl nebsark medals using e
AP The AR resognises moare Baan 170 languages and saranks wo supoorl 2 ghobal user base.
Buthors can wrile user fexd distating sppleatans using microphones, enable voica command-
and-contnal, or st audio files, amang marny ofher psoage cases. Ang alsa, the AP can recogrise
uplosded sudic on damand, snd can intégrate with sudie gorage |I'|.ﬁl:|§|:ﬂ Caoud Slorage &5 a
data swrage medin, A likelansd calkzulation can e pedomed o ser the fackhor af done,
pranuncialion, and sgeech speed in spasch recognilion. and e eoognilan sate can be cbsersed
using the Soogle Cloud Spesch AFI[ED

2. Related Works

Thiem = much grevious resaarch whick is ralated b this study. in [5] the work intendad
Ler give @ inlroductan o spesch recognilion and dscuess s ase in robalics. An evahaban of
Cizogha Spesch using he Soogle speach AP with regard b the wors arier rate and e transletion
spead, &5 w6l 25 8 comparsan betwesn Gongle Speach with Pockatsohing was made. Based
onr the averal rarsaton fimes, Pockebszhing was the belber cheice Tor mmplermentaions whese
lory latancy would B2 of high prorsy. However Google Spaech had kwer Wors Ermer Rate WeER]
srares than Pocketsahing. The results indicaied 1hat Gangle Sperck can filer backgrounn noise
more effeciively than Pockelsptafl 5],

In afner rassanch (B, 102 actedy Racognition Lising a Hierarchicel Faden Markoy fogal
Bk on a Smarphens wilth 2 30 Accelerameter was condusted. In il paper, the rescanchers
propedd a hiesarchical probabifetic model-based approach b ecognise ha actbvities of a user.
iz was apphed o acceseration data galbened from an Andmaic smasphone. Essentialy it consiss
of tea different kinds of |.ﬂ|.'lﬂ.|‘.'li|iﬂul3 madeds which were confinucus HMKM and discrete HMRA.
Thera wialdd appass 1o bs many proalems =l 1 ba salvied i 1ems of mosila sohivite recagrition
such as iniegradion of mulb-mpodal sensor data, and modeding the vanalions of the user.
Moraover. a Comparison wilh other mathods guch ag Dynamic Time Warp (DTW), and Bayesian
Matwors (BME S 850 3 very iImaorsat issulo be considenad In futuna wark 5],

bn pesdanch inlo e applicalion of peesisned desp neoral nelworks o lange socatndang
gpeach recognilion. the sathors of hat papes ugad & Desp Eﬂ-ﬂ"lﬂﬂr'l Maching (OEM) wilh a
pra-trames Artfeal Mewral MNetwork/Hicden farkoy Modal (AMM/HRIMG maoded for largs
wotabulary conlinuaws speech recagnition on g diferent dalasels - 5780 hows of Yoise Search
and Aadrcid Woice Inpuk data vsing 3 Compadd Digc (SO0 syetam with TE59 target slates, and
1400 hrars af ata from YauTehe using 2 G0 system with speaker sdapied Teaturf$ and 17662
targat statas [T, Subsequantty, e result oblgined tor &0 xpenments! aelup o5 & Yeics Sesnch
datasat showed an shsalsis improvemant of 3.7 % wes obsaraed in the WER ower tha Dasekne,
For b YouTube dale sed, animproesmend of 4.7 3% was oiaaread oear lhe Sasebne systam allar
faurih apoch. Tha results Trom the research vsad a Ceap Bollzmann Maching [DEM ) with pra-
trainad Adficis! Nevral MetsorkHiddan Markow Madsl it indicates thet ANNHYMY hybads
pra-lraines wilh DBM= can indeed sigrificanlly ovipaform GaossaEn Misture ModelHdden
Maras Madel (GREHMBM syslems, even when the GREMHMB aysiems was LUt with
welleshbisher recipes for speaker adaptive faining (as was the case foe the YouTube
GREWHRAR baseline ) and discriminative Iraining (Dol GRBHRM baselines), deing moch moee
daia 7).

In furiber research (1], the Vaice-Irgul Voikze-Oulpat Communicadion Aid (W OCA) was
evEilEled 0 tha lield tial by individuale wilh modara@ 1o aevena dygarlthna (wask speach
russles) and corfimrad that the users car maka use of the devica o produce inslligizle speach
outpal frarm disorderad speach ingul Thea VIVOCS srmed 10 reccgrsas tha disorderad spaach of
the ueer and buide mesasges, which ane convestad into Synihetic apeach. System dawalopmant
was aarrisd oul pmaloyirg sercenited design and deeslapment methads, which identified and
refimad wey mouirensenls bor e davice, The noved mathcdolegy was applied Tor building small
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vataluley, smeaker-gependenl subarnalic speach recogrisers with raduosd amounls of taining
dsis. Cther resaarch (9] empoved 1ha Googa Spesch AP for he developrment of English
Ieaming madiz using =peecn recogneikn echnalegy The lparmnn madia developed was an
Android-tased apphcatan.

Bssad on previous resaarch. the cument suthors Rtang 1o cendust ressanck 10 buikd a
Sperch Becagniiion Apclicaton that can iranslate speech mpared dialzgie and coverd the audio
b texd by wging The Google Cloud Spaech AP or Andnaid.

3 System Development

a1 Litaratura Raviaw
1y Speech Impairment (Tunawicara)
according be [10], a person I8 speech mpared when the person & eXgenancing
abnomalities tath in the pronunciation (aricalzdion) of fanguage sad voica in nommal talk, fus
cawsing dificultag in cammunicating verbally willin their snvirenmenl. Meanwhie, ascording Lo
Frieda Mangureong, €0 al. | Feeehalogy ard Educeiicn of Extracrdinary Childman, 3 2pesach
distrder arimpairment is a barier in efecive werbal communacatan [1].

2) Speech recognition

In & bank fascnhing eeificial imehgercs (21, 1005 mentoned bhat speach recogninien is
the process of woios identificaton based oo the spoken wars by sefeming a conversion of a
glgral, which & caphired By the sudis dewss [vaioa mplt device). Spaach Hesogniton iz alga a
sysiem Used o rpoogniss the word cammands of ks human wsice and then translze into data
thal car be acted wzor by a computer. Sourd is someihing that can be heard ang has cerlain
glgral characienstizg, whila spaach 8 3 pound censising of spckan wards. Volze racaaritan ar
speach is one of thie efforts reqered 10 make tha spund reeogrisabls aridenhifabka 53 ihat it can
be ulilized. YWoize recegnition can be deided inlo three approachas, namely 1ha scsuatic-ahenetic
oncaming. sn aribcsal infedigence oncshming, and a pettarn mcogniion sgproach. The patiemn
reEaognition approach far spescn recognilion can be geolaines with Bock disgram, it would be
ghotwn i Figuea 1 (117,

(IS

L febiaked
—I‘| FNepeee Ivarscika I—" e ey s |——a

bl e Sagamw o Falom Loareeng
Ted Fom il

el Sl
e | | 1
T

i Bk g o e rocoan e

Fipucd 4 Bpedch Besopniitg Bk Vg

A Autlomalic Speech Racognibon 1A5H) svstem has Desn Used n Mary sppleations
[1Z][13], # hias faur campaneats: Prooessing and signe festens Extrachnn, acoustic modal J461),
language mode LM, and hypolhetical ssarch. The fealure processing and extraction
companents ake an audic signal s input, impoove the speach by aliminating maise ard chaneeal
dislorlicn, comsarl e sigeals Trom e e domain o Ee fagquancy damisn, and asbaet waclar
tamtunas that stand ut [14],
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3y Google Cloud Speech AP

Machine Lesmning is garl of Tha Google Shoud Flallomm in buiding asplicalions lhal can
hear, sea. ard understend tha word sround it 0 ore-traired Maching Learning Modsls. the
CGoophe Transkbe AP and Cloud Vision A7 have been integrated inlo The Google Sowd Speech
AP Wilh such & camplete &P, deveopere can deselop appications thal can view, haar, and
rarslate (4] The Gongle Cloud Saeech AP erables tbe devsiapers io0um asdin ins dext by
dpplying neoral relwork modes casily using the APL The AP can recognises more than 110
languages snd vedanls, 1o suapoet 8 global wser base. |1 e &ise goasibéa b wrile uger fesl by
diztaling 1=ing the appicatan micreehone, o enable waice command-and-soatmal, o0 o write
audin files, amoang many atfier usage cases by recogrsng the upoaded audio on demand. and
ireqrete with the audic starsge in the Gaogle Clowd Sharsqge [4]

4y Waterfall Maodel
The main atagas of lhe wabarlall mede: directly reflec basic deveopmant actwiies,
Azconding fo fan Sommandlle. Thars gre fve stages inotha watarfall modsl, whch ga
requiraments analy=s and definitan, syslem and soflware design, implemeniation ard anil
taatng, Integration gad eysiem testing, and finally, opesation and mantansacs [15]

32 Syatem Design
1h User interface Design
Based on the functon idenliicaton =t te planning slages of lhe requirements and
rnodedling, the deaion of the apeach recognilion application ia a8 todlows:

a. User Interfzcs Main Menu

A ghawn in Figure 3, once the user presses b "racond” builon then the user 5 ashed
W npdt the sound (volce) or 10 s1os e nput word (ealced the user prassas the stop butban,
Mftarihie user monsds e esice fesios inpa), the apslicaticn will send te woos inm (Daka)
b the Googie Thoud . ARer processing the data on Gocgle Cloud Thsan The nput waice will
hie corertad bo e ard displawed on the sevice (Androad), as 0 Figune 4

1E 4]

e g e

Fgreers 30 Ndeor Mo Fomire O O Tewe

2y Leaming Pattern Recognition
Thig gub-sacton descripes 1M sound paflem of 8 sentence o & word 1hat I8 racorged
mrapgh e span source safreare *Sourd Mator®, Gompusatans are performed by e curmzn
Aullcrs aging e medhod of "likeinoed calculelion® W calcalale he promnciation of {1 digis
1 10 1] The purpase of the calculabon using “shealikood” i5 1o best whather therg = a
relationshia between the fones, promanciclion ard the speaking spead. Based on dha
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caaleulaticng contained in lhe "learning galben™, il s possible ooanalyse e likelfood veloes
far the diferant tones, speach, spaaking spesd and the number of waves (hz) in eech 3eend

Pronuraiaticn of digil 1 5% 3 normal wics.

LU

Faperee T Mg v pesvscdaitons i 1 e wooee

Tl |
Frogquengy e chasrvatzon proas neinloe of digil 1 by peoma] veiee
£l %2 3 Tl
% 1 2d z3 L
¥ 15 73 & 170
Taml 45 738 224 176.7

Tkl 2
Fregueney ol erassc o o enres ol aiuer e anewee! voniss

%1 xd A datal

ki 144 ZaNg 1997 G

i oo 1 TR T SR 1o B S B |
lisis’ dis Ok 20

iy = O D = 2 G0 "0 0 LV = Lydd

Dbl T
Talsle reslt of likelihoed prozmnciation of digit | by normal vaice

% arads 020 LLE
y 725 02 09
likelifoad vilue LR |

1 LN T 05 ]

Fumitahis meenlip ™ 2 - 0744

Thae aulhore sssene hat & = & and db = v, Each masimal lowsar surd and ugper mexenal
curda arg assumad to be xl, w2, ez,

IF there is a pronunciaban of the digs numier 1 by a persan who is speech mpained with a
dilfarent speach, fone ard speech apaed, than Ihis e thea franalation;

L _____
Speech Recogniion Application fortha Speech Impaired Lizing tha
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3 E )
Plpued o0 Mlafngan Prasnneianion -'.:,l"n'-'ﬂ";l'l' 1 l:l_l. ] .1:|'.H|.'\u|.l |'|'|1.|'.A¢IH::.' el

Tt 4

=

xl- a2 3 Tatal
i

% ] z 32 T
" 15 75 h | 170
Tolal & 77.% 552 I7V.0

ikl
Frpenoy af Fxpectoion Froaanciolion of digit § by o speech im pedined voice

w1 L ad Tiviul
L3 1E4d 302% 2155 A |
¥ dd e T4TR O F1AT 170

Toral 4an Tra 512
Takle 4
lesr Tt al Lakelizood Promumcistion of daeit | by a speech impaired voice
il i ]
= .l Xl 120y
vy OR32 - 0223 - -1.05G
Ik ehibiesl valog 1 2k2

H can be seen that thare are differend likethood valees in each @bk The factomns done,
prenuncaton, snd spasch 'p'Ell:Gﬂ!.' all g@tact tha Halihood @alug. Thare 18 8 difarenca of
likelinard valus of & speech mMpares voca of (.99 whils aormal woes 15 0074,

33 Implamaniation
1) Impiamentation of Geogle Clowd Speach AP
Thare are many sbaps in uaing Ge Google Cloud Speach AP The auihors used Fylhon
ancoding. The folowing are the staps;
a.Install Pythan and PIF. Pyikan = usied as a means of pracessing Gangke Soerch and
alsd e Speach AF) PIF fncions 85 & marageabls package ar python lioraiee.
boinstalling the modules nesdad by pylhon 1or spaech reccgnillca. In orgar i connedct
apps ailh e Goaple Speech APE Bndge, he AP ane recaired 1o bridge seeding and
retieving dala Lo e AFL In addilion 1o reguiring e AP bridge he Speech Frocess
mcduls & alse rmqerad o precass Speach Racagnibon using Sozgle Speach

. Coeert audia, auha insluded in Googls Cloud Slorage in e Torn of ssiengsion wse and
mong fvpa

d. Configuns she Gnogle 20 ey

Sd. Bystem Testing
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Tesling wiays mmeduclad iy speaking e neeckees 1 100 pedormes By lres speach impained
valzes 0o res nonmal yoizes and he svarage reszogqnillen rate obiained oy the use 21 Equation

i

R = T qany i1
whimres:
KR iz the Recognition Rabes
HGomest &5 he Member of corecily recogrisad
spaken digils

MT ol % tha Toel numbes of samgles of
spaker digils

For hie blackoo: testing . assassmant & perfommed by knowing tha undion thal hies besan
deslernined, aed Ihe oulpat exanines kaoshes whetbaer fbe unclion is uly apsrstiooal or
Olheraisse, The lastis perormad B rarming the syslam and absearving il oulput. The fllowing
i5 2 fabie of Dleckbox teshng results that has beer bailt for ha ASR:

Sinble 7
Hlackhes Testiig
IL=pea Eqeomid el L
LT T
I e o e e i Dl T P T ] s,

LE R IR I E N

e e R

PRt et om d s e Bl B A
GL el FEEe B
e v ol A R
Tl marr ek O s A

s e i 4 e S

Fom mewdnle wis e meaded go serden e

4, Raesult

Based an the calouwabors cordamned in the Searnng patiem®, fhs liksdihood valies can be
analysed based an the differen] ones, speech and speaking speed and the number of waves
tHz1In aach sacond, The folwing tabde shows a comparson of psilarns:

Tl &
Palfaan Cianparao

R TTH R FHE SR YT Heeee
I ‘ol v 774 3
| [spesch impaired vaice) iz 3
G inormnl vouse] 2445 4
O | speecl impaired vaice) LS 5
2.3 a4 fpomal vaic: L34 y
23 sl | (spaech impaired v 1395 q

ME o5 e saan in each now of the tabda, thess are ditherant Boalibzog valvas. The tashors

al lone, sronunciatan, ans speech speed alfec: he lsibood sl
Mtar dabarminineg the numbes of Sarrect and inoxmest resuls taor thraa normal Weoas snd
preg spoEzh IMparsd weoas e eeognise spoken numbaers 1 010, then Equatcn (1] was
uset io cbiain the rzcagnitan rate of the applicatian, and the resulls are shown in Table 9.
Table 9 shows the recagnitien rate tor sgaech imperad snd norme’ vocas. For 12 nonmal
woines the succass rate of the speach recagniton application was 100% ard for she speach
impEret $oices e recopniton &be was 83,3 % up 0 B %, The eel wes parformed three
mimes 12 obigin & graster amount of valid data, Besed on 1ha leaming patem by cakzulating ina
likelinard value this aims ta provs the tang, pranencation. and e spead of speesh afest e
Speech Recogniion Application fortha Speech Impaired Lizing tha
Anorodd - Basod Google Clowd Speach A8 iNenny Anggrain)




288 ] ISSN: 1693-5930

recognilion rabe resull. And wilh Brese results can be ane of the devsapmenis Tor speach
recognilion resesrch, specally far google cloud spesch lechnoagy,
Fible 4
Baarpguitionm Fale Riaol)
T1 T4 13 1 L F

Tl 1 BN B B L1H B 1 TR E

Lazal 2 By o] Wl jIEH] [IEK [IER]
[gstld ai 140 | 11 L) ({RY]
Pelizvm G R R LR 1 1 A ()
Fecogniion
Rl 1ta)

&  Gonclusion

in this paper based @a the reseis of iba resaarch as obsarved by the aubars, = can ba
cancluded thal ke Speach Resagnilion Apploaiien usng Soegle Clowd Speesh can recognize
ard franslgte ke speach of the speach IMpaired Interms of the digits are 62 tan. & rescaniion
rale of A0 % was abined for the speech mpaired and 100 % for nemal veice speach
recogriliod when speaking the menbers 110 100 1L can also b concluded hat he way a veics
spaRLs Inh e soeech system has some affact o tha leval of reccgraicn and that thars B
threr faclors tial alfes resognilicn mile, ntamely lone, pronencisdion, and spesch saeed.
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