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Abstract
The objectives of this research are 1) to analyze the required content for designing audiobook. 2) to design
the bilingual audiobook and promote listening skill for visually impaired children. 3) to develop a device for reading the contents
of the audiobook. 4) To study the satisfaction of visually impaired children in Roi-Et School for the blind.
The research instruments were 1) in-depth-interviews form on the content requirements for designing audiobook,
2) the bilingual audiobook, 3) the audiobook reader device, and 4) satisfaction assessment form. Mean and standard
deviation are statistical techniques used to analyze the data. The result shows that 1) suitable content for visually
impaired children (Kindergarten One) is the content of English alphabet A to Z, with a vocabulary category in both
Thai and English for many animals. 2) The result of audiobook design, there are twenty-six types of English
vocabulary related to animals. 3) The results of the audiobook reader showed that the audiobook reader device
consists of Arduino UNO, MP3 module, and NFC module could read on all tags contained in the audiobook, and
this device can read MP3 files that match the tag correctly. The satisfaction of visually impaired children on the use
of audiobook was at the highest level ( x = 2.86, S.D. = 0.35).
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Figure 2 A sample of equipment for making the book
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Figure 4 The example of Illustration design
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waeusfu (Lamination) ylvufninausiuanivud
Unvesnilide
RN IAandidenunluuuniIITeUsznay
nilsdodsdlaenisiinszauesa (Foil) waz NFC Tag 3
Rrasuunsyaenuseeiisaly lnensheadlunszaentigi
fosmsltinsdsdgygnanise nudesrdnianu Figure 5

. R

Figure 5 NFC tags with foil attached in audiobook
- M3uUsgU (converting)
ntuhnisuussulnenisiids (binding) Tnsti
nsymrmileniiifiuifnasuunszatveudesdinaiu

gunsaldsdeyaluyn 9 ntnuadiendiineld andu
v o a ' . . P D=
WrunndedeuaziTeuidu (timming) e lvintsdag

adLANaLaraIBUATY Figure 6

Figure 6 Converting audiobooks

2.3.6 Mmsassgunsaiieudeyadmsu

wivdedesaeinw §ideldllilpsreulnsawes
Arduino UNO (eusiaulaga NFC Shield (Chip PN532)
W1 12C interface TnaA1uunlyivun VCC, GND, SDA uaz
SDL w®4 NFC Shield #aL¥1w1 +5V, GND Analog Pind
uaz Analog Pin 5 U84U83A Arduino UNO ssaIau uag
T4uesn SparkFun MP3 Player Shield tJuaudnseiiniu
vednlulasaeulnsiaes dsgunsalfeudeyarslindsmy
na1u 9 haddwu 1 dsu lnesgazldunn1imovavuss
vasauanslu Table 1

Table 1 Pin connection between Arduino UNO and NFC
Shield

Arduino NFC Shield
+5V VCC
GND GND

Analog Pin 4 SDA
Analog Pin 5 SCL

ARdeladuiindeululndeing q Yseneulusie
Iddsasudilusunsy Inddosnussus A §a Z Tnoud
azldazgninululuga SD Card uuuase SparkFun MP3
Player Shield §338lan1munli NFC Tag ez duilng
Aeotveaiasiuies §991u3Sedld NFC Tag stedu 27 Fu
d115U NFC Tag ﬁ]zﬁmﬁ”’qaq‘luwﬁﬁa Tneilinsgauudauay
nszauesdtuluudazuin edosfuniseu Tag lu
wihiiegdnly

1: initial NFC;
2: initial SD card;
3: initial MP3;
4: begin
while received Datayg. then
if Datayy equal stingygc in flash memory then
if MP3 5 1s playing then
stop MP3ypcs

9: play file MP3 e from SD card;
10: else
11: play file MP3 ;. from SD card;
12: end
13: end
14:  end
15: end

00 St

Figure 7 Pseudo code for the microcontroller
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Figure 7 uanslanliendinsunisiauvesdusunsuly
lulasreulnsiaes Ineussiiadl 1 8 3 Junisivunad
Suduves NFC, SD Card way MP3 aiudidu duiile
fmunABufuESaAuLEIRY S unTuTedlsun sy
nuseTiail 5 du Tusunsuasvhauidedeldsudoya
970 NFC Tag lunilsde ussiiafi 6 WunisiSeudiauen
sadeyaildiuan NFC Tag Auteyagiedalu Flash
memory é‘z’iqsﬁ{falé’w FO Syntax a1duilesduifuan
String We35¥a Tag ashumiheaus Flash memory e
vl Arduino UNO @11150U3%159an1918auan e
ogamuzan ninlalld FO Syntax lunisiiudeyagail
ud? avvhliriiganudifuuarlusunsuiadeiianain
dmsuussiiail 789 9 Tu Tusunsuazasivaountsiay
nd MP3 Tudlagiu Favinasaaaouudamuindlidides
Masduey agandunisvgalndidesdendd wazasiay
Iwdidsalusiann SO Card mudoyadiadalmifidugle
dmsuussiiad 10 du minlifinadulndle 9 sgasidu
IWddsslniann SD Card mudeyaiignsdeain NFC Tag

2.3.7 wuuisziliuanuianelanilide dosgesniw
iidulaadauuuasuniuauiianela wuy
11M31dUUTZUUAT (Rating Scale) @1u5zAU Av 1IN
runans tes Tneldinaminisulanmumine aziuads
mamejmé’qf‘:
Aady 2.51-3.00 fe weolawn
Aady 1.51-2.50 fe weolatiunans
Aady 1.00-1.50 #e welatow

3. HAN153Y

3.1 nan153iAs1ziAudoenisionlunas
sanuuuniisdaidesaasnrendmiuiiiniifinanuunwias
NINTUBALTIU

é’%%ﬂlﬁimiwﬁmwé’mmiﬁwul,ﬁammﬂmi
dun1waldedn Fudunisdunvalluguuuudiladu
n19n15 Tnenistduseifuuuasiaiuning q tAeadu
ANNLIRENNSITBUNTERU LasTinUsyaTureuin 9
denszulsigenmnanBessneaditimane faunvalls
Timmouieafulssifufidnanuuarlduansaufndiu
Aenfunisimilsdeidesaoiniu Tmsegvoadnludy
oyunadsasdosnisnwiugilunisdeud esnmin
Tnwdssnaiieuthunienuussnaedouiuazenn
Wulvdmduidniifianiuunndeamianisueadiu g
ﬂisawmsﬁauﬁﬁumlﬁﬂﬁu faaniladuazodinig
nunueguosass anduldvinisduniuaiidedniy
tiFeutueyuianis Inenslissdunnmanuieity
nsissunisasuluieaseuinduedisls TaFeuinn
ozlsths vouSsuAsafveslsuariiasinuiiesniFous
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WisANTne Gawanisnisduniwalnuin @mﬂgﬂssﬁi’ﬂ%u
Fosnsvilsdeiivisaeuntudingy A s Z Tnefid1eu
wagdudanwilneiisadesiunianyvesdniuiun
vila uazgFouianudenisuiideriidsantiluniniou
idesangiBoufiamnuunnsssmeansauazusaiiulelsl
Farau TadiosnsndedofidvanndrodaaiunisFoud
Fofugidedadmannisdunisaiaded udinsed

oy

TusnuazInvHemauin v TaenisauaInuiaAnwg
Tidonnaaatundysuznudingusaly

3.2 wan1seRNUUUNINFaLHsERIN 1Y

A3dglavinniseenuuunilideidesassniwiaiy
nszvIuNIeRNuUVALT Tnendsdetdudnogluvssiny
uau-indu (Non-Fiction) fiunislrieuiaudiladu
HeruAetusidnusuasudaddminndingy A fls Z
fednvnrvoamisdetulunisdoiivfonuns (Selr
help book) wazildnwauzaesguiauidundsdounuds
(Hardcover) Lt L uuTsussuaznumulifumdede
Tnentisdoioonuuuiiteises wildeilnvinuznsile AB C
Adnviaesn1w Tnedvuna v 21x21 WwuRlins uay
devangluidy Usznoulufregunmdniuiunviaiid
AAnLazAURIIERTInUNS YUy A Z anelu
wilsdourazmintuazs NFC Tag Aneguiinay 1 Tag lng
usiay Tag wilsiatoyadilsiniloutu Sudedligunsal
a1udeyalidudavsnaminvemisdeoudt gunsalanu
foyavzUszananateyann Tag fa o iedugiulid
Feaitudinlilu D Card gunsalsudoyavzeusen
doadunminsudrsmesndesdunvdngs Saay
ilnidFeusandeadion 1 ety sundiflfandon
eutoyanduingiudnads viosudeyalumiidaly
#14 Figure 8

Figure 8 The bilingual audiobook
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3.3 wan1snmutgunsaldmiunisenudayaves
nilsdaidesaasniw
HansimgUnsaldmsuNMseulayavemiitde
desaosnw vhlilsaunsaldenudayanu Figure 9

I‘ MK\ -

s

Figure 9 NFC reader for the bilingual audiobook

didelaimurgunsaldmiuniserudeyavesniiade
osananiw uagldmnaeunsvinnuvesgunsaifiadnsiy
Tneutamsnegeveandu 4 Sumeu feil
1) A@aUN158IUA1 NFC Tag
Tuga NFC azeutoyaiieglu Tag senunluguuuy
YaLavgIuAUNn (enfogratu “F1 E5 41 EA”) Ganns
gruAduanasnsuldiuiiilogunsalidlng Tag NFC
TuszpzUseana 1 wuRlung
2) nagaumseudsslng MP3
n1seudealnd MP3 anunsasulaauysel Loy
Wun1sneasialWdides vs1053 amnsanensialng
UsgLm Ogg Vorbis / MP3 / AAC / WMA / MIDI lauannng
9 ADVS1053 %%’U%’aaﬂaﬁlﬂu bit stream NUTAKUU
aunsu (SPN) Ineavnensialdednnn IC umduduseanimg
Foudsuyils ann1sneassgunsalanunsaaulia Mp3
egnsgnaemnlild
3) nadeun1sUsEYNALY NFC S MP3
nmsnaaeuInsidueintanssaufuuasly
Library fiiAg1tes amnsesulusunsuly uwadrmniialsn
d1msuenu Tag Fannuazsildmiaeanuswes Arduino
UNO lsiwe (mizsarnusdafiunndusrdawaldlusunsalal
w@ios Tuunenfaazeuan Tag Tailé) iIdedednauiuan
Heandues Library (NFC, SD wag MP3) uagld FO Syntax
dielvnsanudiiisame nan1sneaesnuiluswnsy
a1113087UAY Tag Inntsdeuareudndealagneios
aufifvuely
4) neaeufiunilsdefifin NFC Tag
{idelsmaaeusiu Tag fidaluntisde nansvaas
NUIINITOU Tag Fnedoutiutu demalvursndaiieny
Tag 81uAN91N Tag Mlegddaly §AideTslauitymiag
nsldnsrauudesesszninansyauiseadsndu
nseawilsesdiinuantAnisgadunduingiu NFC Tag
Fedawalifaguannsosiue Tag fiogduuuanldugii
23817379 Tag Fouru
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3.4 wan1sAnwAunanala
wansAnwianufianelavefniidiaruunmsos
nansuesiuiifideniedeidesansniu nudn ngy
fregaliannufianeladanisneaedddnisdoidouas
aynawulufunisileddniviadssnivlnouas
mwdangy lasnmsmiinnuiieeleeglusyfusniiae
(x =2.86,S.D.=0.35)

4. ayuuaziauanus
4.1 d3una

1) nan1shnsziaufesnisdiuidenilunis
senuuuviidoldosdmiuiinifinnnuunnsomianis
uoafiu 91nnsduntvaldednvesaguszsidueyuna
wuin agdaeutudosnisliinFouiaiudnguias
awilne Fefioindunwitugiuiidn q msmsuriou
wavfoanisliiniseuindyruznvdingeain A §az
TaodidsuazAuvaniwnlng fiferdesiumnayves
Fniduau 26 viin Feaeandosfuauissves algnd

'
a A

wadatad (10) Al#3doiFes anudosnisiuidonvesy
fimsmaaen ilendaviisdeidesuuuenmdiady “Read
for the Blind” wan153dewuin ilevnigfinismsansnn
Foantstuusenauludeassunssuuasunazas wns
UseTAuaysssuy Nvanen1siinfevediinig ansaumna
waglefi Yoyanisunnduazarsainisviondion Jady
Foyaitldannisdunuaiffimsmsaneniifotgraud 18
YiulU a yadBereafladiiienunivenlunsesyuius
AR WIINTAUTIYEAN AL IUUTUTIVNUS

2) nani1seenuuuntadeldesantnivy wudn
uifsdofldoonuuuiueglulssinvomiide ueu-findu
(Non-Fiction) FaduntfadediiunislvirnuiiBedlases
nilsudfenu Fadonvenivdeiiniinugnisila AB C
Srdnsiananiwity SuennAeaduninddneiis
Mwsanguuaznmling WReafudaisenanding q uasdl
AMUsENOUTIWIUN 26 vila MUt IIndyTuy A
i Z Ineniederdesansniuiiiauitutu Wedldide
gunsnieutayakazluelivuntdndsdeouds drenu
foyasrUszananadeyavesiimdsdoiuudazdentvs
WFesaeeniwivinluga MP3 Tagagsudidnusidy
mwilverou nduiemulunvdingy Saazeusn
asfreidladlfiouseudoyaludminAunientidaly
Tuudnaiifl NFC Tag Anag

3) wansia1gUnsaidmiuniserudeyavas
wifsdodosansnu wui mavhanuvesgUnsalftadieiu
910 Arduino UNO, laiga MP3 uagluga NFC a1113081y
Tag fideusglunilsdslivn Tag uazanunsnilaludides
wwana MP3 fiasaiy Tag fidmunldodrsgndas
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4) wamsAnwanufianslaveainiifianuunnses
msnsueaiuiifsentslinisdedeafioduaiunisils
wuin ngudaed1ediuau 10 au daufisnelatede
Tnssaueglussduuiniign (X = 281,SD. = 0.39)
uanani infidaruunwieansansldidsiinanuidn
AusunazasniBousifsatugunsaldsnan esannidis
welFduiagunsnidnvaziduil uazdiesnniousisns
vhaweseunsaldnde deaenadesiunuideves gnuna
wazany [11] Alsviinnsideideantsimuimiede des
srUULAd 1309 oudoudnuw dmiutniSeugdiiaiiy
UNNTDINIINITUBNIAY 15UTHUADUANATUDANTUNN
Usnguanulseiuanuiisnelalasldnisussiluna
WU 5 sedu wuddniGouiiinnuunmissanisusaiy
fanufianelatedelassinegluseduuiniiandan
(X =4.77,5D. = 0.42) ilesonvilsdeidsdidnnseting
fanaa fnsideunuunindideanilounfquitilaudn
wWiladeduibidnSsuinannuaynauilunmsilimisde
e

4.2 foiausuuy
mistinisimuvtdsdeidedluniiangaisenis
Feuiaiunng q fuvauiunisseuiveasnusazdu

= 4'

e esaniindifiannuunnsosmanisueaiuiiyn
spduty wagarsiiteidulunistuiinadfinisldones
fiFvusihudumesidn ielvinsiasuausansiaaeunis
drldaunaghinsgiiaunniseruresdiBou uonainil
AIsin1TWaumsudeyaluguuuuuesundiaduuu

Insdwvidlefatomnuazaniunsidanulusuing

AnAnssuUsznna

mATeluadaidnseaasdefianuduialuniside
afailldusamdnduainnisfesnisdismdedniiiay
UNWSRININISHBLIAY fITeveveumlsuEunIsANY
ausnuen mindoadadililinnusiudielunsifuteya
wazn1sneaenduegad
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