fsuuslaaNanA g uuliedad nSuAunUan LN

i3

wNaladYY 0l LIRNgTYA

"31/1mﬁwuﬁﬁtﬂud'swﬁwmmiﬁﬂmmmé’agmﬂ%mmﬁmmmamumﬁ’m%m
A19MYNAINTINGONAUIS AP IAINTINADNRIADS
ANEIMINTTUANANT THIAINTUUMINETY
Un1sfnen 2556
AvdvSvespnainsaiuing dy

v

unAngauaswitudoyaatuiuveineinusasuntnisfing 2554 Aliusnsluadstyag (CUIR)
Duuiudeyavesiidndwesineriinug Ndsiuniaiadinivende
The abstract and full text of theses from the academic year 2011 in Chulalongkom University Intellectual Repository (CUIR)

are the thesis authors' files submitted through the University Graduate School.



MOBILE PRODUCT BARCODE READER FOR THAI BLINDS

Miss Nitchaya Jethjarurach

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Science Program in Software Engineering
Department of Computer Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2013
Copyright of Chulalongkorn University



WMy INUS fouuslAnnandusuuiliefedsuaunivenlneg
lng wanndyey el 1991356

A1 Amnssugondnas

9sERvEnu e dnududn  searmansnase as. gile Audeznsal

AMYIMINTIUANENS Paansaluviviendy eyliRliivine dnusatuilidudi
nilsweansfinwinundngnsuaa i

AMUAAMIAFINTSUAIENT

(F@m$19158 95, Uoddie Le1NT0d)

ARIENTIUNTADUANGIRNUS
Use51UNTTUNT

9197159NUSNWIINGTANUS AN

NTTUANTAYUDNURIINAY

(919158 95, NNE@NS aASNYITALM)



UnAvy10d LanAN3390 1 ArguunslaananduyivuletiodmSuaunvanlne.
( MOBILE PRODUCT BARCODE READER FOR THAI BLINDS) 8.71U3 A 91
IWendnusuan: sa. as. gk duteznsal, 50 Wil

Jormuandnduaisvsnanensdindulateduiaulnauilnaveide aendlsh

a

o dwsufinisnemenidudessnviodululilifasdodudanieudenues
dowannauamdinuazativayunisisdinldfeauesesfintmisanen sndded
Imiausuwimemsiauineundiaduvuiefelusunsueuuisiaanandue lagld
mansnisuszaananmniumalulagnisduaseideae semalulagdagdu
annsolniuanusaldilugunsaleuunslaale lnensdunimuisidauazeusenidesuen
seazdenduiguinauilnadwiudisaumuenlunisidendonindust woundindud

v é’ Q’lj Y Ql'd £Y o ! 1% s 14
W Fuilimingiuauaueanivinyeaudugaesuseainialnula

AR AFINITUABURUNDS aneilevallan

197390 AFINTIUBNAWIS aneiaTe 9. AUSNEINeTNUSUAN

UnsAnwn 2556



# # 5570982621 : MAJOR SOFTWARE ENGINEERING
KEYWORDS: IMAGE PROCESSING / PRODUCT BARCODE READER / TEXT-TO-SPEECH /
MOBILE APPLICATION / BLINDS

NITCHAYA JETHJARURACH: MOBILE PRODUCT BARCODE READER FOR THAI
BLINDS. ADVISOR: ASSOC. PROF. YACHAI LIMPIYAKORN, 50 pp.

The product specification, more or less, influences the buyer’s decision
making, when purchasing consumer products. However, it is impossible or difficult
for the visual disabled themselves to purchase products from the stores. In order
to improve quality of life and to support independent living for the blind, this article
presents an approach to developing the mobile application of product barcode
reader using image processing discipline integrated with Text-to-Speech synthesis
technology. With today technology, smartphones can be used as a barcode reader
device to capture the barcode image and vocalize the product detail to assist the
blind for product buying. The implemented application suits for the blind who have
skill in photo taking with smartphones.
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Bsildluddaunsoudamumaiaisnsduamenidedls 3 Ussian fe
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® Formant Synthesis wAliANSHQATIERITUULL Yoyaldeseuazgniviun

Y

Wogluguvasmnuivlesuuu edosmsduaszides avihdeyamdriiun
dnsdaareilndudynandes Fansiiiten fe A117150AIUANAIAY
WasuuUasmesnuinesuuuy (Formant transition) fiusamsessesening
dedlgde uidaids Ao nsazunudssmenmesiuuivinlaenn azseaiing
Tunsdaasneiidessiuiuun wasidesfidnaeioanuldaglaidu

UG

e Articulation Synthesis dn3u3sidoyaidosiidesnisdaneiazoglugy
gosrmiwesvedassamenisninvesnisiadeulmvese e vl
Aadoesineg Sanstireudneennlundvesnislunaidossineg nszazdes
Anwanetuagildluniseendssss

® Concatenation synthesis 1nafin3sn15iiduisnlasuanuiisuuiniianlu
Jaguiu Wnedesiinsduasizidu aainnmsihmdbedssgesiinnisiiu
Hneu gainmisimibedesiundeseduaundudsmaiidenis nevaly
wihedsgesviniuliagedszaudinind 1wy iierendeanensd v

a = [ _ 1 a =) . <
VOUAYIATING 1A (demisyllable) kasnuigvoddsdntdss (diphone) 1Uu
A
2.2 MuTReNngItas
2.2.1 An algorithm enabling blind users to find and read barcodes [6]

a v dy o v a = o o/ 1% 5 ¥ 1 Y ¥ a =
NUIBLUIEUDTANDITUF NS UAUNIUISLARN Lage1uUIsIAnYHa UPC-A lagil

o '
[ I

TURBUNTZUIUNTTNAIATY AuanslunIng 5

CAMERA FRAME

v
Y

SMOOTHING

FINDING PRODUCT INFORMATION
GRADIENT CALCULATION

PRE-PROCESSING * ouTPUT

I |
Y . } l

LINE SWEEP: CALCULATE EDGE SCORES FINAL VERIFICATION
LINE GROUPING: GET BARCODE CANDIDATES JOINT ML DECODING OF BARCODE DIGITS
ENTROPY FILTERING FIND VARIARLE EDGES & DIGIT ENERGIES
} . !

DIRECT USER TO MAJOR CANDIDATE FIND FIXED EDGES

DETECTION DECOINNG

ANA 5 NTLUIUNITAUNIUISLAR [6]



Pre-processing : Hudumeulunmsinamaiuvesnmiddnvasfuuiaunilda
Detection : Wudupeulunisasrvdunwitidnvasduwisunsldn Tnesanesfiud
14 13un dane3fiu Line scan uwavdanas3iu Line Tally wansluand 6 uaznwil 7
AUENU LazTumeY Detection Usynaugienssuaunistes fai
o Amnunslassiudvnilunn Tngazvnsdun 4 fiema Tiun wwuey,
LKA, LUNWENYA +45 D9P UATLHUNLENA -45 BIA1 KATAIRUNITAWNY
Yp3n 1z laangeluin wazanuuasans aNaIRy
o Fumdumlawenmiilidnuasmiiounisunslan
o Fumiunianmluiianisdianiuafeusn tethAuIsudiisuainy
Fululsazduunsdln

o Juiina e wWetrlultlunseuiunisdnll

Decoding : 1Wudunoulunisuvasnmlimdusiauisian lnelddanesiunensia
vslanazuanslunIng 8

Output : Wudupeulumsihsiausidailalldumdomnuandndusiiugiudeya
wazeudeimuanandue it ugldnu

INITIALIZATION:

Tz = minimum gradient threshold

ng = minimum # of edges required

di = maximum distance between consecutive edges

SWEEP:
for crientation ¢ = 0,45, 90, 135 do
forlinel =1,..., lastLinelnThisOrientation do

count «— 0
for pixeli=1,..., last PizelOnT hisLine do
Let j be the last pixel on this line that was counted.
if |V 1:| = 7o then
/Gradient above threshold and angle approx. perpendicular to sweep line
if A% 1I; == 1 orientation then
if |V 1| = max{|VI_1|,|VI;r1|} then //mnon-maximum suppression
if £ I; is = 180 degrees out of phase with /¥ 1;. and di; < dg then
count «— count + 1 fcount this pixel
else
count «— count — 1 /fpixel with strong gradient at wrong orientation
else if di; = de then //no edge pixel seen in a while
count «— count — 1;
ifd;; > 2 +dg then //no edges in a long while
count «— 0 ffend of candidate segment
if count = 0 then /fsee if end of segment has been reached
SCOTE +— MAXiE lastSegment count(i)  Nscore is the max count for this segment
if score > ng then  Jif the minimum # edges has been seen
Record this segment as a barcode candidate segment for this line
else
Discard this segment

AN 6 9ana3VN Line scan [6]



INITIALIZATION:
ny, = minimum # of lines required
di. = maximum distance between matching lines
75 = minimum score required to declare barcode candidate
B = {} /Nistof candidate areas
SWEEP:
for orientation t = 0, 45,90, 135 do
forlinel = 0,..., lastLineInThisOrientation do
for barcode scgment candidate ¢ = 1,.. ., lastCandidateOnT hisLine do
if 3b € B: beging, = begin,, endy, == end, and dyy, < dp. then
//There was a previous barcode area candidate with similar beginning and end a little earlier
counts +— county + 1
else
B « B 4 ¢ //Add this segment as the beginning of a new candidate area
count. «~— 1
for b € Bdo //check that the candidates are still valid
if diy > dy then  //have not seen a match in a whik:
county, - county — 1
ifdis, > 2«dy, then  //have not seen a match in a long while
county, «— 0
if county, = 0 then /fend of candidate
scorey, «— maxycpcount(l)  //score is the max count over all lines in this arca
if scores, > Ts then  /Jif the minimum # lines has been seen
Record b as a barcode area segment
else
B+— B—h //Discard this candidate

Al 7 SanesTiu Line Tally [6]

INITIALIZATION:

X’ini!in! — last Edge—firstEdge

FIND EDGES AND DIGIT PROBABILITIES:
Find the N ;... lines in the barcode with the highest edze count
forSlice i = 1,..., Nyjjees do
Estimate A"_fi:ed'EdgeE:h’mnies fixed Edgﬂg
for Fixed Edge Estimate j = 1,..., Njizedidge Estimates 40
for Barcode digitd =1,...,12do
Get digit probabilities for each numeric digit 0,...,9
Marginalize digit probabilities over all fixed edge estimates
Marginalize digit probabilities over all slices
BARCODE ESTIMATION:
for Barcode digitd =1,...,12do
Calculate auxiliary running parity check digit probabilities.
ML Estimation of the 2 most likely sequence of auxiliary random variables
Convert auxiliary random variables back to barcode digits
BARCODE VERIFICATION:
if Probability of most likely sequence > K x Probability of the second most likely sequence then
if Most likely sequence differs from individually most likely digits by at most 1 digit then
OUTPUT BARCODE
Get new frame

ANT 8 DanesnunansaEuIslAn [6]
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2.2.2 Automatic real-time barcode localization in complex scenes [7]

aw Ao ax o o A 4 Y Y wa aa a a
UIFYUUEUDITNTITAINANUN LLa%ﬂaﬂi‘VTa‘UqﬁﬂﬂaﬁiumG]‘Vlllﬂﬁgaﬂ/lﬁﬂf]wgﬂqﬂﬂ'ﬁ/‘l

U151AnNTaIsUNILIUNIN Malienuazidunsi TaedvunaUNaNYBINTZUIUNITIIAANUT
UsIUNslan Asuanslunng 9

Main Orientation Image
Estimation Arai Pickiiys Pmprocessmo

Captured .. .............. Fancmemya: fepsse : pisraeanes :

Image | o e S D, TR -

n |/ Dk ' ' ' '

1Compensation - . Filtering E + | Projection 7 > T Rotation |

A . i Ll . .

' L ' ' '

.
: » i1 3 : 4 :
= - 5 ] = '

' > f S w [ Vertical | « Barcode Cut 4

: { Threshold — \; image : : Projection : : Dowm :

' o ¢ ' ' : '

] ' ' N .

.
: » P HIEE
V [Choose Main Hps [ Precise |1 (Effective Parll
1 | Orientation ol Angle ' ¢ Finding ! "Located
Tircormemmen USSRt Wl VDot (o yeersionch ' Barcode
Low Resolution High Resolution

AINA 9 NFBUIIUNITINAAGILAUIUISLAR [7]

1. Main Orientation Estimation : Lﬁu%’umaﬂumiLﬁm@mmwmaqmw Tagn1sUSuLas
ANAITUNIUTUAIN WALLADNAANIIVANVBININUITLAR

2. Area Pickup : utussulunisdmiuniniiduuislan Ineaziuinyuveaning
NANLTIUISIAR e TEIAINNNIN9BIUIS AR AILARILLAINT 10

il !l I"' ' 'H |

AT 10 Bar Axis Projection [7]

3. Image Preprocessing LUudunaulunsim3sunImuIslAnneudnssuIunIsnensia
uslan Tngagusugnvaanmuisian wasdndiuvesniniililyuisldneen dawans

- TN

AW 11 Effective Part [7]
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3.1 WUAATUNITWAILN

13
av A

mAdeillddnauslwInaziauLeUndlatuuulofo d1msunTFUMIEI LI
vislanuundndunidungllnauilan uazdiguendeimuaninduailiginisnisangen
n3wfelds etrwsrursarmazaInliiuginismeasnlinsui seivunves
anATug Tnenisiaunssuvagldeenduisnaudlunisimu esmnduseniuag
Towiugeda wardimuuneanlumsussandldon mavannsnilavsiviesenduaidu
wlseynaldsauiule Wi OpenCV, Zxing [8], Vaja [9] way SQLite [10] Bnsivnaue
Susuanmsdenmmdndasigulaauilanangldou Taeszuvaziinstidanmlrsnlusia
iiesossunsldnuresiinsmeansn vdsnnldnmdendnsusiug azvinisnsivasy
mdunisunslAauunnaan Auel uenainazasrsaeumIAususlAauds Tunsdld
urslEaliianysal fumeuifauuzihiamslunisdeninndnsusiaaiolulfgldoumsy
sedes tieligldnuannsadenwwansasiidusldnegld dunsafiuislanasuanysal
gshmsaensiiaurslanannmadnine uazihsiauisldadlaludududemmunndniosi
Nnngrudeyadorivuandnine uazuaninaderuandnfusinldannsduduinuihae
aundaluly niouvissrudetnuandndasiligldnunsufiedes Ingldnaluladuos
gonlduas Vaja Fsanunsosesiuldvsnmmilneuaznwidingy sieaziBeaninsiuessyuy
aguandlunmil 12

INAINTINYBITLUUAINITODTUIENITAWLUNITHIBIUUNS LARKNARA N UUL DD LA
IngazfidayatidndunmunslAnuundasdue ansinuanunsawusesnitu 5 da il

1. n3018nn (Capture image)

2. MITTYINUIUIsiAn (Localize barcode)

3. AInenTIaUIslAn (Decode barcode)

4. MIAUMTRNIMUANARS I (Search product specification)

5. NTULAASHATINNUANERAMI wazeutenInuaRansiae (Display and vocalize

product specification)
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Notify result |
or direction l
adjustment

I Decode image to barcode I

Product

[ Search product specification specification

database
Yes

Found

Display and vocalize

product specification Moty fdlure

::l' o a Y ! ¥ a (% 6 A A
Q1NN 12 mwnumimLuumimammﬂmmamm%uumaaa

3.2 A15818ATN

mstngnn Wutumeunstenmransusigulnauilan stuuasshnisTidanwly
Falusid lolinmndn Sausinldfinuanda Sanmndnfusiilienazivifldavielsis
uilAndldTueg fumsnienmvaslinu Tnenmadndasiildazgnindinszuaunis sey
Fumdsunsldasely amilldannszurunsdienin wansluamil 13 uay nwdl 14

[

ANA 13 ANEAANUNNTUISIAR
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AN 14 A eEnS e liTusien
3.3 MIszuMunauslan

nsszyiwnUiunsian Wudunaunisasiadeumsunlsusianuun nudndun
1ngUsENauMIeNIEUIUN1SERY Al

1. maw3eunn (Pre-processing) - Wudumaumsulasnmuansas: Tnonmuansia
vggnuvandunwluuniduansdunimi 15 lagldilsidu Adaptive thresholding
[11] TulausTd OpenCV antuazinisnseunnuazvetenmlagldiledu Eroding
[12] wag Dilating [13] Tulaus13 OpencV fieandssuniunagiiuuuinaiuve iy
vIsldn Jsavtnelunisasnasumiuntsunsidalunsyuiunisdaly

N

4
892512003171,

L' Il

"ﬂﬂ’? 1,100 ‘U’WI

oL

o

AN 15 A8 19N NNAR D UN A INIUNTEUIUNITATEUNTN

2. msasdey (Detection) : Wuduneulunisnsisdeumsumisvesunilgnuunim
nandualagldflendu Finding contours [14] Tulausn3 OpenCV dwmsunismaiu
29301 U15LAn wagldfendu Hough Line Transform [15] Tulaus1s OpencCv
drufuadrandulingiaaeu Barcode sunanslunnd 16 Tnefitoulunsnsivsaey
ANUSTARULHARN T Sl

¢ nsdlilasansvasun muIslanlansuanysal azthaiwurslaailaidng
N3EUIUNIIABATAUISLAR

o

¢ nsdiawnsansIvdeuNnuIslaalauIeEIN AnlugnszuIunsiiivig
(Direction)
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o ASANLUAIUITONTIVADUNINUISLIAALA STUVITHILABUADIULANS
nyaeuUIsiAnmededliiugldanu

g

p euw ;

A7 16 Megranmeanduanflaainilentu Hough Line Transform

3. A153UIN9 (Direction) : WutumaUMARTUlUNSANNTIVFDUAMUISLAALIDUIEIU
Tnedunaulazlkuriin1sneewnudndastunisaten nnanduntuasasaldlvnu
Aldnumedes Megrnmuisianuundndunnldauysalasuandunmi 17 uay
A9 18 nsallunindt 17 gldauaglasumsuusilideuduniandaslunieniu
v = a ¥ Yo ° v oA ° ' v P
e wagnsdllunni 18 ldenuaglasumswusihlviifeudundsndasluniadiu

UIN

e

2

892512
371900 T

aweereoreerr EAEA

I

b

a o ! Y a v Y Y ]
AN 17 mj@ﬂqﬂﬂqWUqﬂﬂmmLaUUqﬁQWGU’]@M']EJV]’NW’]U%"IEJ

U

hatohl 1,100 mw

AN 18 (?f'sasmmwmﬁﬁmﬁLé’umﬂﬁmmmamqé’mmn
3.4 N150ASNEUISIAN

n1500AsHaUIstAR Wudunaunisuuasnmuisiandusiauisian laeldlausis
(library) Zxing [8] AstanslunIwi 19
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private void decode(byte[] data, int width, int height) {
long start = System.currentTimeMillis();
Result rawResult = null;
PlanarYUVLuminanceSource source =
activity.getCameraManager().buildLuminanceSource(data, width,
height);
if (source != null) {
BinaryBitmap bitmap =
HybridBinarizer(source));
try {

new BinaryBitmap(new

rawResult = multiFormatReader.decodeWithState(bitmap);
} catch (ReaderException re) {
// continue
} finally {

multiFormatReader.reset();

}

A7 19 fMegreilsntunisaensiaunsianiulausi’ Zxing
3.5 NSAUMNTINUUANAAS N

nmsfumderiinuandndue Wutuneunisdumdeivuanindusiaingudeya
Ingazldsiausidalunmshumdeya grudeyaiiléinudeivuandndamitudu SQLite [10]
Areg1egrudeyateivuanindusiazuansluning 20 lnefieulunisAunideminue

a o ¢ v A

NARS U P19l
o nsdinAumderiivuandnduyiny Joyandnduniazgndsludinseuiunisuaning
ToyanAnsine wavoutayandnsie

® NSWNAUNIUDANUANAATUNUNY TTUUILWILADUADIULAITAUNITDAINUA

[

a & Y = YV £
HansuioedealAiugldany

‘ barcode productname brand size flavour weight price cateqory

1 8858925200317 aamstasy vaa'livi 30 uaﬂ'ﬁa | 1788 nsu |1,100 B L@EuaIms _
‘ 2 8851123764186 |Hair Gel vLSﬂZ-H’I _ ‘ |100 3w 5508 |wansdaiquatduny |
|3  8851019010137|anh \nata: ganlnuan |47 niu 158 |zuu

M9 20 fegregruteyaterivuandnsiueily SQLite
3.6 NMsuanINataiuanaaine uazaudaiuanansinel

nsuanIHateuANaRiwI wazsutemvuandndiue JWudunaun1suaning
Jorruananingiangudeyaillaannszuiunmsaumdemmuanansdue daansluning
21
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I = BarcodedBlind

V15ifa : 8858925200317
Sondadamt : 1msweia
i : oa'lavi

Vud : 30 uanlya

I

vwiin : 17.88 ndu
51 : 1,100 B

Uszian : wiueims

AN 21 NASNSALAINATLUIUNITUARINATDANAUANAR N

AIUNTOUTDARUAVUNERA U STUUILDUTDMNUANBASUNTLEAIULIDEUSA
ulaannuuasans wasgreliean Ineldgenauis Vaja [9] lnen1sisenly Vaja avuansly
AN 22

public void checkTTSEngineInstalled(String packageName) {

boolean isVajaInstalled = isAppInstalled(VAJA_TTS_ENGINE);

if(isVajaInstalled) {
if(tts == null)
tts = new TextToSpeech(Main.this, null, VAJA TTS_ENGINE);
} else if(!isVajalInstalled){
Toast.makeText(getApplicationContext()
, "mandads VAJA Text-to-Speech Engine"
, Toast.LENGTH_LONG).show();
Intent vajaIntent = new Intent(Intent.ACTION_VIEW);
vajalntent.setData(Uri.parse("market://details?id=" +
VAJA_TTS_ENGINE));
startActivity(vajalntent);

AN 22 nMsisenlrwenmLag Vaja
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4.1 @andnenssuszuu

A01UNUNITUTLUUNTAUITULUIDMTY 5 d1undn Ao §raun1nNansus 67
ASIVADUNINUITLAN AALUAITHAUITIAN FIAUNITDANNUANANN UG hAZAILAAINE
YOMNAUANANI U LABTILEUNINEDITAYNTTUSEUUSININA 23

<<component>>
Photography engine

.
]

<<component>>
Localization engine

Send product image ]_l-EFl Pre- processmg
Send product

O—L

Capture image

binary image

<<component>>
Decoding engine

E}GC

Send barcode image

Send barcod ]_EI] g a! I:] ( (O O |:

Detection

Send product
binary image

<<component>>
Product specification database

]_EF SQLite a Directi
E

Send product specification

[HOOD

2]

on

Send status
notification

<<component>>
Vocalization engine

T G
a

g Synthesized speech of product specification

—-—O-O{1+1{]

LJ

AN 23 Ao UNYNTIUTTUUNNRIL

FesTunmudnduaaniiilunistufinameansausiudadslUdsnsiagounn
V1slAn fansraaeunmunslaniininilunisnsiasunmunslaauunnaansg wiodin
mslunisdeninadsialulisugldeu duvassiauisldndviilunisuvasniwunslén
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Aurlugutayadenruananiue wardatofimuandnduniaunila lUguanina
ToMNUANGAS U FlanHate M uaNEnduNInTNNluNISUaRINATMVUANE R 09
HunIenineansalny nieunsuensgazideatermruanindueilaglfeunsuaede

4.2 ENTNHINADULALLATDIL DN MY IUNITNRIUN
ANTNLINADULALLATDINDN LTI UNITHNAINTEUUUTENBUAIYIIENITENTAKIS LAY
ganAkIsAInalull
4.2.1 anMNWwINaY
MgUsEnanaduwa As 193-2.13 Anzdse (CPU Intel Core i3 2.13GHz)
18Au3 3 Anzlud (3 GB RAM)

1

2

3. g13aRanmI1ug 500 Anglud (500 GB HDD)

4. szuuduinislulaswendiulad7 (Microsoft Windows 7) wuu 32 U9

4.2.2 \w3a9dlaNtglun1snaul

1. 9mavd (Eclipse)
2. parllan Amdwa us1ees 2.0 (SQLite Database Browser 2.0)

4.3 NISWRAIUITZUU

o ! ! Y ¢ s _a & & A« o
nsiawrszuuludiunneg azgniaunlagyendulsdndud WuaTesilendn uag
a o ¢ s a I3 v s Y v & v ] o
Anasrerdwisieadlan ainua usawes 2.0 Weldilugiuteyaszuusiulununimn
sruuildazegludnuazvadweundinduunilonossuuuiAnsuounsosn

4.3.1 ARUATWNAAN N

AsWRILFITUNNNERS saNNTaLUIeanTY 2 dutey ¢l

1. dnlvidanm : fmsSenldiladidu Autofocus daflogluszuundesuuannsnliy
dmsulgldaninliiinuaudn lngasdieandu laadendy onAutofocus
dvsunsisdeudn uznsInavendos avuanslunmd 24 uaznisiSenlday
flaridu Autofocus azuanslunindl 25

public void onAutoFocus(boolean success, Camera camera) {
Log.d("CameraSystem", "onAutoFocus");

}

AN 24 NINTU onAutofocus

dusuilandu onAutofocus AETNW193LMS 2 1 ben boolean success
dnSuuenaniuzn1siniaueinasnt way Camera camera LuAaNav0INaasd
Senlgay
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public void onSensorChanged(SensorEvent event) {
if(Math.abs(event.values[@] - motionX) > 1
|| Math.abs(event.values[1] - motionY) > 1
|| Math.abs(event.values[2] - motionZ) > 1 ) {
Log.d("Camera System", "Refocus");
try {
mCamera.autoFocus(this);
} catch (RuntimeException e) { }
motionX = event.values[0O];
motionY = event.values[1];
motionZ = event.values[2];

}

AN 25 Nsisenlauiendu Autofocus 9nludl@ wialinnsiAdauUe18na 0

Ansumsisenldauiandu Autofocus 2ztdunslY sensor aITURILALS

LY d‘ d‘ a d' 1 1 d' o a a 6 o
YDINIATDY LUDUANAU XY, Z Waguluuinnnafnvue azdinsisenilanduy
Autofocus Tnddnlusla 31nAWA 25 azdsawsazwnulIn 1 wWasanldflandu
Autofocus walazyinnIstAvAsaznulilng

AUNYNINRARA U : TNITHAUIHIATU onPictureTaken @1%SUa8 AN
HARA9 Bagiauiazyinstuiinaimndadaalugiuuuves jpg Aeandu
onPictureTaken ALAAILUAINA 26

public void onPictureTaken(byte[] arg@, Camera argl) {
int imageNum = 0;
Intent imagelIntent = new
Intent(MediaStore.ACTION_IMAGE_CAPTURE);
File imagesFolder =
new File(Environment.getExternalStorageDirectory()
, "DCIM/CameraSnap");
imagesFolder.mkdirs();
String fileName = "IMG_" + String.valueOf(imageNum) +
".jpg";
File output = new File(imagesFolder, fileName);
while (output.exists()){
imageNum++;
fileName = "IMG_" + String.valueOf(imageNum) +
".jpg";
output = new File(imagesFolder, fileName);
}
Uri uri = Uri.fromFile(output);
imageIntent.putExtra(MediaStore.EXTRA_OUTPUT, uri);
ContentValues image = new ContentValues();




String dateTaken =
.format(Calendar.
image.put(Images.Media.
image.put(Images.Media
output.toString());
image.put(Images.Media.
image.put(Images.Media.
image.put(Images.Media.
image.put(Images.Media
image.put(Images.Media.
String path =

String name =

path.hashCode());

name);

OutputStream os;
try {

os.write(argo);
os.flush();
os.close();

}

catch (IOException e) { }
Log.d("Camera","Restart Preview")
mCamera.stopPreview();
mCamera.startPreview();
saveState = false;

DateFormat.getDateTimeInstance()

getInstance().getTime());
TITLE, output.toString());

.DISPLAY_NAME,

DATE_ADDED, dateTaken);
DATE_TAKEN, dateTaken);
DATE_MODIFIED, dateTaken);

.MIME_TYPE, "image/jpg");

ORIENTATION, 0);

output.getParentFile().toString().toLowerCase();

output.getParentFile().getName().toLowerCase();
image.put(Images.ImageColumns.BUCKET_ID,

image.put(Images.ImageColumns.BUCKET_DISPLAY_NAME,
image.put(Images.Media.SIZE, output.length());

image.put(Images.Media.DATA, output.getAbsolutePath());

os = getContentResolver().openOutputStream(uri);

Toast.makeText(test.this, fileName,
Toast.LENGTH_SHORT).show();

catch (FileNotFoundException e) { }

J

ANA 26 HINTU o

dusuiandu onPictureTaken %3ﬁ§ﬂ

nPictureTaken

wuulumstuindelndniwdy
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IMG_+810U090 1M +.jpg &nfIeg1au IMG_1.jpg Fenaunstuiinn nynass

9iNNIATIRABUARUTDINMNTAGgANEU InTUTITUTInAmMlagEaTUAIN
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4.3.2 HIASIFEIUNINUISLAA
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AUMSIASIUNN : MSHALIEINTRINSIS BN azdintsulasnimduluuns
Taeldilaidu Adaptive thresholding Tu Opencv iieusuninliinesanis
asavaeumTiausidauunn Seteuazuvatnmiduluws agfesinind
Fnnszuaunisdeninndnduriuiuadiedlusuuuures Mat feu a1nity
svihmsandssumunaziiivawindiuvenduuislanlaeldieidu Eroding was
Dilating Tulaus13 OpencV Faazarslunisnsraasunmidunyiuisldnly
nszuaunsiinll Tnenisudasguuuuresnimdu Mat szuanslunni 27 uag
#leridu Adaptive thresholding azuandlunindi 28

imgsourcegray =
Highgui.imread(output.getAbsolutePath(),Highgui.CV_LOAD_ IMAGE_GR
AYSCALE);

imgoutgray = new Mat();

NN 27 miLLUaagULLuwaquLﬁu Mat

=i & A v ! a v ¢
N7 27 Wunsinannmilaannnssuiun1seu A WHAR A gAY
Tuduus Inenniiliasidunin grayscale wazdizuuuudu Mat wioazialuly
WunmdwdnlunisiSenldfleidu Adaptive thresholding Asiansluning 29

Public static void adaptiveThreshold(Mat src,Mat dst,
double maxValue,int adaptiveMethod,
int thresholdType,
int blockSize,double C)

Al 28 et Adaptive thresholding lu OpenCV [11]

AT 28 aziuladn Heddu Adaptive thresholding nsniimes

Wavun 7§ FaustazAranunsnesuneld dll

®  sic - AMMwAUNITWUAY

® dst - nnuaINITWUaY

® maxvalue - Aty 0 Wuefinea

® adaptiveMethod - §ana37iufild IduA ADAPTIVE THRESH MEAN C
%30 ADAPTIVE_THRESH_GAUSSIAN C

® thresholdType - ¥Hiav®dthreshold 1éuwn THRESH BINARY #3®
THRESH_BINARY _INC

® blockSize - yunvaIRNabnALASIN Y lLNNSANUIAT threshold

® (- AP


http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
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drunissenltauilsndu Adaptive thresholding azuanslunini 29 lng
ziin15158n19uilendu Adaptive thresholding tiladin1sluann wnan i

&)
AUANINFAITUNTNHAANN UN

Imgproc.adaptiveThreshold(imgsourcegray, imgoutgray, 255,
Imgproc.ADAPTIVE_THRESH_MEAN_C, Imgproc.THRESH_BINARY, 15, 4);

Al 29 msSenldauileitu Adaptive thresholding 1w OpencV

Heridu Eroding wag Dilating {uileridunseuninuazaenanin Jerieii
UsLaNT A IUNITASIVFBUMAINUIS LAAUUATNHAR AN UNTLUIUNISEA LY

Tmeilendu Eroding uag Dilating 9xuanstun Iy 30 Waza nil 31 MuaIay

public static void erode(Mat src,Mat dst,Mat kernel)

a1l 30 et Eroding T OpenCV [12]

public static void dilate(Mat src,Mat dst,Mat kernel)

At 31 et Dilating Tu OpenCV [13]

drunsisenlgauilendu Eroding way Dilating aguansluning 32 uaz
A 33 Tagaziinisisenldauilendy Eroding wag Dilating 18991ALUAINN

a (% ¢

I a
nanA I dunwluund

Imgproc.erode(imgoutgray, imgoutgray,
Imgproc.getStructuringElement (Imgproc.MORPH_RECT,
new Size(5, 5)));

Al 32 MsSenldiladdu Eroding lu Opencv

Imgproc.dilate(imgoutgray, imgoutgray,
Imgproc.getStructuringElement(Imgproc.MORPH_RECT,
new Size(9, 9)));

Al 33 msSenldilaidy Dilating lu Opencv

2. EIUNMIATIVABUAM : NTRAIUIEIUTBINIATINABUANIY Mé’ﬂﬁﬁﬁ’@a@ﬁﬂﬂi
33940 UMIMIIUNSULN INRERSua e untsvasninulslAauLaw
nanAat TnedunouusnaziinisSonldfled®u Finding contours [14] lulaus 3
OpenCV d1miuadrenseunsiaduniduunsldnuuninnansas arnduasld
#H3Adu Hough Line Transform Tulaus1d OpenCV duiunisAunid@uaasnIn
7lénda9nnI391 Finding contours u&a Tneflasdu Finding contours asuans
Tun il 38 uazileidu Hough Line Transform azuanslunnd 35


http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
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public static void findContours(Mat image,

java.util.LlList<MatOfPoint> contours,
Mat hierarchy,int mode, int method)

Y

Al 34 e Finding contours Tu OpenCV [14]

[%

ANANN 34 ziiuladn Wiy Finding contours fnnsnflmasyianda 5

i FaksazAa1unsaasuele sl

Image - AW

Contours - JUNs37ignas1any lneusasgunsaszgninuliluguuuuves
AT

Hierarchy - fldonvaaINMaseIvinm

Mode - Tuunva9n13asidu tawn CV RETR EXTERNA, CV RETR LIST,
CV_RETR CCOM @z CV_RETR TREE

Method - 35n5Usganaigunse lawn CV_CHAIN_APPROX_NONE,
CV_CHAIN_APPROX_SIMPLE Wag CV_CHAIN APPROX_TC89 L1,
CV_CHAIN APPROX_TC89 KCOS

public static void HoughLinesP(Mat image,Mat lines,

double rho,

double theta,int threshold,
double minLinelLength,
double maxLineGap)

P9UUR 7 §7 FausazAausaesunele fail

Al 35 a9y Hough Line Transform Tu OpenCV [15]

AN 35 aziulaan Heddu Hough Line Transform fiw1sniiines

12

Image - ALY

Lines - LINMBSEVINmNYDLHU
rho - AuaLLBEnTTinLYa
theta - AUAZLBYAYULIHIEY

threshold - A1 threshold d@zau ardin1sasnaansidunauun Ardazilan
11NA31A7 threshold LAy


http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
http://docs.opencv.org/java/org/opencv/core/MatOfPoint.html
http://docs.opencv.org/java/org/opencv/core/Mat.html
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® minlLineLength - AAIN81IVBLEUNENSERAaaNSNaULILS 61Aa
gveadutiosninAil axligndmadnsnauyn
® maxLineGap - ANNAAYeBIINNIrs RNl duSIAaITaRNsR Y

n151538Algufendy Finding contours aglaaslun1ng 36 Tagninuian
2 lPUNAIUNVDINISLATYUAN

Imgproc.findContours(imgoutgray, contours, lines2,
Imgproc.RETR_TREE,
Imgproc.CHAIN_APPROX_SIMPLE);

At 36 nsSenldauileddu Finding contours T Opencv

waanligunsanadnsanilaidu Finding contours #easiivegludinys
contours ANUUILUWATNETILA LUARERNAMATIR TaeTnaINTuIATeIFUNT
Ingdanasiiunlddmsuandansunsmadnsasuandliiulunmi 37

MatOfPoint2f approxCurve = new MatOfPoint2f();
double temp=0;
int choose=0;
for (int i=0; i<contours.size(); i++)
{
//wmlas  contours(i) wnjuuy  MatOfPoint Ifeglujiuuy MatOfPoint2f

MatOfPoint2f contour2f = new MatOfPoint2f(
contours.get(i).toArray() );

//nszuaums mMOP2F1 Tasezdesiijuumilu - MatOfPoint2f
double approxDistance = Imgproc.arclLength(contour2f,
true)*0.02;
Imgproc.approxPolyDP(contour2f, approxCurve,
approxDistance, true);

/ /wladlvieglugiuuy MatOfPoint
MatOfPoint points = new MatOfPoint( approxCurve.toArray()

)5

// a%Hs bounding rect wes contour
Rect rect = Imgproc.boundingRect(points);
if(rect.area()>temp)

{
startx=rect.x;
starty=rect.y;
endx=rect.x+rect.width;
endy=rect.y+rect.height;
temp=rect.area();
choose=i;

ca' v ax gvo v A v ¢
AINN 37 @aﬂ@iWNVﬂ%aqﬁiUﬂﬁnaaﬂgﬂW§ﬂNaaWﬁ
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aa

nsienlreuiendu Hough Une'ﬂansﬁxnw%8L§8ﬂ1%lﬁ815§ﬂ%3&%@
fign uazdnnmludiuvosgunsaiidenuda iethundunmindves ety
Hough Line Transform lngnsyuaumssanmuansasludiuidugunsdign
Gonvzuandlunind 38 waznisisenldauileddy Hough Line Transform a
uandlunndt 39

&

MatOfPoint2f contour2f = new MatOfPoint2f(
contours.get(choose).toArray() );

double approxDistance = Imgproc.arcLength(contour2f,
true)*0.02;

Imgproc.approxPolyDP(contour2f, approxCurve, approxDistance,
true);

MatOfPoint points = new MatOfPoint( approxCurve.toArray() );
Rect rect = Imgproc.boundingRect(points);

// xé'on@hummqmwwﬁmﬁmﬁﬁlﬂu@humoqgﬂﬂwﬁgnlﬁmn
Mat roi = new Mat(imgsourcegray,new
Rect(rect.x,rect.y,rect.width,rect.height));

AMA 38 nzUILNIsRnnMNGRSaeTluduTdugUunseigniden

Imgproc.HoughLinesP(roi, lines, 1, Math.PI/180, threshold,
minLineSize, lineGap);

a1l 39 msSenldauiledtu Hough Line Transform Tu OpenCv

nasa1n3enTYIuNIAYY Hough Line Transform 2841019051988V
FIUVULEUNAANGALS @O UINTAIle Aatl

® NSAINTIUIULEUTUSTUIULREINULINAINUIBLVINAUNAINUA ALEINTIN
nanAuRlUSLUauslan

e nsdliiidudpniiiivue walitdesninA1iigavesdiuludunaIuise
WUUISLAR 28YNN199TIAULAUNAINSNINAYvaUVRININUINER Litads
Haanslugsdiunsvin

e nsdliiidutosninAIPIanreITIWIUEUNAINTAONUUISLAR USelaiidy
svdaadnsladiunisaaduludsdiunistin

d1uns3in - MITREINYeINITNTY nand1AyeginaansaL ey

nlndfurevveanmildaindiunisnsivdeunin lnenaansalaaunsautaiu

5056l fadl Tnganldlunisnsivasvlunsaznsaiiduanlauiaindiunis
AIIADUNIN

o nstldunimenduiinveudny asudligldnudoundedlumedielunis
dnennasadaluaiedes asuanslunmi 40
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if(startx<2)

{

check=1;

tts. speak ( "us1dannvoudhe nzmideundedlimadonazdenmlmisnatar
TextToSpeech.QUEUE_ADD, null);
}

ANA 40 NSEFIAUIVDWEURAVD UL

o ' Y a 1Y ¥ 1] a ¥
o nstliuimenduiinveurd axudsligldenudeundedlumaviilunig
AennAsdalumedss asuwandlunInig 41

if(endx>imgsource.width()-2)

check=1;
tts. speak( "n$lfaanvouyn nzanideundeslumaviuassenmlmisnae,

TextToSpeech.QUEUE_ADD, null);
}

a o 1 Y a
AN 41 AFUALKAUIVDIAUNAUDUUIN

e nsaldunuavanduAnvauUN kISl uEounaestuuulunIg
1 g.JI U ¥ a ‘NI
fngnmassinlusiiedes azuanduning 42

if(starty<2)
{
check=1;
tts. speak ("wiRannvoun nganideundesluduuuazdenmlmisnadar
TextToSpeech.QUEUE_ADD, null);
}

AN 42 ASARTLAUITDILEURAVDUUU

o nsdldurisvanduRnvaUae wulVElYauaeundesasaslunis
e NATIoRlUMeLEES AzlandlunIng 43

if(endy>imgsource.height()-2)
check=1;
tts. speak( "wnilaanvend naideundedludumaazdwnminidnase,

TextToSpeech.QUEUE_ADD, null);
}

AN 43 NSAIFILAUITBILEURATBUAN
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=\ 1a o 1 v v 1 v v v v =
o nsallifiduniendy szudanuglinuuslanlgldnunsumedes
LLAAILUNINT 44

if(lines3.cols()<=30)
{
check=0;
tts. speak ("hinuuilda ngandenmlmisnada,
TextToSpeech.QUEUE_ADD, null);
}

AN 44 nsalliTiduriavagLEy

4.3.3 fauUassiaunsian

nsnaIuIsLUassrausianasinisisenldWendu decode Tulausns Zxing @usu
wdasnmuslamBusiauisian dalduanssegreileddu decode luuni 3 1ny
nszvIuNTaBRTEUIsTAnaiin sy unmluuausie Weiiuuszansainlunisnensia
U1sTAn Fauandlunnd 45 uazmsnsivaeunaansnisaensauslanazuanslunng 46

Bitmap bmpRotate = null ;
int width,height ;
int newWidth = 500;
int newHeight = 500;
float scaleWidth,scaleHeight;
LuminanceSource sourceRotate;
BinaryBitmap bitmapRotate ;
Reader readerRotate;
readerRotate = new MultiFormatReader();
for (int degree = 0; degree <=360; degree = degree + 5)
{
width = bmp.getWidth();
height = bmp.getHeight();
Matrix matrix = new Matrix();
scaleWidth = ((float) newWidth)/height ;
scaleHeight = ((float) newHeight)/width ;
matrix.postScale(scaleWidth, scaleHeight);
matrix.postRotate(degree);
bmpRotate = Bitmap.createBitmap(bmp, 0, 0,
width, height, matrix, true);
int[] intArrayl = new
int[bmpRotate.getHeight()*bmpRotate.getWidth()];
bmpRotate.getPixels(intArrayl, ©, bmpRotate.getWidth(), o, @,
bmpRotate.getWidth(), bmpRotate.getHeight());
sourceRotate = new RGBLuminanceSource(bmpRotate.getWidth(),
bmpRotate.getHeight(),intArrayl);
bitmapRotate = new BinaryBitmap(new
HybridBinarizer(sourceRotate));
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try {

/ / nansviaunslan
result = readerRotate.decode(bitmapRotate);

}

catch (NotFoundException e) {
e.printStackTrace();

}

catch (ChecksumkException e) {
e.printStackTrace();

}

catch (FormatException e) {
e.printStackTrace();

}

if(result==null)

{

}else{

Log.1("Rotate", "Rotate null");

break;

}

d‘ U 1%
ﬂWWVl45fﬂi%gﬂﬂqwuagﬂqiﬁaﬁiWaUTﬁﬂﬂ

public void onActivityResult(int requestCode, int resultCode
, Intent intent) {
if (requestCode == REQUEST_QR_SCAN && resultCode == RESULT_OK) {
String content = intent.getStringExtra("CONTENT");
String format = intent.getStringExtra("FORMAT");
String type = intent.getStringExtra("TYPE");
} else if(requestCode == REQUEST_QR_SCAN
&& resultCode == RESULT_CANCELED) {
textViewl. setText ("lkisunsnaunuunslanls") ;

checkTTSEngineInstalled(VAJA _TTS_ENGINE);
if(tts != null)
tts.speak(textViewl.getText().toString(),
TextToSpeech.QUEUE_FLUSH, null);

ANA 46 NTNTIVEDUNAANTNTOOATIAUISLAR

nnmd 46 anduileitunsideunadnsanaensiaundlan Tnodwadnsiandy
RESULT OK wansinaunuuislandnsa avyhmsiAuaiaunulaasiiuys content, format
WAz type uptWaawsilA1LvinAy RESULT CANCELED wansinauwnuunsiaalidisa ssuuas
wanstenany “lawisaaunuuisiaals” vundaoauidalny nieussuoeniduds
fdnuilslneFenldflaidu Text to speech waa VAIA Teruteomnuiiuansuuntae
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drumsimundmivinsegiutoya Ty

sqLite dwsuilugrudeyadamvuandnduy wazdrunisduiudeminuandndugiann
guteya deldnadnsnlaainnszuiunsaensiauisiandufdlunisdududoya dmandluy

A9 47 wazpanavasguteyafiasialissuandluning 48

SQLiteDatabase myDb;
MyDbHelper myHelper;
Cursor Tmpproduct;

myHelper = new MyDbHelper(this);

Tmpproduct = myDb.rawQuery("SELECT *"

if(Tmpproduct!= null){
Tmpproduct.moveToFirst();

String shwbarcode =

ode));
String shwproductname =

uctname));
String shwbrand =

{ String shwbarcode = null ;}

myDb = myHelper.getWritableDatabase();

Tmpproduct.getString(Tmpproduct.

Tmpproduct.getString(Tmpproduct.

Tmpproduct.getString(Tmpproduct.

d));
String shwsize =
Tmpproduct.getString(Tmpproduct.
));
String shwflavour =
Tmpproduct.getString(Tmpproduct.
our));
String shwweight =
Tmpproduct.getString(Tmpproduct.
ht));
String shwprice =
Tmpproduct.getString(Tmpproduct.
e));
String shwcategory =
Tmpproduct.getString(Tmpproduct.
gory));
}else

+ " FROM " + MyDbHelper.TABLE_NAME
+"Where barcode ="+ content , null);

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

getColumnIndex(MyDbHelper.

COL_barc

COL_prod

COL_bran

COL_size

COL_flav

COL_weig

COL_pric

COL_cate

AW 47 MIFuAuTairuANEniuNINgIUTeYA
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i 47 Wunisuanenisiauludiunisinsegiudeya wasduAudeiivue
NARFUNINIHAUISLAR waziuTeyafiduAuamITINTIATI KAZUIAIINAITNTIATIINY
fuawiuwls WewSsunisuananadnslutunauaninatomnuanandu

class MyDbHelper extends SQLiteOpenHelper {

private static final String DB_NAME = "product specification
database";

private static final int DB_VERSION = 1;

public static final String TABLE_NAME = "Product";

public static final String COL_barcode = "barcode";

public static final String COL_productname = "productname";

public static final String COL_brand = "brand";

public static final String COL_size = "size";

public static final String COL_flavour = " flavour";

public static final String COL_weight = "weight";

public static final String COL_price = "price";

public static final String COL_category = "category";

public MyDbHelper(Context context) {
super(context, DB_NAME, null, DB_VERSION);

}

q' %
AN 48¢mwamaq§1u%aga

4.3.5 ALAAINATDNINUAKNANN g

(Y A

ASHAIUIAILAMINATDNNUANAN NI NANEIA AD N1SUINAANSAlAaINAITEUAU

o
[

VOMPUANSNATULAAIUUNUIDELNTA N wiounusenltflsAdu Text to speech 194
VAJA iesnudeimuanandueilvigldanunsiu dwanddunini 49
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if(shwbarcode!= null){}

TextView txtl = (TextView)findViewById(R.id.textViewl);
TextView txt2 = (TextView)findViewById(R.id.textView2);
TextView txt3 = (TextView)findViewById(R.id.textView3);
TextView txt4 = (TextView)findViewById(R.id.textView4);
TextView txt5 = (TextView)findViewById(R.id.textView5);
TextView txt6 = (TextView)findViewById(R.id.textView6);
TextView txt7 = (TextView)findViewById(R.id.textView7);
TextView txt8 = (TextView)findViewById(R.id.textView8);

txtl.setText(shwbarcode);
txt2.setText(shwproductname);
txt3.setText(shwbrand);
txt4.setText(shwsize);
txt5.setText(shwflavour);
txt6.setText(shwweight);
txt7.setText(shwprice);
txt8.setText(shwcategory);
txt7.setText (shwcategory);

checkTTSEngineInstalled(VAJA TTS_ENGINE);

if(tts != null)

tts.speak ("dendninus "+txt2.getText().toString()+
"die "+txt3.getText().toString()+
"guna "+txt4.getText().toString()+
"sa "+txt5.getText().toString()+
"y "+txt6. getText (). toString()+
"s1e1 "+txt7.getText().toString()+
"suinn "+txt8.getText () .toString()

,TextToSpeech.QUEUE_FLUSH, null);

else{

TextView txtl = (TextView)findViewById(R.id.textViewl);

txtl. setText ("hinufeyadormunnaniosi™ ) ;

checkTTSEngineInstalled(VAJA_TTS_ENGINE);

if(tts != null)
tts.speak(txtl.getText().toString(),
TextToSpeech.QUEUE_FLUSH, null);

d‘ v 6 ! U 4 £ ¥ =]
ANN 49 NTLAAINAAND ua%ﬂqiaTUNaaWéIMQI%QWUW§WU@38Lﬁﬂﬂ
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5.6.1 adudrvesndndudiaUlnauilnandesnisdusudayadanvuandndoue
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