m‘sﬁ’wuﬂummaawwam%’mgﬂamm"lmn-%u anthemsisae

a wAa d
‘lJ‘l!i%‘lJ‘iJ‘]Jg_]‘lJﬂﬂﬁ!!i’)uﬂi@Elﬂ

Zhou Hongying

a X ; LY a U A
ffﬁuwuﬁﬁ!ﬂm"f’mﬂﬁwmmiﬁmelmmﬁaﬂgm’amﬂﬁumamuﬁmmmcn
a a a d
mﬂnwnﬂ:lﬂiiuﬂauwamamaaﬂmaumﬂu
a Y LY 14 = a q
37]8]1@81436]ﬂﬁﬁﬁlﬂ]ﬂ!ﬂﬂiﬂiﬁﬂ!!ﬁ%?ﬂ”Jﬂ‘i‘ﬁ»lﬂW;Tﬂﬁ
NINeNdagsneuding

N.fA. 2563



Thai-Chinese Translation from Public Signage Based on Android Mobile

Application

Zhou Hongying

A Thematic Paper Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering
Department of Computer and Telecommunication Engineering
College of Innovative Technology And Engineering
Dhurakij Pundit University

2020



5

B

2
S
Ty .

i

(v oy d
luSusesansunus
=y [ o of =4 o I'4
AMHFIUIANTTUA LA 11 1aPUagIFINTTUFA RS
W Inodegsniudiag
YSaan Iennssumaasumiiudie

Y- ) 4 @ =) & v = 34
FUDTATIUNUD ﬂ'ﬁ‘W@lu']INH’EUH@WW@m%uLLﬂﬁﬂWH"E l?’]f]—%u %Tﬂﬂ‘liﬁﬁ?ﬁ‘lﬁﬁ!gﬁﬂ

szupliamsueunieod
(wue lng U Zhou Hongying
A1 enssuneniuansuaz Insauunau
u’ai =Y 4 TR o d - o
21TINUTAYIAITUWUS HIBFAAS19158 A5.59Aa% ATANTTUUN

= =4 =Y
llﬁWﬂ']im’]ﬁf’u‘ﬁ@ﬁiﬂUﬂmzﬂiﬁmﬂWSﬁ@Uﬂ'IﬁuWuﬁ’uﬁ}'}

s Sl 152 HIUNTTUNIT

& o S A =
(FO9FIARNTIVITY AT.AYRDT ’gﬁﬁf’f?ﬁﬁﬂﬁﬂﬂ)

i o e
e ﬂiﬁhﬂ?‘il&ﬁg%}?miﬂﬂ‘lﬁﬂ‘kﬂa’ﬁuwu‘ﬁ

1 s A o’
(A 20eTAIT19150 A5.U5AIAY DIANTIUUN)

................................................ HER MNP

o at o d
(919158 AT.FINT LPYUTATASHUT)

=) U @t 3/ =1 = & o 3/
:mmaﬂmﬂmmmumﬂTuTamms‘amm%mmmsmmum

s

un .




v Y a 4 [ a < = Y
AUDFITUNUD ﬂ'lﬁWGJJlﬂTiJ‘U']fJLLEJWWﬁLﬂ%utlﬂﬁﬂTﬂTUlﬂﬂ-%u %Wﬂ”lhﬂﬁTﬁ']ﬁﬂlg“Uu
Aa oA 4
igﬂﬂﬂgﬂﬂﬂ']iLLfJU?’lif]fJﬂ
A ya .
FONIVYU Zhou Hongying
s s A a s
@1%'13‘61/]‘L|§ﬂ‘31 WNA.AT.UIIALAY NTANTTIUUN
a a a 4
TA1V1IB ’Jﬁ’)ﬂiﬁJﬂfJﬂJW’JLGI@i!Lﬁ%IVIﬁﬂNHWﬂﬁJ
= =
Unsanu 2562

UNAALD

o v W I A Y 2 A =< Y =
ﬂﬁi]ﬂi]Wl’J’é]ﬂ‘HﬁﬂTHTUlfVIfJL’]J‘L!LS@Q‘(’JTﬂLLﬁﬁ/I']“VI”IEJ FANWIINUAYA UK DILUNITY

A 3o I ~ v Y A 1 = v W
mﬂTuTaﬂmmmmqmuﬂﬂujwu‘wswummmumeu IFULTDILTITIN ANUIDUIUDIAIDNYT
o A = gJ/ v W Z’_, == 4 A A 9 Ao g‘/ dy
uazﬂﬁmﬂeuq on immmamgsuuﬂuwaumwmwuwhiuﬂﬁzmﬂ”lwﬂ ﬂWi’Jﬁ]fJnluﬂﬁﬁ‘Ll

(T 9

Uinguszasdiewa o nnam ¥y Android d115uMI3TIAIsIBINMdMTIINTeuNY)

U

a199518 nuuner ludszmalnedaaiuisalgluniseasuazudadionusniz lneluihe

Y
=1

a1 ludszmalne Tunuideiiaeniannuuszuulfians Android

I . = A ] ¢ AW Yo a A
Tesseract OCR 111 Engine nilelulansis Tomiumeian lasuanuiionniniga
Tumsidardnys uazinelfiiiovadidnonus Ine vasanindudrusmsuila BAIDU vz 1%
I 1% A - & )
Tumsudanmu Inedlunpisings geldniiiumalulagnsimuives INL HTTP gnldlu
FEUINMINAU WO NNAATY tHonadovtazliuljinsTuinansznuve e namdsu
au A 9y J ' 9|
pazaIvetineewmageums lsieuagiunulvivesihearsisazniv Ing anwanis
A & oYY AR A A o
nageutonnansuasasuiihemssazaie Insiiianels vanawunneanuduialu
] a < o 1 o [ )/ [ Ly o 4
mswauelwdmsusasimmInudsuihelssnduiusni Ineuuuwaaesy
Y v
Android 10NN HEIUT VU FIHavRINITIRT TaensnadounuaonbIuuD T Felu

AN TLN NV A UDNHIMINATRUAD 11)



Thematic Paper Title Thai-Chinese Translation from Public Signage Based on

Android Mobile Application

Author Zhou Hongying
Thematic Paper Advisor Asst. Prof. Narongdech Keeratipranon, Ph.D
Department Computer and Telecommunication Engineering
Academic Year 2019

ABSTRACT

Recognition of Thai characters in natural scene is challenge. The reason why Thai
characters are difficult to recognize, is not only a technological problem, such as Thai characters
are complicated, illumination, inclination and other factors could reduce the effect of recognition,
but also a social problem, such as there are many kinds of fonts in Thailand public signage.
The purpose of this paper is to provide a development of Image recognition Android application
for tourist or other foreigners in Thailand, which could used to recognize and translate Thai
characters in the pubic signage board in natural scene. In this paper, it is selected Android as
a mobile operating system, and Android Studio as development environment. The Leptonica C++
library used for image processing. The Tesseract OCR Engine, which one of most popular open
source library of OCR, used to recognize Thai characters. After recognition, the BAIDU
translation service used to translate Thai language to English. What is more, the development
technology of SQLite, JNI, HTTP is used during developing application. In order to test and
improve recognize effect of the application, this paper tried to train a new kind of font of Thai-
language public signage. As a result of experiment, the application could recognize Thai-language
public signage satisfied Consequently, this paper success to develop a new Image recognition
application for Thai-language public signage based on Android platform. In addition, it is
improve effect of recognition by training new kind of font. Future work might continue to

increase types of training font.
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3.1.1 N3EUIUNIT Mobile app
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M™13199 3.1 Mobile hardware standards

Operating system Android

Minimum system version 9.0 or more

Camera pixel 8 million pixels

CPU 1GHz

RAM 2GB

Other Higher versions of the Android system need
dynamic authorization to keep the data
network unblocked
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3.2 M3IBNUMITUMN

9
% %

J < o { 1
mmwmmﬂumumuumiuﬂ’iz‘mumimmummixuu ﬂ?Wﬁ%ﬂ@@ﬂﬁgﬂﬂawa

v

o 9 ) 2 dy = A
Mmuazmssuinmdiagun e Tz yaddsmsgiam

)

3.2.1 919NN

(1) NFLVIUMITDIWAINAININA 3.2

Start |:>Call el s f°r|::> el fisgs ::> End
shooting

PN 3.2 NTZUIUMTDENN

Y Y K '

fn:  ilef IMa18aMobile ClientttagAanNifun1enIn View layer 92 a9f1d91% Controller

U

layer 1198189 Controller layerdz @am1da 11 Model layer iilomsdszuiananinga 11/

(2) NTLUIUMITDWAINUDI code AININA 3.3

Uri PhotoUri; //Photo Location [E)5{RiFHtl

//Click snapshot button M IEIEH
public void getPicFromCamera() {

//Check self permission 1 &5 5 S SR

if (checkTokenStatus() {
infoPopText("Permission Denied!");
return;

}

//Connect to Camera HEERIEERL

Intent intent = new i y.this, CameraActivity.class);

intent.putExtra(CameraActivity.KEY_OUTPUT FILE_PATH,
FileUtil.g: 9 i 0).getAbsolutePath();

intent.putExtra(CameraActivity.KEY CONTENT TYPE,
CameraActivity. CONTENT_TYPE_GENERAL):

Log.i(TAG, "Start Camera acitivity" );

//StartiSRiRs L
startActivityForResult(intent, REQUEST CODE_ACCURATE_BASIC);

}
//After pick up photo FEREF IS

void It(int requestCodae, int resultCode, Intent data) {
super.onActivityResult(requestCode, resultCode, data);

//Succeed to pick up photo FEMIEFFE
if (resultCode == RESULT_OK){
// Pick Up From Album IR
if (requestCode == ALBUM_CODE_FOR_RESULT )
{
PhotoUri = null;
if (data != null) {
PhotoUri = data.getData();

H
/7 Pick up from snapshotifit {AIGLEE
if else(requestCode == CAMERA_CODE_FOR RESULT) (
i ice.recAccu ic(this, FileUtil.g

ntext()).g itePath(),new i ice.ServiceListener()
@Override
public void onResult(String result) {

OcrResultString = result;

0
OCRPage.setText(OcrResultString):
PhotoUri = getFileName();;

}
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T
} else { // Failed to pick up photo, go to the Tranlsate Pagei® R BB} %K, EREEIEITRE
PhotoUri = null;
menultem.setChecked(false);
It =k igationVi tM 0. (TRANSLATE_PAGE);
menultem.setChecked(true);
viewPager.setCurrentitem(TRANSLATE_PAGE);
]

//Go to OCR Page Bt FIOCRFE
OCRPage setimage(PhotoUri.toString();
]

d‘ 1
NN 3.3 code VBINTESUIUNITNIYNIN

9
322 5‘]Jﬂ1Wi]1ﬂE)a‘]J3J§‘]J

Y 1
(1) NILVIUMITUNMNIINBATUFY AanINh 3.4

Get pictures
Start from Load image End
album

9

MU 3.4 NITVIUMITVAININGAUNFL

Y 9 K

] Y '
an: Lﬁepﬁmmm Mobile Client LmZTUﬂTWiHﬂE)mJiJg‘]J View layer veaarmde1¥ Controller
i o <3 1 o v
layer N0 5UN M JlddongUn1miaianda Controller layerazdafda 1 Model layer

iomstlszuranamnoalll
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2 ﬂi%‘U’Juﬂ'liﬁJﬂ']meﬂ’f)aiJiJgTJ“UEN code AININTN 3.5

Uri PhotoUri; //Photo Location [ {RTFHE

//Click SelectFr: Alb: button BEM ISgitii]
public void getPicFromAlbum() {

Intent intent = new Intent();

intent.setType("image/*");

intent.setAction(Intent. ACTION_GET_CONTENT);
startActivityForResult(intent, ALBUM_CODE_FOR_RESULT);

}
//After pick up photo FHIEE M TS

void It(int requestCode, int resultCode, Intent data) {
super.onActivityResult(requestCode, resultCode, data);

//Succeed to pick up photo MM IEIEEH
if (resultCode == RESULT_OK)(

// Pick Up From Album MIEiishistiz

if (requestCode == ALBUM_CODE_FOR RESULT )

PhotoUri = null;
if (data = null) {
PhotoUri = data.getData();

)
/7 Pick up from snapshotifiis B E -
if else(requestCode == CAMERA_CODE_FOR_RESULT) {

.recAccu this, FileUtil.g
@Override
public void onResult(String result) {
OcrResultString = result;
)

1)
OCRPage.setText(OcrResultString);
PhotoUri = getFileName();;

¥
} else { // Failed to pick up photo, go to the Tranlsate PageitiEi
PhotoUri = null;
menultem.setChecked(false);
Item = b igationVi 0 (TRANSLATE_PAGE);
menultem.setChecked(true);
viewPager.setCurrentitem (TRANSLATE_PAGE);
H

//Go to OCR Page BHi4EIOCRS?H
OCRPage.setimage(PhotoUri.toString 0);

1

|

g ntext().g

itePath(),new

.ServiceListener() {

9

MU 3.5 NTTVIUMTTVAINIINGAUNF VRS code

3.2.3 A9NIN
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T
//After snapshot, require to corp photo JABER, EERHERZIMKEE
private View.OnClickListener cropConfirmButtonListener = new View.OnClickListener() {
@Override
public void onClick(View v) {
Rect rect;
rect = overlayView.getFrameRect();
Bitmap cropped = cropView.crop (rect);
lisolavi Vi 1 Bi

playlmag pped):
cropAndConfirm();
doConfirmResult();
}
B

//Save and pass the croped photo {RIFHHEBIEERIEEHBIXIE
private void doConfirmResult() {

CameraThreadPool.execute(new Runnable() {
@Override
public void run() {
ty {
FileOutputStream fileOutputStream = new FileOutputStream(outputFile);
Bitmap bitmap = ((Bi -awable) display geView.getDrawable()) i 0:
bitmap.compress(Bitmap.CompressFormat.JPEG, 100, fileQutputStream);
fileOutputStream.close();
} catch (I0Exception e) {
e.printStackTrace();
}

// Pass the croped photo to OCR page FEEfI X TIOCRFH
Intent intent = new Intent();
intent.putExtra(CameraActivity.KEY_CONTENT _TYPE, contentType);
setResult(Activity.RESULT_OK, intent);
finish();

MNAN 3.6 code VDINANN

3.3 M3

[

33.1 MINNIDNYT

U

(%

I ~ o (% o Y 2 a o

Tesseract OCR 111 Engine N14d115unsitonvszmann fimunaulagusyn
HP 5219141) 1984-1985 TagisuduninnliswaisessaviSygyuonluieslfiianisap

3’, 4 o o 4 Jd S @ X ~ < 1
Tastianuaalaieri Il ldsuanuasesaunuuestlundn &1luil 2005 HP A'ldwenuns 1
I ~ I 9 ) = @ @ o o o dy 9 Y
111 Open Source Taal google Wudmivayy Fuinwannawsnihgamdainldaula

Y A o & A Voo '
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[l o [ (=Y . =< Ao dy ax 9 9 ) o
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1) A9 Tesseract-OCR @3dila CMD inputf 14 Tesseract AINING 3.7
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Microsoft Windows [Version 6.3.9600]
(c) 2013 Microsoft Corporation. All rights reserved.

C:\Users\Administrator>tesseract
Usage:
tesseract --help | --help-extra | --version
tesseract --list-langs
tesseract imagename outputbase [options...] [configfile...]

OCR options:
-1 LANG[+LANG] Specify language(s) used for OCR.
NOTE: These options must occur before any configfile.

Single options:
--help Shouw this help message.
--help-extra Show extra help for advanced users.
--version Show version information.
--list-langs List available languages for tesseract engine.

:\Users\Administrator>C:\Users\Administrator\Desktop\

' v
= Q d
MNA 3.7 AAAA Tesseract-OCR A5

] d L}
2)  easaseuiesudimrnanisnaaauale 1uAa1n Tessdata best 1ae'li'ld

[ 1 A < ] ) 1 dey A ] )
ﬂiﬂu@ﬁ@$1§WWJMﬁﬂﬂWﬁﬂﬁ@ﬂ?WﬂuNu811%@3%@@Tﬂ3ﬂﬂuﬂ$UWNﬂ31NuNu81

3 outputl.txt - Notepad — &

View Help

( AULFTIVANSTT

f'lll{lﬂ‘iim?

[ [

d' 9 v d‘ v Y o
MNAN 3.8 NITINDNUIL MAN 3.9 WaAINIT3BNUTE
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3) a9 tif 1az box AIN WA 3.10-3.11

ﬂﬁmm‘i

MWN 3.10 a9’ 4 tif

(] Ch\Windows\system32\cmd.exe

Microsoft Windows [Uersion €.3.9600]
(c) 2813 Microsoft Corporation. All rights reserved.

C:\Users\Administrator>cd C:‘\Users\Administrator\Desktopi4
C:\Users\Administrator\Desktop:\i4>tesseract thaz2.dbcomborkx.exp®.tif thaz.dbcombo

rFkx.expd® batch.nochop makebox
Tesseract Open Source OCR Engine vu5.0.0-alpha.20190708 with Leptonica

C:\Users\Administrator\Desktop\4>

MNA 3.11 7319 box

v Y o

@ @ ' < o
4) ﬂﬁllfﬁﬂl@]’)ﬁ%ﬂﬂﬂi ﬁ’mamﬂumwmiijmaﬂmmuauu Glmauamwami

o v J < J o & v o 1% : 1
j’}ﬁ]ﬂuﬂﬂauuCharﬂzmu:nNami%muﬂumaﬂmmmmﬂqy%mﬂmdmﬂmmhlmmmﬁ

MUV AININN 3.12-3.13
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File Edit Settings Tools Help
Trainer | Box Editor | TIFF/Box Generator

Open Reload Merge Split Insert Delete

Box Coordinates | Box Data | Box View

c.. T u Eﬁ @

w0

2 u 105 as 59 82

a 232 a3 as 62
L] 2 a; 53
s ) 50 52
T i a; 52 62
= 1l as 11
2 a 52

502 a; 62

a Yo o 9 o 9
MAUN 3.12 mwmsgm@ﬂmamuaummﬂw

Trainer Box Editor TIFF/Box Generator

Open Reload Merge Split nsert Delete

Box Coordinates || Box Data Box View

Sl X h 4 Width Height

e A ALY

LI ]

[
1
y
R
i
Uy
!
i

[

! o o a J
JTI‘INﬁ 3.13 ﬂ'lWﬂ1§§iﬂ ﬂ"llﬁgéluﬂﬂﬂfﬂ'lﬂﬂ'lﬁWMW

Y Aa

= Yo Y £y 9 s v
Gﬁﬂﬂlf]N@WﬁWﬂiuﬂﬁg%ﬁ]ZﬁmLlﬂll"lliﬂflclﬁh'iﬂal‘léEl Gluﬂi%‘lj’JuﬂTﬁLLfﬂ]NleUl,iW]ENLLEJﬂ

' Y v Yy v Y =~ E) v @
lma%f]ﬂ‘HiﬂT]sﬂll‘VlEJGl,“ViQﬂ@]’E)\iﬂ’)&l@]ulflﬂ!lﬂ%ﬂ@uﬂﬂﬁvhﬂﬂﬂﬂﬂGI’é]\?GI,Uﬂf]ﬁllu Char WaN19

U

uf luAInIng 3.14-3.15
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File Edit Settings Tools Help
Trainer | Box Editor | TIFF/Box Generator

Open Reload Merge Split Insert Delete

Box Coordinates | Box Data | Box View

Ciiar b Y | Width Height r 4 ) < - "
q 40 36 56 o7 . .
- . y y | r
2 u 105 a3 59 62
g 174 16 55 ag
h 232 a a 62
5 1 2835 4 63
6 - 337 3 50 68
n 394 4 52 62
1 451 a 43 62
e k] 502 4 4 62
Find

Page: 172 n >

mwi 3.14 ammssonvszanihenasmand la

File Edit Settings Tools Help
Trainer || Box Editor | TIFF/Box Generator

Open Reload Merge Split Insert Delete

Box Coordinates | Box Data | Box View

[ Char| X Y Width Height
2 u 142 150 36 40
3 5 182 124 31 &7 A (
FALYSIYNI
a T 216 151 23 39
(B4 38 oA A IvT
5 1 243 151 26 39 "
L] o 273 147 32 as ! i
7 n 308 5 33 30
8 1 344 5 29 39
] E 375 151 26 EL
Find

Page: 2/2 L |

[

MW 315 Mums3Tisnuszanmsiuindansud ly

v Y Y 9
5)  umsinluvagil 1We unicharset sggnarisuuas Irldtvz 1¥dmiuns

= 4 v v A
57059 LVVDNYT AININGN 3.16
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o CAWindows\system32\cmd.exe — B

Microsoft Windows [Uersion 6.3.9600]
(c) 2013 Microsoft Corporation. All rights reserved.

C:\Users\Administrator>cd C:\Users\Administrator\Desktop\4

C :\Users\Administrator\Desktop\4>tesseract tha2.dbcomborkx.expd.tif tha2.dbcombo|
rkx.exp® nobatch box.train
Tesseract Open Source OCR Engine u5.0.0-alpha.20190708 with Leptonica
Page 1
APPLY_BOXES :
Boxes read from boxfile: -]
Found 9 good blobs.
Generated training data for 1 words

Boxes read from boxfile: 9
Found 9 good blobs.
Generated training data for 1 words

C:\Users\Administrator\Desktop\4>unicharset_extractor tha2 . dbcomborkx.exp0.box
Extracting unicharset from box file tha2.dbcomborkx.exp®.box
Wrote unicharset file unicharset

C:‘\Users\Administrator\Desktop\4>mftraining -F font_properties unicharset -0
thaZ.unicharset tha2.dbcomborkx.expd.tr

5] CAaWindows\system32\cmd.exe = =

C:\Users’\Administrator\Desktop\4>mftraining -F font_properties unicharset
thaz.unicharset thaZ.dbcomborkx.exp®.tr

Warning: No shape table file present: shapetable

Failed to load font_properties from font_properties

C:wUsersh\Administrator\Desktop\4>chtraining -F font_properties unicharset
thaz .unicharset tha2.dbcomborkx.exp®.tr

Reading thaz.dbcomborkx.expd. tr

Clustering

Writing normproto

C:“\Users:\AdministratorzDesktopi\4>mftraining -F font_properties unicharset
thaz.unicharset thaz.dbcomborkx. expd. tr

Warning: No shape table file present: shapetable

Failed to load font_properties from font_properties

C:\Users:\Administrator\Desktop\4>mftraining -F font_properties unicharset
thaz . unicharset thaZ.dbcomborkx.expd. tr

Warning: Mo shape table file present: shapetable

Reading thaz.dbcomborkx.exp®.tr o

Flat shape table summary: NHumber of shapes = 7 max unichars = 1 number with mult
iple unichars = ©

Warning: protos/configs for Joined in CreatelIntTemplates()

a 2 = .
MWN 3.16 3UNITAN unicharset

o R @ . 4 =~ 14
6) MFont characteristics NU Aggregating font features 1itegnninouanivlne

o =2 o Y9 o J .o = 9
ﬂ1u3un1ﬂl§1ﬂ\‘]ﬂ’lwu@1ﬁ3ﬂ'lﬂ'nenhl‘ﬂﬂllll°UV\I’f]uﬁinﬁijz']ullaziﬂll Font characteristics AW

Y 4 1 Y A ' o2 o o
a9 191nd xt nou As¥efont properties 1dald normal 0 0 0 0lulWdl 1deds
J
mftrainig -F font properties -U unicharset -O tha2.unicharset tha2.dbcomborkx.exp0.tr wldld
unicharset’d'Yq auad 1dmds cntraining -F font properties -U unicharset -O tha2.unicharset
s o & o '
tha2.dbcomborkx.exp0.tr wldllg shapetable aaiudalalla inttemp pffmtable

normproto AInINA 3.17
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MName Date Type Size Tags
&= 1 11/9/2019 11:26 AM TIFF image 9 KB
& 123.4f 12/29/2019 4:40 PM TIFF image 54 KB
font-properti 12/20/2045-4:40-Pi Fit 1 KB
D & — =
normproto 12/29/2019 959 PM File 2 KB
pffmtable 12/29/2019 10:11 PM File 1KB
shapetable 12/29/2019 10:11 PM File 1 KB
tha? dhcomborky e 12292019 4.54 DhA B File 1 KB
¢ tha2.dbcomborkx.e.. 12/29/2019 4:52 PM TIFF image 61 KB
tha2dbcomborkxe..  12/29/2019 9:57 PM TR File 35 KB
tha2.dbcomborkxb...  12/29/2019 4:40 PM BOX File 1 KB
tha2.unicharset 12/29/2019 10:11 PM UNICHARSET File 1KB
unicharset 12/29/2019 9:58 PM File 1KB
.
NN 3.17 9Font characteristics N1 Aggregating font features
9
7) 4314 traineddatalvsivuaeunounii 185y 4 lidnae inttemp  normproto

pffmtable shapetable un inttemp normproto pffmtable shapetable i Utha2.inttemptha2.normproto
tha2.pffmtable tha2.shapetable e T¥Mda combine tessdata tha2. o a5 19traineddata 133

Aan1NN 3.18

Mame Date Type Size Tags
&= 1.uf 11/9/2019 11:26 AM TIFF image 9 KB
| O123.40f 1272972019 4:40 PM TIFF image 54 KB
foni_properties 12/29/2019 440 PM File 1 KB
tha2.dbcomborkx.e.. 12/29/2019 4:54 PM BOX File 1KB
¢ thaz.dbcomborkce.. 12/29/2019 4:52 PM TIFF image 61 KB
tha2.dbcomborkoce... 12/29/2019 9:57 PM TR File 35 KB
tha2.dbcomborkxb.... 12/29/2019 4:40 PM BOX File 1KB
tha2.inttemp 12/29/2019 10:11 PM INTTEMP File 125 KB
tha2.normproto 1272972019 9:59 PM NORMPROTO File 2 KB
tha2.pffmtable 12/29/2019 10:11 PM PFFMTABLE File 1KB
tha2.shapetable 12/29/2019 10:11 PM SHAPETABLE File 1KB
tha2.unicharset 12/29/2019 10:11 PM UNICHARSET File 1KB
unicharset 12/29/2019 9:58 PM File 1KB
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CAhWindows\system32\cmd.exe —

Done !

C:wUsers\Administrator\Desktopi4>chtraining -F font_properties -U unicharset -0
tha2.unicharset thaz. dbcomborkx.expd. tr

Reading tha2.dbcomborkx.expd®.tr ...

Clustering ...

Writing normproto ...

C:\Users\Administrator\Desktop\4>combine_tessdata tha2.
Combining tessdata files

Output thaz.traineddata created successfully.

Uersion string:vw5.0.8-alpha.20130708
1:unicharset:size=615, offset=192
3:inttemp:size=127385, offset=807

4:pfFfmtable:size=109, offset=128192
S:hormproto:size=1042, offset=128301
13:shapetable:size=130, offset=129343
23:uversion:size=21, offset=129473

C:\Users\Administrator\Desktop\4>

m

MName Dat

&;| 1.af 1
;| 123.4f 12/29
font_properties 12 20
tha2.dbcomborkece... 1
& tha2.dbcomborkxe.. )
tha2.dbcomborkx.e.. £
tha2.dbcomborkxb.... 12,
tha.inttemp
thaz2.normproto 12/29/20 39 PM

tha2.pffmtable
tha2.shapetable
tha2.traineddata 1 2

=~
A

[

[\l w o [0
= = mnw = =2 =2 2 k0
A R AR AR A A ARCER

7

A

ws ] ws B v e o A v w I A o R s O A v A v 0

thaz.unicharset T2/20,20 ] X )

unicharset

ANA 3.18 319 traineddata 1

LY ~ o 3 ~ as ]
8) wanadonliaaginz.1o Gwiuly1dNezswismsineusuriulysunsy
. . WM o o s o q Yan A 2
MIANOUTH tesseract LAY jTessBoxEditor 1A luaasnyswanaus 1435msnadevudiedu
1 Y 1]
aunsosadimelneluaind 32 mniwieldussgeanisaasi ocR  Inesiauun
Aq yan = Y ¥ A = ° A ] .
unanuilFIsnsineusudeduneinousuniu Inesuaunin  lufigaadi Library

Anousunimlne
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outltxt - Notepad — B

File Edit Format View Help

Audsons T

MNA 3.19 wanaaovluy

3.3.2 mylfunaaiiomsiianain

~

A =] Y Y o v A ] Y 1 3 A
Llalli’lﬁ‘lflWTUﬂ’IiV\]ﬂﬂUiNﬁ’liﬂiﬂllﬂhlsUhlﬂ’f]ﬂsllﬁgﬂ'l\iﬁ:]ﬂulilgﬂﬁﬂﬂ LLﬁﬁﬂJW’lﬂﬂ@

v
v

Yo 9 A 1R 9 2 =9 @ o A
N133YINVBINANDIADY “HQLﬁ’IG]'E]QLW?Jﬂ’IﬁP\lﬂ@ﬂiﬂ’ﬂﬂﬂli% ANNINN 3.20

cluster unicharset combine prototypes

make unicharset file > fi > rename prototypes L
for extended library file to Creat_:e files —>files
prototypes files

d' [ 1 d‘ Yo A
HNNN 3.20 ﬂi::‘uaumimsﬂimzmmamsgmmwmﬂ

A3: 9TVIYAIN 3.20

Y
&/

YUAOUN 1 make unicharset file for extended library

4 4 [}
@319 font_properties tiosan lansisvuialug)

Q-

Tdfee I:mftraining -F font properties -U unicharset -O tha.unicharset tha.font.exp0.tr

Y '
Q/ S .

YUABUN 2 cluster unicharset file to create prototypes files

Tdfedra cntraining -F font properties -U unicharset -O tha.unicharset tha.font.expO0.tr
s . .

awldlalg unicharset, inttemp, normproto, pfftable

Y v
4 =

YUADUN 3 rename prototypes files
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e normproto; pffmtable; inttemp; shapetable uiiu tha.normproto; tha.pffmtable;
tha.inttemp; tha.shapetable
VUABUN 4 combine prototypes files

Tded combine_tessdata tha. ilzhlﬁﬂlﬁmiﬁjﬁﬂj

3.4 baidu Translation A9MWN 3.21

Translation
request

Return result

Baidu Translation

translation terminal

API server

o

NN 3.21 Baidu access process

3%1%} baidu Translation API @429 3.22

Connect
network

|

Send HTTPGET

Requests
\ 4
Get HTTP L Get The Qutput Retyrns
Respond ® Returned Data Translation
Object Results

WA 3.22 Translation process

9
Q/

A3: YUADUN 1 : connect network
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ulan w@eald server 39d03@dnetwork B4 code AINIWN 3.23

String requestUrl = getUrlWithQueryString(host, params);
URL uri = new URL(requestUrl);
HttpURLConnection conn = (HttpURLConnection) uri.openConnection();

MNN 3.23 code 919 network

Y
c%

YUAOUN 2 : Send http get request

. At 4 o v ]
msuia baidu @11150 1975 get YO HTTP tWosiimsveses (19

http://api.fanyi.baidu.com/api/translate l1Jve ) ¥4 code AININT 3.24

private static final String TRANS_API_HOST = "http://api.fanyi.baidu.com/api/translate”;
public String getTransResult(String query, String from, String to) {

Map<5tring, String> params = buildParams(query, from, to);
return| HttpGet.get(TRANS_API|_HOST, params);

}

MMNA 3.24 code MM IUDT04

snde ¢ udamm Ine@dafn:)iludingy
q=alaane
from=th
to=en
appid=2015063000000001
salt=1435660288 (random code)
Platform-assigned keys: 12345678
Generate sign -
Step1.Stitching strings 1: splice
appid=2015063000000001+q=a JAARAL +salt=1435660288+key=12345678
Get stringl . “2015063000000001 A1 ANL 143566028812345678”

Step2. Calculate signature . (MDS encryption for string 1)



sign=md5(2015063000000001 & aan

sign=e3813ffed6da733d38b71793d653231f

Splicing complete request:

S 1

143566028812345678),get

http://api.fanyi.baidu.com/api/trans/vip/translate?q== 1499

44

ﬂlz&from=th&to=en&appid=201 5063000000001 &salt=1435660288&sign=e3813ffed6da733d38

b71793d653231f

M13197 3.2 data type

Field name type not null description
from TEXT YES Translation source
language
to TEXT YES Target language
Client id Appid YES A authorized
key,registered by
developers in Baidu
Developer Center
q TEXT YES Request translated
text, The field must
be UTF--8
encoded,urlencode
encoding required
src TEXT YES Source language
dst TEXT YES Target language
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=

UADUNI: Get HTTP Respond Object

£EQ

) A

. J @ < . . [ {
M3u1la baidu ToyaNaINAVNIABUNAND json F9 code AININA 3.25

tring query = srcText.getText().toString().trim(:
tring tranString = api.getTransResult(query, "th", "en™); |

Y o
MNN 3.25 code LWALND json
A 1yu {"from":”th",”to":"en”,”trans_result”:[{"src":"ﬁ’slﬁa?iz " "dst":"hello"}]

9
%

VUADUN4: Get The Returned Data @4 code AINNN 3.26

String result = api.getTransResult(query, "th", "en"):
Fing translation = JsonParse.parse(result);
resultText.setText(translation);

MNN 3.26 code Get The Returned Data

9
%

< ] o =
VUADUNS: HAaMILLa B9 code AININN 3.27

String result = api.getTransResult(query, "th", "en"):
String translation = jsonParse.parse(result);
esultText.setText(translation); |

MNAN 3.27 code mamsuila

a d
3.5 dwmestvlay INI

. A as Ao q 9 ~ Y .
JNI (Java Native Interface) A9 25015 119110 5181015015 9n 19911 native
v Y 1 Y
code (ruvadTdsunsun@euvuTagldniu C vio c++) nnTsuasuannmsuveuvu'ld
=\

A v o 3y YA Y A A =Y =~
Wiﬂiu%’]ﬂﬂﬁﬂﬂuﬂqﬂ ﬂ’E]!,'iElﬂﬁlflfﬂﬂu"ll@ﬂITJillﬂ‘ill‘ﬂLGUElu"lluﬂ'JEJﬂ’l‘H’lﬁ]’l'NﬁnﬂTﬂ'ilLﬂill‘ﬂ

a X g A ] 8. A o q Y
WEUAU A28ATHT C $30 C++ dZHUI INT 9213/ interface Huuaean1en liaiuves
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Tdsunsuauazarvves Tdsunsui@ousie C ¥se C++ ausaunulanield process
[ o I o [ 1 3 o 1 o
@iy hausuuduTdsuasu@edny TulsdunuuaeaTUsunsuyinausunu)
v & ¥ A

A 9 9 ] a 4 1 1
Lu@\i"ﬂ"lﬂﬁl“lf Tesseract ABIHIUDUIND T INI ANUULITTIADITOUADITHIN

TU5UNTUIAVA 1ag INI 1D transfer Tesseract HINTEUIUNTISUUAINNA 3.28

System. LoadLibrary (
Java Declare Local ) Tesseract Dynamic
Methods Link Libray

v
JNTI_OnLoad( )

Tesseract

initialization

Tesseract run

NINT 3.28 ﬂﬁxmumiizuuﬁuma%m% INI

A3: 9TV1NIN 3.29

g ]

H 1] 4 1
YUABUAN 1 : Java declare local methods. 19411 code native 1o a3 TH 1¥A 18101 g

1950111 Java San WA 3.29

public native void nativeSetimage(
byte[] imagedata, int width, int height, int bpp, int bpl):

NN 3.29 code Java declare local methods
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9
%

VUnoUN 2 ’e’f%}NL‘]dJuula‘Uiﬁ(Dynamic link library) uaz1d INI-OnLoad 1#® Tesseract

initialization A4NINN 3.30

static {
System.loadLibrary("lept”):
System.loadLibrary("tess"):
nativeClassinit();

}

N 3.30 code Dynamic link library

Y
c%

VUNOUN 3 : run Tesseract AININD 3.31

Bitmap bitmap = BitmapFactory.decodeFile(filePath):
essBaseAPI baseApi = new TessBaseAPI();

baseApi.setimage(bitmap);

String text = baseApi.getUTF8Text():

MMNN 3.31 code run Tesseract

9 1 [ '
VUADUN 4 1l0IAT DAY (Virtual Machine) free 92 111af %1 INI_OnUnload ()

A Y =
IN® delete AININN 3.32

jpublic native void Clear(:
lpublic native void End():;

baseApi.clear();
baseApi.end():

MNA 3.32 code delete

3.6 OCR 33UDD3595 0

v 4

o = Y o <3 Y Y Y a o
Waﬂﬁ]”lﬂl"llﬂuiﬂiuﬂilligﬂ‘]_lﬂﬁgiﬂlﬁiﬁ]uﬁﬁliWﬁﬂﬂ‘lbﬁcodellﬂﬂ‘walﬂ%uﬂiii}ﬂmm

g < a A o & 3A s 7 o A
Lﬂumwmﬂim1mﬂmuaﬂwam%umﬂﬂallvh apk ﬂi%‘]J’JLlﬂ"li‘Uiii]llwa ANNINN 3.33
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1 Source q
Assets Resources Manifest Libraries Key

Code
aapt

R. java

+—
i javac

*. class

|

*. dex

aapt

resources.
arsc
[ J
¥ apkbuilder—u

unsigned
apk

l jarsigner

signed. apk

v

4 ¢
canﬁ 3.33 NIZUIUNTT OCR JUVVITINUN

flan: e5uenIN 3.34
y ; - . g ¢
dunoui 1: 191A50910 aapt(Android Asset Package Tool) tioyiutiamn 1Wg Assets
4 4 . I <3 =\ Y] gﬁ 9 ~ 9 [
11l8Resources W@ Manifest uuiiainal udaresources.arse 1AUUAI19 ID Neroandoanulu
I 4
198 R.java
? a ¢ A 9. . Y o . [ v
Yuaouh 2: Aow INa source codend 19 java compilernon IndaunIY java Naviuave 19

* class

I

A

2 { { <
VUADUN 3: 1IN0l oudalvikilasy * class 111 * dex
A A

35 0iipapkbuildert/aounianafiudaresources.arse Tna * dex 1T Tng
unsigned.apk

ﬂ‘?umuﬁ 5: 19 1w Android.keystorel“‘]sm%ﬂllwﬁapk

ﬂ‘?umuﬁ 6: Gl%m%ﬂﬂﬁﬂjarsignerlﬂéElullwﬁ’ unsigned.apk A key Au'lng signed.apk

@ L a o
OCR 52 UVUTTINUH 1FU3 909009 3.34



Name Date modified Troe Size
B sopeleaseapic 1102020 1049PM  Ancroid Applicato.. 32858 KB
outputjson /10,2020 1043PM  ISON File: 16

i/ Home | MyDesice | App Center | Games | More
.

Device not connected m

) sakp 0 ke ® @ Sy Becowey

HiSaite 010305 Tosk Mans

ThaiOCR

4 @ L a
MWA 3.34 OCR 5YUVVTTYHUN 1F1U3

49
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3.7 agl
dy ' = A A A A Y
Tuunierna1nnen1seenuUUTEVULENNBDD SsUVenNenolsenoudle
3 aaull Photograph ,Translation ,Vocabulary d miu@,a Photograph 191AT04i0 Tesseract open
A =< Y o v . Y g .
source LwamsNﬂaﬂsmgazmigmmw muiug}a Translation 14 Protocol HTTP U Baidu
. A < = @ @ 1 9y
Translation tVouaniy Inelumyduduniwoingy @auluga Vocabulary Tasldszuu
. < .
Android 1o save n¥1lng mseenuuuszUDLENioDoIIINd AR lHIAT0D Android

. v a O a o . Y 9q ¥ v
Studio MoVT37 TUAARAIBNNAIATY Android THH 19 1114



VN 4

Han1InaaauITuUY

dy dy 1 =S 9 d' I o 9
e luunilaznaniimnanaaeunisidauvesTdsunsungide laeenuuy
Y Y
wuaaa Tdsunsuivunvazdseauaulumswannldsunsy msdszmanamslgauazns
o VA Yo A o ~ o ,3 o YA 9
YSuunaiienszsidanain lagimsnadouszuunmay lunisnadeumviualnums 1oy

a o A o 43 Y a & A v A A A A Y Y Aa
IN TﬂﬂfﬂiuTI‘ﬂﬁuﬂﬁMVIW@JJHWJHLLQ'JMTW@WN‘UHL?]36\1T‘I/IiﬁW‘VIll@ﬂﬂ LWE]‘VI%%GIGINTHU],WMQ

4.1 ammagenlumsnaaay

% = g’/

g Y o [ ' A v IA Aa a oa
e ldhnmsnadou Tsunsuatnanuunies Insdniiodonaaaiszunlgiams

HOUATOIADSHU 9 JU Huawei

3 v 4 Jd {
M 4.1 Insdwniodonouasesn 1 Huawei 9 115 umsnaaouTisunsy
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Y -3
4.2 "r‘i‘l»ﬂ‘i]ﬂ!!ﬁﬂQwﬂﬂ1§ﬂ1ﬂ1uﬂlﬂﬂiﬂ§!!ﬂiu

*

ThaiOCR

AN 4.2 1AAIThaiOCR APPUUIATOI INTANTH0D 0

4.3 ThaiOCR HijuWaniufe Vocabulary, Translate, OCR

Snapshot
SelectFromAlbum

PN 4.3 wﬁmé’ﬂmeﬂﬂmﬂm
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4.4 aminaaay

4 I o a
wanmInaaoueams 1enu Tlsunsy e liidlusihau1dasa
[ P
1) Hansnageu Yulensures OCR

1.1 918NN Snapshot

MW 4.4 1ETAINITAIY3910 Snapshot

1.2 2180110 Select From Album

Snapshot

SelectFromAlbum

MNN 4.5 Lm’ﬂﬂﬂ’lifﬁﬂg‘ﬂiﬂﬂ Select From Album



1.3 AANIN

MNA 4.6 LLAAINITAANIN

2) NAaN1INATOU Translate

. ur¥ — — = —
-! DPU ¢
AuE1TANT J | FrutfEITNS

@@

Government center |

Eb o = Eb _m =

ci I @ v A
MNN 4.7 Llﬁﬂ\?ﬂ'lkl’lll‘lflﬂuﬂmﬂuﬂ'lkl'IENﬂi]‘HﬂiJfl]Ll



55

3) HAaN1INATDY Vocabulary

&

NN 4.8 LAAINTT Vocabulary

% v 9
4) Namiﬂﬂﬁ@uﬁﬂﬂ%umﬁugﬂum OCR

1 o @ o = 9 v o A Y a :
ANUHNUUIIUDITEUY OCR U191N ’E‘]Gli'lﬂTiiﬂﬂ/lQﬂ@]ﬂﬂ GliWﬂ'liii]'lﬁﬂl@NﬂWﬁ'm “TN
H Y Y
v = (9 [ Y

9 o Y o 9y o v W
m1ﬂ31MQﬂﬁm=fﬂmaugm‘vmﬂﬁm/mu’mmﬂﬂyiﬂdﬂu@ JUU

ya o
1
U U

s ldvimsnaaeuny

9

9
“ﬂ'lﬂ‘ﬂ\ﬂ’illﬂl4 ﬂ'lW“i’j'IEI ﬂdﬁﬁ)ulﬂﬁ

Thudea

UMUIRTIASURY

Thauaailos

MNA 4.9 éi’aafhwaﬁjwauu
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O (8) ®

(10) (11) (12)

(13) (14)

M 9 v
M 4.10 Theaudunldlumsnaaou



9
5) ﬂﬁ“ﬂﬂﬁﬂ‘ﬂ‘ﬂ5$ﬁﬂ‘ﬁﬂWWﬁl'IUﬂ'ﬂmliJufj'lsllf)x‘l%}J']fJﬂ\HﬂiJ

M Y H '
3199 4.1 Theasaundalulamuanuuuud
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Phesan U NUIUDNYT GIIFR U A1
A0NYS figndes | anwgndes | @ashusii | FeRawaa
ToraNaa

Phed 1 13 7 54% 6 46%
Phed 2 23 11 48% 12 52%
Yhed 3 8 5 62% 3 38%
Yhedi 4 29 27 93% 2 7%

Yhed s 9 7 78% 2 22%
thei 6 11 10 91% 1 9%

Yhen 7 33 24 73% 9 27%
Yhen 8 8 6 75% 2 25%
Yhei 9 16 10 63% 6 38%
thed 10 18 15 83% 3 50%
thed 11 6 3 50% 3 50%
thedt 12 11 10 91% 1 9%

the 13 11 5 45% 6 55%
Yhen 14 11 8 73% 3 27%
wane 207 148 [71.5% 59 28.5%




-~ 9 Y a a4 A 1o
M1919N 4.2 1J1EJ@NL@111‘I/ILW3Jm13JLL3JuEn
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thoaamu U UIUONYT 0031 NUIU M3
AIONYT figndes | anwgndes | @dnusit | Jedanain
TorANaIA
Phed 1 13 13 100% 0 0%
Yhed 2 23 23 100% 0 0%
Yhed 3 9 9 100% 0 0%
Yhedi 4 29 28 97% 1 3%
Yhem s 9 9 100% 0 0%
Phed 6 11 11 100% 0 0%
Yo 7 33 30 91% 3 9%
Yhen 8 8 8 100% 0 0%
thed o 16 16 100% 0 0%
thed 10 18 17 94% 1 6%
thed 11 6 5 83% 1 17%
thedt 12 11 10 91% 1 9%
Yhed 13 11 11 100% 0 0%
Yhen 14 11 11 100% 0 0%
Wanua 207 200 7 3%

25119015197 4.2

9
[

N 11 aNUUUUGIA 91% 71U 83%NT12 1N

o & o A o
NINUA 207 M FIMNUszuIaNaan

Yo A

¥ A & Y A o
blu‘ﬂ”l':ﬁ/lﬂaf’)\iﬂﬁﬂu[}lﬂfﬂqVILTJUTJTﬂﬂﬂwywll‘ﬂﬂllﬂl‘ﬂﬁlﬂﬂli‘ﬂﬂﬁﬂﬂ

J vy

£l

FANABN 97%

N

theaulnaanuuivérgauaihed 7 nu the

AN v o

A0 NUTLANHAULAZ1BATINU
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M 4.11 Thedsanldlumsnaasy
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Aa a 9 ] o Y =
6) mMsnagevdszansmmauaNuuludvesiheoe

M919n 4.3 Thedean luldmuanuuuus
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RCIGEN U UIUONYT 0031 NUIU M3
A0NYS figndes | anwgndes | @ashusii | Fedawaa
ToraNaa

Yhed 1 13 7 54% 6 46%
Yhed 2 23 9 39% 14 61%
Yhed 3 8 5 63% 3 37%
Yhed 4 29 25 86% 4 14%
Yo s 9 6 67% 3 33%
Yhed 6 11 10 91% 1 9%

thedt 7 33 20 61% 13 39%
the 8 8 7 87% 1 13%
thedi o 16 15 94% 1 6%

thed 10 18 15 83% 3 17%
Yhed 11 6 4 67% 2 33%
Yhem 12 11 9 82% 2 18%
Yhed 13 11 7 64% 4 36%
thed 14 11 8 73% 3 27%
wana 207 147 [m 60 29%




d’ 9 = A A ] o
M3197 4.4 Yooy NN u
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($he 1304 U NUIUDNYT | DA U 00131
oY figndos ANUYNADY | AIONEIN | doAanan
TorANaIA
Phed 1 13 12 92% 1 8%
Yhed 2 23 23 100% 0 0%
Yhed 3 8 8 100% 0 0%
Yhedi 4 29 26 90% 3 10%
Yhem s 9 9 100% 0 0%
Phed 6 11 11 100% 0 0%
Phef 7 33 28 85% 5 15%
Yhen 8 8 8 100% 0 0%
thed o 16 16 100% 0 0%
thed 10 | 18 16 89% 2 11%
thed 11 |6 5 83% 1 17%
the 12 | 11 10 91% 1 9%
Yhed 13 11 9 82% 2 18%
Then14 | 11 11 100% 0 0%
wanue 207 18 [;L] 15 7%

1 Y
95118915190 4.4 lumsnaaedanssil

9
[

"o ' VY Aa
LUUHILA 82% LW’i”Iz’J”I‘]J”IEJmJ@]

v

u

v o

Y v

wlFant

v 9 2K o Y =3 1 (Y
9 ﬂsuizaﬂymzﬂmaﬂaQﬂuuazﬂmmmmﬂ“luw

‘]dJu%)JTEJ‘ﬁﬂWH1]‘1‘1/18111‘1/hﬂ151/1ﬂﬁi’]‘]_1

o & o A 4 9 Y 1 ] ] o 19 ~
NIMUA 207 M1 FIMNUsEUIaHAaNTYNADY 93% ‘]J18?{’31!11’1ﬂJﬂ’NﬂJLLﬂJHﬂTQ’QLLW}JVJVI 11 AU
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7) Manaaevlszansmuauanuuiugvesthouaaios

M3199 4.5 Theuaaissnda lulamuanuuuud
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Pheues U NUIUDNYT oA U PR
oy ONYS figndes | anwgndes | @snhusii | FeAawan
ToraNaa

thedt 1 13 6 46% 7 54%
Phed 2 23 15 65% 8 35%
Yheh 3 8 5 62% 3 38%
Yhed 4 29 21 72% 8 28%
Phei s 9 6 67% 3 33%
thei 6 11 10 91% 1 9%

thedt 7 33 19 58% 14 42%
the 8 8 7 87% 1 13%
thed o 16 15 94% 1 6%

then1o |18 17 94% 1 6%

then11r |6 5 83% 1 17%
Then12 |11 9 82% 2 18%
thed 13 | 11 5 45% 6 55%
thed 14 | 11 8 73% 3 27%
wiua | 207 148 71%) 59 29%
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[ thouaaioo U NUIUDNYT GlIFR U A1
A0NYS figndes | anwgndes | @asnusii | Fedawaa
TonaANaa

Yhed 1 13 12 92% 1 80%
Phed 2 23 20 87% 3 13%
Yheh 3 8 7 87% 1 13%
Yhed 4 29 28 97% 1 3%

Yo s 9 9 100% 0 89%
Yhefi 6 11 11 100% 0 0%

Yhedn 7 33 27 82% 6 18%
the 8 8 8 100% 0 0%

Yhei 9 16 16 100% 0 0%

Yhed 10 18 17 94% 1 6%

Yhed 11 6 5 83% 1 17%
Yhen 12 11 10 91% 1 9%

thed 13 11 10 91% 1 9%

thed 14 11 11 100% 0 0%
wana 207 191 @% ] 16 8%

T11IAT19N 4.6
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1AMV UEAB2%N V-3 %N 1z T eN A
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