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ABSTRACT
Languages are a tool of communication used by humans. Languages are used
by human as a main form of communication within a community. By learning a
language, being able to communicate with others who speaks that language might
prove to be beneficial, be it in a business, technological, or even in a cultural context.
Being able to speak a foreign language also allows one to connect with the native

speakers of said language, which possibly unlock a whole new side of the world.

There are a significant number of languages used throughout different places
and times, with it comes its own writing system. Some uses the widely known Latin
alphabets, such as English and Bahasa Indonesia; and some uses logographic

characters, such as Japanese and Chinese.

Learning a new language can be especially difficult when said language’s
writing system uses a logogram, where a written character represents a word. When a
learner encounters an unfamiliar logogram, it can be quite exhaustive for the learner
to look up the definition of the logogram. To mitigate this predicament, a mobile
application is proposed to speed up the rate of looking up logogram definitions. The

application was made with Japanese as the target language.



DEDICATION

| would like to dedicate my final project to my ever-supportive family and
friends who has supported me in every decision | made and whose support has helped

me, whether it be directly or indirectly, in the process of completing this final project.



ACKNOWLEDGEMENTS

I would like to express my gratitude to my advisor, Ms. Cutifa Safitri, Ph.D.,
who has patiently guided me and helped me during the progress of this final project.

Without her guidance and help this final project would not have been possible.

| would like thank my lecturers, whose names | am unable to mention one by
one, has given me the foundation of knowledge and wisdom required for me to do this
final project. The lectures | have received are fundamental for the completion of this

final project and has directed me into the correct path.

In addition, 1 would like to thank my family for enabling my studies and
supported me throughout my history of education. To my mother, who has raised me
into the person that I am now and who has supported me in many ways than one. To
my late father, whose advises and wisdom 1 still hold close to this very moment. And

to my siblings, whose existence I cherish.

Lastly, 1 would like to thank my friends who has helped and supported me
morally and academically. Their blinding support and belief in me have maintained

my spirits and motivation in check.



TABLE OF CONTENTS

DEDICATION ...ttt ettt e e s ettt e s ettt e e s eab e e s s eabeeessabessesbtessssbbasesssbesesssbensssssbensesans 1
ACKNOWLEDGEMENTS ...ttt e e e e s s s bbb b e e e e e s s s e bbabeee s "I
TABLE OF CONTENTS .ottt e e e e s e bbb e e e e e s s ab b b et e e e e e s s sssbbbbeseeesssnes v
LIST OF TABLES ... .ottt ettt s ettt e s et e e s s bt e e e s ettt e e s eabeeessabbeessbeesesarees VI
LIST OF FIGURES ...ttt ettt ettt e e ettt e e e et e e s s bt e e s s s bt e e e s eban e s s sbbaeessrbaeeens VII
CHAPTER | INTRODUCTION ...ttt ettt st bte e s s saba e s s ebaa s s sbae e s s enbaeeens 1
1.1 (27 Xed 1210101 N] o TR 1
1.2 PROBLEM STATEMENT Luttttiitiiiiiitittieeeessiiitbsstesseesssssssssesseessasssssessssssssistsssssesssssisrssseesssssissssees 2
1.3 (O] =] =0 1 1Y/ =TT 2
1.4 SCOPE AND LIMITATIONS ..uvttiiiiiiiiittttiiee e e s setbttiet e e e s s ssssbbaesseessssabbbsteeesssssabasasesesssssbbaaseessesssases 3
15 PROJECT IMETHODOLOGY ..oeeiiiiittttiiieeeesiitittteeee s st seibttessesssssssbaaesseessssbbbaasseessssssbbaasseessssssrreens 3
1.6 [ TO N (o s 10 1 1 N =T 5
CHAPTER Il LITERATURE STUDY ...ttt ettt sttt vta e s s saba e s satae e 7
2.1 ANDROID SDK (SOFTWARE DEVELOPMENT KIT)...ecciiiiiiiictieciese e 7
2.2 CODE REFERENGCES........ciitttttttttteitiiitittieee e et siitbaateeseessastbbbaesseeeseaibb b b aaeeeessssbbbaeeeeessssasbbabaeeeessanses 8
2.3 GOOGLE MACHINE LEARNING KT 1utttiiiiiiiiiiiiiiiii ettt siibrer e e e e s siabbaae e s s e s s sabbaaenssessnnnes 9
2.4 I I DI T e ————————— 17
2.5 AT OEBA . ..o ———————— 19
CHAPTER T SYSTEM ANALYSIS ..ottt e e e s e e e e e eaaes 20
3.1 SYSTEM OVERVIEW......ciiiettiiiiee e e eettttt e e e e e e sttt et e e e e s e sttt aeteeessessbbbeaeeeesssabbbeaeesessssssbbaaesesesssases 20
3.2 FUNCTIONAL ANALYSIS 11ttieiieiiiiittiiet e e e eeeiitbtet e e e e e st iabaateeseesssssbbabesseessssbbbaaseesessssbbbaseessessinses 20
3.3 USE CASE DIAGRAM ...ttt ittt e e e ettt e e e e s s st b et e e e e e s s e tabb b b e e s e e s s esbb b b eaeesessssabbbaaeeeeessanses 21
3.4 USE CASE NARRATIVE ..utttiiiiiiiiiiittiit e e s e eeitb et e e e e s sttt tt e e s e e s s saabbabeaseessssbbbbaaeesessssabbbaaeeeeessiaaes 21
3.5 SWIM LANE DIAGRAM. ... cuttiiiiee i ettt e e e e e ettt et e e s s s ettt e e e s e s st bteeeeessssssbbeteasesssasbaateeeeessaases 24
CHAPTER IV SYSTEM DESIGN ...ttt ettt e ettt n e e e e s s s ebbraae e e e s s s eans 28
4.1 USER INTERFACE DESIGN .....cctttitiiiiieteesteeseseeessseessrssesssssssssssesssssssessssssssssssssrsseser.. 28
CHAPTER V SYSTEM IMPLEMENTATION ..ottt ettt e s eivvaae e e 36
51 APPLICATION CODE IMPLEMENTATIONS L.vvviiiiiiiiiititiiieeeesseiibttiesseesssssabiesssessesasbrssssessssssssssnes 36
5.2 DEVELOPMENT ENVIRONMENT L..vtttiiiiieiiiiittitiiee s e s siiittiee s e e s sssssaasesssesssssssbbaseessssssssssssssssesssnsns 51



CHAPTER VI SYSTEM TESTING .......ooitiiiiiiie s 52

6.1 TEST RESULTS ..ttt ettt ettt e e e e e e bbb et e e e e e et bbb bt e e e e e s s e bbb bt e e e e e s sesabb b b e e e eesssabbbbeaseeeas 52
6.2 ACCURACY TESTING ...tteieiittiie i ettt esettee e s ettt e s ettt e s s bt e e s s stbaesssabesessbeeessasbesesastesessabeeessbeesessnres 64
6.3 TESTING ENVIRONMENT ... ittiie e ettt e sttt e s ettt e e s evee e s s bte e s s sabaessesbesessabeeesssbesssssbesessabeeesanbeessssnnes 66
CHAPTER VII CONCLUSION AND FUTURE WORKS ......co o 67
7.1 (O70) (o] I L] o] N R 67
7.2 FUTURE WORKS ...cotiiiiieieieieieietetetesesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnes 69
BIBLIOGRAPHY ottt ettt e e e et e e e e e s s e bbbt e e e e e s s e e bbb et e e e e s sabbbbeeeeeessssabbrees 71



LIST OF TABLES

Table 3.1 Functional analysis table..............ccooiiiiiiiiie e 20
Table 3.2 Scan screen narrative table ...........ccooveiiiiiiic e 21
Table 3.3 Switch block narrative table ..o, 22
Table 3.4 Definition lookup narrative table.............ccccoeiiiiiici e, 22
Table 3.5 Switch character narrative table...........ccooooieiiiiii e, 23
Table 3.6 Detail lookup narrative table...........c.cooooiiiiiii e, 23
Table 5.1 Development eNVIFONMENT...........coiiiiiiii e 51
Table 6.1 ACCUIACY TaLIE .......cviiieece e e 65
Table 6.2 TeSting ENVIFONMENT .........ccviiiiiieic e 66

Vi



LIST OF FIGURES

Figure 1.1 Waterfall method diagram ...........cccevieiiiieiicic e 4
Figure 2.1 Kaku Capture WINGOW...........ccouiiiirieieieieesie s 9
Figure 2.2 App sample provided by GOOgGIE.........cccooiiiiiiiiiie e 10
Figure 2.3 A CNN SeqUENCE EXAMPIE.......cciveieiieiieie e 11
Figure 2.4 Neocognitron pattern reCognition.........ccccveveieeiesie s 13
Figure 2.5 Recognizing deformed PatternsS..........coeveiiiinenieieeese e 13
Figure 2.6 BasiC RNIN StIUCTUIE..........coiiiiiiieieee st 14
Figure 2.7 The CRNN architecture proposed by Zhen Zuo et al............c.ccceccvevvennnnne. 15
Figure 2.8 The CRNN architecture proposed by Baoguang Shi etal.......................... 16
Figure 2.9 Snippet of JMdict XML DTD (Document Type Declaration) ................... 18
Figure 2.10 Query view example of the SQL data ..........ccccevveiieieneicieneceieeees 18
Figure 2.11 Query view example of the example sentences data..............cccccvevvvennnne. 19
Figure 3.1 USe CaSe QIagraM ..........cocueiuiiieiieeiie ettt sraene e 21
Figure 3.2 Scan screen swim lane diagram..........cccooeierinieninieienese e 24
Figure 3.3 Switch block swim lane diagram...........ccoceieriieninieieese e 25
Figure 3.4 Definition lookup swim lane diagram ...........ccceevveveiienicie s 26
Figure 3.5 Switch logogram swim lane diagram ..........ccccceeveevieiieieciese e 27
Figure 4.1 Main [aUuNCH SCIEEN ........oci it 29
FIQure 4.2 TULOIIAl SCIEEN ......c.coiiiiiieee e 30
Figure 4.3 Main function BULTON ............coeiiiii e 31
FIQUIE 4.4 OVEIIAY SCIEEN ......ecviiiecie ettt ettt sbe et esre e ens 32
FIQUIe 4.5 RESUIT SCIEEN ... ..uviiiiieeeie e 33
Figure 4.6 ReSUlt detail SCrEEN ..ot 34
Figure 4.7 Result detail screen, different character ...........cccceeveiiiive i, 35
Figure 5.1 Application asking for permissions SNIPPet .........cccceevvvevieiieesiie e 37
Figure 5.2 Setting floating bubble parameters...........cccooiiiieicie, 38
Figure 5.3 Database INITIAIZE ... 39
Figure 5.4 Floating bubble on touch action ...........cccccccveiiiicic e, 40

vii



Figure 5.5 Series of functions for OCR FIOW...........ccccveiieiiiie e 42

Figure 5.6 Series of functions for OCR fIOW...........ccccvevieiiiii e 43
Figure 5.7 RESUIT PrOCESSING .....c..eviiiiiiiriiiiieieeeeie et 44
Figure 5.8 ReSUlt ProcesSing (CONL.) .....coeiirieiiieieriesiesie e 45
Figure 5.9 Result processing (CONL.) ..ovvcieiieieiieieeie e 46
Figure 5.10 Result processing (CONL.) ......oiveiueiieiierie et 47
Figure 5.11 Database communication fUNCLION ..........c.coooiiirinieiencc e 47
Figure 5.12 Database communication function (CONtL.).......cccceeveieneniienininieeiees 48
Figure 5.13 Database communication function (CONt.)........cccocevveieiiieiieece e 49
Figure 5.14 Database query eXample........cooovieiieiiiicseese e 50
Figure 5.15 Database query eXxample (CONL.) .....ooeiiiirinininieieeese e 50
FIQUIE 6.1 IMAIN IMENU ...ttt bbbt 53
Figure 6.2 Main menu with the floating button moved ...........c..cccccceeveieiiiic e 54
FIgure 6.3 TULOFIAl SCTEEN .......cvi et ens 55
Figure 6.4 Navigation bUtton WOrKING .........ccooerieiriniii e 56
Figure 6.5 Text SeleCtion OVErlay...........coviiiiiiiiii e 57
Figure 6.6 Selected teXt OVEIIAY.........cccocveiieiiiiic e 58
Figure 6.7 Word meaning OVErlay ............cccveiuiiieiieie e 59
Figure 6.8 Detail meaning OVErlay..........ccccuviiiiiiiense e 60
Figure 6.9 Word meaning overlay after switching character..............ccccocviviininiennn, 61
Figure 6.10 Detail meaning overlay after switching character..............ccccoevevvenenne. 62
Figure 6.11 Selected character detail OVerlay ..........ccccocevveiiiieiicccce e 63
Figure 6.12 Hide OVEIIAY .......cooviiiiiiiiieeeee e 64
Figure 6.13 Testing ClassSifiCatioN ...........ccccviiiieiiieie e 64

viii



All Draft

ORIGINALITY REPORT

/s

SIMILARI

Ay 1o S

TY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS

PRIMARY S

OURCES

.

Submitted to Bellevue Public School
Student Paper

2%

www.edrdg.or
Internet Source g g <1 %
digitalcommons.uri.edu
Integrnet Source <1 %
Supmltt.ed to The Hong Kong Polytechnic <1 o
University
Student Paper
www.sfc.wide.ad.j
Internet Source Jp <1 %
Submitted to Brunel Universit
H Student Paper y <1 %
www.researchgate.net
Internet Source g <1 %
E Submitted to Mississippi State University <1
Student Paper 0%
n Submitted to Higher Education Commission <1
%

Pakistan



Student Paper

lasselindh.tistory.com

Internet Source y <1 %
Submitted to Arab Open Universit

Student Paper p y <1 %

ithelp.ithome.com.tw <1
Internet Source %
eprints.uthm.edu.m

IntFe)rnetSource y <1 %
www.slideshare.net

Internet Source <1 %

—
U1

Zhen Zuo, Bing Shuai, Gang Wang, Xiao Liu, <1 o
Xingxing Wang, Bing Wang, Yushi Chen. ’
"Convolutional recurrent neural networks:

Learning spatial dependencies for image
representation”, 2015 IEEE Conference on

Computer Vision and Pattern Recognition

Workshops (CVPRW), 2015

Publication

web.wpi.edu

Internet Sot)rce <1 %
scholar.ppu.edu

Internet Sourcpep <1 %
Submitted to Federation Universit

Student Paper y <1 %




Submitted to Swinburne University of <1 o

Technology

Student Paper
AramAipumd.edu <1y
I(ra]ltacr)]eatg.oeu.rgleaffodiIvarsity.edu.bd:8080 <1 o
éjgi?siﬁfeogrammare.blogspot.com <1 o
nounoom <Tw
DB potnet <75
ﬁterzie?i.r?ekakom.ac.id <1 o
if:ence)tlig;iwindsor.ca <1 o
ﬁgrrgétrguhrgjee-schwarz.com <1 o
s <1
ﬁ:ce(rjn.ltig.urr?eetu.edu.tr <1 o

W
()

github.com



Internet Source

<1

www.geeksforgeeks.org <1
Internet Source %
123dok.com

Internet Source <1 0/0
Submitted to University of West London

Student Paper y <1 %
shareok.or

Internet Source g <1 %
stackoverflow.com

Internet Source <1 %

Exclude quotes On

Exclude bibliography On

Exclude matches

Off



CHAPTER | - CHAPTER IV GPTZERO RESULTS

Your text is likely to be
written entirely by a
human

Stats

Average Perplexity Score: 62.296

Burstiness Score: 55.055

Your sentence with the highest perplexity,

. has a perplexity of: 237
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