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ABSTRACT
The Population in Uganda is always increasing exponential throughout the all nation with an
annual increase of at least a million people. The ever increasing population of Uganda consists of
a certain proportion of Luganda speaking blind persons which are spread all over the country.
Messaging is done by specifying the Receiver’s contact number and the message body which has
always been hard for the Luganda Speaking Blind person through the existing applications due to
sight disabilities. Basically the current methods of messaging are too hard for the Luganda

Speaking Blind Persons to use due to their design and Language used.

Despite the improvements in technology and wide spreading applications, the problem

experience by the Luganda speaking blind people.during the sending and receiving of messages
with the existing messaging application has not been solved yet. The existing applications have
limitations during their nsage such as language used, user interface design and hence they does

not interactively favor the Luganda speaking blind persons.

‘Since most of the Blind people in Uganda are illiterate but they know how to speak Luganda, it
is therefore necessary 1o simplify the existing technology and mobile messaging applications to
ease the life of the Luganda speaking Blind people, thus an android sms support assistant for
Luganda speaking blind persons has been developed to solve this problem.

This new application that uses Luganda Speech to Luganda Text and Luganda Text to Luganda
‘Speech technology for communication has been developed to ease communication for the

Lugarda speaking blind person with his or her friends through messages.

The main objective of this project is'to'd_e\('elop an android sms support assistant for Luganda
speaking blind persons since it is observed that Luganda speaking blind persons are limited by
the current messaging applications in both sending of messages and understanding the received

message.

vi



Table of Contents

DECLARATION ..vvecerosnssensranssesnees reerenieenenaneeie v e smesssmeseies e ereeneaeeeeem st SO

APPROVAL ....oesieveeeeeeesearisssrsssissstonassossensssesssasscosesasasass stmtsatas et sssematsesairrastossssssmissentsserasassesssssmasinsmnsmessseressares
ACKNOWLEGEMENT ...ooerieanssscennmiossesesnsenrinrsssorsesstasanasia
LIST OF ABBREVIATION AND ACRONYIMS «..ovmneeericirrsiseonsis v e onasesessonssassssssssncessssessssssesssssssnssamssiosnsesinnese |

TABLE OF FIGURES ...coereererens

ABSTRACT cooouveevaeivmesbereemsoseconssessasssessassssasssssnesess Lessis insasassssesssossnsssmnseesaes snsasasssssss sremmseassmnsensssns et sst oo

A4 darna

CHAPTER ONE ..covoicomicrauacmssorerenosssnssasosmsstasssstrssssronessssossansssas isssnetsomnsnisbossssssnsismsssesas herseorusesssseinas SO ¢
INTRODUCTION ocevecoreemscecemnrrnssesessesaesssessass s basmsossstoscnsseossesiostsansass s s e o sscnses S 1

1.1 Background. ..ot

1.2 Problem StAtemEnt. .....ccooeeecrressacrersmreseasssnerrarnesnmnre v vas

13 Objectives ........
1.3.1
13.2

LA JUSEICAON wererrssreemeeresseesssossesensessessssememseesessdossseemsesseraesesesmspae st ssrsesemn s reneeeseceessaer s

General objectives.......c.oriienons

'SPecific ODJECHVES. vvvorerrerrinrecneerressreens

1.4 Scope of the study.........
14.1
1.42

1.4.3 TIMIE SCOPE trivserurrereaesrassatsestarser v ineanantrssssnasssassanass st rons redssrass ssnssssnss oms srearasim et bansnassssns smrsensessassias

1.5 Challenges. .o rorrrrrresrenens reersmeamerenmeraerand S

Geographical Scope N rvEEReEVIEERASLERRRal

....................

Techmical 5¢0pe..cmnemnrecirininns N——— eeiarmteaeesrirsarssseetaessasmnnrrareay erevesesboea s e rarrreae st e nsnenes 3

CHAPTER TWO wocceeefim s vsemsessesesainsensanponsmrens S e a et ettt enes s eaamens reestenonere s sreraraesnanens 4
LITERATURE REVIEW. oeoeuceuerercrcserreseesaosvessassses osgonsesrassemssssnssmsssasomsnrcarasasssss st sons ereenesinen st as et et e aes -3

2.1 ANtroduCHON woveeeeeeecrcee

2.2 Key LIS coveieceesiiammaremsaac
22.1
222

2.2.2.1

2222 Bound....
223
224
2.2.5
226

‘Speech to fext conversion...........

AACHIVITIES cvernereessenencrinesmaraansasrrsesssssastssnsrnmeret s rsarssnannssnsass srbnresnsssnsasssemsaisanssareresssssstens mamsar nrasns

SERTEE vexrvvvrvvarsensasessssssnsssrssensiverseeninsssssasssseastessoesiosssreaiesssessesssresamesees s basiemsestasmesagsesesssnsnce

BroadCast FEOEIVETS rvunrimmiecsciiisisioiiimrrnssngmnsra st sssinten onreas st snesba s emnacegnesss ranseat sssnanterasssssnns

vii

.SEWiceS P T CaAse ik R, . —arrvsnresenn muaan sasarmnmrrs T LI 4

CORLENt PrOVIAETS o vverereereecesmreresarrcenes reresisnsaeretanerrssanes eerans Crererrerarsnrieasanas SO— S .5

Speech ACGUISIION ..vuceieiccececerenransieresnrsensns taeesaneacnsaes sy eaemea e e arararase s senemeenat e ra s 5




2.2.7 Speech recOgNItION cevmeriveeieccereeressesctsmecreesas caeemerrrenees neearenrrns eremriavestrrseaaeeaseesrrnberanannn PP -

2.2.3  Speech ARAIYSIS. coivcvcrmeesie e e rcesnsivraesie s sesm s s asesena s s oo s s ks s
2.2.9 A PRIOIEINE 1ouvvevveceuiesermueseesceseo i resessesstasinasssssssssoes s sessassssasemsssesssasssnssessasmdasens et sesssess ussrsnsssnssons

2.2.10 Acoustic MOdel ... vt Limrerransateesaermerrtrasbeant et arataesiaieranrerars 7
2211  Dictionary file. ....... O SO SN S S preerreesmerransenren 7

2212 Language Model. ........ce.us

2.3 Related works...

23.1  Mobile Messenger for the Blind
2.3.2 Just Speak: enabling universal voice control on Android..
2.3.3 VOICE COMMUNICATOR: An Android Mobile Application for Hearmg-lmpaired and Blind

Communications: ........ aitmeametsssasetarerin essseneanrrne ereaas N eteeeteateriaseresTEeseeyarasrrasasaasassanraareenseiressran .8

24  Weaknesses of the existing systems
244 Mobile messenger for the blind
242 Just Speak: enabling universal voice control 0n Android.....cccuiicmereriisecmsivionnune

243 VOISEE COMMUNICATOR: An Android Mobile Appiu.at]on for Hearmg—tmpalred and

Blind Communications. ...c..ovcceeesesrcrerasanas stiems eanneanas s ieke seranabaEbond e b AR s as ARt s n et e en prt s sreennns R |

2.5 The Designed BB L ittt i e m et mnr e s b e R R £ ht bR S e e b RS RE E e ek b e
CHAPTER THREE ...oucvuiuesseariemermsssasesasesemsseassssessens sronssasssssomnessans ebeereeneeensra et rcreseeereresrasts -

3.1 Introduction ..

3.2 DAtA COUBLUION ettt rentrsn sttt ceenns s sss et sma st s s bmanabass s ess e smns s st bnemnsen st ianantsesmanintsondaanarosereres
3.2.1 Literature REVIEW ....orvevvecenceemcrannnes et aremrremnsnse s st s e g Sk et b e s
3.2.2 INEEMIEE ..o cincriecrecararenscncsersacacocennes e eher s e i ey eRsean e e aen e eRe s rre et s e aens v vevmevarinsasatesarasd

3.3 Requirements Analysis. ....ccovccevceornerenensonnnans SO USROS S SO P vaaerviseeenans :

3.4 Application design. ... erccome s vereerscncinen. everaren Nareravsrons et sinasinne s e et armrreeesanarenre reasiireeeneuas .

3.5 TOOISor the BPPHCRTION. ..ottt e et st s sasas b sa s Vs e b s niens

3:5.] SORWATE T00L 1 1iiiieiisenermrrssssmiomronsrs s s isss s st et st et s sssn St as st sa s emsedonatni s cmen e sanieron
3.5.2 Hardware tool-.............. erenreesstenanes revamseeemeviarrvbaan

3.6 Application .Imp!ementation

CHAPTER FOUR ... tenstes s cronns eeeesrass s e remmvserenes s asrmsmmnmes ot pnesae e orapaeaie

APPLICATION DESIGN AND ANALYSIS .....cruereiecrsrraesessasarasssesasessssussvnossassssosssoasresss sareasas st ssessentassssosssnsorestens
4.0 Introduction......ccoevervecns eesamnarrnars reiieaeeers S taresnireannnsessannenreanas e eeranvsaeeseeanreeas

................................................................

viii

9

.. 10
v 10
.. 10

10
10

11

11
11

e 12

12
13
13
13




4.1 Funciional analysis......co..eeeeenn reeneseesennns et on oo e s r e smesam e Er e msen s e resntaon rermrssinsninanens 13
4.2 REQUITEMENE ATBLYSIS 1evvvarrrerrerssioorssmrsesassnsssnimsnensseomsassmsainesressssnsarsossasessassbsranpersssssesssossasaseroassaresssns 3
4.3 APPHCATION DESTEI . couviuriercrnirarasaeaivisessvarsesiassesiasessesimssssssssasssssssssssssssessssasassssnmssassssnss sassasasarserses 14F

4.3.1 Logical design of the application......c........ _ S ST eree 14

4372 PhySICal eSIE...uvoriuececreer e rsreresecnassersiassassmrarnssssosssores S rermeeraseaes eeeratrrabeeensetnaeaas 15
4.4.1 Speech Recognifion {STT) MOAUIE: .u..reerriereeeerereecssemverereseserisssssssssesseseerssersaissssereransiensss A6
44.2  Speech synthesis (TTS) modwle.......cceuuenss . eersernrresssreaeores reeeresverreere s erearer 16
443 SMS SEIEE. «conevrreereecseacrmerreassesescarsrsssrsesassaeras ST remvasmerenrern S correrarsranmsnere 1B

4.4 Components Used In The Application Design........cccomvimnnsraernasiene S eeesrerrisnrraneianratebrarras 16

4.5 DAt FIOW DIAETANS evveveveeuersirersinssismssensersrnassasisssssssssssssssassssssssssmsssosssssismssensrssesissssessvessessssesssasose 16
4.5.1 Flowchart for the Sending process. ... i ensionineesinnnsensesiiesrirmssssssessamsasseassnscnss 10
452  Flowchart for the receiving process. ice..ereeesene. SN : SRRV ¥

CHAPTER FIVE......... Cannsnireneesasy, aeaesmsetearsasnrreransibtnntn - VU SR PSPPI ¢

IMPLEMENTATION AND TESTING ..ot vueeraeescerevssersnseiot mshrmasssess srarmsassessassrassssesessanes irernesnaranarar rerencvarmsrennas 18
5.1 Development PIAtTormis. ... vusecmcmmeivssreesenmnesninssesnoersasses reamerareaesresraranas reeieereeerresrasnsseresnensoeranrss 18
5.1.1 Android Studio and Android Software Developer Kit (SDK) ...o.vowvueerressrresrersesmessssorressessivrinn 18
512 LM To0lumerserneee, eeeiseneeies oA emeReReA oo AR R 128 nr e i 18

5:2 COOE SEGMEIIMS., ...covrresninrmiorressacsseenotsaesasmenisresssisisteseanisensasasins sosssessasersviesratsenssesmassenerssosesesenssesironses 1O
52.1 Algorithm to match kéywords with phrases after receiving message........... rvaerrenectsninssianasens 19
5.2.2 Methods for getting phone number from contact name and sending message to contact. ......... 20

5.3 TSN  cvvesrrrentensvrerraserserensrssssinsseemsarsssasmanaerissssrasssmassonsassssssmsnsereassvsssaresonsossrvaraserasenrsssaressasssonsnionsesasss &0
33 UNIE TSN et scrr e inan st cns st srnesenssns snbsasase e s san s sensas sa i s es st anansasnesnsin 1
5.3.2 ItEETALION TESHNE 1reverrecreusmronsvrroreracssssremsrsscssasmssrsmsstsmsessseserenssebmsesminas S crervemrern 21

5.33 APPICAtion TESHNG......cvomsoerreeessssicesineeesnessessrrsseeeseesseeseosiesesese eemrar et era ety e s s 21

5.4 Application Verification and Validation. ..o e.cceeesssveerssseeesssnenssessssssosssssssnsstossessrsinssiosiosssaars 23
5.5 Application EVAIMATION «...over i riesenni st srr st sn s s s nie s s srs e sas s dasnsan s s nasavineans B0
CHAPTER SIX....reererren. ettt astomeeere e 1ot stser £ 00114t 44 >
DISCUSSION AND RECOMMENDATIONS.....ccooevuererenns remeataeiesnrsastanssaesin e nannes S O 22
6.0 INHOAUCHOR ...v it eee s erarcasereamaeere eeatrenene s e amaas e sbe s aesa st snes eertiemrrerares s e searaseanteasressrin 22
6.1 SummAry 0f WOTK DIONE. ..ccei. it icreere it rsn e cnacsresasesess e nnnnasssassss semsavinas oessvssesnmsssnners 2.2
6.2 Critical Analysis /APPraisal of THE WOK «..viurwrrusrmsersusssssmsssassmssnsonsresssssssssssossssassssrssmasssssssccssrsse 22

ix




6.3 Recommendations........... e esurrasaesura s babaaebes st onhrssene nber aeaEiA A SRR A SRR e b e R e naebean bbb ranerenssensenessatnnsasisiants 22
6.4 Conclusion. ......... U . cemsssirsasnsraea e crerseemian st aetnase s 23
REFERENCES c.vu e eseeesasesemnemetsmmsemeensesnsnsassssas st san s oot a4 321 ss s b s s eesemrtamn s eesere snsameasasessR st s Sensisasesmmmsemmnnnes R 24



CHAPTER ONE

INTRODUCTION

11 Background.

Blindness is becoming a social problem sharply impinging on the conscience of the world. Even
if a person is incurably blind, he still has social rights and ‘economic possibilities that must be
realizéd and fulfilled. This calls for the clarification of the many aspects of blindness and the
determination of the measure of society’s responsibility for that segiment of the world’s
population which labors under the handicap of visual impairment [1]. The modem world is.
becoming increasingly conscious not only of the problems confronting its citizens of the dark but
also of the potential contribution to' society that can be made by the sightless. And from the
earliest times blindness has aroused compassion, based primarily on ftwo almost conflicting
emotions: fear and sympathy [2_]._'Fear, not of the blind but that their own sight might be lost,
engenders i people a sympathy that makes them want to help the blind and to make life as easy

as possible for them.

Clinical examination was performed in Uganda and a World Health Organization (WHO)
form completed, with analysis by its computer program in 2005. Results by WHO categorize
14.8% had visual impairment, 6.5% had severe visual impairment, 63.2% were blind and
15.2% were too young to test. The acuities and causes were similar in school and community
groups, excepting cortical visual impairment and multiple impairment, which are much
commeoner in thc_icommunii-y. ‘Cataract was the largest cause of visual impairment (30.7%) and
surgical outcome was unsatisfactory. Visual loss following comeal ulceration was the second

commonest cause of subnormal vision (22.0%) [3].

Baganda are the most dominate ethnic tribe in Uganda accounting for at least 16.5% of the
total population followed by Banyankole with 9.6% and Basoga with 8.8%. This shows that
Luganda is the most widely spoken local langnage in Uganda and some of these Luganda
speaking are blind not only baganda but also some bantu tribes have some Luganda speaking

blind people amongst them.

Therefore this-android sms support-assistant for Luganda speaking blind persons developed
using speech to text and text to speech technology with a Luganda dictionary support
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