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LOI CAM ON

Chung em xin gui 10i cdm on siu sic dén thiy Dinh Dién va thdy Bui Tan
Loc la nhimg nguoi da truc tiép hudng dan ching em, tao nhiéu diéu kién thuan loi,
g6p ¥ kién vé mit chuyén mén trong luan vin va nhd d6 ma chung em moi c¢6 thé
hoan thanh dugc ludn van trong thoi gian cho phép.

Chung con ciing xin giri 16i cam on dén cha me va gia dinh 1a nhiing nguoi
than nhat da nubi dudng, dong vién, tao diéu kién thuén loi cho chung con.

Ching em xin cam on cac anh chi trong cong ty Kim Tir Pién di gitp dd,
tao diéu kién gitip ching em hoan thanh luan vin nay.

Pong thoi, ching em cling xin cdm on chan thanh dén quy thay co trong
Khoa va cac ban bé gan xa da ludn quan tdm va theo sat ching em tao cho ching
em ngudn dong lyc dé hoan thanh luan vian.

Trong qua trinh thyc hién luan van c6 gi sai sot, kinh mong nhén duoc sy chi

bao cia quy thay co.

Tp H6 Chi Minh, ngay ... thang ... nim 2012

Nhom sinh vién thuc hién
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ma ngudn C/C++. Tim hiéu va cai dat cac thuat toan tra tir dién, cau tric lai tap tin
dir liéu tir dién, thuat toan khoi phuc tir gdc Stemming va tim tir gan diing. Chuong
trinh sau khi hoan thién s& bao gém chirc ning tra tir dién truc tiép qua camera hoic

tra tir qua viéc nhap liéu tir ban phim.

K¢ Hoach Thuc Hién:
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Tran Van Tri: Tim hiéu moéi truong 13p trinh Android, tim hi€u céc

thuat toan xay dung céu trac dit liéu tir dién.

Nguyén Minh Tri: Tim hiéu méi truong lap trinh Android, cac thu




vién nhan dang ky tu quang hoc OCR.
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Tran Van Tri: Tim hiéu thuat toan khoi phuc tir gbc va cai dit trén
Android.
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nang da cai dat bao gém tra tir dién, bd nhan dién Tesseract OCR, khoi phuc
tir gde.

2/5/2012 —-31/5/2012:

Tran Van Tri: Thiét ké giao dién, cac control, stra 16i trong chuong
trinh.

Nguyén Minh Tri: Lap trinh thu nhan dnh va cai tién chat lugng anh
chup trén dién thoai.

1/6/2012 — 24/6/2012

Tran Van Tri: Ma hoa dit liéu tir dién, sira 16i chuong trinh. Viét bao
cao
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Chwong 1 : TONG QUAN

1.1. B6i cénh va nhu céu thwec té

Trong thoi budi cong nghé thong tin phat trién nhu vii bdo, cac thiét bi dién tir
ngay cang phat trién vuot bac dién hinh 13 cac dong may tinh, laptop, dién thoai di
dong da tro nén pho bién, ngay cang manh mé va nho gon phuc vu cho nhu ciu trao
dbi thong tin lién lac gifta moi nguoi. Trong do dién thoai 1a mdt vat khong thé
thiéu trong doi séng con ngudi va ngdy cang cé su phat trién vuot bac. Tir d6 dan
dén viéc hinh thanh cic dong dién thoai thong minh - smartphone duoc tich hop
nhiéu chic nang va kich thudc cang ngay cang nho gon. Dap ting xu thé phét trién
d6, cac dong dién thoai thong minh di ra doi voi cAu hinh manh mé& va nhiéu tinh
nang hitu ich dang dan chiém hiru thi truong.

Bén canh d6, nhu cau vé tir dién dé phuc vu cho moi nguoi trong vi¢e hoc tap,
giao tiép... ciing trd nén can thiét. Chinh vi thé nhiéu chuong trinh tir dién ngén
nglt da duoc ra doi trén cac nén tang cua thiét bi di dong dé phuc vu cho nhu cau
d6. Tuy nhién cac chuong trinh tir dién phan 16n yéu cau ngudi sir dung phai nhép
tir tryc tiép trén ban phim dién thoai sau d6 méi thuc hién viéc tra tir. Di v6i cac
ngdn ngit ky tu Latinh thi viéc nhap va tra tir s dé dang hon nhung d6i voi cac
ngdn ngit khac nhu tiéng Trung hodc tiéng Nga ching han thi viéc sir dung tir dién
bang cach nhap tir vao va tra s& khé khin hon cho cho ngudi sir dung doi hoi ngudi
dung phai biét rd miu ty cia ngdn ngir d6 nhung ddi véi nhitng nguoi chua biét
hozc chi méi 1am quen véi cac ngdn ngir nay thi viéc nhap tir s& rat kho khan. Thi
du nhu trong trudng hop mot nguoi di du lich qua dat nuée khac nhung khong biét
hozc biét rat it vé ngon ngit d6 thi s& khoé khan khi nhap tir dé tra nghia. Vay nén
néu phat trién mot tng tir dién nhung khong bit budc nguoi ding phai nhap tir vao
ma cho phép ngudi ding co thé tra tir mot cach gian tiép thong qua camera cua thiét
bi dién thoai thi 0 rang s€ tién lgi hon rat nhiéu. Vi phén l6n cac dong dién thoai
thong minh hién nay déu dugc trang bi camera nén viéc phat trién mot ing dung tra

tir qua camera s& trd nén can thiét hon va pht hop véi tinh hinh thyc té.



Hién nay cac dong dién thoai thong minh chay trén nhiéu nén ting khac nhau.
Trong d6 noi 1én hai nén tang chinh dang chiém linh thi truong di dong hién nay la
iOS cua Apple va Android cua Google. Hé diéu hanh di dong Android ctia Google
dang canh tranh véi i0OS va c6 s6 lwong thiét bi 16n hon véi nhiéu hang san xuat va
mau mé da dang.

Gén nhu cau thuc té trong viéc tra tu dién sir dung camera trén dié¢n thoai cung
v6i nén tang Android dang duoc sir dung phd bién hién nay nén nhém chiung em
quyét tam xay dung chuong trinh tra tir dién Anh Viét truc tiép qua camera trén

dién thoai Android.

1.2. Cdc deé tai lién quan

Luan van tap trung vao phat trién tmg dung phuc vu tra tir dién Anh Viét qua
camera trén dién thoai Android. Dé tai nay ciing dua trén huéng nghién ctru vé tra
tir dién qua camera trén dién thoai [2] — Lu4n vin thac si cia anh Nguyén Hoang
Giang. Ngoai ra trén thi truong ciing xuat hién nhiéu phan mém cé chirc ning nhan
dién tir qua camera dién thoai. Tiéu biéu cho mdi truong Android 1 mg dung
CamDictionary.

e D¢ tai “Xay dung tng dung tra tir dién bang camera trén dién thoai di dong”
Error! Reference source not found. 1 dé tai c6 nhiéu nét twong dong voi
dé tai ma ching em dang thyc hién. Ca hai dé tap trung giai quyét van d¢é la
cach thire tra tir méi bang cach dung camera dé nhan dién tir va sau d6 tra tir
dién. Ca hai dé tai déu sir dung bo Tesseract 1am thanh phan nhén dién ky tu
quang hoc chinh ctia chuong trinh. Chi tiét vé Tesseract s& dugc gidi thiéu
chong chuong 3 ciia bao cdo. Diém khac biét duy nhit caa 2 dé tai 1a nén
tang phat trién. D& tai dau tién str dung tra tir dién trén hé diéu hanh Symbian
ctia Nokia con d¢é tai trong luan van s dung Android ciia Google lam nén
tang chinh.

e Ung dung CamDictionary: Pay 1a mét img dung trén Android ding dé dich

tor qua camera dién thoai, c6 thé xem la chuong trinh gan tuong duong voi



luan van nhat. Ung dung do cong ty Insig' phat trién. Day 1a mot cong ty cua
My chuyén cung cp cic tmg dung thuc hién viéc nhan dién ky ty quang hoc
trén nhiéu moi truong nhu: may quét, dién thoai, may tinh bang... Ung dung
CamDictionary sir dung camera cua dién thoai dé nhan dién ky ty hodc mot
doan cau sau d6 dung tinh niang Google Translate qua mdi trudng mang dé
dich tr hoac doan cau do. BO nhan di¢n ngoén nglr cua chuong trinh kha
chinh xac nhung viéc tra ctru va dich tir phu thudc vao két ndi mang va do
chinh xac ctia bo dir liu tir dién Google. Chi tiét két qua so sanh tinh ning
ctia luan 4n va chuong trinh CamDictionary sé& dugc gidi thiéu trong phan

tong két cua bao céo.

1.3. Muc tiéu

Muc tiéu ctia dé tai 1a xay dung mot tmg dung trén dién thoai di dong sir dung
camera dé quét hinh anh va st dung bd nhan dién ky tu quang hoc (Optional
Character Recognition — OCR) dé it trich ra cac tir trong hinh anh. Tir d6 lam dir
liéu dau vao cho viéc tra tir.

Pé xay dung duoc tmg dung tra tir dién qua camera, luan van sé tip trung giai
quyét cac van dé sau:

e Tim hiéu vé mdi trudng lap trinh trén nén tang Android.

e Tim hiéu sdu viéc 1ap trinh thu nhén anh tir camera cta dién thoai.

e Tim hiéu vé bai toan nhan dang ky tu quang hoc va cach sir dung thu vién

Tesseract OCR dong thoi tim hiéu cach thic bién dich mi ngudn thu vién

Tesseract d¢ chay trén moi truong Android.

e Nghién cuiu xay dung cau trac dir liéu dé thuc hién viéc tra tu.

e Tim hiéu céc thuat toan xtr Iy ngon ngir dé ting kha nang tra tir chinh xé4c cho

tmg dung nhu khéi phuc tir gbe, tra tir gan ding va ap dung cac thuat toan do

vao trong chuong trinh.

e Xay dung tng dung hoan chinh véi ddy du cic chirc ning di dé ra dong thoi

cai tién thém cac tinh ndng maéi trong chuong trinh.

! http://www.intsig.com/en/index.html




Chuong trinh dugc chia 1am 3 phan chinh d6 1a thu nhan anh ciia van ban tir

camera dién thoai, nhan dang ky tu quang hoc, phan tra tir va xr Iy ngon ngi.
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Hinh 1.1 So' @ khoi tdng quat ciia chwong trinh

1.4. N6i dung khoéa luan
Noi dung cta luan vin bao gdm 6 chuong:
Chwong 1. M6 dau: Béi canh va nhu ciu thuc hién dé tai, myc tiéu ciia dé tai va
ndi dung cua khoa luan.
Chwong 2. Ky thuat lap trinh co ban trén Android: so lugc vé Android, 14p trinh
truy xuét camera, sir dung cong cu NDK bién dich ma ngudn trén Android.
Chwong 3. Nhan dang ky tu quang hoc OCR: Giéi thiéu chung vé nhan dang ky

tu quang hoc, bd nhan dang ky tu quang hoc Tesseract va cach huan luyén dir liéu.



Chwong 4. Tra tir dién Anh Viét: Cau trac dir liéu tir dién, khoi phuc tir gbc va tra
tir gin ding.
Chuong 5. Cai dat thuc nghiém: két qua thir nghiém va d4anh gia chuong trinh.

Két luan: Han ché cia luan vin va huéng phat trién trong twong lai.



Chwong 2 : CAC KY THUAT CO BAN TREN ANDROID

2.1. So lvoc vé Android
2.1.1. Téng quan
Android 1a hé diéu hanh m¢ dua trén nén tdng Linux dung cho céc thiét bi di
dong bao gom dién thoai théng minh, mdy tinh bang, may tinh xach tay. Pugc phat
trién ban dau tai cong tylién hop Android sau d6 cong ty nay dugc Google mua lai
vao nam 2005 va bién Android thanh mot hé diéu hanh mo trén cac thiét bi di dong.
Android chinh thirc ra mét vao ngay 5/11/2007 ciung véi su ra doi cia lién
minh thiét bi cAm tay mé OHA (Open Handset Alliance). Lién minh OHA 1a mot to
chiic bao gdm khoang hon 78 cong ty vién thong, di dong va phan ctimg nhu
Goolge, Sony Ericsson, Samsung, Nvidia, Qualcomm... Muc tiéu cua hoi nay la
phat trién cac chuan mo chung cho thiét bi di dong trong twong lai. Va Android 1a
san pham chu luc ciia hdng. Ma ngudn ciia Android 13 ma ngudn mé va dugc cong

b6 dudi dang gidy phép Apache.

Hinh 2.1 Di¢n thoai dung hé diéu hanh Android



2.1.2. Cac phién ban Android

Tu lic ra doi dén nay, Android da tung ra nhiéu phién ban khac nhau véi

nhimg nang cip va cai tién theo timg phién ban. Sau day la danh sach cac phién ban

Android hién co6:

Phién ban 1.5 (Cupkake): phién ban chinh thirc dau tién ciia Android

trén di¢n thoai.

Phién ban 1.6 (Donut).

Phién ban 2.0/2.1 (Eclaire).

Phién ban 2.2 (Froyo).

Phién ban 2.3 (Gingerbread).

Phién ban 3.0 / 3.1 (Honeycomb): phién ban danh riéng cho may tinh

bang (tablet).

Phién ban 4.0 / 4.0.1 / 4.0.3 (Icecream sandwich): day la phién ban

Android méi nhat hién nay va duoc dung trén cac dién thoai thong minh

va ca may tinh bang.



2.1.3. Kién truc va thiét ké

APPLICATIONS

Contacts Phone Browser

APPLICATION FRAMEWORK

Window Content

Activity Manager Manager Providers

Telephony Resource Locaton Motification

s bt e Manager Manager Manager Manager

LIBRARIES ANDROID RUNTIME

Surface Manager Media SQLite Core Libraries

Framework
OV

OpenGL | ES FreeType WebKit Mo e

SGL SSL libe

LiINUX KERNEL

Display i Flash Memory Binder (IPC)
DriF':'e.'r Camera Driver Driver < Driver

WiFi Driver Audio Power

Keypad Driver Drivers Management

Hinh 2.2 Kién tric téng thé ciia Android [1]

Nhin vao kién triic cia Android thi hé diéu hanh Android dugc chia thanh cac
tang nhu trong hinh bao gém: Applications, Application Framework, Libraries,
Android Runtime, Linux Kernel. Trong d6 2 ting Applications va Application
Framework dugc viét bang ngdén ngit Java. Con cic ting tir Libraries dén Linux
Kernel duoc viét bang ngon ngit C/C++ hay con goi 1a ma gde - native code.

e Tang Applications: Piy la ting cao nhét trong h¢ diéu hanh Android.
Tang nay bao gdm cac tmg dung dugc viét va cai dat sdn nhu: lich, trinh
duyét web, danh ba, camera... Cac (mg dung tai ting nay déu duoc viét
bang ngdn ngit Java.

e Tang Application Framework: Bén dudi tat ca cac ung dung 1a mot
tap hop cac dich vu va hé thdng cho phép cic nha phat trién phan mém
c6 thé goi cac ham hd trg san qua giao dién lap trinh tmg dung API

(Application Programming Interface).



o Tap hop cac man hinh (Views) mé rong dung dé xay dung nén
giao dién chuong trinh nhu nat bém, danh sach, hdp thoai, text box,
cac su kién. ..
o B0 cung cap ndi dung (Content Provider): Cung cép kha ning
truy xudt va chia s& dit liéu giita cac tng dung.
o Quan ly tai nguyén (Resouce Manager): Quan ly cac loai tap
tin khong phai 1a ma ngudn. Cung cip kha ning truy cap dén cac tai
nguyén khac trong tng dung nhu cac chudi, tap tin d6 hoa, cac tap
tin dinh dang giao dién (layout).
o Quan Iy thong bao (Notification Manager): Quan 1y va hién thi
cac thong bao ¢ thanh trang thai (Status Bar).
o Quan ly hoat dong (Activity manager): Quan 1y vong doi va
chu trinh hoat dong cta cac ung dung.
° Tﬁng Libraries: Android c6 hé théng cac thu vién C/C++ duoc su
dung nhiéu trong céc thanh phan khac nhau ctia hé diéu hanh. Mot s6 cac
thu vién C/C++ chinh trong Android:
o System C Library: mdt BSD (Berkely Software Distribution)
dugc thira ké tir cac thu vién chuan C va duoc tinh chinh cho cac
thiét b str dung trén nén Linux.
o Media Library: thu vién ho trg cho viéc ghi am, choi cac dinh
dang nhac, phim va hién thi cac anh bao gém cac dinh dang sau:
MPEG4, H.264, MP3, AAC, ARM, JPG, PNG...
o Surface Manager: Quan 1y truy cap vao hé thong hién thi.
o Live Webcore: Cong cu trinh duyét web.
o SGL: Cac ham co ban vé d6 hoa 2 chiéu.
o 3D Library: D6 hoa 3 chiéu.
o Freetype: Biéu dién cac font va vecto bitmap.
o SQLite: Co s¢ dir licu.
e Tang Android Runtime: Bao gom mot tap cac thu vién 16i Java va

may 4o Dalvik. May ao Dalvik thuc thi cac tap tin dinh dang dex. Mdi



ung dung dugc chay trén mot tién trinh riéng cua may do Dalvik. Trén
cung 1 thiét bi co thé chay nhiéu may a0 Dalvik khac nhau mét cach hiéu
qua.

e Ting Linux Kernel: Piy la tang thip nhat trong hé diéu hanh
Android, dugc xay dung trén nhin cua Linux 2.6 chira cc trinh quan ly
thiét bi nhu keypad, wifi, &m thanh, quan ly dién nang... va cac dich vu
ctia hé thong nhu: an ninh, quan 1y b nhd, quan Iy tién trinh, két ndi
mang. Tang nay dong vai tro 13 ting trung gian lién lac giita phan cimg

va ngan x&p phan mém & cac tang trén.

2.1.4. May ao Dalvik

Dalvik 1a may 4o dé thuc hién cac tng dung phan 16n viét bang Java trén
Android duéi dinh dang 13 tap tin (.dex). V& co ban c6 thé nhan thdy mdy ao Dalvik
c6 phan giébng véi may ao Java trén Desktop, tuy nhién c6 phan khéac 1a khi ta viét
cac ung dyung trén Java thi ma ngudn s& duoc chuyén thanh mi bytecode. Tai day,
mot cong cu ¢ sin trén Android 1a “dx” s& chuyén dang mi bytecode nay thanh
dang tap tin .dex (viét tit 1a Dalvik Excutable) va dugc thyc thi trén mdy ao Dalvik

dé chay cac ung dung Android.
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Java
Jjava
l javac

Bytecode
.class

Dalvik code
dex

Hinh 2.3 Co ché hoat ddng ciia may ao Dalvik va Java

2.1.5. Android software development kit (SDK)

Bo phat trién tmg dung cho Android hay con goi 1a Android SDK cung cap
cho cac nha phat trién phan mém c6 thé 1p trinh, g& 16i va kiém thtr ing dung duoc
phat trién trén Android. B6 SDK bao gom:

e Thu vién 1ap trinh Android (Android API): day 1a phan cbt 161 ciia bd
phat trién Android, tir cac thu vién 1ap trinh Android API, Google da xay
dung nén céc tng dung c6 san.

e Cong cu phat trién: cung cip san cho cac nha phat trién cac cong cu dé
1ap trinh, bién dich, sira 16i ma ngudn trong tng dung.

e Tai liéu: day la phan huéng dan st dung cac thu vién, 16p / ham c6
san trong moi truong 1ap trinh Android. Ngoai ra con giai thich vé co ché

hoat dong cua cac ung dung trong Android.
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e Ung dung mau: B4 Android SDK con cung cdp cic doan ma ngudn
ctia chuong trinh c6 san.

e Trinh gia 1ap Android: Pé cung cap sy thuan tién cho nguoi phat trién,
bd Android SDK d4 cung cap cho ngudi dung sin trinh gia lap Android
mo phédng moi truong lam viéc y nhu trén thiét bi that dé thuén tién cho
nguoi phat trién co thé chay hodc stra 18i cac tng dung trén thiét gia 1ap
nay ma khong can phai c6 thiét bi that.

[l 5554:Android_2.3

% wl B 457

Android

-5/

Tuesday, December 28
€ Charging (50%)

Hinh 2.4 Minh hoga trinh gia 1ap dién thoai Android
2.2. Native development kit (NDK)

2.2.1. Gi¢i thiéu chung

Khi viét mot tng dung Android ¢ tang trén bang ngdn ngit Java ma ta c6 nhu
cau goi lai cac ham hodc thu vién o ting bén dudi (thuong 1a cac doan ma & tang
dudi dugc viét bang C/C++). Dé Java c6 thé hiéu va truy xuat dugc cac doan ma
C/C++ thi ta can mot giao dién chung gitta 2 ngdén ngit. Giao dién chung d6 duoc

goi 1a Java Native Interface — JNL
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Native Development Kit — NDK 1a mot bd cong cu di kém véi Android SDK
gitp cho cac nha phat trién co thé viét hoic nhung cac doan mi ngudn bang C/C++
bén trong chuong trinh. Cac Umg dung Android hoat dong trén may ao Dalvik.
Chinh nho NDK ma cac tng dung c6 thé goi duoc cac doan ma gdc — native code

duogc str dung trong chuong trinh.

2.2.2. Céc hé tror cia NDK
Bo cong cu NDK cung cip céac hd tro sau:

e Mot tap hop cac cong cu va tap tin dé phat sinh ra cac thu vién ma tir
C/C++.
e (Céach thuc nhung cac doan ma phat sinh tr C/C++ vao trong tip tin
dong goi tmg dung (.apk) chay duoc trén cac thiét bi Android.
e Cung cép mot tip cac header va thu vién s& duoc hd tro & tat ca cac
phién ban Android tir 1.5 tr& di. Tir phién ban 2.3 c6 hd tro thém viét
Native Activity.

e (ac tai liéu, ma ngudn mau va hudng dan.

2.2.3. Sir dung NDK
Khong phai lic nao sir dung NDK ciing ¢6 loi cho chuong trinh. Vi st dung
ma gdc (native code) trong chuong trinh khong 1am ting hiéu niang thyc thi ma chi
lam tang thém sy phirc tap cho tng dung. Chi sir dung ma gde trong truong hop can
thiét dé lam giam sy phuc tap cho chuong trinh.
Android Framework cung cip 2 cach dé sir dung native code trong chuong
trinh:
e Viét ung dung str dung Android Framework va st dung JNI dé truy
cap cac ham API dugc cung cép trong bd cong cu Android NDK. Uu
diém cua k¥ thuat nay 1a chung ta co thé tan dung cac loi ich cia
Android Framework ma van st dung dugc ma gdc khi can thiét.
e Viét mot native activity dé hién thuc cai dit chu trinh cua ung dung

bang ma gbc. B cong cu Android SDK s& cung cép 16p NativeActivity
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1a 16p tién ich dé hién thuc cai dat vong doi cia ing dung thong qua cac
ham (OnCreate, OnPause...).

2.2.4. NGi dung cua bo NDK

Bao gdm céc cong cu va thu muc sau:

Cong cu phit trién: Bao gom tap hop cac cong cu phat trién (trinh bién

dich, trinh lién két — linker) dé phat sinh ra ma nhi phan cho b vi xir Iy
ARM chay trén cic nén tang Linux, OS X va Windows (st dung kém véi
cong cu Cygwin). Cac cong cu phat trién nay con cung cip mot tap hop cac
hé théng header dung cho cac ham API goc 6n dinh va dugc dam bao 1a s&
hd tro trong tat ca cac phién ban sau nay ciia nén tang Android:

e Libc (thu vién C) header.

e Libm (thu vién todn hoc) header.

e Giao dién JNI header.

e Libz (nén va gidi nén) header.

e Liblog (dung cho viéc ghi log trén Android) header.

e OpenGL ES 1.1 va OpenGL ES 2.0 (thu vién d6 hoa ba chiéu) header.

e Libjnigraphics (truy cap vung nhd dém trén cac pixel) header.

e Cac header ho trg cho C++.

e OpenSL ES (thu vién am thanh gbc).

e Cac API hd trg Gmg dung gbc trén Android.

Ngoai ra NDK con cung cip cho chung ta mot hé théng bién dich ma
ngudn hiéu qua ma khong can phai co sy dicu khién chi tiét cac cong cu /
nén tang / vi xtr Iy / ABIL. Nguoi dung sé chi phai tao ra cac tap tin nho dé
chi thi cho viéc bién dich ma nguén s€ dugc dung trong chuong trinh. NDK
s€ dua vao céc tap tin bién dich nay dé bién dich ma nguén dé tao ra thu
vién lién két dong va dat truc tiép thu vién nay trong dy an.

B tai liéu: Bo NDK con chira tip hop nhiéu tai liéu dé mo ta cac tinh

nang cua NDK, céich thirc st dung, viét tap tin bién dich ma nguén, cach
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thirc tao thu vién lién két dong... Nguoi dung c6 thé tham khao thém trong
thu muc <ndk>/docs.

Cic ng dung miu: Cung cap cic ung dung dugc viét san cho nguoi

dung tham khéo.

2.2.5. Gi&i thiéu vé JNI — Java native interface

Nhu ching ta da biét, mudn chay dugc ma C/C++ trén Android thi chung ta
can phai st dung JNI hodc viét mot NativeActivity. Va cach stt dung JNI trén
Android s& phd bién hon do tuwong thich véi nhiéu loai thiét bi. Trong luin vin,

ching em ciing sir dung cach nay dé chay ma nguén C/C++ trén Android.

C/C++ Java
= Mgoai lé
Thu vign J N I
" b Class file
Ham
May ao

Hinh 2.5 JNI déng vai tré trung gian trong viéc giao tiép giira C/C++ va Java

Sau day 1a nguyén tic hoat dong va cach thirc viét mot JNI trong chuong trinh
[4]:

e Cic phuong thirc dugce danh dau 13 JNI s& thém tir khoa native & dau
mdi ham.
e (Cac ham nay s€ duogc cai dat béng C/C++ va dugc dat trong thu muc
JNI cua project. Cac ham C/C++ dugc NDK bién dich thanh tip tin thu
vién lién két dong .so.
e D¢ load thu vién lién két dong nay thi trong chuong trinh Java s& goi
phuong thttc System.LoadLibrary(...).
e Sau do, khi nao c6 161 goi ham trong chuong trinh thi may 4o s€ tim
kiém cac ham nay trong thu vién lién két dong va thuc thi cac phuong

thie duogc cai dat bang C/C++.
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Vi du vé chwong trinh hello-jni trong Android:

e Ta viét tap tin hello-jni.c dé cai dat ham tra vé 1 chudi (trong dé tén

phuong thic dugc dat theo thur tu sau: tén package tén l6p tén phuong
thirc.

Jstring

Java_com_example_hellojni_HelloJni_stringFromINI( IJNIEnv*

env, jobject thiz )

{
return (*env)->NewStringUTF(env, "Hello from INI!");
}
Sau d6 tai thu muc JNI ta tao tap tin Android.mk Ia tip tin chi thi dé bién
dich va cau hinh mi nguén C/C++ trong Android.
LOCAL_PATH := $(call my-dir)
$(CLEAR_VARS)
# Here we give our module name and source file(s)
LOCAL_MODULE := hello-jni
LOCAL_SRC_FILES := hello-jni.c
$(BUILD_SHARED_LIBRARY)
Hinh 2.6 Noi dung tap tin cAu hinh bién dich trong JNI
Trong tdp tin céu hinh Android.mk ta thdy 2 dong quan trong la
LOCAL MODULE va LOCAL SRC_FILES. Dong dau la chi thi tén
cua thu vién s€ dugc tao ra khi goi Iénh ctia NDK va dong sau la chi thi
cac tap tin ma nguén s€ dugc bién dich thanh thu vién trong Android.
Tir Command Line goi 1énh ndk-build d¢ bién dich ra thu vién lién két
dong hello-jni.so.
Tai chuong trinh chinh Java, ta load thu vién 1én va goi phuong thuc
native cua ham trong thu vi¢n:
static {

System. loadLibrary("hello-jni");

}
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Public native String stringFromJNI();

Cudi cung st dung phuong thirc bang cach goi ham binh thudng.
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Chwong 3 : NHAN DANG KY TU QUANG HOC
3.1. Giédi thiéu chung

3.1.1. So’ lwgre vé nhan dang ky tw quang hoc — OCR

Nhén dang ky tu quang hoc (tén tiéng anh 1a Optical Character Recognition —
OCR) la mot qua trinh thyc hién viéc chuyén ddi tir dang hinh anh cua chi viét in
hodc cac ky hiéu sang cac dang van ban tai li€u hodc thong tin co6 thé chinh stra trén
may tinh. Pau vao cla qua trinh nay 13 tip tin hinh anh va dau ra sé& 1a cac tap tin
van ban chira ndi dung 1a céc chir viét c6 trong hinh anh d6. Nhan dang ky tu quang
hoc dugc hinh thanh tir cac linh vuc nghién ciru nhan dang mau, tri tué nhan tao va
thi gidc may tinh. Ngay nay k¥ thudt nhan dang ky tu quang hoc da dugc st dung
rong rii va tmg dung nhiéu trong thuc té song song v&i viéc nghién ctru vé 1y thuyét
dé cai tién két qua nhan dang.

Thong thuong, cac hé thong nhan dang ky tu quang hoc duge sir dung dudi
dang cac phan mém trong may tinh hodc tich hop trong may in, may quét dé thuc
hién viéc nhin dang ky tu. Vi du thuong thay nhat 13 quét cac hinh anh vin ban

thanh cac van ban tai li¢u luu trén may tinh.

Radio Listeners in Panic,
Taking War Drama as Fact

l OCR

Radio Lisemers in Panic, Taking War Drama as Fact K&t Qua

Hinh Anh

Hinh 3.1 Qua trinh thuc hi¢én OCR

3.1.2. Cac phwong phap ap dung OCR trong luan van
Luén van tip trung vao viéc st dung ky thuat nhan dang ky tu quang hoc ap

dung trén dién thoai Android dé thuc hién vi¢c tra tir dién qua camera ctia dién
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thoai. Sau day la cac phuong phéap c6 thé ap dung k¥ thuat nhan dang ky tu quang

hoc:

o Nghién ciru va tw xady dung mot b§ nhan dang ky tuw quang hoc:
Day la cach kho khan khi thyc hién vi hién nay trén thé gioi da co nhiéu
huéng nghién ctru vé linh vure nay va cho ra doi nhiéu phuong phap nhan
dang ky tu quang hoc. Tu viét lai bd nhan dang ky tu quang hoc s€ ton
kha nhiéu thoi gian ma hiéu qua s& khong dugc cao ma luan vin nay chi
yéu tap trung vao viéc st dung nhan dang ky tu quang hoc dé thuc hién
tra tor nén cach nay s€ khong kha thi va ban than viéc nghién ctru cac ky
thuat nhan dang ky tu quang hoc di 1a mot dé tai 16n nén chung em sé&
khong chon phuong phap nay dé thyuc hién nhan dang ky tu quang hoc.

o Str dung cic by nhian dang ky tw quang hoc truc tiép trén web
thong qua moéi trueong mang: Dién thoai s€ guri hinh anh 1én may chu
web dé may chu s& truc tiép xur 1y 4p dung cac thudt toan nhan dang ky
tu quang hoc dugc cai dat san dé xir 1y, phan tich birc anh va gui tra két
quéa da dugc nhéan dang vé cho dién thoai. Cach nay c6 uu diém la d&
thuc hién va d6 chinh xac c6 thé cao tuy nhién khi sir dung chuwong trinh
doi hoéi nguoi sur dung phai cai dat mang dién thoai hodc wifi trong may
dé két ndi mang internet cho viéc truyén va nhan dir liéu tir may chu trén
web. Chua ké dén viée xir Iy va chd két qua tir may chu trén mang sé kha
lau gay bat tién cho ngudi str dung chuong trinh. Néu dién thoai khong
c6 két ndi mang thi nguoi ding sé& khong thé sir dung duoc tinh ning
nhan dién tr.

o Sir dung cac b thu vién nhan dang ky tu quang hoc ¢6 sin: So voi
2 cach dugc néu ra & trén thi cach nay c6 wu diém 1a thyc hién khong qua
kho khin, chi can cai dit va bién dich dé chay trén moi trudng Android
vira khic phuc dugc nhuge diém 1a tmg dung khong phu thudc vao méi
truong mang, ¢ thé chay doc 1ap, tiét kiém nhiéu thoi gian vi viéc xu 1y

trén khéi nhan dang duogc thyc hién hoan toan truc tiép trén dién thoai.
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Hinh 3.2 So' dd khdi nhén dién ky tw quang hoc trong chwong trinh

3.1.3. So sanh cac thw vién / céng cu nhan dang ky tw quang hoc
Hi¢n nay trén thé gi61 da co kha nhiéu bd thu vién nhan dang ky tu quang hoc
v6i @6 chinh xac khé cao. Sir dung mot trong cac thu vién d6 sé gitp chiing ta tiét
kiém kha nhiéu cong strc. Sau day la mot ) bd va phﬁn mém nhan dang ky tu

quang hoc mién phi dugc sir dung rong rii hién nay:

e Tesseract OCR%: 13 bd nhén dang ky tu quang hoc thuong mai ban dau
dugc phét trién tai cong ty HP (Hewlett-Packard) trong khoang 1985 —
1995 va duoc giai thuong top 3 phan mém nhan dang ky tu quang hoc
chinh xac nhét trong hoi nghi thuong nién cia UNLV (University of

Nevada-Las Vegas). Sau d6 bo nhan dang nay dugc chuyén thanh ma

2 http://code. google.com/p/tesseract-ocr/
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ngudn mo trén Google va tiép tuc dugc phat trién cho dén ngay nay voi
su dong gdp ciia nhiéu lap trinh vién chuyén nghiép. Trudng bo phan cia
dy &n hién nay la Ray Smith.

e GOCR’: La mot chuong trinh nhan dang ky tur quang hoc dugc phat
trién duéi dang gidy phép cong cong GNU va dugc bat dau boi Joerg
Schulenberg vao ndm 2000.

e FreeOCR": Pugc xem la mdt trong cic phan mém nhéan dang ky tu
quang hoc chinh x4c nhét vi sir dung bd engine Tesseract cia HP. Ngoai
ra, FreeOCR con cung cap dich vu nhan dang ky tu quang hoc truc tuyén
trén web.

e JavaOCR’: La phan mém nhén dang ky tu quang hoc dugc viét hoan
toan toan béng thu vién Java cho viéc xur Iy anh va nhan dang ky tu. Uu
diém cua chuong trinh nay 1a chiém it tai nguyén bd nhd, dé thyc hién
trén cac moi truong di dong han ché vé bd nhé va chi st dung dugc ngén

ngir Java.

3.1.4. Két luan
Trong cac thu vién nhan dang ky tu quang hoc trén thi bd nhan dang Tesseract

OCR nbi troi nhat véi cac wu diém sau:

e C6 lich sir phat trién 1au dai va mang d6 chinh xac cao ngay tir khi méi
ra mat.

e Kha ning md rong va tily bién cao dong thoi duge Google tai trg va
dong dao cac nha phat trién tham gia dong gop cho Tesseract.

e Phién ban duoc cip nhat thuong xuyén, hd trg ngay cang nhiéu ngon
ngit, c6 kha nang huan luyén trén cac ngdn ngit mai va nhiéu loai font
chir khac nhau.

o Mot s phﬁn mém OCR hién nay déu sur dung bg nhan dang nay cho

viéc nhan dang ky tu nén Tesseract da tr¢ nén phé bién hon, déng thot

3 http://jocr.sourceforge.net/
4 http://www. free-ocr.com/
5 http://sourceforge.net/projects/javaocr/
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khd ning hd trg trén nhiéu moi trudng, nén tang khac nhau tir mdy tinh
cho dén céc thiét bi di dong.
Chinh vi cac vu diém néu trén ma trong luan van nay nhém ching em s€ st

dung Tesseract dé thuc hién qua trinh nhan dang ky ty trong chuong trinh.
3.2. Gi&i thiéu vé bé nhan dang ky tw quang hoc Tesseract

3.2.1. Lich st

Tesseract [5] 13 mot phan mém ma ngudn md va ban dau nd duge nghién ctru
va phét trién tai hang Hewlett Packet (HP) trong khoang tir nim 1984 dén 1994.
Vao nam 1995, Tesseract nam trong nhém ba bd nhan dang OCR ding dau vé do
chinh xéc khi tham gia trong hoi nghi thudng nién cia té chirc UNLV.

Luc méi khoi dong thi Tesseract 1a mot du an nghién ctru tién si tai phong thi
nghiém HP & Bristol va da dugc tich hop vao trong cac dong may quét dang phang
cia hing dudi dang cac add-on phan cing hodc phan mém. Nhung thuc té dy an
ndy da that bai ngay tir trong trimg nude vi n6 chi lam viéc hidu qua trén cac tai liéu
in c¢6 chét luong tot.

Sau d6, du an nay cung véi sy cOng tdc cua b phan may quét HP & bang
Colorado d3 dat dugc mot bude tién quan trong vé do chuan xéac khi nhan dang va
vuot 1én nhiéu bo nhan dang OCR thoi d6 nhung dy 4n da khong thé trd thanh san
pham hoan chinh vi d6 céng kénh va phire tap. Sau d6, du an dugc dua vé phong thi
nghiém ctia HP dé nghién ctru vé cach thirc nén va tdi wu ma ngudn. Dy 4n tip
trung cai thién hi¢u ndng lam viéc cia Tesseract dua trén do chinh xac da c6. Dy an
nay dugc hoan tt vao cudi nam 1994 va sau d6 vao nam 1995 bd Tesseract dugc
i di tham dy hoi nghi UNLV thudng nién vé d chinh xac cia OCR, vuot troi hon
han so v&i cac phan mém OCR liic bay gid. Tuy nhién, Tesseract da khong thé tro
thanh mot san pham thuong mai hoan chinh duogc va vao nam 2005, HP da chuyén
Tesseract sang mad ngudn mé va duoc hiang Google tai trg. Tesseract cho dén nay
van duoc nhiéu nha phét trién cong tac va tiép tuc hoan thién. Phién ban mdi nhét

cua b nhan dang Tesseract 1a phién ban 3.0.1.
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Bang 3.1 So sanh phin mém thwong mai va Tesseract

Phin mém thwong mai B6 nhan dang Tesseract

Hb trg hon 100 ngdn ngir HO tro trén 40 ngdn ngit va dang ting dan

C6 giao dién d6 hoa Khong hd tro giao dién d hoa (dung

Command Line dé gb 1énh)

Hau hét chi hd tro trén nén tang Ho tro trén Windows, Linux, Mac OS

Windows

D¢ chinh xac cao mai day Do chinh x4c cao tir nam 1995

Chi phi kha cao 130$ - 500 $ Hoan toan mién phi (ma ngudn mo)

Vi Tesseract hién nay 1a bd thu vién ma ngudén mé hoan toan mién phi nén
trén thé gioi da co nhiéu phﬁn mém nhan dang ky tu quang hoc ra doi dya trén bo
Tesseract voi giao dién va céc tinh ning dé sir dung hon so véi giao dién don gian
ctia Tesseract ban dau nhu: VietOCR® cho nhan dang tiéng Viét, Tessenet2’ bd nhan

dién Tesseract trén nén .Net ciia Microsoft, giao dién Java (Java GUI frontend) cho

Tesseract...
Bang 3.2 Po chinh xac ciia Tesseract trén mdt s6 ngon ngir
Ngén ngir Tong so ky tw | Tong s6 tir | Ldi ky tw | L&i tir (%)
(tri€u) (tri¢u) (%)
Tiéng Anh 39 4 0.5 3.72
Tiéng Nga 213 26 0.75 5.78
Tiéng Hoa gian 0.25 khong xac 3.77 khong xac
thé dinh dinh
Tiéng Hindi 1.4 0.33 15.41 69.44

6 http://vietocr.sourceforge.net/usage vi.html

7 http://www.pixel-technology.com/freeware/tessnet2/
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3.2.2. Kién trac hoat déng

Dau tién, bo nhan dién Tesseract s& nhan dau vao 1a anh mau hodc anh mirc
xam. Anh nay s& duoc chuyén dén bd phan phén tich ngudng thich tng (adaptive
thresholding) dé cho ra anh nhi phan. Vi truéc kia HP cling da phat trién bo phan
phan tich bd cuc trang nén Tesseract khong can phai co thanh phan d6 va duoc thira
huong tir HP. Vi thé ma Tesseract nhan dau vao 1a mot anh nhi phan véi cac ving
da giac tuy chon da dugc xac dinh.

Ban dau, Tesseract dugc thiét ké lam viéc trén anh nhi phan sau do6 chuong
trinh dwogc cai tién dé co thé nhan dang c4 anh mau va anh mtrc xam. Chinh vi thé
ma can bo phan phan tich ngudng thich tmg dé chuyén d6i anh mau / anh mirc xam
sang anh nhi phan.

Sau d6 qué trinh nhan dang sé duoc thyc hi¢n tuan tu theo tung budc.

> Budc dau tién 1a phan tich cic thanh phan lién thong. Két qua cua
budc nay s€ 1a tao ra cac duong bao quanh céc ky tu.

> Budc thir hai 1a tim hang va tim tir, két qua cta budc nay ciing giéng
nhu budc trén s€ tao ra cac vung bao quanh cac hang chir va ky tu chura
trong vung van ban.

» Budc tiép theo s€ 1a nhan dang tir. Cong doan nhén dang tir s€ dugc
xtr Iy qua 2 giai doan. Giai doan dau s& 1a nhan dang cac tur theo luot.
Céc tir thoa yéu cau trong giai doan ndy s& dugc chuyén sang bd phan
loai thich umg [5] (adaptive classifier) dé 1am dit liéu huan luyén. Chinh
nho d6 ma bd phan loai thich img s€ c6 kha nang nhan dién dugc chinh
xac hon & phan sau cua trang. Sau khi bo phan loai thich tmg da hoc
dugc cac thong tin c¢6 ich tir giai doan dau khi nhan dang phan trén cta
trang thi giai doan thir 2 cta vi¢c nhan dang s€ dugc thuc hién. Giai doan
nay s& quét hét toan bo trang, cac tir khong dugc nhan dién chinh xac ¢
giai doan dau s& duoc nhan dién lai 1an nita. Cudi cung bd nhan dién s&

tong hop lai cac thong tin ¢ trén va cho ra két qua nhan dién hoan chinh.
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Hinh 3.3 Kién tric tong thé ciia Tesseract [2]

3.2.3. Cai dat va str dung thw vién Tesseract trén Android

Thu vién ma nguén cla bd Tesseract dugc viét béng C/C++ chuan chay trén
cac nén tang Windows va Linux nén dé co thé chay duoc bo thu vién trén nén tang
Android ta cin chuyén mé ngudn sang hé diéu hanh nay. C6 2 cach dé thyc hién
viéc chuyén do6i ma ngudn chay trén Android:

+ Cach thir nhét 13 viét lai ma ngudn Tesseract bang thu vién lap trinh
Java vi cac ung dung trén Android dugc viét bang ngdén ngir nay. Uu
diém cua cach nay la néu thuc hién duge thi chuong trinh s€ hoat dong
mot cach hi¢u qua vi ma nguén Java hoat dong tdi wu trén hé diéu hanh
nay. Tuy nhién dbi voi nguoi 1ap trinh ma noi thi s€ kho thuc hién dugce
vi phai viét lai toan by chuong trinh tur dau, tiéu tén rat nhidu thoi gian
ma s€ khong dat hiéu qua cao.

 Cach tht hai 1a nhd vao cach thtc sir dung JNI trén Android dé c6 thé
st dung lai cac ham thu vién C/C++ trén by Tesseract. Cach nay mang
vu diém 14 s& dé thyc hién hon dbi véi nguoi lap trinh, tiét kiém dugc
nhiéu thoi gian, céng sttc va chuong trinh hoat dong theo dung yéu cau
dé ra. Co chang nhugc diém chi 1a chay cham hon mot chit so véi cach

trén vi Android phai thyc thi ma C/C++ thong qua trung gian 1a JNI.
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Dua vao cac uu nhuoc diém cua timg phuong phap trén thi trong luan van nay
nhom ching em da chon cach 2 dé co thé sir dung duogc thu vién Tesseract trén nén
tang Android.

Qua trinh chuyén ma ngudn Tesseract dé thyc thi duoc trén Android:

e D¢ ¢ thé chay dugc ma ngudn Tesseract thi dau tién ta can tai vé
chuong trinh NDK sau d6 giai nén thu muc ra va chinh bién méi truong
tré dén duong dan thu muc NDK vira gidi nén.

e Tai vé project tesseract-android-tools®, diy 1a mot cong cu ma ngudn
mo trén Google dugc viét trong trinh bién dich Eclipse cung cip mot tap
cac ham API va céc tap tin cAu hinh dé bién dich thu vién Tesseract va
thu vién xur ly anh Leptonica.

e Trinh bién dich Eclipse ding dé viét ma ngudn dong thoi dugc cai dat
san cac plug-in Android bao gom bd céng cu Android SDK véi cac phién
ban API thich hop dé phat trién va bién dich chuong trinh truc tiép trén
Eclipse.

Sau qua trinh chuan bi cic coéng cu can thiét cho viéc bién dich ma ngudn
Tesseract trén Android thi ta can import project tesseract-android-tools vao trong

Eclipse ta dugc nhu sau:

4 ‘_EI/- tesseract-android-tools
4 78 src
- 18 com.googlecode.leptonica.android
. i8 com.googlecodetesseract.android
E% gen [Generated Java Files]
. =i Android 2.2
- 2 bin
- = external
4 = jni
- [= com_googlecode_leptonica_android
- [ com_googlecode_tesseract_android
Android.mk
@& Application.mk

Hinh 3.4 Minh hoa céu triic ciia project tesseract-android-tools

8 http://code.google.com/p/tesseract-android-tools/
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Project nay thuc chat 1 1 project trong Android ¢ st dung JNI va NDK dé
bién dich va chay ma nguén C/C++ trén Android. Ta dé y trong thu muc JNI 1a thu
muc chira cac ma ngudén C/C++ va thyc thi qua trinh trong JNL Tép tin Android.mk
la tap tin dé chi thi cho viéc bién dich cac ham va thu vién C/C++. Nhiém vu cua ta
1a can tinh chinh lai tap tin nay dé c6 thé bién dich dugc thu vién trén.

Trudce khi thyc thi 1énh caa NDK dé chay thu vién C/C++ thi ta can chuan bi
cac ma ngudn cia cac thu vién sau:

+ Ma ngudn ciia Tesseract phién ban 3.01 (quan trong nhat).
+ Hai thu vién xtr Iy 4nh leptonica-1.68 va libjpeg.

Tao thu muc tén external dat trong project tesseract-android-tools chira ma
ngudn ciia 3 thu vién nay. Mé tap tin Android.mk trong tat cac thu muc con cia thur
muc JNI ta sé& théy cac chi thi dé bién dich céc tap tin ma nguén cua cac thu vién
nay.

LOCAL_MODULE := libtess

# scrollview lib

LOCAL_SRC_FILES := \|
$(TESSERACT_PATH)/viewer/scrollview.cpp \
$(TESSERACT_PATH)/viewer/svutil.cpp \
$(TESSERACT_PATH)/viewer/svmnode.cpp \

§(TESSERACT _PATH)/viewer/svpaint.cpp

LOCAL_C_ INCLUDES := %
$(LEPTONICA PATH)/src

LOCAL_CFLAGS := \
-DHAVE _LIBLEPT

# tesseract_ccutil
LOCAL_SRC_FILES += %
T (TESSERACT _PATH)/ccutil/ambigs.cpp \
$(TESSERACT_PATH)//ccutil/basedir.cpp
$(TESSERACT_PATH)/ccutil/bitsl6.cpp
)
)

$(TESSERACT _PATH)//ccutil/boxread.cpp
F(TESSERACT_PATH)/ccutil/clst.cpp \

Hinh 3.5 Minh hoa mét phin cic chi thi dé bién dich ma ngudn thw vién C/C++

trong tap tin Android.mk

Ta c6 thé thuc hién qua trinh bién dich 3 thu vién trén béng cach go 1énh NDK

trén Windows / Linux / Mac OS déu thyc thi cing qua trinh nhu nhau. Trong luan
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van nay nhom chung em sir dung Command Line (CMD) trén Windows dé thuc thi

qua trinh bién dich ma ngudn cta Tesseract.

Trén Command Line cua Windows,

tro duong dan hién thoi dén thu muc

project tesseract-android-tools trong Eclipse va gd 1énh ndk-build dé thyc thi qua

trinh bién dich ma ngudn cua cac thu vién.

B C\Windows\system32\cmd.exe

thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb
thumb

thumh H

thumb :

thumb :

thumb :

thumb :

thumb :

skew.c

spixio.c
stack.c
sudoku.c
textops.c
tiffio.c
tiffiostub.c
utils.c
viewfiles.c
Uarper.c
vaterzhed.c
webpio.c
wehpiostub.c
uritefile.c
zlibmen.c
zlibmemstub.c
open_memstream.c
fopencookie.c
fmemopen.c
bhox.cpp
pix.cpp
pixa.cpp
utilities.cpp
readfile.cpp
writefile.cpp
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Hinh 3.6 Qui trinh sir dung NDK dé bién dich thw vién C/C++ trén Android

Trong qu4 trinh bién dich ma ngudn s& gip nhiéu thong bao 16i nén ta can sira

lai cAc tap tin céu hinh. Vi qua trinh dé bién dich ciing chiém kha nhiéu thoi gian

cua ludn an nén chung em khong thé néu ra chi tiét hét dugce. Cudi cung sau khi qua

trinh bién dich ma ngudn hoan toan thanh cong, s& tao dugc 3 tap tin 1a lipjpeg.so,

liplept.so, libtess.so. Day la céc tap tin thu

vién trén Android va tir day chung ta cé

thé goi truc tiép cac ham C/C++ trong Tesseract thong qua cac tap tin thu vién nay.

E:“Android~Download~tesseract—android—tools *ndk—build

Install
Install
Inztall

libjpeg.=zo
liblept.=zo
libtessz.zo0
libjpeg.zo
liblept.=zo
libtess.so0

Install
Install
Install

=» libssarmeabi-libjpeg.so

libssarmeabhisliblept.=so
libs - armeabhislibtesz.so0
libzarmeabi—v7aslibjpeg.zo
libsz armeabi—v7asliblept.so
libssarmeabi—v7?aslibtess.so

Hinh 3.7 Qua trinh bién dich mi ngudn thw vién Tesseract thanh cong trén

Android

Sau khi hoan tat xong, dé goi dén cac ham c6 san trong thu vién Tesseract ta

chi y dén 16p TessBaseAPI trong thu muc sre cua project. V& ban chét, 16p nay
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dong vai tro 1a 16p thuc thi lai cadc ham trén Tesseract, cdc ham trong 16p nay duoc
cai dat bang Java va trong than cac ham nay goi lai cac ham C/C++ bén dudi cac tap
tin thu vién.
Trong 16p TessBaseAPI ta luu y dén cac ham chinh sau:
public boolean init(String datapath, String language)
public void setImage(Bitmap bmp)
public String getUTF8Text()
Ham init 1a ham dung dé khoi tao cac dit liéu ban dau cho Tesseract nhan vao
2 tham sb: tham sd datapath 1a chudi duong dan chi dén tap tin dir li¢u cua bd
Tesseract OCR chira trong thé nhé SD Card cua dién thoai, tham sd thir 2 chi dinh
ngdn nglr s€ dugc nhan dang.
Ham SetImage dé nhan vao hinh anh dang bitmap, hinh anh nay s& dugc nhan
dang sau d6 thong qua ham getUTF8 va két qua tra vé ctia ham nay 13 mot chudi c6

trong hinh do.

3.2.4. Huan luyén dir liéu trén Tesseract

Tesseract ban dau dugc thiét ké dé nhan dang cac tir tiéng Anh trén ngon ngir
hé Latinh. Sau nay, nho su ¢6 gang ciia nhiéu nha phat trién ma cac phién ban cia
Tesseract dd c6 thé nhan dién cac ngdn ngit khac ngoai hé Latinh nhu tiéng Trung,
tiéng Nhat va tuong thich vdi cac ky tur trong bang ma UTF-8. Viéc nhan dang cac
ngdn nglr maoi1 trén Tesseract co thé thuc hién duge nhd vao viéc huan luyén dir liéu.
Tir phién ban 3.0 tr& di, Tesseract da c6 thé hd tro thém nhiéu dang ngon ngir méi
va mo rong thém viéc huan luyén theo font chir. Bo1 vi ban dau, bo Tesseract dugc
huén luyén dé nhan dién tir chinh x4c nhat trén mot s6 loai font mic dinh, néu st
dung céac font chir khac dé nhan dién thi co thé két qué s€ khong c6 do chinh xac
cao khi lam viéc véi cac loai font dugc cai dit san trong dir lidu huén luyén. bé
thuc hién qué trinh huan luyén thi ta phai sir dung céng cu co san cia Tesseract.
Maic dinh trong ludn van nay, sit dung cong cu Tesseract 3.01 cho viéc thyc hién

huan luyén ngoén ngit va font maéi.
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Dé huén luyén dir liéu trén Tesseract (hodc ngdn ngit méi) thi ta cAn mot tap
céc tap tin dir liéu chira trong thu muyc tessdata, sau d6 két hop céc tap tin nay thanh
tap tin duy nhat. Cac tap tin c6 trong thu muyc tessdata co quy tic dit tén theo dang:
tén_ngdn_ngir.tén_tip tin. Vi du cac tap tin can thiét khi thuyc hién viéc huén

luyén tiéng Anh:

o ftessdata/eng.config.

tessdata/eng.unicharset: Tap ky tu cia ngdn ngit huan luyén.

tessdata/eng.unicharambigs.

tessdata/eng.inttemp: Danh muc cho tap hop cac ky tu.
o tessdata/eng.pffmtable: Tap tin dang hop — sir dung dé xac dinh ky tur
c6 trong tap tin huan luyén.
o tessdata/eng.normproto: Nhu tap tin pffmtable.
o tessdata/eng.punc-dawg.
o tessdata/eng.number-dawg.
o tessdata/eng.freq-dawg: Danh sach cac tir tong quat.
o tessdata/eng.word-dawg: Danh séch céc tir thong thuong.
o tessdata/eng.user-word: Danh sach tur ciia nguoi dung (tuy chon co
thé c6 hodc khong).
Budc cudi cung s& tong hop dir liéu tir bude trén va phat sinh ra tap tin dir liéu

duy nhét c6 dang:

o tessdata/eng.traineddata.
Céc tap tin can thiét cho viéc huin luyén dir li¢u sé dugc phat sinh khi ta st

dung cong cu cé san dé qua qué trinh huan luyén.

3.2.5. Qua trinh huan luyén ngén ngi¥ va font méi
Dé trai qua qua trinh huan luyén ngon ngir hodc loai font moi trén Tesseract ta
can thyc hién thong qua céc giai doan sau:

+ Phat sinh cac tap tin hinh anh cho viéc huan luyén:
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bay 1a bude dau tién nham xac dinh tap ky tu s€ dugc sir dung trong viéc
huén luyén. Trude hét ta can chuén bi sin mot tap tin van ban chtra céac
dir liéu huan luyén (trudong hop cu thé 13 mot doan van ban). Viéc tao ra
tap tin huan luyén can theo cac quy tic sau:
= Bao dam sb lan xuét hién it nhat cta cac ky tu trong mau tir
khoang 5 dén 10 1an cho mot ky tu.
= Nén c6 nhiéu miu cho céc tir xuat hién thuong xuyén, it nhét la
20 lan.
»  Céac dir liéu huan luyén nén duoc chia theo kiéu font, mdi tap
tin huén luyén chi nén chtra 1 loai font nhung c¢6 thé huén luyén
nhiéu loai font cho nhiéu tap tin. Khong nén két hop nhiéu loai font
trong riéng mot tip tin huan luyén.
Sau khi d4 chuan bi mau van ban dung cho viéc huan luyén thi ta can
phat sinh ra anh tir tap tin d6. Ding cac phan mém dé chuyén tap tin mau
vin ban sang dang tap tin anh hodc in mau vin ban sau d6 quét thanh tap
tin hinh 4nh dang .tif v6i d6 phan giai 1a 300dpi. Tap tin cudi cung trudc
khi thuc hién viéc huan luyén 1a tap tin anh dang .tif.
+ Tao cac tap tin dang hop .box:
Mot dang tép tin dé Tesseract co thé huan luyén dya trén cac dir 1iu hinh
anh da co budc dau 1a tap tin dang hop — box. Tép tin dang hop 14 tap tin
vin ban chira 1 day cac ky tu tuan tu tir dau dén cudi trong tap tin hinh
anh, moi hang chira thong tin cua 1 ky tu, toa d6 va dudng bao quanh ky
tu d6 trong tép tin anh.
Dé tao ra tap tin dang hop ta s& dung cach g lénh (trén Windows la
CMD va Linux 13 Terminal) sau (yéu cau nguoi dung phai cai dat cong
cu Tesseract dé co thé chay dugc cac 1énh nay):

Tesseract [lang].[fontname].exp[num].tif
[Tang] . [fontname].exp[num] batch.nochop makebox
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Sau khi thuc hién cdu 1énh trén thi ta s€ tao ra dugc céc tip tin dang hdp

.box.

t 236 3014 253 3050 0
h 256 3014 285 3052 0
3 290 3014 318 3042 0
n 323 3014 352 3042 0
P 356 3014 287 3052 0
h 392 3014 421 3052 0
0426 3014 452 3042 0
n 457 3014 486 3042 0
e 491 3014 517 3042 0
1524 3014 532 3039 0
h 540 3014 569 3052 0
r573 3014 600 2042 0
re04 3014 026 2042 0
| 629 3014 643 3052 0
i 648 3014 662 3050 0
n 667 3014 696 3042 0
e 701 3014 727 3042 0
1730 3014 749 3050 0

FhanPhone:herlinel

Hinh 3.8 Ciu tric tap tin dang hp

e Chay cong cu Tesseract trén may tinh dé thuc hién viéc huén luyén dir
lidu. Sau khi duoc tap tin .box thi chung ta can 1 trinh chinh stra tap tin
dang hop dé kiém tra lai va chinh stra lai cac thong s6 cua timg ky tu cho
khép véi van ban ban dau trong tap tin anh huan luyén. O ddy nhom em
dung phan mém jTextBoxEditor dé chinh sira truc tiép tap tin dang hop.
e Sau khi kiém tra va chinh stra lai cdc ky tu cho chinh xac trong tap tin

dang hdp thi thyc hién I¢énh tiép theo:

Tesseract [Tang].[fontname] .exp[num].tif
[Tang].[fontname].exp[num] nobatch box.train.stderr

Néu thanh cong thi tai giai doan nay, Tesseract s& phat sinh ra tap tin .tr

& Udc luong tap ky tu cia ngdn ngir can huan luyén: Tesseract cin biét
hét cac tap ky tu co thé xuét hién trong dir liéu. Ta dung Iénh sau:

unicharset extractor *.box

Sau khi thyuc hién, tép tin unicharset sé duogc tao ra.
& Xac dinh kiéu font trong dir liéu (tir phién ban 3.0.1 trg di):
Day la tinh ndng mai chi c6 tir phién ban Tesseract 3.0.1 tr¢ di. V&i tinh

nang nay nguoi dung cd thé huan luyén dir liéu véi nhiéu loai font khac
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nhau thay vi chi c6 thé ding cac font mic dinh sdn & céc phién ban
truée. Ta can tao tap tin font properties dé quy dinh thong sd cac kiéu
font ta d3 str dung trong cac mau van ban huan luyén.

CAu trac cta tap tin font properties 1a mdi hang chira tén 1 loai font huin
luyén va cac dic tinh cta font d6: <tén loai font><in nghiéng><in
dam><binh thwdng><in hoa><fraktur> (danh dau c6 thudc tinh bang
bit 1 hodc khong c6 dung bit 0).

Vi du ciu tric tap tin font properties v6i dit liéu hudn luyén 1a tiéng
Anh:

Arial 0 0 0 0 O

arialbd 0 1 0 0 O

arialbi 1 1 0 0 O

ariali 1 0 0 0 O

+ Gom nhom dir liéu:

Tai giai doan nay thi cac duong nét khung cua ky tu da dugce rat trich ra
va chung ta can gom nhom lai cac dir liéu ban dau dé tao ra mau thu
(prototype). Hinh dang, dudng nét cua cac ky tu sé dugc gom nhém lai
nhd vao chuong trinh mftraining va cntraining co sin trong cong cu
Tesseract:

mftraining -F font_properties -U unicharset -0
Tang.unicharset *.tr

Véi 1énh mftraining s€ tao ra tip tin dit li€u: inttemp (chtra hinh dang
mau), pffmtable va Microfeat nhung it khi str dung).

Cubi cung dung cong cu cntraining s& tao ra tap tin dit liéu normproto.
+ Tao tip tin unicharambigs.

+ Két hop cac tap tin lai tao thanh tép tin huan luyén dir ligu: Cudi cung
sau khi d3 c6 du cac tap tin huin luyén can thiét (inttemp, pffimtable,

normproto, Microfeat) thi ta ddi tén cac tap tin lai cho dung dang véi tién
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t6 lang. trudc tén tap tin voi lang 1a 3 ky tu dai dién cho ngon ngit huan
luyén theo chuin ISO 639-2°. Thyc hién lénh sau:

Combine tessdata lang.

Két qua 1a tao ra tap tin lang.trainedata. Bo tap tin nay vao thuc muc
tessdata cia Tesseract thi Tesseract dd c6 thé nhan dién duge ngdn nglr

hodc font chit méi (theo 1y thuyét).

Tap tin di¥ liéu tesseract

Danh sach tir
Wordlist2dawg
User-words
Cac trang hinh anh Word-dawg
hudn luyén [ .tif
uan luyén ( .tif ) — Freg-dawg
Bac tinh ky tw | o
Chinh sira Tesseract ., taptin.tr) I TrE i
Inttemp ,
Ky tw ’ cnTraining 5 pfmtable
Cac dac tinh khéc cha ky ty (font...)
Tap tin dang hdp normproto
(.box)
Unicharset
Unicharset
-
Unicharset_extractor

Hinh 3.9 Qua trinh huin luyén dir liéu trén Tesseract

% http://en.wikipedia.org/wiki/List of ISO 639-2 codes
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Chwong 4 : TRA T BPIEN ANH-VIET

4.1. Téng quan

Trong khéi nay dit liéu dau vao 1a két qua cua khéi xtr 1y dit liéu ky tu quang
hoc tir OCR va cho déu ra 1a két qua tra ctru tir dién. (So d6 hinh 4.1)

Néu tir ban dau co trong dir liéu tir dién thi tra vé két qua tra tir ngay lap tuc,
nguoc lai tir d6 ¢6 thé sai do hai truong hop do d6 phai qua mot budce kiém tra xir Iy
ngdn ngir tu nhién. Truong hop 1: tir chup duoc khong chinh xac do két qua nhan
dang sai, dé giai quyét truong hop nay, tng dung st dung thuat toan tim tir gan
dung dé liét ké danh sach cac tir lién quan dén tir sai vira chup. Truong hop 2: tir
chup do dang bién thé cua tur vung, do c6 thém céc tién td, hau t6 nén trong tur dién
khong ton tai di liéu, dé giai quyét truong hop nay ung dung dung thuat toan khoi
phuc tir gbc dé tra vé nguyén mau. Truong hop nguoc lai tir 6 hoan toan khong cd
trong tir dién thi ung dung thong bao khong c6 két qua thi ng dung tim cac tir

twong tu dé goi y cho ngudi dung chon lya.
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Tra tuir dién

Dit liéu ¢6 trong tir dién hodic
c6 xur ly ngoén nglr tu nhién?

\ 4

X ly ngdn nglr t nhién (khoi
phuc tir goc, tim tir gan dang)

A7

Xuét két qua
tra tu

e )
. Keétthuc j
AN
Hinh 4.1 So' dd thuit ton tra tir dién va xir Iy ngén ngir tw nhién

Khi xay dung tmg dung tir dién trén dién thoai thi c6 hai diéu kho khin can
quan tam 1a toc d6 xir Iy va bo nhé. Hai van dé nay rat quan trong trong moi quan
hé giira thiét bi di dong va tmg dung. Néu mudn toc d6 xir Iy nhanh thi tén bd nhé

va nguoc lai ing dung can nhiéu bd nhé thi anh hudng toc do xir ly. Moi trudong
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trén di dong thuong gidi han ca vé bo nhd 13n tée do xir Iy. Do d6 ta phai giai quyét
hai van d& nay cho thoa man yéu ciu tng dung.

-Van dé bo nhd: dé giai quyét van dé nay phai ting dung luong bd nhé cua thé
nhé trén thiét bi di dong. Hién tai cic dung lwong thé nhé khong con 1a van dé kho
khin nén viéc nay duoc giai quyét.

-Tbc do xtr 1y: bo vi xtr Iy cta thiét bi di dong thi kho c6 thé nang cap duogc do
d6 ching ta phai t6 chirc cau trac dit lidu tir dién dé tang toc do tra tir nhanh hon.

Nhu vy timg dung khong nhing giai quyét cac van dé& vé xir 1y cac ngodn ngit

ty nhién ma con t6 chirc cau tric dit liéu tir dién ho trg tim kiém nhanh.

4.2. Khéi phuc tir géc (Stemming)

Tiéng Anh 12 ngdn ngir thudc loai hinh ngon ngir hoa két (flexional). Cac hinh
vi trong ngdn ngit hoa két thuong khong dimg mot minh ma di kém phu t6, mdi phy
t6 c6 thé mang dong thoi nhiéu ¥ nghia, hodc nguoc lai mot y nghia co thé bidu dién
bang nhiéu phu td. Trong tiéng Anh cac phu td ¢ thé tao ra cic din xuét hodc bién
cach khéc nhau.

Mot tir trong van ban tiéng Anh c6 thé c6 nhiéu thé hién khac nhau dudi nhiéu
dang nglt phép khéac nhau, tuy nhién chung cung mang mot nd1 dung ngt nghia.
Nén chiing dugc xem xét 1a moét. Vi du: look, looks, looking, looked,... Cac tir dang
ndy thudng 13 danh tir s nhidu, dong tir & ngodi thir ba sb it, dong tir & dang thém -
ing hodc dang qua khtr, qua khir phén tir. Do d6 tng dung phai khoi phuc tir gdc cac
dang nay. Tir gbc 1a mot phan cia tir sau khi loai bo cac phu td. Phy td co thé 1a tién
t6 hodc hau td. Vi du cac tién to nhu: dis-, un-, muti-... cac hau té nhu: -ly, -ment, -
tion, -logy... Vi mdi phu td khac nhau s& tao ra dan xuét hodc bién cach khac nhau
va c6 cach xir 1y cu thé cho timg trudng hop.

Pbi véi tién 6 tao ra dan xuét ciia tir, thi tir 46 s& mang ngir nghia khac, do do
chung ta khong can phai thyc hién khoi phuc tir gbc. Vi du: like va unlike 13 khac
nhau.

bPéi véi hau t6 co hai truong hop: tao ra dan xuat hodac tao ra bién cach. Hau tb

tao ra din xuét s& co ngir nghia khac nhau, hodc tir loai khac nhau. Vi du: apply,
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appliance, applicability, applicably, applicant, application,... Truong hop nay sé&
khong dung khoi phuc tir gbe. Hau t6 tao ra bién cach thi sé tién hanh dua vé tir goc.
Vi du books, booked s& dua vé nguyén mau 1a book.

Tom lai ching ta chi st dung khoi phuc tir gbe trong truong hop hau 6 tao ra
bién cach, vi chiing c6 cling ngit nghia. Trong truong hop niy tmg dung st dung
thuat toan khoi phuc tir géc Porter [4] dé khoi phuc tir gdc.

Thuat toan Stemming Porter [4] do Martin Poter dua ra nam 1980 sau nay
duoc tiép tuc phat trién va str dung rong rii. Thuat toan nay c6 thé giai quyét tat ca
cac truong hop dé dwa vé dang tir gbc nguyén mau. Trong pham vi tng dung nay
chi sir dung thuat toan cho cac truong hop sau:

> Danh tir & dang sb nhiéu, bo -s hodc —es dua vé nguyén mau.

> Pong tir chia & ngdi thir ba s it bo —s hodc —es dua vé nguyén mau.

> Nhiing tir thém —ing hodc —ed dugc dua vé nguyén mau.

> Chuyén “i” thanh “y” trong trudong hop gdc tir o nguyén am. Vi duy:
companies = compani = company.

So @6 hinh 4.2 minh hoa vé thuét toan Stemming dugc sir dung trong tng

dung.

38



[ Bit dau

</

\ 4

—

/ Tucan /
// xaly /

\ 4

Chuyén dbi cac truong hop tan
cung la -s, -es

\ 4

Chuyén dbi cac truong hop tan
cung la -ing , -ed

~—_ Tancungla“{” trudc phy am?
\\\\\\\\\\7; //////////// ‘V
DPoi “q"
thanh “y”

Tra két qua <

\ 4

7
‘L Kétthl:lc\‘

Hinh 4.2 So @0 thuit toan khdi phuc tir goc

Pé thuan tién tuy theo muc dich ciia nguoi sir dung, trong img dung cho phép

ngudi dung tuy chinh thiét 1ap cdu hinh: khong st dung stemming, sir dung
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stemming cho cac truong hgp trén (méc dinh da sir dung), sir dung stemming khoi

phuc tan gbc.

4.3. Tim ttr gan dang

Két qua nhan dién tir ciia bd Tesseract tuy kha cao nhung van c¢6 mot sd tir
nhan dién bi sai do phu thudc vao chét lugng anh chup tr van ban. Lic nay nguoi
dung phai chup lai phan van ban hoic truc tiép chinh sira két qua nhan dang. Chinh
vi thé viéc ap dung bai toan tim tir gan dung vao chwong trinh nham lam tang tinh
tién dung cho nguoi dung va lam khic phuc mét phan qua trinh nhéan dién tir khong
chinh xac ctia bo Tesseract. Sau ddy 1a cac phuong phap c6 thé 4p dung vao bai toan

tim tir gan dung trong luan van.

4.3.1. Khoang cach Levenstein
Trong khoa hoc may tinh, khoang ciach Levenstein [7] 1a mét dai luong dung
dé do ludong sy khac nhau gitra 2 chudi: chudi ngudn s va chudi dich t. Khoang cach
Leveinstein gitra 2 chudi ndy dugc tinh bang sb 1an bién ddi tuan tur tir chudi s thanh
chudi t. C6 3 phép bién d6i tir chudi s sang chudi t 1a: thém, xda va thay thé timg ky
tu trong chudi s.
Vi du: khoang cach Levenstein giita 2 chudi kitten va sitting 12 3 vi phai thyc
hién tuan tu 3 phép bién doi tir chudi kitten sang sitting:
e Kitten > sitten (thay thé k bang s)
e Sitten > sittin (thay thé e bang i)
e Sittin = sitting (thém g vao cudi chudi)
Sau day 1a mé gia dé minh hoa thuét toan tim khoang cach Levenstein giita 2
chudi s véi chiéu dai chudi 12 m va chudi t voi chiéu dai chudi la n:
Int LevensteinDistance ( char s[1...m], char t[1...n])
{
//khéi tao mang 2 chiéu d va két qua Di, j] sé la khodng cach
//Leveinstein giita 2 chudi s va t. Véi i, j lan lwot la ky tr ddu tién

/ciia chudi s va t. Va mang D sé chiva (m+1)(n+1) gid tri.

40



DJ[1,j] :=0 //Khéi tao cac gia tri trong mang =0
Lap tr i=1 dén m
DJ[i,0] :=i
Lap tr j=1 dén n
D[0,j] :=j
Lap tr j=1 dén n
Lap tir i=1 dén m

{

If s[1] = t[j]

D[, j] =D[i-1, j-1]
Else

D[i, j] :== minimum (
D[i-1,j] +1 //xoa ky tu
D[1,j-1] //thém ky tu
DI[ij] /thay thé I ky tw )
}
Return D[m, n]

}

Bang 4.1 Minh hoa ma tran két qua sau khi tinh khoing cach Levenstein
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Do phuc tap cia thuit toan tim khoang cach Leveinstein giita 2 chudi 1a
O(m*n) véi m, n 12 d6 dai 1an luot cua 2 chudi. Pé 4p dung thuét toan trén vao
trong bai toan tim tir gan diing ta 1am nhu sau:

e Gia str ta dugc két qua nhan dién tir 1a chudi s voi do dai xac dinh.

e Ta so sanh luan luot chudi s véi cac tir di co trong tir dién, 13y cac tir
c6 cung do dai véino va dua vao mang chudi két qua.

e Sau d0, ta tinh khoang cach Leveinstein ctia chudi s voi timg tir c6
trong mang két qua. LAy tir nao c6 khoang cach Levenstein 1a 1 thi cho
vao danh sach tir gan diing.

e Hién thi céc tir ¢ trong danh sach tir gan ding.

Trén d6 1a phuong phap st dung khoang cach Leveinstein dé tim tir gan dung
trong tir dién.

Uu diém: Phuong phép nay di giai quyét duoc bai toan tim tir gan dung va liét
ké ra céac tir c6 trong danh séch.

Nhuoc diém: Tc d6 thuc thi chuong trinh s& cham vi phai dung vong lip dé
duyét qua tat cac tir c6 trong tir dién ma sb luong tir thi rat 16n va sau d6 méi ap

dung thuat toan dé tinh khoang cach Leveinstein.

4.3.2. Thay thé cac ky tw gan dang
Phuong phap 4p dung khoang cach Leveinstein dugc dung nhiéu dé tinh su

khac biét gitra hai chudi ky ty. Tuy nhién dé 4p dung phuong phap nay vao trong
chuong trinh dé tim tir gin dung thi dd mac phai nhuoc diém néu trén d6 1a tdc do
thyc thi cho viéc tim tir s& rat cham chinh vi thé ma trong luan 4n nhém ching em
st dung thuét toan don gian hon dé tim tir gdn dung trong tir dién dwa vao y tudng
lan luot thay thé timg ky tu trong bang chit cai Latinh gom 26 ky tu tir a-z. Mic
dinh thuat toan chi thay thé lan luot mot ky tu tir dau cho dén cudi chudi. Sau day la
mé ta chi tiét giai thuat. Thudt todn nhén dau vao la mot chudi va Kkét qua tra vé 1a
danh sach céc tir gan ding chudi dau vao:

e Khdi tao mang danh sach cac ky tu bao gdm 26 chit cai thudng tir a-z (mic

dinh thuat toan chi lam vi¢c trén cac ky tu thuong).
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e Thuc hién viéc ldp timg ky tu trong chudi dau vao. Ung véi timg ky tu trong
chudi d6 s& thuc hién thay thé 1an luot 26 ky tu trong mang ky tu ban dau.

e Vi mdi két qua thu dugc 1a mot tir méi khi thay thé 1an luot ting ky tu, ta s&
kiém tra tir méi nay c6 trong dit liéu tir dién hay khong. Néu co thi ta s& dua
tor méi nay vao trong mang danh sach tur.

e Ti mang danh sach két qua 13 céc tir gan ding, ta hién thi cac tir ra cho
nguoi dung chon.

Uu diém: Thyc hién dang chirc nang 1a tim tir va liét ké ra danh sach cac tir gan
dung véi két qua nhan dang co trong dit lidu. Téc d6 thyc thi thuét toan tuong ddi
nhanh va c6 thé ap dung dé cai dat trong chwong trinh.
Nhuoc diém: Mot sb tir chay khong on dinh va phu thudc nhiéu vao do dai cua tur.
Néu tir ngan toc do tim tir s& rat nhanh va tir dai s& mat nhiéu thoi gian dé thyc hién
hon. Tuy nhién, nhin vao danh gid chung cho hai phuong phap trén, phuong phap
thay thé ky tu gan ding mang nhiéu wu diém hon va dic biét 1a kha nang ung dung
thuc té trong chuong trinh cho bai toan tim tir gan dting vi tbc d6 thuc thi cao hon
rat nhiéu.
4.4. Cau trac dir liéu toe dién

MJ&i mét tir trong tir dién déu dinh dang gém c6 tir gdc va nghia cua tir (bao
gdm ca phién am va tir loai). Mdi tir s& c6 tir gbc va nghia véi kich thude luu trix
khac nhau. Bang 4.2 mo ta vé cac truong dit lidu nay.

Bang 4.2 Bang mé ta cac trwong dir li¢u

STT | Tén truwdng dir lieu Ghi chu

1 Tu goc La tur khoéa trong dir liéu tir dién, do dai
cac tr co thé khac nhau nén né co kich

thudc bién dong.

2 Noi dung Bao gom phién am, tor loai va cac

nghia cua tu. N6 c6 kich thudc bién
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dong

Vi cac truong dir liéu nhu vy, ta phai to chirc cau trac dir lidu dé luu trix
chung sao cho dé dang truy xuit. Ta c6 mot sd giai phap t6 chtrc muyc tir nhu sau:
> T6 chire cac muc tir ¢6 cung kich thudce ¢ dinh.
» Tb chuc cac muc tir ¢6 kich thude bién dong.

Ta s& xem xét timg phuong phap cu thé sau day.

4.4.1. Té chirc cac muc tir ¢6 cung kich thwéc cé dinh.

Pé t6 chirc cac muc tir c6 kich thude ¢b dinh thi chiing ta phai biét kich thude
16n nhét cia muc tir ¢ thé co duoc, dé luu trit bao quat hét dix liéu.

Uu diém: nhanh chong, dé dang truy xuat dit liéu cta tir khi biét vi tri bat dau
cua no.

Khuyét diém: lang phi bd nhé vi ¢é nhiing tir kich thudc rat nhé nhung ding
truong dir liéu 16n gay lang phi. Diéu nay rat quang trong trén thiét bi di dong han
ché vé bo nhé.

Viéc qui dinh kich thudc ¢ dinh ctia muc tir han ché viéc luu trir cAc muc tir
thong dung c6 kich thude tir gbc 16n hon hodc ndi dung 1én hon. Lam cho viéc luu
trir ¢6 vé khong tu nhién. Kho dé cap nhap thém muc tir trong qua trinh phat sinh di

liéu tir dién moi.

4.4.2. Té chirc cac muc tir c6 kich thwéc bién dong.

Tuy theo mdi muyc tir ¢6 kich thudc bao nhiéu ta s& cap cho né mot bo nhé du
lwu trit dit liéu cua ching. Nhu vay mdi muc tir s& c6 thong tin vé vi tri bat dau va
kich thude truong dir liéu di kém theo.

Uu diém: tiét kiém tdi da duoc tai nguyén bd nhd. Khong han ché kich thuéc
ctia myc tir. Muyc tir ¢6 thé c6 dir lidu 16n nho tuy y. Khong anh hudng dén cac muc
tir khac nén co vé tu nhién hon.

Khuyét diém: do muc tir ¢ kich thuéc khac nhau nén can thém truong dir liéu
dé quan 1y kich thudc, kho khan cho viéc tra ctru do d6 can t6 chuc dir liéu dé hd trg

tra ciru nhanh hon.
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Nhu vy trén méi trudng di dong thi van dé bo nhd phai duoc wu tién trude do
d6 to chirc muc tir c6 cung kich thuéce c¢b dinh boc 16 nhiéu khuyét diém hon. Trong
khi d6 t6 chire cac muc tir ¢ kich thudc bién dong s& tranh ldng phi khong gian b
nhd nén giai phap nay duoc st dung trong img dung. Va dé giai quyét van dé téc do

trong viéc truy xuat né ta phai to chirc dir liéu tir dién cho hop ly.

4.4.3. T6 chirc dir liéu tir dién tra clru nhanh
Van dé t6 chic muc tir dit liéu dong da duoc giai quyét. Bay gid chung ta giai
quyét van dé t6 chirc tap tin dé hd tro tim kiém. Viéc t6 chirc cdu trac tap tin hd trg
tim kiém nhanh c6 nhiéu phuong phap khac nhau. Sau day 1a mot s phuong phap
t6 chure tap tin:
» Tap tin tuan tu: 1a tap tin luu trir cadc muyc tu lién tiép nhau. Khi tim
kiém tir khoa thi thuc hién béng cach dem tir khoa so sanh tim kiém
trong cac tir gbc cua tap tin. Nhu vay truong hop nhanh nhat 1a tir khoa
khép ngay lan tim kiém dau tién trong tap tin, va xdu nhat 1a n6 phai
duyét tat ca cac tir gbc gan hét tap tin moi tim ra. Phuong phap nay dé
cai dat tuy nhién s& tén thoi gian xir 1y do ngudn dit liéu rat nhidu tir dan
dén viéc truy xuét cham hon dic biét trén thiét bi di dong.
> Tap tin chi myc: dé lam tang hiéu qua tim kiém di véi tap tin co kich
thudc 16n nguoi ta s dung tap tin chi muc. Tap tin chi muc gdm co tir
khoa va cac thong tin dé miéu ta vi tri cia dir lidu trong tap tin ngir
nghia. Nhu vdy viéc tim kiém tir khoa trd nén dé dang hon khi chi can
tim kiém trén mot tap tin toan tur khoa va chi can dua trén thong tin vi tri
kém theo d6 ta 1dy duoc ngit nghia. Ta c6 thé sir dung tim kiém nhi phan
dé tang toc do tim kiém trén tap tin chi muc nay.
> Tap tin bam: thay vi tim kiém trén toan bd cac tir khoa, ta sir dung tap
tin bam dé phan loai cac tir khoa co cing mot tinh chat nao d6 vao cung
mot cum, dé €161 han pham vi tim kiém khi s6 lugng mau tin 16n.
> Cay nhi phan tim kiém: ta c¢6 thé doc tit ca cac mau tin chi muc roi

phat sinh ra cay tim kiém, r0i luu cdy d6 1én tap tin. Viéc st dung cay nhi
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phéan tim kiém c6 wu diém 1a khai thac duoc toc do tim kiém, tuy nhién
cling ¢6 nhuoc diém 1a phai str dung nhiéu bd nhé luu trit cdy nhi phan.
Qua viéc xem xét cac phuong phap t6 chirc tap tin trén thi xét theo mat toc do
va bo nhd, ta nhan thiy viéc két hop phuong phap chi myc va bam tap tin 1a thich
hop nhat cho viéc tim kiém nhanh. Sau day ta s& di vao cu thé cach sir dung phuong

phap nay.

4.4.3.1. T6 chirc tap tin chi muc két hop bam tip tin

Muc dich viéc bam tdp tin chi muc nham chia nhé pham vi tim kiém, hd tro

tim kiém nhanh. Nén n6 phai thoa mén cac tiéu chi sau:
» Viéc tinh toan ham bam phai nhanh.
> Cac tir khoa phan bd déu trong bang bam.
> Van giir thir tw nhu dit lidu tir dién ban dau.

Tap tin chi muc d3 duogc o chuc sip xép ting dan theo bang chir cai nén ta s&
bam theo cac chir cai ddu cta tir. Nhu vay ham bam di dap tmg duogc hai tiéu chi.
Pé thoa man cac tiéu chi con lai ta ¢6 thé bam tap tin chi muc theo mot hay nhiéu
cip tuong tmg voi sd ky tu dau. Viéc chia theo bang bam cang nhiéu cp s& lam
phan héa cang chi tiét dir liéu. Do d6 ta phai xem xét chon cap bang bam cho hop
ly.

> Bang bam cap mot: Gom cac tir ¢6 cuing mot ky tur dau tién thanh mot
cum. Nhu vay dir li¢u s€ dugc phan thanh khoang 30 cum, tuy nhién sé&
co6 cum co nguén dit liéu nhiéu va cling c6 cum it dir liéu. S6 lugng dix
liéu trong mdi cum van con 16n gy ra cam giac tmg dung chay chim nén
can phai phan hoach nhé hon nira.

> Bang bam cap hai: Céc tir co cung hai ky tu dau s& dugc gom thanh
mot cum, nén pham vi tim kiém da giam dang ké. Cac phan hoach s& nho
hon nén thoi gian tim kiém trong khoang phan hoach d6 giam dang ke.

> Bang bam cip ba: Cac tir c6 cung ba ky tu dau s& duoc gom thanh
mot cum. Céc tap tin s€ dugc chia vyn, kich thude bo nhd va thoi gian

nap tur s€ tang 1én.
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Nhu vay viéc bam cip mot s& gay ra cam gidc cham, con néu bam cip ba hoic
nhiéu hon thi c¢6 thé chia qua vun tép tin va ting kich thudc bd nhd mot cach khong
can thiét. Trong cac thiét bi di dong hién nay tc do xur ly ciing ting dang ké nén
viéc str dung bam cap hai c6 thé trung hoa gitra thoi gian nap va kich thudc bd nhé

bi chiém dung.

4.4.3.2. T6 chirc tap tin ngir nghia

Duya vao chi muc ta co thong tin vé diém bat dau va do dai ciia phan nghia
trong tap tin ngit nghia. Do do, tap tin ngir nghia chi bao gdm cac truong dir liéu sip
xép tuan tu trong mot tap tin. Mdi trudng dir liéu bao gdm phan phién am qudc té,

tur loai va cac nghia khéc cua tur.

4.4.3.3. Tra ctru tir dién
Qua viéc phan tich cAu trac t6 chire dit liéu tir dién nhu trén ta co so d6 dit lidu
tir dién (hinh 4.2) va dua trén d6 ta c6 thuat toan tra tir thich hop trén cach to chuc

dir liéu nay.
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Tép tin badm cdp 2

a _pos_length

aa_pos_length

ab_pos_length Tap tin chi muc
Tap tin bdm cap 1 +2_pos. length a_pos_length
a_pos_length b _pos_legnth
b_pos_length ba_pos_length alone_pos_length

t_pos_length —> ta_pos_length —P» | table_pos_length

z_pos_length 2z_pos_length zymotic_pos_length

Tap tin ngir nghia

[ei, a] danh tir: ky ty dau tién bang chir cai

[3'loun] pho tir & tinh ti: mot minh tro troi

['teibl] danh tir: cai ban '1—

Hinh 4.3 So' dd to chirc tap tin tir dién

4 Thudt toan tra tir trén so do trén nhu sau. Gia st ta mudn tra tir “table”.

> Budc 1: Poc tip tin bim cap 1 rdi dung tim kiém nhi phan tra tir
khoa “t” trong tap tin bam cdp 1. Dya vao tir khoa “t” ta tim duogc thong
tin vi tri bat dau (pos) va d6 dai (length) caa cum dit lidu ¢ tap tin bam
cap 2.

> Budc 2: Doc tap tin bim cap 2 tai vi tri pos va chiéu dai length vira
tim duoc ta léy ra duoc la mot khéi dix licu gém céc tir khoa bat dau 2 ky
tu va ¢ “t” dimg dau: “ta” > “tw”. Tiép tuc tim kiém nhi phan tir khoa
“ta” cua “table” trong khéi dit lidu trén ta tim duogc thong tin vi tri bat
dau (pos) va do dai (length) ctia cum dir liéu & tap tin chi myc.

> Budc 3:Poc tap tin chi muc tai vi tri pos va chiéu dai length vira tim
duoc ta ldy ra duoc 1a mot khdi dir liéu gom cac tit ca tir khoa bat dau 2

ky tu “ta”. Tiép tuc tim kiém nhi phan tir khoa “table” trong khoi dir liu
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trén ta tim duoc thong tin vi tri bat dau (pos) va do dai (length) cta cum
dr liéu & tap tin nglt nghia.
> Budc 4: Doc tap tin ngir nghia tai vi tri pos va chidu dai length vira
tim duoc ta 1ay ra duoc 1a mot khéi dir liéu 14 phan ngir nghia cua tir
“table”. Tra két qua vé cho tng dung.
Nhu vdy véi bang bam hai cap chung ta c6 thé nhanh chéng tim ta chi muc
nhd vao thuat toan tim kiém nhi phéan trén cac phan hoach con. Sau d6 dua vao chi

muc c6 thé tim dugc ndi dung ngilt nghia.
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Chwong 5 : CAI DAT VA THU'C NGHIEM NG DUNG

Khi phat trién tmg dung tir dién diing camera trén dién thoai di dong Android
ngoai cac van dé vé gidi thuat, céu trac dit lidu con cb cac dic trung riéng vé man
hinh hién thi, xtr 1y camera, Iuu trit cdu hinh, 4m thanh... Do d6 trong lap trinh (mg

dung can phai giai quyét cac van dé k¥ thuat lién quan.

5.1. Vé khung va cac control trén man hinh camera.

Man hinh camera 1a man hinh chinh cta tng dung, n6 duoc thiét ké kha dic
biét gdm c6 2 16p. L6p thir nhat bén dudi 14 hién thi hinh anh camera. Lop thi hai ¢
bén trén 1a cac control gdm khung gidi han chup anh, cic button, input text, text
view. Co hai van dé xay ra can giai quyét v6i hai 16p nay: hién thi va nhan su kién
tuong tac. Hinh anh 5.1 13 giao dién man hinh chinh camera.

© "al ® 7:54 pm

1

4

/
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Hinh 5.1 Giao dién man hinh camera

Dbi voi van dé hién thi cho hai 16p nam chdng 1én nhau, thi trong Android cho
phép chung ta thiét ké layout nhu vay nho vao FrameLayout. Nhu vdy cac control
duoc chia thanh 2 nhom dé hién thi trén 2 16p nay. Nhom 1 1a: SurfaceView dung

hién thi camera. Nhom 2 gém c6 khung gii han ving chup, céc button chup anh,
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button 1am rd nét (auto focus), button tit mé dén fash, hai button zoom camera,
button tra tir va edittext hién thi tir duoc chup. Trén mot ) dong thiét bi dién thoai
khéng c6 hd trg auto focus, hodc khong hd trg dén flash thi cac button twong tng s&
khong hién thi.

Db6i v6i van dé nhan sy kién twong tic, do mg dung ching ta cin vé mot
khung hinh gi¢i han viing chup. Khung nay c6 kich thudc thay doi tiy y ciia nguoi
dung. Vi thé can phai c6 mot 16p dd hoa (I6p Paint) bén trén dé hd tro viéc vé
khung. Lép Paint v& khung s& che hét toan bd man hinh nén ching ta s& khong
trong tac truc tiép dugc cac control bén dudi. Khi click vao cac control s& khong
nhan duoc su kién. Pé giai quyét van dé nay, chung em sir dung gia lap su kién
click button, c6 nghia la bt su kién theo toa do, vi tri twong tac trén man hinh, néu
vi tri @6 ndm trén control nao thi control d6 goi sy kién click. Néu nhip ngay khung
va kéo tha thi khung s& thay d6i vi tri. Viéc xur 1y nay tuy gy kho khan nhung né
bao dam tit ca cac control déu dugc twong tac di nd nam xép 1én nhau.

Khung chit nhat trén man hinh chinh ding dé gi¢i han viung chup c6 thé thay
ddi kich thudce cho phu hop véi kich thude chit thyc té dé dam bao d6 chinh xéc.
Trong ung dung 16p RectView duogc tao ra diung dé quan 1y cong viéc nay. Dé vé
hinh chir nhat trén man hinh can phai c6 mét 16p d6 hoa do6 1a 16p Paint, ta khoi tao
va khai bdo cac ddi twong can thiét nhu sau:

private Paint paint = new Paint(Paint.ANTI_ALIAS FLAG);
private static float top;

private static float Lleft;

private static float right;

private static float bottom;

Vi Paint 13 16p chtra céc thong tin vé kiéu dang va mau sic, cung cap cac
phuong thirc ding dé vé& cac hinh hoc, vé& chit va cac bitmap. Con cac tham s top,
left, right, bottom dung dé xac dinh vi tri trén, trai, phdi, dudi cua hinh chit nhat.

Ham dung dé khoi tao cac tham sé nhu sau:

private void Init() {

// Auto-generated method stub
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Left = (MAX_ WIDTH / 2) - 100;
top = (MAX_HEIGHT / 2) - 40;
right = left + 120;
bottom = top + 60;
paint.setColor(Color.WHITE);
paint.setStrokeWidth(3);
paint.setStyle(Style.STROKE);
invalidate();
}
Sau d6 chung ta s& goi phuong thitc onDraw() dé v& hinh chit nhat véi cac toa
do trén.

@Override
protected void onDraw(Canvas canvas) {
// Auto-generated method stub
canvas.drawRect(left, top, right, bottom, paint);

5.2. Thu nhan anh toe camera dién thoai.

Pau vao cho bd nhan dién ky tu quang hoc Tesseract 1a tap tin hinh anh dang
bitmap chinh vi thé ta can 13p trinh xir Iy camera trén dién thoai Android dé c6 thé
thu nhan anh tir vin ban gidy.

Hau hét cac loai dién thoai thong minh hién nay déu duoc tich hop phan ctng
camera trong thiét bi. Va camera tr¢ thanh phan khong thé thiéu trong cac hé diéu
hanh cho di dong. Android khong phai 1a mot ngoai 1€, va trong thu vién cadc ham
API duoc hd tro sin trong Android SDK thi Android d3 cung cap cho ta 10p tién ich
dé c6 thé truy xuat va diéu khién camera trén thiét bi c6 hd trg. Pé c6 thé thuc hién
duoc didu nay, ta sir dung 16p Camera cung v6i 16p SurfaceView().

Lép Camera cung cip cac phuong thirc dé co thé thay doi cac thong sb thiét
1ap trén camera, xem trude anh va dac biét 1a ghi nhan hinh anh tr éng kinh camera

ctia dién thoai. Trudc khi c6 thé s dung dugc camera trén thiét bi ta can phai thiét
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1ap quyén dé sir dung cac phan cimg trong thiét bi va truong hop nay la camera, cac
quyén dugc thiét 1ap s& duoc dat trong tap tin AndroidManifest.xml:

<uses-permission android:name="android.permission.CAMERA" />

Sau d6 ta tao ra 16p SurfaceView dé hién thi hinh anh tryc tiép qua éng kinh
camera dién thoai. L6p nay ndm giit phan hién thi hinh anh va chiu trach nhiém vé
lai trén dién tich ctia man hinh. Ta st dung 16p interface SurfaceHolder dé truy cap
phan bé mit bén dudi 16p SurfaceView. Ta thuc thi lai cdc ham trong interface
SurfaceHolder.Callback va thém cac ham callback nay trong SurfaceHolder. Céc
phuong thirc dugc thuc thi lai trong interface SurfaceHolder.Callback bao gom 3
phuong thirc sau:
public void surfaceChanged(SurfaceHolder arg@, int argl, int arg2,
int arg3) ;
public void surfaceCreated(SurfaceHolder argo)
public void surfaceDestroyed(SurfaceHolder argo)

Ham surfaceCreated dugc goi sau khi ma mdt surface da dugc tao ra, ham
surfaceChanged dugc goi sau khi ¢ bat ky sy thay d6i ndo xay ra trén surface va
ham surfaceDestroyed dugc goi khi surface bi huy.

Sau khi di tao ra 1 surface dé thé hién hinh anh trén man hinh, ta bat dau st
dung 16p Camera, goi phuong thirc Camera.open() d¢ m¢ 6ng kinh may anh trén
dién thoai, sau d6 ta thiét lap xem anh tryc tiép trén bé mit thong qua ham
setPreviewDisplay(). Cac ham nay duoc goi lan dau trong ham callback
surfaceCreated() khi khoi tao cac thong s6 ban dau cho camera.

public void surfaceCreated(SurfaceHolder argd) {

Camera mCamera = Camera.open();

mCamera.setPreviewDisplay(mySurface_holder);

Sau d6 ta s& thiét lap cac thong sb tuy chinh trong camera thong qua doi
tugng Camera.parameters ctia 16p Camera. Goi ham camera.getParameters() d¢
lay céac thong s6 dugc thiét 1ap hién tai trong may anh dién thoai. Ta co thé thiét lap

lai cac thong sb trong camera bang goi cac phuong thirc ¢o dang set...() trong ddi
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tuwong Parameters va hoan tat viéc thay doi gia tri cac thong sb dung phuong thirc
setParameters. Ta can thiét 1ap lai cac thong sb cua camera khi ham callback
surfaceChanged() duoc goi. Sau khi thiét 1ap lai thong s6 cho camera, goi phuong
thirc startPreview() dé bat dau ché do xem trudc hinh anh truc tiép qua éng kinh
cua camera dién thoai.

public void surfaceChanged(SurfaceHolder argd, int argl, int
arg2, int arg3) {

Camera.Parameters params = mCamera.getParameters();
//

//
mCamera.setParameters(params);

mCamera.startPreview();

Sau khi két thuc qua trinh st dung camera ta goi phuong thuc
camera.realease() va dung phat khung anh xem trudc stopPreview(). Cac phuong
thirc nay dugc st dung khi surfaceDestroyed() dugc goi:

public void surfaceDestroyed(SurfaceHolder argd) {

// Auto-generated method stub
mCamera.release();

mCamera.stopPreview();

}

Trong 16p Camera c6 hd trg cac 16p interface callback dén nhiéu sy kién khac
nhau trong tmg dung. Sau day la cac interface hd trg viéc gui thong bao dén cac su
kién trong 16p Camera:

e Camera.AutoFocusCallback

e Camera.ErrorCallback

e Camera.PictureCallback

e Camera.PreviewCallback
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o Camera.ShutterCallback

Interface Camera.AutoFocusCallback dugc sir dung dé giri thong bao khi qua
trinh 14y nét ty dong (auto focus) hoan tat. Tinh ning ldy nét tu dong thuong dugc
str dung trong camera dé ting chat luong anh va khién anh chup ro vat thé hon. Tuy
nhién khong phai thiét bi nao co camera ciing hd tro tinh ning nay. Trong interface
nay, ham onAutoFocus() 13 ham thuin 4o va ta can thuc thi ham nay trong chuong
trinh. Ham nay s& duoc goi khi qua trinh 1ay nét ty dong hoan tat. Va dé bat dau cho
camera thyc hién viéc 1ay nét tu dong ta str dung phuong thirc camera.autoFocus().

Interface Camera.ErrorCallback dé bao hiéu khi co 16i xay ra. Phuong thirc
chinh 1a onError() s& duoc goi khi c6 xdy ra 16i trong viéc thao tic voi camera.

Interface Camera.PictureCallback dugc sir dung dé cung cap dir liéu anh sau
khi anh da dugc chup. Phuong thirc chinh onPictureTaken() dugc goi khi dir ligu
dd san sang. Dinh dang cua anh phu thudc vao dinh dang anh ciia camera va co thé
duoc thiét 1ap thong qua ddi twong Camera.Parameters.

Interface Camera.PreviewCallback dugc s dung khi cung cap dir liéu cua
khung hinh xem trudce. Phuong thuc chinh 1a onPreviewFrame() dugc su dung khi
khung duyét trudc anh da cé dir liéu. Pinh dang cua dir li¢u cling phu thudc vao
dinh dang hién tai cua camera.

Cubi cung la interface Camera.ShutterCallback dé thong bao khi anh da duoc

chup xong tir camera dién thoai. Phuong thuc chinh 1a onShutter().

5.3. Hién thj tiéng Viét va dinh dang chi trén man hinh.

Noi dung ngit nghia cua tir dién bao gom tir khoa, tir phién am qudc té, tir loai,
cac nghia tiéng Viét cua tir, cac vi du sir dung, cac tir ddng nghia hodc céc tir lién
két, do 46 noi dung phai 1am sao cho nguoi ding dé nhin va dé hiéu nhét, v6i nhiéu
phan trong ngir nghia nhu vy chiing ta phai dinh dang kiéu chit, mau chir, ¢& chir

cho phu hop.
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5.3.1. Hién thj tiéng Viét trén Android

V6i sy ra doi cua font chit Unicode (mét ky tu biéu dién bang 2 byte) ¢ cac
ky tu tiéng Viét trong phan mo rong, tiéng Viét da dugc hién thi tot nhu cac ngon
ngir khac trong nhimg phan mém may tinh. Di voi cac thiét bi ki thuat sd ca nhan
khac nhu martphone, di dong... ciing sir dung cting loai font. Do d6 khi phat trién tir
dién trén cac thiét bi nay thi van d¢ 1a chi can sir dung font Unicode trén céc control
hién thi.

Trong hé diéu hanh Android hién nay thi cac font Unicode da duoc sir dung
lam font chit hién thi. Trong mdi thiét bi Android da hd trg gia dinh font Droid
chuan sau Droid Sans, Droid Sans Mono va Droid Serif. Mic dinh binh thuong khi
khong tuy chinh loai font nao thi hién thi 1a font Droid Sans. (hinh minh hoa).

‘TypographyDemo
This is a 'sans' demo!

This is a 'serif’ demo!
This is a 'monospace' demo!
This is a 'normal' demo!

Hinh 5.2 Minh hga gia dinh font Droid

Véi font Droid c6 thé hién thi dugc dinh dang Unicode. Do d6 dé hién thi
duoc day du cac dau tiéng Viét trong hé diéu hanh Android thi ndi dung d6 can phai
dinh dang theo chudn Unicode cy thé 14 tng dung st dung ma UTF-8.

UTF-8 13 mot cach ma hoa dé c6 tac dung gibng nhu UTF-16 va UTF-32,
UTF-8 ¢6 thé biéu dién tat ca cac chir ci trong bd ky ty Unicode, nhung diém khac
biét quan trong nhét 1a UTF-8 duoc thiét ké dé tuong thich véi chuan ASCIL UTF-8
c6 thé sir dung tir mot (cho nhimg ky tu trong ASCII) cho dén 6 byte dé biéu dién
mot ky tu.
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Chinh vi twong thich véi ASCIIL, UTE-8 cuc ky c6 loi thé khi dugc sir dung dé
bd sung hd trg Unicode cho cic phan mém. Thém vao dé, cac nha phat trién phan
mém van c6 thé sir dung cac ham thu vién c6 sin ctia ngdn ngit 1ap trinh C dé so
sanh (comparisons) va xép thtr tw. Nguoc lai, dé hd trg cac cach ma hoa 16 bit hay
32 bit nhu & trén, mot s6 16n phan mém budc phai viét lai do d6 tén rat nhidu cong
strc. Mot diém manh nira cia UTF-8 14 véi cac van ban chi co mét sb it cac ky tu
ngoai ASCII, hay tham chi cho cic ngon ngir dung bang chit cai Latinh nhu tiéng
Viét, tiéng Phép, tiéng Tay Ban Nha, v.v... cach ma hoa kiéu nay cuc ky tiét kiém
khéng gian Iuu trit. UTF-8 duoc thiét ké dam bao khong c6 chudi byte cua ky tu
nao lai nam trong mot chudi cua ky tu khac dai hon. Diéu nay khién cho viéc tim
kiém ky tu theo byte trong mot van ban 1a rat d& dang.

Bay gio viéc hién thi cic font chir 1én cic control ta chi cdn goi ham

SetText(myText) va tiéng Viét s& hién thi binh thuong.

5.3.2. Pinh dang ngi¥ nghia tir dién.

Nhu di giéi thiéu nhiéu phan trong ngit nghia cua tir dién bao gdm tir khéa, tir
phién am quéc té, tir loai, cac nghia tiéng Viét caa tu, cac vi du su dung, céc tur
ddng nghia nhu vay chiing ta phai dinh dang kiéu chir, mau chit, ¢& chit cho dé phan

biét cac thanh phan trén.
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Trong Android cic TextView khong dé
dang thay d6i phong cach dinh dang cua

mot chudi van ban, giong nhu khong c¢6 ho

This t€XT has to designated where trg san dé thwc hién chirc ndng sau:
to format using

textView. setTextColor (Color.RED,
10, 20); nham thiét 13p van ban tir ky tu
thir 10 dén ky tu thar 20 ¢6 mau do, ma phai
c6d cac phuong phap khac dinh dang chix
hién thi khong chi véi mau sic ma con véi

tat ca cac kiéu dang khac.

Hinh 5.3 Hinh Dinh dang van ban

hién thi theo céc kiéu phong cich

> Phuong phap thir nhat: sir dung thé HTML dinh dang chudi. Khi d6
ndi dung tu dién phai duoc dinh dang sin cac thudc tinh cua thé, viéc
lam nay twong tu nhu dinh dang thé trong web. Chung ta c6 thé sir dung
cac thé¢ HTML <b>, <u>, <i>,... dé dinh dang cac kiéu chit dam, gach
chan, chir nghiéng,... Tuy nhién phuong phép nay s€ gay khé khan cho
nguén dit liéu 16n ma chua duge thiét ké sén cac thé tag. Vi du nhu sau:
khi cac ban c6 cac ndi dung duogc dinh dang nhu sau:

<string name="textl">This text uses <b>bold</b> and
<i>italics</i> by using inline tags such as <b> within the
string file.</string>

Thi ndi dung nay s& dugc hién thi nhu sau:

This text uses bold and italics by using inline tags such as <b> within the

string file.
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» Phuong phap thtr hai dung CharSequence. Trong Android, Textview
dung dé dinh dang va hién thi van ban khong chi voi kiéu dit lidu 16p
String don gian ma con c6 thé sit dung 16p CharSequence. Mot
CharSequence 1a mot 16p d6i tuong, n6 triru tuong hon String, String 14
mot sub-class cua CharSequence. Mot CharSequence 1a mot day céac ky
tu giéng nhu String nhung né co thé dinh dang mdt loat cac ky tu bén
trong, nhu 1a mot SpannableString. Nhimg gi chung ta can lam 1a thay
d6i day ky tu ¢ giita TextView dé thém vao mot khoang dinh dang trong
chudi d6. Noi mot cach chinh xdc hon 1a ching ta s& thém
CharacterStyles vao CharSequence cua TextView, cdi ma dugc goi la

SpannableString.

So sanh hai phuong phap trén ta thay phuong phép thir hai don gian hon vi

khéng can phai dinh dang thé HTML phtc tap, va do trong dit liéu da c6 cac ky

hiéu danh dau phan biét cac thanh phan ngit nghia, nén chi can xac dinh vi tri chudi

can dinh dang 1a c6 thé dinh dang chinh xé4c theo y muén. Do d6 trong tmg dung

ndy, em da chon phuong phap diung CharSequences dé dinh dang.

Pay 1a mot phuong phap dinh dang van ban mot cach dong vi chi can ta xac

dinh vi tri bt dau va két thac trong can dinh dang trong chudi. Viéc xac dinh dya

vao ky hiéu khoa danh diu. Vi du mot TextView cé nodi dung nhu sau: “Hello

#World#!”. Bay gid chung ta mudn chit “World c6 mau d6 thi phai tim vi tri caa hai

dau “#” sau d6 dua vao Class SpannableStringBuilder dé goi ham setSpan() dinh

dang doan text do.

public CharSequence FormatText() {

string

CharSequence myText = "Hello #World#!";

int start = myText.toString().indexOf("#");

int end = myText.toString().indexOf("#");

// Copy the spannable string to a mutable spannable

SpannableStringBuilder ssb = new

SpannableStringBuilder(myText);
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ssb.setSpan(new ForegroundColorSpan(Color.RED), start,
end, Spannable.SPAN_EXCLUSIVE EXCLUSIVE);

// Delete the tokens before and after the span

ssb.delete(start, start + 1);

ssb.delete(end, end + 1);

myText = ssb;

return myText;

Trong vi du trén ForegroundColorSpan(color) kiéu dinh dang t6 mau nén.
Ngoai ra con c¢6 cac kiu in dam (TypeFace. BOLD), in nghiéng
(TypeFace ITALIC), hodc vira dam vira nghiéng (TypeFace.BOLD ITALIC), kiéu
gach chan (UnderlineSpan), va kiéu dudng dan lién két (ClickableSpan).

Kiéu duong din lién két (ClickableSpan) dung dé lién két cac tir co lién quan
v6i nhau (tir dong nghia, tir trai nghia, tir viét tit ...) trong phan noi dung ngir nghia.
Khi ta click vao tir thi nd s& tiép tuc hién thi nghia. Vi du: “pub” 13 viét tit cua
“public house”. Khi tra tir “pub” s& c6 duong dan lién két dén nghia tir “public
house”.

© "l ® 10:55 pm

Camera Dictionary

pub Q ]

[pAb]

-(viét tat cta ) (théng tuc) quan rugu,
iém ruou

Hinh 5.4 Hinh dinh dang lién két

Mudn st dung ClickSpan ta phai khai bao dang ky st dung.
MovementMethod m = myText.getMovementMethod();
if ((m == null) || !(m instanceof LinkMovementMethod)) {
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myText.setMovementMethod (LinkMovementMethod.getInstance());
}

Sau d6 ta chon doan text can link két va bat su kién click vao text:
final String textClicked = myText.substring(start, end);
ssb.setSpan(new ClickableSpan() {

public void onClick(View widget) {
// Auto-generated method stub
MeanWordActivity.restartActivity(textClicked, widget);

}

¥
, start, end, Spannable.SPAN_ EXCLUSIVE EXCLUSIVE);

5.4. Ma hoéa dir liéu toe dién.

Hién nay van dé bao mat, ma hoa thong tin ngay cang quan trong va rat can
thiét, n6 c6 nhiu tmg dung rong rii trong cudc séng, phd bién trong cac linh vuc
khéac nhau. Dit liéu trong (mg dung tir dién ciing rit quan trong, né phai dugc ma
hoa dé tranh ngudi dung sao chép dir lidu vi pham ban quyén dir liéu. Dic biét, khi
nhitng ké xau loi dung dir liéu thay d6i ndi dung dir liéu bén trong tir dién s& gy ra
nhitng hdu qué nghiém trong, lam 1éch lac thong tin cho nguoi st dung. Do do, dir
li¢u trong tir dién phai dugc ma hoa dé tang d0 an toan, bao mat thong tin.

Trong thyc té phuong phap mi hoa DES [5] (Data Encryption Standard)
duoc st dung rong rai nhat. N6 thuong duoc dung dé ma hoa dong dit liéu trén
mang va dir li¢u luu trir trén dia. DES dugc FIPS (Tiéu chuan Xir ly Thong tin Lién
bang Hoa Ky) chon 1am chuén chinh thirc vao nam 1976. Sau d6 chuan nay dugc st
dung rong rai trén pham vi thé gidi.

DES 1a thuét toan ma hoa khdi: n6 xtr 1y ting khéi thong tin ctia ban 15 c6 do
dai x4c dinh va bién d6i theo nhiing qua trinh phuc tap dé tré thanh khdi thong tin
clia ban mi c6 do dai khong thay d6i. Trong trudng hop ciia DES, d6 dai mdi khoi
1a 64 bit. DES ciing str dung khoa dé ca biét héa qua trinh chuyén d6i. Nho vay, chi

khi biét khoa méi c6 thé giai ma dugce van ban ma. Khoa dung trong DES c¢6 d6 dai
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toan by 1a 64 bit. Tuy nhién chi cé 56 bit thuc sy dugc st dung; 8 bit con lai chi
dung cho viéc kiém tra. Vi thé, 46 dai thuc t& cua khoa chi 1a 56 bit. O thoi diém
DES ra doi nguoi ta da tinh toan rang viéc pha duoc khoa ma DES la rat kho khan,
n6 doi hoi chi phi hang chyc triéu USD va tiéu ton khoang thoi gian rat nhiéu nam.
Cung v6i su phat trién clia cac loai may tinh va mang may tinh c6 toc do tinh toan
rat cao, khoa ma DES c6 thé bi pha trong khoang thdi gian ngdy cang ngan véi chi
phi ngay cang thap. Du vay viéc nay van vuot xa kha ning cia cac hacker thong
thuong va ma hoa DES van tiép tuc ton tai trong nhiéu linh vyc nhu ngan hang,
thuong mai, thong tin...

Trong ung dung dit liéu da dugc sir dung thuat toan ma hoa DES, dé ma hoa
tap tin ngir nghia. Mdi mot tir khda trong tap tin chi muc xac dinh mot diy byte ndi
dung nghia cua tir khéa d6 trong tép tin ngtt nghia. Tuy nhién ndi dung do da dugc
ma hoa theo thuat toan DES, véi key nam trong 8 byte cudi ciia diy ndi dung. Do
d6 ung dung mudn hién thi ding ndi dung ngit nghia phai tach key d6 ra va dung
key do gidi ma ngugc cac ndi dung con lai, ta dugc ndi dung that su.

Trong Java c6 cac thu vién java.security va javax.crypto hd tro tao key va
cai dit san cac giai thuat ma hoa dir liéu theo chuan. Ung dung str dung céc thu vién
ndy dé mi hoa theo giai thudt DES. Qua trinh tao key (dung dbi twong
KeyGenerator) va ma héa dit liéu (dung ddi twong Cipher) nhu sau, két qua tra vé 1a
dir liéu da dugc ma hoa va key kem theo [6]:

public byte []EnCrypt(byte []data){

key = null;

try {
KeyGenerator kg = KeyGenerator.getInstance("DES");

Cipher cipher = Cipher.getInstance("DES");
key = kg.generateKey();
cipher.init(Cipher.ENCRYPT_MODE, key);
return (cipher.doFinal(data));

} catch (Exception e) {

return null;
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¥
Qua trinh giai ma dir liéu dua vao key nhu sau, két qua tra vé s& 1a dir liéu
duogc gidi ma:
public byte []DeCrypt(byte []data, Key key){

try {
Cipher cipher = Cipher.getInstance("DES");

cipher.init(Cipher .DECRYPT_MODE, key);
return cipher.doFinal(data);
} catch (Exception e) {

return null;

¥
Nhu vay voi viée ma hoéa dir 1iéu véi thuat toan DES gitp dam bao dir li¢u tur

dién tré nén an toan hon. Tranh bi danh cip va thay d6i di liéu.

5.5. Lwu tri¥ c4u hinh chirc ndng cua rng dung.

Céc thong s k¥ thuat cia ing dung duoc luu trit cuc bo trong thiét bi di dong.
C6 nhiéu cach luu trit théng tin trén di dong tiy thudce vao yéu ciu sir dung, cb thé
lwu thong tin trén tap tin kiéu text hodc xml rdi tmg dung doc tap tin d6, cach nay
gdm ¢ luu trir trén bo nho thiét bi di dong va luu trir trén bo nhé céc thiét bi luu trix
bén ngoai (vi du nhu thé nhd), hodc cd thé luu trit trén hé co so dir liéu SQLite hién
da dugc hd tro cho Android, khi can doc dit liéu thi thuc hién cau truy van co so dit
liu dé 1dy thong tin, hodc c6 thé lwu trir trén web véi may chi (server) 1a cua chinh
minh. Cac cach trén chiing ta déu can luu trit trén tap tin va phai tu thiét ké cac ddi
twong va cac control giao dién twong ung. Thyc ra trong Android di hé tro san cho
ching ta mot d6i twong gitip cho chung ta c6 thé dé dang luu trir cac thong tin cau
hinh ctia tmg dung chi can ching ta thao tac truc tiép trén cac control dai dién d6
chinh 1a SharedPreferences.

L6p SharedPreferences 1a khuon kho (framework) chung cho phép chung ta

ghi va doc c@p do1 dir ligu “tur khoa — gia tri” (key-value). V&1 SharedPreferences
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chiung ta c6 thé luu trit nhiéu kiéu dit liéu nhu: boolean, int, long, float va string.
Cac kiéu dit liéu nay s& kéo dai xuyén sudt cac phién cta ngudi sir dung tham chi
ngay ca khi ing dung d bi tit.

SharedPreferences ho tro cac loai control giao dién (PreferenceScreen) cho
nguoi dung dé dang thyc hién cc chirc niing tiy chinh luu trit thong tin twong tng
voi cac kiéu dit liéu. Co nhiéu loai control trong PreferenceScreen tuong ty cac
control co ban trong View ciia Android nhu: EditTextPreference dung dé luu trit
cac chudi text, CheckBoxPreference dung dé luu trit gia tri logic (boolean),
ListPreference dung dé luu trix gia tri dd chon trong danh sach lya chon, v.v... Moi
d6i twong control giao dién trén déu c6 mot tén key tuong g dé luu trir gid tri. Khi
chung ta thao tac trén cac control nay thi dir lidu s& ty dong luu trir xudng thiét bi
dua theo key
<PreferenceScreen
xmlns:android="http://schemas.android.com/apk/res/android" >

<CheckBoxPreference

android:defaultValue="true"
android:key="spelling"
android:summary="Chdc ndang tim tu gan ding"
android:title="Spelling suggestion" />

<ListPreference

android:defaultValue="2"
android:entries="@array/stemmer_display"
android:entryValues="@array/stemmer_value"
android:key="stemmer"

android:summary="Chdc nang khéi phuc tur géc”
android:title="Stemming" />

<ListPreference

android:defaultValue="18"
android:entries="@array/font_size display"”
android:entryValues="@array/font_size value"

android:key="fontsize"
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android:summary="Chinh c& chir cua hién thi tir dién"
android:title="Font size of dictionary"” />

</PreferenceScreen>

© "l ® 5:13 am © "l ® 514 am
Camera-Dictionary Settings

Spelling suggestion

Chure nang tim tirgén dung

Stemming

Churc nang khéi phuc tirgée .
Stemming

Font size of dictionary N " N
Chinh ¢ chir ctia hién thi tir dién Khong khoi phUC tu .
goc

Bé tan cung -s -es -ing
ed o

Khéi phuc tan géc .

- Cancel .

Hinh 5.5 ScreenPreference Hinh 5.6 ListPreference

Khi tng dung mudn doc cac gid tri thi trudc hét tng dung phai dang ky s
dung SharedPreferences.
SharedPreferences prefs;
prefs=PreferenceManager.getDefaul tSharedPreferences(

getApplicationContext());

Vi du bay gio tng dung mudn doc gia tri cia CheckBoxPreference thi goi
getBoolean, va tuong tu cho cac kiéu dir liéu khac.
if (prefs.getBoolean("spelling", true)) {
//do something

}

Trong ung dung tir dién camera nay em da sir dung SharedPreferences dé luu

trit ba gia tri ciu hinh sau: tit/ bat chirc nang tim tir gan diing, lwa chon tiy chinh
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chirc nang khoi phuc tir gbe va tiry chinh Iya chon kich thudc ¢& chir hién thi ngir

nghia tra tu.

5.6. Ky thuat phat am tw tiéng Anh dung API trén Android

Dbi véi cac ngdn ngir hoa két nhu tiéng Anh. Do loai hinh nay c6 s6 luong tir
rat 16n (tiéng Anh khoang 400.000 tiéng), hon nita tuy theo cdu trac ngit phap ma
cing mot tir ¢6 thé ¢6 cac cach phat am khac nhau. Vi thé ta khong thé lam gidng
cach phat am tiéng Viét 1a ghi am doc timg tir, ma ta phai sir dung cach khac d6 1a
dua vao nguyén tac co duge khi nghién clu veé tir vung hoc. Day la cong viéc két
hop gitra ngdn ngit hoc va khoa hoc may tinh.

Trong Ung dung nay thi ngdn ngit phat am 1a tiéng Anh, va hién nay dé phat
am duoc tir tiéng Anh céc tir dién trén Desktop hién nay da sir dung bo SDK Text
To Speech cua Microsoft. V41 bo SDK nay thi cong viéc 1ap trinh phat &m tré nén
don gian hon rat nhiéu. Hién nay trén hé diéu hanh Android ciing di hd tro bo SDK
nay va duoc goi 1a Text-To-Speech API (TTS).

Text To Speech (TTS) trén nén tang Android bt dau véi Android 1.4 (API
Leveld) da hd tro cic ngdn ngii: tiéng Anh, tiéng Phap, tiéng Dc, tiéng Y va tiéng
Tay Ban Nha. Ngoai ra né con tiy thudc vao ving mién, nhu tiéng Anh giong My
va tiéng Anh giong ban xtr déu dugc hd tro. TTS chi can biét can doc ngdn ngir ndo,
vi du “Paris” ¢6 thé doc khac nhau theo tiéng Anh va tiéng Phap.

Mic du tat ca cac thiét bi Android déu c6 hé trg TTS, v6i mot so thiét bi o bo
Iwu trit han ché c6 thé thiéu mot so tap tin tai nguyén ngdn ngit. Néu nguoi ding
mudn st dung tai nguyén nay, TTS API cho phép tmg dung truy van cic tai nguyén
c6 san va c6 thé tai vé cai dat thém. Vi vay khi st dung chitc niang phat 4m nay,
budc dau tién 14 kiém tra sy hién dién ciia cac tai nguyén TTS véi muc dich tuong
ung:

Intent checkIntent = new Intent();
checkIntent.setAction(TextToSpeech.Engine.ACTION_CHECK _TTS_ DA

TA);
startActivityForResult(checkIntent, DATA_CHECK_CODE);
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Sau khi kiém tra thanh cong s& dugc danh dau két qua bang mot bién
CHECK_VOICE_DATA_ PASS va cho biét tmg dung di sin sang tao ddi tuong
TextToSpeech. Néu khong thi s& bao cho tmg dung goi Google Play tu dong tai va

cai dat. Dudi day 1a vi du vé nhiing gi thyc hién:
private TextToSpeech tts;

protected void onActivityResult(int requestCode, int resultCode,
Intent data) {

if (requestCode == DATA_CHECK_CODE) {
if (resultCode ==
TextToSpeech.Engine.CHECK VOICE_DATA PASS)

tts = new TextToSpeech(this, this);
else {

Intent install = new Intent();

install.setAction(TextToSpeech.Engine.ACTION_INSTALL_TTS DATA
)
startActivity(install);

}

Trong tmg dung nay can doc ngon ngir 1a tiéng Anh do d6 ta kiém tra né c6 hd
trg va sau do cai dat loai ngén nglt nho vao ham setLanguage.

if (status == TextToSpeech.SUCCESS) {
if (tts.isLanguageAvailable(Locale.ENGLISH) ==
TextToSpeech.LANG AVAILABLE)

tts.setlLanguage(Locale.ENGLISH);
} else if (status == TextToSpeech.ERROR) {

Toast.makeText(this, "Error when using TTS",
Toast.LENGTH_LONG) .show();

}

Bay gid TextToSpeech cua ching ta dd duoc khéi tao va cdu hinh. Chiing ta
c6 thé bat dau lam cho tmg dung phat 4m mot chudi text nho vao phuong thirc
speak() nhu sau.

tts.speak(text, TextToSpeech.QUEUE _ADD, null);
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Text-To-Speech 14 chtrc nang dich vu dugc cung cap cho nhiéu tng dung khac
trong cung thiét bi, do d6 khi xir dung xong TTS va khong can nita thi chung ta nén
ngimg két ndi va tra dich vu bang cach goi phuong thirc shutdown() trong Activity
onDestroy().
protected void onDestroy() {

// Close the Text to Speech Library
if (tts != null) {

tts.stop();
tts.shutdown();
// Log.d(TAG, "TTS Destroyed");

}

super.onDestroy();

Nhu vy tmg dung tir dién trén Android cé thé d& dang phat am tryc tiép duoc
tir tiéng Anh nho vao Text To Speech API ma chung ta khong can phai luu trir dir

li¢éu nhiéu.

5.7. Méi trwong phat trién &ng dung
Pé tai tmg dung tra tir dién trén camera bao gdm tng dung cai dit trén dién
thoai Android (tap tin cai dat .apk) va tap tin dir liéu di kém vé6i chuong trinh dé
chép vao thé nho.
Sau day la danh sach cac cong cu va moi truong phat trién dé thuc hién dé tai:
Cong cu thiét ké, v& mo hinh, so do khdi: Microsoft Word, Microsoft Visio,
Paint, Photoshop.
Moi truong va cong cu 1ap trinh:
+ Eclipse IDE for Java phién ban Indigo.
+ Android SDK ( cai dat qua plug-in ADT trén Eclipse).
+ Android NDK r8.
Céc cong cuy va thu vién str dung:
+ B0 cai dat va ma nguén cua thu vién Tesseract phién ban 3.01 trén

Windows.
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+ Ma ngudn thu vién xtr Iy anh Leptonica 1.68 va Libjpeg.
+ Cong cu tesseract-android-tools trén Eclipse.
Moi truong cai dat va thir nghiém:
£ Mdy 40 Android trén Android SDK v&i phién ban Android 2.3.3 va
phién ban ham API 14.
+ Dién thoai Sony Ecricson Neo Mt15i chay phién ban Android 2.3 4.
Ngoai ra con mot s chuong trinh khac dé hd tro cho ing dung nhu: phat am

tiéng Anh dung bd SDK Text To Speech trén Android ciia Microsoft. ..
5.8. Hwéng dan cai dat va st dung

5.8.1. Cai dat chwong trinh
Chuong trinh CameraDictionary hoat dong t6t trén cac loai dién thoai sir

dung nén tang Android phién ban 2.3 tré 1én. Sau day 1a cdu hinh va yéu cau cai dat:
+ Phién ban Android Gingerbeard 2.3 trd 1én.
& Pién thoai c6 camera va hd tro tinh ning tu dong 14y nét (auto focus),
néu khoéng c6 tinh ning lay nét nay chuong trinh van co thé sir dung
duoc voi hinh anh chat lwong binh thuong trong diéu kién méi trudng
tot.
+ B0 nhd chinh dién thoai con tréng it nhat 20 MB cho cai dat chuong
trinh.
& Thé nhé con tréng 38 MB dé chira cac tap tin dir lidu tir dién va dir

liéu ctia bo nhan dang Tesseract.
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2l = 3:43 pm

PSnapdrago SIMToolkit  Camera
1]

Dictionary

Tap tin cai dat chuong trinh
CameraDictionary.apk va thu muc chua
dir liéu CameraDictionary.

Pau tién chép tdp tin cai dat
chuong trinh vao trong thé nhé hodc bo
nhé dién thoai va bt dau cai dit. Sau
d6, chép tiép thu muc CameraDictionary

va trong thé nhg.

Hinh 5.7 Biéu twong chwong trinh sau

khi cai dit hoan tat

5.8.2.Hwéng dan sir dung
Khoi dong chuong trinh CameraDictionary 1én va ta dugc giao dién man hinh

chinh nhu sau;

Hinh 5.8 Man hinh chwong trinh khi khéi dong
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Céch tra tir bang camera cia chuong trinh: Str dung khung hinh chir nhat &
gitta man hinh dé giéi han lai ving nhan dién cta tir. C6 thé dung tay diéu khién
kéo tha phong to hodc thu nho vung dién tich cua khung cho vira véi tir trong vung
van ban. Sau khi hiéu chinh khung gi6i han hinh chit nhat theo ¥ muén, nhan biéu
twong hinh camera duoc danh dau sé 3 dé nhan dang tir trong khung gidi han. Két
qua nhan dang tu s€ dugc hién thi ¢ thanh EditText bén trén man hinh. Dé tra tir vira
nhéan dang xong, nhan biéu twong s 1 ké bén khung EditText dé hién thi man hinh

nghia cua tu.

Camera Dictionary
consume

[ken'sju:m]

*

-thiéu, d6t, chay hét, tan pha (Ira)

-dung, tiéu thu
= this engine consumes a ton of coal per hour: +mdy nay tiéu thu mot tan
han mot gi&
-tiéu thy, lang pht, bé phi
= to consume one's time: +tiéu phf th&i gi¢r
-lam hao mén, lam héo hon, lam khé héo, lam tigu tuy

= to be consumed with grief: +héo hon vi dau budn
*

Hinh 5.9 Man hinh hién thi nghia cia tir

Ngoai ra dé nghe phat am tir tiéng anh trong man hién thi nghia ta nhan biéu
twong hinh céi loa & bén goc phai man hinh va dé quay vé man hinh chinh nhin
biéu twong mili tén ké bén.

Luu y: Dé c6 thé sir dung tinh ning phat 4m tir tiéng Anh trong chuong trinh,
dién thoai can phai dugc cai dat hé théng Text To Speech trén Android.

Khi nguoi ding nhin biéu tugng camera dé tra tir, mic dinh tinh nang 1ay nét
tu dong cua camera (néu ¢6 hd trg) s& duge thuc hién dé barc hinh chup s€ duogc 1
nét nhat. Tuy nhién, chuong trinh ciing cung cip cho ngudi dung tinh nang tu canh
chinh 1dy nét ty dong khi ngudi dung can. Str dung bang cach nhén biéu twong s 2

trong hinh. Ngoai ra, khi ngudi dung sir dung dé tra tir trong diéu kién thiéu anh
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sang thi c6 thé nhan biéu tuong sb 4 dé bat/ tat dén flash trong camera dién thoai
(néu dién thoai c6 hd tro flash).

Bén goc trai cua man hinh 1a tinh nang phong to/ thu nhoé anh trén man hinh.
Néu van ban can nhéan dién & khoang cach qué xa hodc cd chir nho co thé str dung
tinh nang zoom nay dé tang do chinh xac khi nhan dién.

Khi chir nhan dién khong chinh x4c, ngudi dung co thé chup lai hinh hodc
chinh stra tryc tiép két qua nhan dién theo y thich.

Muc dich chinh cua chuong trinh 1a sit dung camera trong dién thoai dé tra tir
dién, nham giam bét thoi gian va khé khan khi phai nhap tir tryc tiép. Tuy nhién
néu ngudi ding mudn sir dung tinh ning tra tir dién thong thuong 1a gd tir va tra thi
chuong trinh ciing cung cap cho nguoi ding thuc hién diéu nay. Trong phan menu
setting, chon bicu tugng dau tién dictionary dé chuyén qua tinh ning tra tir thong

thuong.

Dictionay Settings

Hinh 5.10 Man hinh véi hé thong menu setting & bén duwéi

Nhu trong hinh trén, nhan phim setting trén dién thoai dé vao hé thdng cac
menu con:
Dictionary: Chuyén sang tra ciru tir dién bang cach nhap tir.
Setting: Bat tat cac tinh nang nang cao trong chwong trinh.
About: Hién thi thong tin chi tiét cia chuong trinh.
Exit: Thoat chuong trinh.
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& =

Dictionary

go
go about your business!

go according to plan
go devil

go fly a kite!

go from bad to.worse

oo from pillar to post

Hinh 5.11 Man hinh tra tir dién theo cich thong thwong

& =
Camera-Dictionary Settings

Spelling suggestion

Chirc nang tim tir gan dung

Stemming
Chtrc nang khai phuc tir géc

Font size of dictionary
Chinh ¢& chir ca hién thj tir dién

Hinh 5.12 Man hinh thiét 13p setting

& Spelling suggestion: Day 14 tinh nang tim kiém cac tr gan dung khi
két qua nhan dang khong chinh xéc.

+ Stemming: Tinh ning khoi phuc tir gbc trong tiéng Anh. Viéc khoi
phuc tur géc s€ duoc thuc hién khi tra tir.

+ Font size of dictionary: Thiét 1ap kich thudc cho font chit hién thi

trong chuong trinh.
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5.9. Két qua thir nghiém

5.9.1. Thir nghiém khdi nhan dang ky tu

Vi dir liéu tiéng Anh tuong ddi 16n ma viéc thir nghiém chi c6 thé chup bang
tay nén nhom chung em chi chon ra khoang 100 tir tiéng Anh théng dung dé chup
va danh gia két qua. Dit liéu duogc chia ra thanh 2 bd duoc in trén gidy tring, mdi bo
bao gém 100 tir tiéng Anh. B thir 1 bao gdm 100 tir tiéng Anh sir dung font chir
Times New Roman kich thudc font chir 1a 12. B thir 2 ciing bao gém 100 tir tiéng
Anh st dung font chit Arial cung kich thuéc 12. Ca 2 bo déu st dung font chir
thuong va in nghiéng.

Mic dinh cac anh dugc chup thir nghiém trong diéu kién anh sang t6t va déu
str dung tinh ning iy nét tu dong trong camera cua dién thoai. Bang sau ddy minh
hoa két qua thir nghiém chwong trinh trén dién thoai Sony Neo MT15i véi camera

8Mpx c6 hd tro ty dong 14y nét:

Bang 5.1 Két qua thir nghiém bd nhin dang trong chwong trinh

Font chir Kiéu chir Tong sb tir | SO tir sai | Ty 1¢ 16
Times New Roman In Thuong 100 9 9%
Times New Roman In nghiéng 100 16 16%
Arial In Thuong 100 12 12%
Arial In nghiéng 100 22 22%

Dua vao két qua trén ta c6 thé thiy két qua giita 2 loai font Times New Roman
va Arial & kiéu chir in thuong c6 mic d6 16i tir gan nhu nhau. Tuy nhién, khi so
sanh muc do 18i tir trong cung loai font nhung khac kiéu chit in thuong va in
nghiéng thi déu chénh léch nhau. Chit in thuong c6 mic d6 15 tir thap hon so véi
chit in nghiéng. Nhin chung mirc d6 nhan dang bi 16i ciia chuong trinh nam trong
gi6i han dudi 20% va do nhan dang tir chinh xac kha cao. Céc 16i nay c6 thé khic

phuc bang cach chup lai nhiéu 1an dé c6 két qua chinh xéac hon.
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Céc két qua nhan dién dung thudng duogc chup trong diéu kién anh sang tot va
anh da duoc 1y nét hoan chinh. Céc truong hop chup tir sai thuong 1a do tir ¢6
nhiéu nét gidng ké nhau dé 1an 16n. Vi du “common” trong tir nay ¢ 2 tir “m” nam
ké nhau tao ra nhiéu nét doc, d& bj nhan dién sai. Hodc céc tir ¢6 2 tir “I” nam ké
nhau. Ngoai ra cac tr co thé bi nham 13n véi cac con sb hodc cac ky hiéu dac biét.
Dudi day 12 minh hoa mét sd trudng hop nhan dién sai khi chyp thir nghiém trén

may Sony Neo dung Android 2.3.4:

Bang 5.2 Mt s6 két qua nhén dién sai

Anh chup Két qua nhan dang

SLII'E

SOITI

SE€l

I'IEVEI

P001"

['CfISO1'1S

Nhin xét: Cac tir nhan dién sai thuong do ngudi dung chup trong diéu kién

khong tét va anh ldy nét bi nhoe dan dén nhiéu ky tu bi nhan dién nham. Trong
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truong hop nay ngudi dung chi cin canh chinh camera va chup lai anh dé c6 két qua
nhén dién ding. Dya vao qua trinh chup thtr nghiém thi ta thdy 14 phan 16n cac tir bi
nhén dién sai déu roi vao trudng hop cac ky tu ‘e’ ¢o trong tir. Ky tir ‘e’ dé bi nhan
nham thanh ky ty “€>. Mot sb truong hop nhan nham khéac 13 ky tu ‘r’ bi chuyén
thanh I” hodc 1°, ky tu ‘n’ thanh 'L, ky tu ‘0o’ thanh ‘0’.

Trén day la mot sb trudng hop anh bi nhan dién sai thuong gip trong chuong
trinh. Phan 16n céac 15 lién quan dén ky tu ‘e’ déu kho sira, cac ky tu con lai ¢6 thé

chup lai anh nhiéu 1an dé cho ra két qua nhan dang dung.

5.9.2. Thir nghiém khoi xir Iy ngon ngir

Luan vian ciing tién hanh thir nghiém trén khéi xtr 1y ngdn ngit bao gém khdi
phuc tir gbc va tim tir gin ding va sau day 1a mot sb két qua sau thir nghiém.

Khoi phuc tir gbc: sentences = sentence

© & "l ® 3:16 pm

©
L 'AF

|
[l |

_—

b | 1

\

Hinh 5.13 Két qua trwde khi tra tir
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Camera Dictionary

sentence

['sentans]

*

-(ngdn nglr hoc) cau

= simple sentence; +cau don
= compound sentence: +cau kép
-(phap ly) swrtuyén an; 1oi tuyén an; ban an; (tlr hiém,nghta hiém) loi
phan quyét
= sentence to death for treason: +két an tir hinh vi tdi phan quéc
= under sentence of death: +bi an tir hinh
= to pass a sentence of three month's imprisonment on someone:

Hinh 5.14 Man hinh hién thi nghia ciia tir sau khi xir Iy tir gbc

Nhan xét: Tinh ning khoi phuc tir gbc hoat dong dung véi yéu cau dé ra va
trong phan 16n cac truong hop tir nhan dién roi vao cac truong hop thém —ing hodc
—ed thi két qué nhan dién s€ dugc xu ly tra ve tur nguyén mau trude khi thuc hién
viéc tra ctru tir dién. Tinh niang khoi phuc tir gbc duogc tich hop sin khi tra tir va 1a
tinh nang tuy chon. Téc do xir Iy viée tra tir khi c¢6 khoi phuc tir gbc twong ddi
nhanh va nam trong khoang thoi gian 1 gidy.

Tim tir gan ding: balow = below

D & 'l @ 3:20 pm

Words spelled similar to balow

below

——

Hinh 5.15 Man hinh hién thi danh sich tir gin ding v6i két qua nhin dang

Nhan xét: tinh ning tim tir gan ding hoat dong dung véi yéu ciu dé ra l1a liét

ké ra cac danh sach tir gdn véi tir nhan dang trong tir dién. Tuy nhién, cac trudng
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hop liét ké ra cac tir gan ding chi hoat dong hiéu qua néu tir nhan dién chi c¢6 1 ky
tu bi sai, cac tir co 2 hoac 3 ky tu sai trd 1€n thi viéc 1iét ké danh sach tur gén ding s&
khong duoc chinh xac. Téc do thuc thi cua tinh niang tim tir gan dung twong dbi
nhanh ddi véi céc tir ¢6 it ky tu, con céc tir chua nhiéu ky tu thi viéc thuc hién s€
chiém thoi gian lau hon nhung trong khoang thoi gian chdp nhan dugc (khoang 3
gidy). Va day cling c6 thé xem nhu 1a 1 diém han ché cua tinh nang tim tir gan

ding.
5.9.3. Panh gia két qua

Luan van tong hop lai cac két qua thyc nghiém trén may that Sony Neo

Mt15i va danh gia tbc do thuc thi cta timg thanh phan trong chuong trinh.

Bang 5.3 Panh gia toc dd thwe thi ciia chwong trinh

STT  [Tinh niing Téc dd thwe thi
1 Khoi dong ing dung Khoi dong ngay 1ap tic
2 Khéi nhan dién tir OCR Tuong d6i nhanh. Trung binh trong

khoang 3 gidy

3 Tra tir dién va hién thi nghia (Tra tir nhanh, hién thi nghia chinh x4c.
Tbc do thuc thi trong khoang 1 gidy

4 Tim tr gﬁn ding Tuong dbi nhanh, téc d6 phu thudc

vao dg dai cua tir. Trung binh trong

khoang 4 giay

5.9.4. So sanh wng dung voi cac wng dung hién c6 trén thi truong

Dbi véi cac loai tir dién tra tir bang phuong phap nhép tay thong thuong cho
Android hién nay thdy phd bién nhat 13 Andict, sau d6 1a Wordmate tuy nhién 2 tir
dién nay con nhiéu han ché, tinh nang con c6 phan don gian, Andict chi co dir liéu
phat &m 20.000 tr con Wordmate khong c6 phat &m, khi tra ctu thi chi trén 1 tu

dién don, hién thi dir li€u trén mau nén den gay khoé chiu va khong quen...
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Dbi v6i img dung loai tra tir dién dung camera trén thiét bi Android trén thi

truong cling xuat hién 2 tng dung hd trg tvong ty 1 mSPDict va CamDictionary.

Pbi véi mSPDict thi tinh nang chinh 12 tra tir dién nhép tay voi dir lidu tong hop tir

Andict con churc nang dung camera nhan dang chir 1a chirc nang phu va khi nhan

dang xong thi img dung tra tir qua Google Translate chr khong tra qua dir li€u cuc

b6. Ung dung CamDictionary do mot cong ty chuyén vé nhin dang van ban tir hinh

anh nén phan nhan dang rat t6t tuy nhién vé dich thuat thi img dung CamDictionary

str dung tir Internet va phan phat am ciing xt 1y & server tir Internet nén bat tién va

ton thoi gian chd doi. Sau day 1a so sanh cu thé mot sd tinh ning cia tng dung dé

tai luén van Camera Dictionary va tmg dung trén thi truong CamDictionary.

Bang 5.4 Bang so sanh irng dung véi Camera Dictionary

Tinh niang so

sanh

Camera-Dictionary (luan van)

CamDictionary (thi truong)

Tap tin cai dat

Gom tap tin  cai  dat

CameraDictionary.apk va thu

muc choa dir liéu tor dién

Mot tap tin cai dat

CameraDictionary
Dung lugng 16.3 MB 18.56 MB
B6 nh¢ st dung | 396 KB 512 KB

khi chay chuong

trinh
Khot dong Ung| 1-2s hién thi man hinh camera 1-2s hién thi man hinh dich
dung doan van sau d6 nguoi dung

chuyén sang man hinh

camera

Téc d6 nhan dang

anh sang text

Trung binh 2-3s

Bd nhéan dang xu ly rat tot,

nhanh, chinh x&c trung binh
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1s

Tinh
khi chup tir

tién dung

Gi61 han khung chup, nén bat

tién hon

Khoéng c6 giéi han khung
chup ma xtr 1y chir lan cén
con tro nén tién loi hon khi

st dung

Dir li€u tir dién

Tu dién Anh-Viét: 106376 tur:
18,8MB

Béan Free: dir liéu tr Google
Translate.
Ban License: c¢6 hd trg 60%

tir dién Oxford.

Tbc d6 tra tir

<lIs

>1s, trung binh 3-4s

Thoi gian hién thi

Tt dién Anh-Viét tra tir “love”

Tr dién Anh-Viét tra tir

nghia man hinh hién thi 39 dong véi | “love” man hinh hién thi tir
day du cac phan nghia va cac vi | “Yéu”, trong thoi gian 3s.
dy, thoi gian <ls

Phat am Tiéng Anh ding Text To | Dung Internet doi xtr Iy lau

Speech trén may cuc bo. <ls

>1s

80




TONG KET
+MOT SO KET QUA PAT PUQC

Trong qua trinh thyc hién dé tai “Tra tir dién Anh-Viét qua camera trén dién

thoai di dong dung Android” chung em thu duoc nhimg két qua sau:

> Tim hiéu dugc cac loai dién thoai di dong va ky thuat lap trinh ing
dung trén thiét bi di dong.
> Tim hiéu duoc hé diéu hanh Android va céc thiét bi sir dung hé diéu
hanh nay. Nén tang Android cta Google giit vi tri s6 1, nho vao sé luong
phién ban phong phii va nhan dugc sy hd tro tir hdu hét cac hang san
xuat phan cing 16n.
> Tim hiéu dugc cach t6 chutrc dir liéu tir dién hiéu qua trong méi truong
di dong c6 nhidu han ché vé tai nguyén. Va tim hiéu phuong phap ma
hoa, giai ma dit lidu tir dién.
» Xay dung thanh cong tng dung Camera-Dictionary trén dién thoai di
dong dung Android 2.3 tré 1én c¢6 hd trg camera. Véi dir liéu phong phu,
tra tr nhanh va chinh xac, hoat dong on dinh. Ung dung c6 hd trg phat
am tiéng Anh giup ngudi ding c6 thé hoc d& dang. Camera-Dictionary
dd phan nao dap ung nhu ciu va gdp phan mang lai phuong thirc tra tir
tién loi cho ngudi dung. Ung dung Camera-Dictionay c6 cac tinh ning

sau:

Bang 5.5 Cac tinh niang chinh trong chwong trinh

STT Tén tinh nang
1 Tra tir dién truc tiép béng camera dién thoai
2 Bat tat dén flash khi can 1am sang méi trudng chup
3 Tu dong lay nét anh.
4 Phoéng to, thu nhé dng kinh camera
5 Tra tir dién bang cach nhap tir ban phim
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6 Hién thi danh sach céc tir ké tiép trong tir dién

7 Khéi phuc tir gdc, dua vé nguyén miu cac trudng hop thém -

s, -es, -ed, -ing...

Tim tir gan dung, hién thi danh sach cac tir goi ¥ lién quan khi

8 tir can tra khong co trong tir dién

9 Thay doi font chir hién thi nghia coa tir

10 Doc, phat 4m tir tiéng Anh

+HAN CHE

> Ung dung chi xtr 1y anh t6t hon khi camera dién thoai c6 hd trg 1dy nét
tu dong (auto focus). Thiét bi camera c6 d6 phan giai cang cao thi anh
cang ro nét va by nhan dang ky tu quang hoc lam viéc cang hi¢u qua.

» Hiéu qua chyp anh tra tir con phu thugc vao anh sang moi trudong va
diéu kién mau nén, phong chir phu hop. Khi ing dung chup méi trudng
chir trén cac vat dung bén ngoai thi kich thudc chir to giap nhan dang
chinh xac hon.

> Thuét toan tim tir gan ding con han ché do chi xur 1y trudng hop sai
mot ky tu, chua xtr Iy cac truong hop sai ciing luc nhiéu ky ty. Do tdc do
xur 1y cia may cuc bd con han ché.

+ HUONG PHAT TRIEN

> B6 sung hoan chinh bo dif liéu tir dién, nhat 14 tir dién chuyén mon.

> B6 sung b0 nhan dang ky tu quang hoc va dir li¢u tir dién, nhat 1a dbi
véi cac ngdn ngit khong st dung mau tu Latinh nhu Hoa, Nhat, Han,
Thai,... Viéc nay mang y nghia quan trong vi cdc ngén ngir nay gay kho
khan cho tir dién thong thuong khong thé nhap tir can tra tir ban phim
thiét bi di dong cho ngudi méi st dung.

> Cai thién xtr Iy anh dé anh chup dugc rd nét trong nhiéu diéu kién anh

sang khac nhau va trong nhiéu ngudn chup khac nhau. Viéc nay ho trg
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ngudi dung c6 thé chup tra tir & moi noi, nhat 13 ddi véi du khach du lich
c6 thé chup tra tir cac bang hiéu, chi dan...

> Cai thién kh6i nhan dang quang hoc nhan dang nhiéu ky tu hon khong
can gi6i han ving chup va tng dung hd tro dich cum tir, dich cau béng
camera dién thoai.

> Xy dung thém tinh ning tra tir truc tuyén ding Google Translate
thong qua Internet (GPRS, 3G) khi g dung tra céc tir khong tim thay

di¥ 1i€u trén may cuc bo.
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