CONG NGHE

PHAT TRIEN MOT UNG DUNG DI BONG HO TRQ'HQC
TIENG ANH BANG CONG NGHE NHAN DANG KY TU' QUANG

DEVELOP A MOBILE APPLICATION TO SUPPORT ENGLISH LEARNING

BY OPTICAL CHARACTER RECOGNITION TECHNOLOGY

TOM TAT

Sinh vién trong gio hoc tiéng Anh thuong ton nhiéu thai gian tra ciu cac
tl mdi trong tai liéu hodc trén bang. Chiing toi da phat trién mot éng dung di
dong tén 1a HaUI-OCR cho phép dich céc tai liéu tiéng Anh bang chirc nang
chup anh cda dién thoai di dong hé digu hanh Android. Cang nghé phat trién
phan mém va cong nghé nhan dién ki ty quang OCR da dugc ching toi tich
hop vi nhau dé tao thanh mdt hé thng phan mém hoan chinh. Phan mém ho
tro hoc tiéng Anh tai 1p 1a mdt giai phap gop phan phét trién Gido duc 4.0 tai
Dai hoc Cong nghiép Ha Noi.

Tir khod: Phan mém, nhan dang ky tv quang, hoc tiéng Anh.

ABSTRACT

It usually takes significant time for a student at the English class to translate
the new words in printed documents and board. We developed a mobile
application called HaUI-OCR that allows its users to translate English documents
by the camera of an Android mobile. Software engineering and Optical Character
Recognition (OCR) technologies were integrated to form a complete software
system. The software for English learners at the class is a solution that
contributes to the development of Education 4.0 at Hanoi University of Industry.
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1.GIOI THIEU

OCR la mot thuat nglr viét tit tr cum tir Optical
Character Recognition, mét cdng nghé nhan dang ky ty
guang duwgc ap dung dé phat hién cac van ban trén mot file
anh. Cac san pham OCR dua trén cac nghién cttu trong linh
virc nhan dang mau, tri tué nhan tao va thi giac may tinh dé
Xt ly cac dinh dang di¥ liéu nhw hinh 1. Hién nay, cong nghé
OCR dang dugc nghién clru 'ng dung rong rai trong Iinh
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vuc nhan dang anh, mot nén tang clia cong nghiép 4.0 [1,
2]. Hai hdng Google va ABBYY dang dau tv vao nghién ctu
phat trién cac hé théng phan mém OCR nhu Tesseract va
ABBYY FineReader. Cac thw vién phan mém OCR clia cac
hang nay da mang lai mot gidi phap k¥ thuat méi cho cac
nha phat trién phan mém [3]. Tuy nhién, cac phan mém
OCR hau hét chi hoat dong hiéu qua voi cac file hinh anh
van ban cé chat lugng tot va trén mot vai ngén nglr Latin
nhét dinh. V6i cac ngdn ngir c6 "dau” (sic, huyén, hoi, nga,
nang) nhu tiéng Viét, cac phan mém OCR van con thiéu
nhiéu vu diém [4, 5]. Dac biét, inh vec phan mém OCR
tiéng Viét danh cho dao tao dang phat trién kha khiém ton
& thi treong Viét Nam. Vi du, cdc phan mém nhr VnDOCR,
VietOCR c¢6 thé lam viéc t6t véi tiéng Viét, song chua co
phién ban phuc vu viéc hoc tap cho sinh vién, nhat 1a hd tro

hoc tiéng Anh.
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Hinh 1. M hinh phan mém OCR tong quét. Cho phép nhan dang van ban tir
pnd, .jpeg, .pdf, .gif va cac file it liéu anh khéac. Ngudn www.infourok.ru

Hau hét sinh vién st dung dién thoai théng minh hang
ngay dé chup anh, ghi hinh bai giang, tra ctu tai liéu tr
Internet va thuc hién cac hoat déng hoc tap truc tuyén
theo xu thé cach mang 4.0. Tuy nhién, viéc tra cru va bién
dich céc tai liéu tiéng Anh bang phan mém di ddng c6 hiéu
qua chua cao vi cac tlr méi tai 16p chil yéu & trén sach in,
hodc cac file anh [6, 7]. Ngudi diing dang tra tir bang cach
nhép lai tirng tir vao cac phan mém dién thoai di dong nhw
Google Translate, The Free Dictionary. Diéu nay da gop
phan lam gidm hiéu qua cho gio hoc ti€ng Anh tai I&p.
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Chiing t6i phat trién mot phan mém di déng hé diéu hanh
Android, tén la HaUI-OCR, nhé&n dang van ban trong cac
hinh &nh. Phan mém da duwoc xay dung dua trén thu vién
phat trién phan mém nhan dang ky tv quang Tesseract-
OCR. N6 slr dung céac API clia Google Translate dé bién dich
tai liéu theo mét kich ban & hinh 2. Phan mém cho nguoi
hoc tiéng Anh tai I&p la mot giai phap gop phan phét trién
Gido duc 4.0 tai Bai hoc Cong nghiép Ha Noi.

Chon chtre nang dich tir

4

Chup anh trén slide hodc gido trinh

) ¢

An nit 1énh dich tir

Nhaén ket qua va nghia cua tir

Hinh 2. Kich ban st dung phan mém HaUI-OCR
2. PHUONG PHAP VA TU LIEU
2.1. Nguyén ly hoat dong ctia HaUI-OCR

Phan mém HaUl-OCR sl dung camera trén dién thoai dé
thu nhan hinh anh, truyén di liéu vé mé dun nhan dang ky
tu OCR theo so do thuat toan & hinh 3. Ky thuat nhan dang
ky tu OCR dé& duoc trinh bay chi tiét trong [8, 9]. Chuing toi
da slr dung thu vién ngudn mé Croplmage trén GitHub dé
cai ddat moé dun nhan dang va trich rat dit liéu van ban tir 01
hinh anh. Mé dun Tess-Twoo cula thu vién nay da duoc
import vao ma ngudn dé cé thé nhang dwoc thu vién nay
vao code.

Budc 1: Thu nhan hinh anh tir camera

.

Budc 2: Phan tich va xur 1y anh

4

Budc 3: Trich chon ndi dung van ban

Budc 4: N6i dung van ban duoc gui 1én
hé thong dich

Budc 5: Thu nhan két qua va hién thi
1én man hinh

Hinh 3. So d thuét toan bién dich hinh anh van ban

Tess-Two cd chira 2 cbng cu bién dich chinh la
Tesseract-OCR va Leptonica. Hai cong cu nay co thé st
dung trén nén tdng ma ngudn mé Android. N6 sé cung cap
01 API dé truy cap vao cac API Tesseract-OCR va Leptonica,
tvong (ng la cdc may nhan dang ky tv quang da nén tang
va thv vién xt ly anh. Trong dé cac chic nang cua
Tesseract-OCR lam nhiém vu nhan dang duwoc chit viét trén
hinh anh trong phan mém. N6 cé thé nhan dang duoc
nhiéu ngdn nglr khac nhau trén thé gi¢i dac biét la ngén
nglr theo hé Latin.

Chung t6i da cai dat 1 16p déi twong TessBaseAPI dong
go6i c&c chirc nang lién quan dén Tesseract-OCR. Cac API
clia Tesseract sé duwoc truy cap thdng qua cac déi twong
thudc TessBaseAPIl. D& khoi tao cac doi twong nay, phan
mém can dugc ngudi dung cung cdp dudng dan téi thu
muc chira tap tin di liéu ngén ngit va loai ngén ngii dwoc
st dung. O day, chang tdi dung thy muc bén trong thu
muc Data cla 'ng dung va ngdn ngit la ti€ng Viét.

2.2. Ung dung thuat toan nhan dang ky tw

Budc 1: Chuan bi dau vao la hinh anh dugc ldy ra tir tng dung

Input: Anh mau hogic anh xdm Output: Anh nhj phan

A 4

Budc 2: Phan tich cac thanh phan lién thong

Input: Lép java Box nhin dang tir ~ Output: Cac duong bao quanh ki tyr

A 4

im hang va tim tir

Input: Thur vién CropImage

Output: Cac khung bao quanh tir

W

Bude 4: Nhan dang tir theo lugt

Input: Cac tir theo yéu cau nhan

dang theo luot Output: Céc tir thich &rng adapter

A 4

Bude 5: Nhan dang tir 1ai toan bg trang

Input: Toan bg trang van ban véi
cac ki tr

Output: Ket qua cac tir da dugce
nhan dang thanh cong

Hinh 4. So d0 (g dung thuét toan nhan dang ki tu tlr thu vién Tesseract-
OCR

M6 dun nhan dang ky ty dugc van hanh theo mot
thuat toan co san trong thu vién Tesseract-OCR, viéc (ng
dung thuat toan dwgc thé hién trén hinh 4. Cac budc st
dung cac thuat toan da duoc cai dat san trong thu vién
Tesseract nhu sau:

e Budc 1. LAy mot hinh tir thu vién CroplmageView - la
thu vién ma tao ra cac khung hinh duoc cét ra tir anh géc.
Hinh nay la di lieu dau vao va dwgc chuyén vé dinh dang
bitmap v&i ki€u &nh den tréng.

e Budc 2: Phan tich phan lién théng tao ra cac khung cé
dudng bao quanh véi kich thudc xac dinh.

e Burdc 3: Phan tich céc khung bao quanh dé phan thanh
cac hang va timra cac tir.
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e Budc 4: Nhan dang céc tir theo luot Cac tir théa mén
yéu cau trong giai doan nay s& dwoc chuyén sang b6 phan
loai thich t(ng dé lam d@ liéu hudn luyén.

¢ Buéc 5: Nhan dang lai toan bd trang. Giai doan nay sé
quét hét toan bo trang, cac tir khdng duoc nhan dién chinh
Xac ¢ giai doan dau sé dugc nhan dién lai lan nira.

2.3. Cac chirc nang chinh ctia hé théng

Duva trén viéc quan sat cac hoat dong hoc tiéng Anh
thuc té tai I6p cla sinh vién chuyén nganh Ky thuat phan
mém, Khoa Céng nghé théng tin, ching t6i da thu thap
yéu cau va thiét ké mot hé théng phan mém dap tng cac
ca str dung clia nguoi dung nhu hinh 5.
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Hinh 5. Biéu db ca sir dung hé thang phan mém
2.4. Cac cong cu phat trién phan mém

a) Android Studio. Bay la moi truong phat trién tich
hop (IDE), chinh thirc danh cho phat trién nén tang
Android. N6 hoat dong trén cac hé diéu hanh Windows,
Mac OS X va Linux. Bay la cong cu phat trién phan mém
chinh thic clia Google cho cac ting dung chay trén hé
diéu hanh Android. Chung t6i da st dung Android Studio
thay thé cho Android Development Tools (ADT) dua trén
Eclipse [10].

b) Tesseract va Leptonica. Tesseract Ia 1 thw vién OCR
ngudn md cé thé tich hop voi cac (ng dung Android. N6
tao ra cac module c6 chirc ndang OCR nhan dang trén anh
va str dung cac ham API do Google cung cp dé tao ra mo
dun c6 chirc nang dich van ban sang ngdn ngit tiy chon
[11]. Nguyén ly hoat ddong cla thu vién Tesseract dwgc mo
ta nhu hinh 6. Leptonica la mot thw vién nguén mé hitu ich
cho cac (ng dung x& li anh [5, 12]. Cau trdc cla thw vién
Leptonica duoc mé ta trong hinh 7. CAc nhém chirc nang
chinh clia Leptonica bao gom:

* Phép bién déi Affine (rong, dich, xoay, cét) trén hinh
anh do sau pixel tuy y.

+ Chuyén d6i dv bao va Bilinear.

+ Hinh thai nhi phan va mau xam, cac bo loc thit tv xép
hang, va convolution.

+ Seedfill va cac thanh phan két noi.
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Hinh 6. Nguyén Iy hoat dng Teseract-OCR. Budng nét lién biéu dién ludng
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Hinh 7. Biéu do thanh phén Leptonica. Mii tén thé hién lop Leptonica dwgc
CAU tao tir cac 16p thanh phan khac

c) DU liéu tir dién. Phan mém da dung di liéu tr dién
clia Google Translate, mot dich vu phan mém truc tuyén cé
cac APIs cho phép cac nha phat trién phan mém lap trinh
chirc ndng dich ty ddng mot van ban sang mot ngdn ngtv
khac. M6t tai liéu co kich thudce I6n co thé tai Ien trén may
cht Google dé bién dich [13]. Cac ban dich c6 thé hiéu dinh
dwoc va sy hiéu dinh nay sé dwoc st dung trong cac lan
dich sau [12, 14]. Kh& nang hoc tir sy hiéu dinh cla nguoi
dung da gilp cho chat lvong bién dich cia Google
Translate ngay mot cai thién [15, 16].
3. KET QUA
3.1. San pham phan mém HaUl-OCR
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Hinh 8. Bi€u do kién trdc hé thdng HaUI-OCR. Butng nét lién va dutng nét
d(rt trong ng véi ludng thng tin va quan hé phu thude
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Muc dich cla chdng toi la tao ra mét 'ng dung dién
thoai di dong phuc vu viéc hoc tiéng Anh chuyén nganh
Cong nghé théng tin. Diém néi bat ctia tng dung la hd tro
chirc ndng Viét héa giao trinh ti€éng Anh cda Pai hoc Céng
nghiép Ha Noi, chuyén tai liéu tiéng Anh dang hinh anh
sang tai liéu van ban tiéng Viét. Kién trdc phan mém duoc
biéu dién trong hinh 8.

3.2. So sanh tinh nang phan mém

HaUI-OCR cho phép tra ctru ban dich cua tai liéu giao
trinh ti€éng Anh. Phan mém cho phép dich tir trong anh, ghi
chi 1a lvu lai lich st bién dich. N6 ciling déng vai tro giong
nhuw mot quyén tlr dién tiéng Anh, cho phép nguoi dung tra
clru tirng twr riéng Ié. Ngoai cac tinh nang bién dich, né cho
phép hoc tiéng Anh online trén Youtube. D€ cé co s& phat
trién cac phién ban phan mém tét hon, chiing téi da so
sanh phién ban phan mém hién tai véi cac tng dung khéc
cung linh vie. Chiing t6i da chon 02 (rng dung tiéu biéu la
Google Translate va Camera Translator lam chuan dé so
sanh vi chiing c6 lwgng nguoi dung 16n, s6 diém danh gia
cao, lai duoc phat trién bdi cac hdng phan mém danh tiéng.
Thong tin vé hai phan mém nay trong Google Play dugc
biéu dién trong hinh 9.
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Hinh 9. Thong tin v& 02 tng dung chuén Camera Translator, Google
Translate. Viéc lra chon (ng dung chuén dua trén Irong ngudi diing, s6 diém cho
(g dung. 56 liéu ngay 10/03/2018 trén Google Play

Do duoc tich hop nhiéu tinh nang danh riéng cho nhém
nguoi dung la sinh vién nganh k¥ thuat, phan mém cé cac
chitc nang hé tro viéc hoc tap nhiéu hon Google Translate
va Camera Translator (bang 1). Tuy nhién, do ngudn lic han

ché, HaUI-OCR m¢i chi hoat dong tot trén nén tang di dong
pho bién Android (bang 2), chua cé cac phién ban danh
cho iPhone, Window phone.

Bang 1. So sanh chitc nang clia HaUI-OCR vdi hai tng dung chuan Google
Translate va Camera Translator. HaUI-OCR c6 hd tro chic néng hoc tap nhiéu hon
hai (ing dung chuan

Chitc ndng = Coogle Translate Tf::s]ggr HaUl-0CR
(Ghi chil X X
Dich tir X X X
Dich &nh X X X
Dich bang giong noi X X

Dich hinh v& X

Tl dién X X
Dich gido trinh X

Hoc online X

Bang 2. So sanh kha nang hoat dong da nén tang di dong cla HaUI-OCR,
Google Translate va Camera Translator

Ung dun
Pa nén tang = TrG;r?s?z:ie Tf:rﬁgé)r HaUl-OtR
Android X X X
10S X X
Windows Phone X
4, KET LUAN

Xuat phat tir mot van dé thuc té trong gio hoc ti€ng
Anh chuyén nganh cua sinh vién Céng nghé thong tin,
chdng tbi da 4p dung cdng nghé nhan dang ky ty quang
Tesseract-OCR trén ngudn di liéu tir dién cla Google
Translate dé tao ra phan mém HaUI-OCR. Ung dung di
doéng nay da st dung camera trén dién thoai dé thu dir
lieu hinh anh van ban dau vao, chuyén cho thu vién
Tesseract-OCR nhan dang sang van ban, réi giri van ban
do cho Google Translate bién dich. Nhu vay, né da phdi
hop céac dich vu ¢ san clia mot hé sinh thai phan mém dé
tao thanh mot san phdm phan mém mai. Cac céng cu
phat trién phan mém méi nhat cla Google da duoc ap
dung trong phat trién (¢ng dung nay nham giGp ngudi
dung bién dich céc tai liéu tiéng Anh. Ching t6i da da so
sanh phién ban dau cla phan mém HaUI-OCR vo&i cac
phan mém khac tiéu bi€u trén Google Play dé cé co s&
phét trién cac phién ban sau t6t hon. Do dwoc tich hop
nhiéu tinh nang danh riéng cho nhém nguoi dung sinh
vién nganh ky thuat, phan mém cé nhiéu chirc nang hd
tro viéc hoc tdp hon Google Translate va Camera
Translator. Do ngudn luc han ché, HaUI-OCR m¢i chi hoat
déng tot trén nén tang di dong phd bién Android. San
pham cla ching tdi da hé tro viéc hoc tiéng Anh chuyén
nganh ctla sinh vién CNTT tai I6p, gop phan phét trién
Giao duc 4.0 tai Bai hoc Céng nghiép Ha Néi.
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