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Tém tit: Cong nghé nhan dang ky tw quang hoc (OCR) la mot cong cu hién dai dé trich
xudt van ban tir hinh dnh, dem lai hiéu qua dang ké trong viéc tw dong hoa nhdn dang van
bang. Nghién ciru nay thir nghiém bon phwong phdp OCR phé bién va dwa ra cac khuyén
nghi trién khai thuc té, @6 la DeepSeek, Meta Al's LLaMA-3.2-11B-Vision-Instruct-Turbo,
EasyOCR va API Gemini ciia Google, trong viéc nhdn dang van ban tir van bang tiéng Viét.
Sau khi thuc hién xdy dung, cai dat va trién khai cac gidi phap tap trung vao ba tiéu chi: do
chinh xdc, tinh 6n dinh va kha ndang thuec tién cho thay DeepSeek khong hé tro ngén ngir tiéng
Viét, EasyOCR yéu cau xdac dinh toa do thi cong, trong khi APl Gemini va LLaMA dat hi¢u
sudt vueot tréi véi do chinh xdc cao cho van bang, chimng chi c6 sir dung chik viét tay, trong
a6 LLaMA la nén tang md nguon mé, khéng phu thudc nha cung cdp. Nghién citu cho thdy
trién khai OCR sir dung LLaMA la gidi phdp toi wu nhat tinh cd trén phirong dién thoi gian,
cong sikc va nguon lwc tai chinh.

Tir khoa: nhan dang ky tw quang hoc (OCR), nhdn dang van ban, tiéng Viét, s6 hoa tai liéu,
xu Iy hinh anh

I. Pt vén dé cham diém trac nghiém khach quan trong

Nhén dang k¥ tu quang hoc (OCR) hau hét cac ky thi tir tuyén sinh cic cip

1a cong nghé chuyén déi hinh anh vin ban hoc, thi hét hoc phan cho t6i t6t nghiép

thanh dir liéu dé may co thé doc duoc,
giap cho viéc s6 hoa tai lieu duoc trién
khai nhanh chong, chinh xéac. Trong linh

vuc giao duc, OCR da dugc dua vao dé

trung hoc phd thong hd trg cho viéc cham,
tra diém duoc xtr Iy nhanh chong, chinh
xé4c. Riéng d6i véi tai liéu hoc thuat nhu

bang t6t nghiép, ching chi, bang diém

1'Vién Pao tao va Phat trién Hoc tp Sudt doi, Truong Pai hoc Mo Ha Noi



thuong chira ca van ban chit in va chir viét
tay gay kho khin cho cac hé théng OCR
do dic diém ngdn ngir tiéng Viét vai cac
dau thanh va chit viét tay da dang [1]. Viéc
tw dong hoa nhan dang van ban (NDVB)
khéng chi giup rat ngan thoi gian va cong
strc ma con gitip toi wu hoa quy trinh hanh
chinh trong cac to chirc gido duc va co
quan nha nudc [2].

Tuy nhién, viéc ap dung OCR cho
vin bang tiéng Viét dit ra thach thuc
riéng. Mot mat, ngdn ngit tiéng Viét co
hé théng dau thanh phuc tap, d& gay sai
léch trong nhan dién. Mat khac, nhiéu
vin bang chira thong tin viét tay v6i nét
chir da dang, chét lugng scan khong dong
nhit, dan t6i kho khin trong xur 1y. Cac
phuong phap OCR truyén thdng nhu
Tesseract hay EasyOCR cho thay hiéu
qua nhét dinh, nhung chua dugc danh
gia toan dién trong truong hop vin bang
tiéng Viét c6 chir viét tay.

Trude khoang trong d6, nghién ctru
ndy lya chon trién khai bon giai phap
OCR hi¢n dai—DeepSeek, EasyOCR,
LLaMA3.2 va Gemini API—nhim so
sanh theo ba tiéu chi: d6 chinh xéc, tinh 6n
dinh, va kha nang ung dung thyc tién, tir
d6 dua ra khuyén nghi lua chon giai phap
tdi wu cho céc co s6 giao duc va don vi
hanh chinh tai Viét Nam.

Muc tiéu chinh la xac dinh phuong
phap nao ¢6 do chinh xéc, tinh on dinh va
tinh thuc tién cao nhat khi trich xuét céc
truong thong tin nhu ho tén, ngay sinh,

ngay cap va soO van bang. Cau hoi trong
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tdm cua nghién ctru 1a: Lam thé nao dé
ung dung OCR mdt cach hi€u qua trong
nhan dang vin bang tiéng Viét, dic biét
khi xir 1y cac van ban chir viét tay va chir
in, dng thoi dam bao tinh thuc tién trong
trién khai thyc t&? Nghién ctru nay khong
chi gop phan danh gia va lya chon cac
mod hinh OCR hién dai ma con cung cép
khuyén nghi cho céc t6 chirc gido duc va
nha phat trién cong nghé trong viéc lya
chon va tdi wu hoa cong cu OCR trong
tac nghiép.

IL. Tong quan tai li¢u

2.1. Cong nghé OCR va wng dung
trong sé héa tai liéu

Cong nghé OCR da phat trién qua
nhiéu thé hé, tir cac phuong phap dua trén
quy tic (rule-based) dén cac mo hinh hoc
sau (deep learning) va Transformer [3].
Nhiing tién bo nay da cai thién do chinh
xac cua OCR trong viéc NDVB tur hinh
anh, dac biét trong céc linh vuc nhu $6
hoa hd so va xac thyc danh tinh [4]. Tuy
nhién, hiéu suat cia OCR bi chi phéi bai
nhiéu yéu té nhu chét lugng hinh anh, dinh
dang vin ban va kha nang hd tro ngon ngit
cua mo hinh [5].

2.2. Théch thirc trong NDVB tiéng Vigt

Tiéng Viét c6 hé thong dau thanh
phuc tap (vi du: 4, 4, 3), doi hoi cac md
hinh OCR phai c6 kha nang nhan dién
chinh xé4c céc ky ty dac bi¢t nay [1].
Ngoai ra, sy da dang trong phong cach
chir viét tay, dic biét trong cac vin bang
hoc thuat, lam tang d0 phtrc tap cua qua

trinh nhan dang [6]. Nhin chung, cac mé
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hinh OCR truyén thong thudng gip kho
khan khi xir 1y chit viét tay do su bién
ddi vé hinh dang ky tu va chat luong
hinh anh [7].

2.3. Cac phwong phdap OCR hién dai

Cac mo hinh OCR dua trén hoc
sau, chfmg han nhu Tesseract, EasyOCR
va cac API thuong mai nhu Google
Cloud Vision, da dugc thuong mai hoa
va str dung rong rai [8]. Gan ddy, cac md
hinh thi gidc-ngén nglr (vision-language
models) nhu LLaMA va DeepSeck da
duoc Gmg dung dé NDVB tir hinh anh,
cho d6 chinh xéc cao [9]. Pé ap dung cac
mo hinh nay cho tiéng Viét va cac ngon
ngit it phd bién khac can phai dugc danh
gi4 toan dién trong cac nghién ciru tiép
theo [10].

2.4. Ung dung OCR trong nhin

dang vin bing

Viéc nhan dang vin bang bang OCR
mang lai lgi ich 16n trong ty dong hoa quy
trinh xac minh hoc thuat, giam thiéu sai sot
thu cong [2]. Mac du vay, cac nghién ciu
vé OCR trong nhan dang vin bang tiéng
Viét con han ché, d3c biét véi cac van béng,
ching chi chira chir viét tay [1]. Nghién
ctru nay tiép ndi cac cong trinh trudc, tap
trung vao viéc danh gia va lga chon cac
cong cu OCR hién dai trong bdi canh van
bang, chimg chi phai xir Iy 1 tiéng Viét.

I11. Phwong phap nghién ciru

3.1. Dit liéu

Nghién ctru dugc thuc hién trén hai

tap dir liu:

- Tap 1: Gdm 74 hinh anh vin béng,
chung chi tiéng Viét chit in, chira cac
truong thong tin tiéu chudn nhu ho tén,
ngdy sinh, ngay cap, sb vin bang va co
quan cp. Cac hinh anh dugc thu thap tir
cac van béng dai hoc va ching chi nghé,
v6i d6 phan giai tir 300 dén 600 DPI.

- Tap 2: Gom 63 hinh anh vin bang,
chung chi tiéng Viét c6 chira chir viét tay,
bao gdm cac truong thong tin tuong tu
nhu Tap 1.

Céc vin bang, chimg chi ny c6 sy da
dang vé phong cach viét tay va chat lugng
hinh anh (dugc scan tir rd nét dén nhoe nhe,
¢6 ca ban gbe va ban cong ching).

C4 hai tap dir liéu duoc chuin héa
dé dam bao tinh nhat quan trong dinh dang
va do phan giai, déng thoi duoc kiém tra
thii cong dé xac dinh van ban gdc 1am co

SO so sanh.
3.2. Lua chon phwong phdp trién khai
Bén phuong phap OCR duoc luya

chon dé trién khai, bao gém:

1. DeepSeek: M6 hinh thi gidc-ngén
ngir str dung 16i nhic (prompt) dé xir ly
hinh anh. DeepSeek dugc thuc hién bﬁng
cach tai 1én hinh anh van bang thong qua
API, véi ky vong NDVB tiéng Viét nhu
tuyén b ctia nha cung cap.

2.LLaMA-3.2-11B-Vision-Instruct-
Turbo: MO hinh thi gidc-ngdbn nglr ma
nguén mo trén nén tang Hugging Face,
dugc hudn luyén dé NDVB tir hinh anh.
Mo hinh nay dugc tinh chinh trén dir liu

van bang dé cai thién hi¢u suat.



3. EasyOCR: Thu vién Python ma
ngudn md, hd tro NDVB da ngdn ngir,
bao gdm tiéng Viét. EasyOCR yéu cau
xac dinh toa do thu cong cho céac truong
thong tin can nhan dang.

3.3. Trién khai thuc té:
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4. API Gemini cua Google: Pay
1a mot API thuong mai hd tro NDVB
tiéng Viét, xtr 1y theo 16 thong qua 1oi
nhic c6 kha ning xu 1y ca chit in va chir

viét tay.

74 van bang chirng
chi chi¥ in

63 van bang chirng chi

chi® in két hop chi viét ta

20 van bang chtrng chi chi in /
chir viét ta

—
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Két xuat ra file csv céc triedng théng tin theo yéu cau tlr van bang, chirng chi tiéng Viét, cé

canh bao cac nhan dang gay nham lan, tring lap

Hinh 1. M6 hinh trién khai thuc té

Trién khai thuc té duoc thiét ké theo
hai huéng:

- Dbi v6i str dung cac API bén ngoai
nhu DeepSeek /LLaMA / Google API
Gemini:. Két qud dugc ghi nhan va so
sanh v&i van ban géc trén ca 2 tap anh, xi
Iy theo 16 v&i 74 hinh anh vin bang chit in
va 63 hinh anh chir in / chit viét tay. Dau
ra dugc so sanh véi vin ban gbe dé danh
gid do chinh xac.

- P6i v6i thu vién EasyOCR: Cac
treong thong tin (ho tén, ngay sinh, v.v.)
dugc xac dinh thu cong bang toa do trén
hinh anh, sau d6 st dung EasyOCR dé doc

va trich xuat van ban.

3.4. Phuwong phdp danh gida

Nghién ctru c6 ba tiéu chi chinh dé
danh gia cac phuong phap OCR:

- P9 chinh xéc: Ty 18 phan tram vin
ban dugc nhan dang ding so vdi tai licu
gdc, tinh trén tat ca cac truong thong tin.

- Tinh 6n dinh: Mtc do nhat quan
ctia két qua qua nhiéu lan chay, dic biét
quan trong v&i cac mo hinh nhu LLaMA.

- Tinh thuc tién: Mtc d6 dé trién
khai trong thyc té, bao gdm yéu cau xir Iy
thu cong, thoi gian xir 1y va kha ning hd

tro ngdn ngir tiéng Viét.
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IV. Phan tich hiéu sudt cac

phuong phap
4.1. EasyOCR

Phuong phép nay dat d§ chinh xac
100% trén ca hai tap dir lidu (mdi tap
chi 1iy 10 file) khi cac truong thong tin
duogc xac dinh thu cong bang toa do. Tuy
nhién, yéu cAu xé4c dinh toa d6 thu cong
lam ting thoi gian xtr 1y, khién EasyOCR
khong phtt hop cho cac tmg dung can xur
1y s6 luong 16n tai liéu. Tinh 6n dinh cua
EasyOCR cao, v6i két qua nhat quan qua
cac lan chay. Tuy nhién, nghién ciru chua
tim dugc cach xur 1y tuw dong can toa dd cho
cac truong dir li¢u. EasyOCR c6 dac thu la
thu vién cai dat trén nén tang Python, bd
cai dat nhe va toi wu chi riéng cho OCR.
Tuy nhién dé mé hinh c6 thé t6i wu thi
phai tim dugc cach tu dong hoa nhan dang

cac truong dir liéu va tinh chinh dugc
4.2. DeepSeek
DeepSeck khong thé NDVB tiéng

Viét do thiéu hd tro ngdn ngit nay trong
API. Két qua tra vé 1a cac chudi ky tu ngiu
nhién hodc khong chinh xac, vdi d chinh
xé4c coi nhu bang 0% trén ca hai tap dir
li¢u. Phuong phéap nay khong kha thi cho
nhan dang vin bang tiéng Viét va khong
dugc danh gia thém vé tinh 6n dinh hoic

tinh thuc tién.

4.3. LLaMA-3.2-11B-Vision-Instruct
-Turbo LLaMA-3.2

LlaMA cho théy hiéu suét on dinh,
c6 d6 chinh xac 1an luot 1a 100 % va 98%

trén ca hai tap dit liéu. Cac 16i chu yéu lién
quan dén viéc nhan dién sai du thanh (vi
du: “Nguyén” bi nhan thanh “Nguyen”)
va kho khan trong viée xir Iy chit viét tay.
Qua ba lan chay, cac két qua giéng nhau
cho thiy tinh nhat quéan trong xir 1y ctia
mo hinh.

4.4. API Gemini cua Google API

Gemini

Pau vao: Cac file dinh dnagj anh
thong dung dugc xur ly nén

- Tap 1 (chir in): Pat do chinh xac
100% trén 74 hinh anh, nhan dién ding
tat ca cac truong thong tin, bao gom dau
thanh va dinh dang phuc tap.

- Tap 2 (chit viét tay): Dat do
chinh xac 98% trén 63 hinh anh, vdi sai
sot chi yéu & cac doan chir viét tay kho
doc (vi du: chir viét mo hodc ddu thanh
khong rd rang). Gemini cé tinh 6n dinh
cao, co két qua nhat quan qua cac lan
chay va tinh thuc tién vuot troi nho kha
ning xir 1y theo 16 va khong yéu cau

thao tac tha cong.
V. Két qua va théio luin
5.1 Két qua

Pau ra cia cac dir liéu chiét xuat
duoc thiét lap duéi dinh dang file csv, san
sang dé két ndi va lam dau vao cho cac hé
thdng tac nghiép quan 1y dao tao lién quan
dén quan 1y chung chi, van bing thong

qua cac ham API.
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Nguyén Thiy Chi  01/06/1988
NGUYEN THUY CHI  01/06/1988
Tran Thi Ha Mi 24/07/1997

Ong Bui Tudn Quang 29/12/1998
Nguyén Thanh Tuyén 03/05/1977
Pio Thj Khanh Huyén 03/12/1993
Ba Hoang Thj Thanh T 17/10/2002
Ha Anh Diing 26/12/2001
Truong Thu Minh 18/01/1978
TRUONG THU MINH 18/01/1978
NGUYEN DOAN PHUC 11/08/2002
Nguyén Thij Lan 25/11/1989
Nguyén Thi Huyén  26/06/1997
Ong Khéng Tuan Minl 17/10/1988
KHONG TUAN MINH 17/10/1988
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BANG THAC ST QUAN LY CONG

BANG TOT NGHIEP EQuan trj nhan luc

BANG TOT NGHIEP CBao chi

BANG CUr NHAN Béo chi

BANG TOT NGHIEP CAO CAP LY LUAN CHINH TR|
BANG CUU NHAN  Tiéng Han Quéc

BANG CUNHAN  Quan Iy théng tin

BANG TOT NGHIEP CK§ thuat ché bién mén an

CAO DANG Van - Gd. cong dén
BANG CUNHAN  Quan Iy Gido duc

BANG CU' NHAN  CHINH TR| HOC

BANG TOT NGHIEP CQUAN TR| KINH DOANH
BANG CUU NHAN  INGON NG ANH

BANG CU NHAN  CONG NGHE THONG TIN

BANG TOT NGHIEP TThu y

Hinh 2. Pau ra csv ¢ canh bao cac truong hop phat hién bt thuong

Két qua trién khai cac mé hinh cho
th?iy EasyOCR, mdc du dat d¢ chinh xac

cao, lai khong thuc tién cho cac ung dung

quy md 16n do yéu cau xac dinh toa do

thi cong, dan dén thoi gian xir Iy 1au va

chi phi nhan lyc cao. DeepSeek hoan toan

khong phu hop do thiéu hd trg ngon ngir

tieng Viét, mot han ché chung ¢ nhiéu moé

hinh chua duogc t6i wu hoa cho cac ngdn
ngit it phd bién [11]. Trong khi d6 API

Gemini cia Google t6 ra la phuong phap

hiéu qua cho nhdn dang vin bang tiéng

Viét, dac biét vai van ban chir in. Hi€u suat

vuot trd1 cua Gemini co6 thé dugce ly giai

boi kién truc mé hinh tién tién, kha nang

hd trg ngdn ngit tiéng Viét manh mé va

kha ning xir Iy hinh anh chat lwong thap
[12]. PG chinh xac cua LLaMA-3.2 cho
thdy tiém nang trong viéc NDVB tir hinh
anh. Hon thé nita, LlaMA 1a hé théng ma

ngudn ma, c6 kha nang cai dat trén mang

ndi bd, khong phu thudc vao nha cung cép

cap giai phap, do vdy, chu dong dugc vé

mit cong nghé va chi phi trién khai.

Trén co s& thuc hién trén md hinh

API Gemini trén dich vu dién toan dam
may cua Google cho thay chi phi thuc
hién trén 1000 anh chi khoang 1 USD,
khong can yéu cdu vé ha ting trién khai
do str dung md6 hinh SaaS (Software as a
Service). M6 hinh hoan toan phu hop voi
céc to chirc mudn trién khai nhanh, khong
can dau tu phirc tap vé ha ting va c6 sb

lwong dit liéu khong qué do so.
5.2. Thach thirc va co hji

Nhan dang vin bang tiéng Viét datra
cac thach thic dic thu, bao gdm su phirc
tap cla dAu thanh va sy da dang trong chir
viét tay. Cac mo hinh nhu DeepSeek can
duoc dao tao thém trén dir li€u tiéng Viét
dé cai thién hiéu suét. Nguoc lai, cac giai
phap nhu LlaMA, Gemini va EasyOCR
cho thay tiém ning 16n trong viéc hd tro
tu dong hoa xur Iy van béng va ching chi,
dac biét trong céc td churc giao duc va co
quan hanh chinh.

5.3. Han ché va phwong huéng
phit trién twong lai
Nghién ctu tdn tai mot vai diém

chua hoan thién. Thtr nhat, quy mé di liéu
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chi ¢6 137 hinh anh con nho so voi thuc
té mg dung quy mo 16n. Thir hai, cac vin
bang duoc str dung co dinh dang tuong
dbi don gian, chua bao gdm cac truong
hop phirc tap nhu vin bang nhiéu trang
hodc ¢6 bd cuc khong chuin hay dinh
dang song ngir. Thur ba, nghién ctru chua
duoc thyc trong diéu kién hinh anh chat
luong thap hon (vi dy: hinh anh bi nhiéu
hodc anh sang kém).

Hudng phat trién tuong lai nén tap
trung vao:

1. M¢ rong tap dir licu géc, thém
céc van bang c6 dinh dang phtc tap hon.
Huan luyén thém cho cdc md hinh véi tap
dir lidu viét tay 16n hon.

2. Téi wu héa mod hinh EasyOCR
thong qua hudn luyén trén dit lidu vin
bang 16n hon. Phat trién cac phuong
phap tu dong hoa xac dinh toa dJ trong
EasyOCR dé giam thiéu thao tac thu cong.

3. Panh gi4 hiéu suit OCR trong cic
diéu kién thuc t&, chang han nhu hinh anh
chét lugng thip hodc vin bang da ngon ngit.

4. B6 sung danh gia theo cac metrics
chuan danh cho OCR nhu: Precision,
Recall, F1, CER

VI. Két luén

Nghién ciru da thuc hién so sanh
bén phwong phdap OCR trong béi cinh
nhgn dang van bang tiéng Viét, qua hai
tdp div ligu gom chir in va chiv viét tay.
Két qua cho thiy:

« DeepSeek chua kha thi vi chua hd

tro tiéng Viét.

e EasyOCR dat d6 chinh xac cao ¢
mau thir nhé nhung thiéu tinh thyc tién &
quy mo 1on.

« Gemini API chimg minh wu thé
nho kha nang xtr 1y theo 10, két qua on
dinh, d chinh xac cao cho cd chit in va
chir viét tay.

e LLaMA3.2 dat hi€u qua tuong
duong Gemini va vuot tri ¢ khia canh ma
ngudn mé, cb thé trién khai trong ha ting
n6i b, phu hop voi yéu ciu cao vé chu
dong cong nghé va bao mat dir licu.

Trén co s& d6, bai bio khing
dinh LLaMA3.2 1a giai phap téi wu dé
g dung OCR trong xir 1y van bang tiéng
Viét. Déng thoi, Gemini 1a Iya chon hop
1y cho cac don vi can trién khai nhanh &
quy mo dich vu ddm may.

Nhitng phat hién nay gitp cho céc to
chtrc gido duc va co quan hanh chinh lya
chon va trién khai phuong phap OCR phu
hop. M6 hinh nhu LLaMA duoc lya chon
do tinh ma, kha nang phat trién nhanh, kha
ning tich hop d& dang vao cac hé thong
san c.
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COMPARISON OF OCR SOLUTIONS FOR VIETNAMESE
CERTIFICATE RECOGNITION AND
PRACTICAL APPLICATION PROPOSALS

Dang Hai Dang’, Luu Tien Trung’

Abstract: Optical Character Recognition (OCR) technology is a modern tool for
extracting text from images, offering significant efficiency in automating diploma recognition.
This study examines four popular OCR methods and provides practical implementation
recommendations: DeepSeek, Meta Al's LLaMA-3.2-11B-Vision-Instruct-Turbo, EasyOCR,
and Google’s Gemini API in recognizing text from Vietnamese diplomas. After building,
installing, and deploying these solutions—evaluated on three criteria: accuracy, stability,
and practical applicability—the results show that DeepSeek does not support Vietnamese
language, EasyOCR requires manual coordinate input, while Gemini APl and LLaMA
deliver outstanding performance with high accuracy, especially on diplomas and certificates
containing handwritten text. Among them, LLaMA stands out as an open-source platform
that is vendor-independent. The research concludes that LLaMA's implementation of OCR is

the most optimal in terms of time, effort, and financial resources.

Keywords: optical Character Recognition (OCR), text recognition, Vietnamese language,
document digitzation, image processing
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