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XAY DUNG HE THONG TRICH XUAT THONG TIN GIAY TG
TUY THAN TU HINH ANH CHO HE THONG DINH DANH

KHACH HANG DIEN TU

BUILDING A SYSTEM TO EXTRACT PERSONAL DOCUMENT INFOMATION FROM IMAGE FOR eKYC SYSTEM

TOM TAT

Trong thdi budi cdng nghé thdng tin hién dai, tu dong trich xudt thdng tin tir
gidy to tuy than dugc ap dung trong linh vic ngan hang, vién thong, y té, khach
san,... Nghién ciiu nay ting dung cac ky thudt thi gidc mdy tinh dé xay dung mot
hé thong trich xuat thong tin tlr gidy to tuy thén cho hé thong dinh danh khach
hang dién t{. Ba budc chinh: Nhan dang gidy to, dinh vi thong tin va trich xuat
thong tin. Ddc biét, xac dinh thé thyt 16 va thong tin dinh vi la duoc thuc hién
bang cac ky thuat xd Iy dnh co ban dé tang téc do cla toan bo hé thdng. Tai budc
trich xudt thong tin, nhiing thanh tuu trong nhan dang van ban trén nén phic
tap sé dugc st dung dé tang do chinh xac. Sau khi phat trién va thi nghiém, hé
thdng da dat dugc do chinh xdc tuong ddi cao. D9 chinh xdc clia toan hé thong la
trén 90%, két qua nay cd thé duoc ting dung vao trong cic hé thong dinh danh
dién t&r ca cdc ngan hang, t6 chiic tin dung hién nay.

Tir khéa: Thi gidc mdy tinh; YOLOV4; trich xudt thdng tin tir hinh dnh; nhdn
dang ky tu quang hoc.

ABSTRACT

In this modern information technology era, automatically extracting
information from identity documents is applied in bank, telecommunications,
healthcare, hotels, and more. This paper uses of computer vision techniques to
build a system which extracts information from identity documents for eKYC
system. There are three main steps: Identifying identity documents, locating
information and extracting information. In particular, identifying indentity cards
and locating information are accomplished by basic image processing techniques to
increase the speed of the entire system. At the information extraction step, the
achievements in text recognition on complex background are used to increase
accuracy. After development and experimentation, the system has achieved a
relatively high degree of accuracy. The accuracy of the whole system is over 90%,
this result can be applied to the eKYC system of banks and credit institutions.

Keywords: Computer Vision; YOLOV4; extract information from images;
Optical Character Recognition.
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1. GIGI THIEU

Trong nhiing ndm gan day, nhu cau dinh danh khach
hang dién t tang truédng nhanh chéng. Cac doanh nghiép
vé dich vu thi dua v&i nhau xay dung cac hé théng dinh
danh khéach hang dién t& nham tao su thuan Igi cho khach
hang va gilp doanh nghiép gidm chi phi trong cac khau
quan li. Trudc khi dén véi thuat ngl dinh danh khach hang
dién t (eKYC) thi KYC (Know Your Customer) 1a nhan biét
khach hang cta ban. Bay la mét quy trinh nham xac minh
danh tinh cta khach hang khi tham gia vao céc dich vu cla
ngan hang, bdo hiém, tai chinh,.. KYC 13 budc dau tién
trong tat ca cac hoat dong trudc khi khach hang s dung
san pham/dich vu cGa doanh nghiép dé. Hiéu don gian KYC
giup cac doanh nghiép ddm bdo giao dich dé cua khach
hang la chinh chu, gitp cac doanh nghiép danh gia va giam
rQi ro, ngan ngulia cac hanh vi gian 1an bat hgp phap.

Hinh 1. eKYC (Ngudn: https://fpt.ai/vi/ek)

eKYC giuip quy trinh xac minh danh tinh cdia khach hang
dugc thuc hién ngay lap tiic, moi lic moi noi, lam gia tang
ti 1& chuyén déi khach hang thanh céng. Khach hang chi
mat khodng 3 - 5 phut dé€ hoan tat xac minh dé dang ky tai
khoan. Qua trinh nay thudng ¢6 3 budc:

> Budc 1 xac minh tai liéu (chup gidy to tuy than).

> Budc 2 trich xuat tu dong thong tin gidy t& tuy than.

» Budc 3 déi chiéu hinh anh ngudi déang ky bang sach
so khép video hodac hinh dnh chan dung véi hinh anh trong
gidy t& tuy than.
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G pham vi clia nghién ctiu nay, ching téi nghién ctu
sau vao budc 2 (trich xuat tu déng théng tin tur gidy td tuy
than). Gidy t& tuy than dugc ching téi st dung la ching
minh nhan dan (CMND), can cudc cong dan khéng cé chip
va ho chiéu. G bai nghién ciiu nay tac gia si dung mé hinh
YOLOv4 dé phat hién cac trudng théng tin c6 trong gidy t&
tuy than va s dung 2 thu vién OCR la Google Tesseract [1]
va VietOCR [2] cho phan trich xuat cac ky tu co trong hinh
anh sau khi da phat hién. Cudi cing chiing t6i sé xay dung
hé théng nay theo mé hinh Client-Server [3] theo kién truc
Restful APl dudi su hé trg ctia thu vién Flask.

2. NHUNG NGHIEN CUU LIEN QUAN

Trong nhiing nam gan day, thi gidc may tinh da c6 mét
s6 thanh tyu trong linh vuc nhan dang chi viét in. Trong
dé, Tesseract OCRs dugc phat trién bai Hewlett Packard
(HP) va dugc tai trg bdi Google, dugc dung cho 116 ngdén
ng( khac nhau va dat d6 chinh xac 1én dén 99%. Tuy nhién,
d6 chinh xac clha Tesseract phu thudc vao tiing ngén ng{
can nhan dang. Tesseract cling nham muc dich giai quyét
van dé vdi cac tai liéu van ban & dang quét hinh anh véi
nén don gian. C6 van ban trén mét nén tang phtc tap, cac
nha khoa hoc dang van rat quan tam dén va da thuc hién
nhing thanh tuu nhat dinh, nhung chl yéu la véi D liéu
ngon ngl tiéng Anh.
3.PHUGNG PHAP BE XUAT
3.1. Mé hinh t8ng quat

Kién tric téng quat cta hé théng bao gém ba thanh
phan co ban: Cropper, Detector va Reader. & phan Cropper
va Detector, nhém téac gid st dung mé hinh YOLOv4 dé
huan luyén va thu lai file trong s6 ctia md hinh. G phéan
Reader, nhém tac gia thuc hién mét vai ky thuat x ly anh
o ban va s dung mét trong hai thu vién la Google
Tesseract hodc VietOCR dé trich xudt cac ky tu. Mé hinh
téng quat nay dugc mé ta & hinh 2.

b/'l H"-]l../

Hinh 2. M hinh téng quét ctia hé théng

3.2. Cropper va Detector

DPé thuc hién phat hién va nhan dién gidy td tuy than,
nhém chang t6i lua chon thuat todn YOLOvV4 [4] la thuat
toan YOLO méi nhét do Alexey B., Chien-Yao W., Hong-
Yuan va Mark L. cdng bé vao ngay 23/04/2020. YOLO (You
Only Look Once), tam dich la "Ban chi nhin mét 1an". Thuat
toan YOLO xem bai toan phat hién vat thé 1a mot van dé
héi quy duy nhat trén toan bd buc anh, truc ti€p ti cac
pixel cla dnh thanh cac 6 du doan (bounding box) cung véi
xac suat phan loai vat thé thay vi phai thuc hién nhiéu bai
toan hoi quy cho tiing vung vat thé nhu cac thuat toan R-
CNN series. Nhu vay viéc chi st dung 1 bai toan hoi quy duy
nhat cho toan b anh, thuat toan YOLO gitp giam s6 lugng
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phép toan, tang téc do xu ly khi d6 c6 thé dap Uing bai toan
thai gian thuc t6t hon so vai cac thuat toan R-CNN.

Yolo la mét mdé hinh mang CNN cho viéc phat hién,
nhan dang, phan loai d6i tugng. Yolo dugc tao ra tu viéc
két hop gilra cac Convolutional layers va Connected layers.
Trong d6 cac Convolutional layers sé trich xuat ra cac
feature clia &nh, con full-connected layers sé du doén ra xac
suat do va toa doé clia déi tugng.

YOLOv4 la mét loat cac cai tién vé toc d6 so vGi YOLOV3
va dugc cai dat ti mot ban fork cha Darknet. Kién truc cla
YOLOv4 da dua bai toan object detection dé ti€p can hon
véi nhitng nguoi khong c6 tai nguyén tinh toan manh.
Chuing ta hoan toan cé thé hudn luyén mét mang phat hién
vat voi do chinh xac rat cao bang YOLOv4 chi v6i GPU
(1080ti hoac 2080ti). Trong tuong lai, viéc t6i uu lai cac
mang hién tai dé phu hop vdi tai nguyén tinh toan yéu
hodc tao ra su song song hda cao & cac server chac chan
phai dugc thuc hién dé c6 thé dua cac Ung dung thi giac
may tinh vao thuc té.

YOLOv4 dugc cau tao tur 4 phan:

% Backbone (xuong séng) - trich xuat dac trung

Mang xuong séng cho nhan dang vat thé thudng dugc
dao tao trudc (pre-train) théng qua bai todn phan loai
ImageNet. Pre-train c6 nghia la trong sé clia mang da dugc
diéu chinh dé xéac dinh cac dac diém lién quan trong mot
hinh anh, mac du ching sé dugc tinh chinh trong nhiém vy
mdi la phat hién déi tuong. Tac gid xem xét st dung cac
xuang séng: CSPResNext50, CSPDarknet53 va EfficentNet-B3.

DenseNet dugc thiét ké dé két ndi cac I16p trong Mang
no-ron phic tap nham muc dich dé gidm bét van dé
gradient bién mat (khé c6 thé sao chép tin hiéu da bi that
thoat trong mét mang sau), dé€ tang cudng lan truyén tinh
nang, khuyén khich mang s dung lai céc tinh nang va
gidm sé lugng théng s6 mang.

EfficientNet dugc thiét ké bsi Google Brain dé chu yéu
nghién ctu van dé ma réng quy mo clia Mang no-ron tich
chap. C6 rat nhiéu quyét dinh ma ban c6 thé dua ra khi mé
rong ConvNet clia minh bao gém kich thudc dau vao, ty 1&
chiéu réng, ty & chiéu sdu va ma rong tat ca nhing diéu
trén. EfficientNet cho rang c6 moét diém hoan hdo, c6 thé
t6i uu cho tat ca cac théng sé dé va théng qua tim kiém, ho
da tim thay diém do.
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Hinh 3. Mo hinh EfficientNet (Ngudn: https://devai.info/)
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EfficientNet vuot tréi hon cac mang khac c6 cling kich
thudc vé phan loai hinh anh. Tuy nhién, tac gia cia YOLOv4
cho rang cac mang khac c6 kha nang hoat déng tét hon
trong cai dat dé phat hién déi tugng nén quyét dinh thu
nghiém véi tat ca 3 mang CNN & trén. Cudi cung thi nhém
tac gid chon mang CSPDarknet53 la backbone cho model.

% Neck (c6)

Neck c6 nhiém vu trén va két hgp cac ban dé dac trung
(Features map) da hoc dugc théng qua qua trinh trich xuat
dac trung (backbone) va qua trinh nhan dang (YOLOvV4 goi
la Dense prediction).

+ Dense prediction (du doan day ddc): st dung cac one-
stage-detection nhu YOLO hodc SSD.

+ Sparse Prediction (du doan thua thét): s&f dung cac
two-stage-detection nhu RCNN.

Twi-Stage Detector
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Heai:

Dense Prediceion: | RPN [640L YOLO 1014241, 881 40, RetinaNet |14, FCOS 170, }

Sparse Prediction

Hinh 4. Cau trdc mé hinh YOLOv4

Dé hudn luyén mé hinh nhan dién gidy t& tuy than va
trudng bén trong gidy t& sir dung thu vién Darknet [5] trén
server chay hé diéu hanh Ubuntu 18.04 da dugc cai dat moi
trudng CUDA 10.2 va CUDNN 7.6.5 véi GPU RTX 2070
Super 8Gb gitp cho qua trinh hudn huyén mé hinh dugc
nhanh hon.

Trudc khi huan luyén mé hinh can tao tap dit liéu cho
mé hinh, trong nghién ctiu nay, nhém tac gia thu thap hinh
anh cac loai gidy t& tuy than dua trén mang Internet va sau
do tién hanh gan nhan cho cac hinh anh dé bang phan
mém Labellmg [6].

1 | Faster R-CNN (00), R-FON (0, 0]

& model Cropper ta huan luyén mé hinh nhdm muc
dich tach hinh anh gidy t& tuy than ra khoéi nén giéng nhu
hinh 5.

Hinh 5. Minh hoa mé hinh Cropper
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Pé dugc két quad nhu hinh 5 ta sé dung phan mém
Labellmg d€ gan nhdn bén ngoai anh cla gidy t& tuy than,
vi du nhu hinh 6.
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Hinh 6. Minh hoa gan nhan cho mé hinh Cropper

Véi mé hinh Detector nhdm muc dich nhan dién céac
trudng chiia théng tin ta sé hudn luyén mé hinh dé phat
hién dugc cac trudng thong tin giéng nhu hinh 7. Mé hinh
nay sé dugc hudn luyén dé c6 thé phat hién dugc cac
trudng théng tin nhu sau: & ho chiéu sé phat hién truong
chta ho tén, qué quan va day ky MRZ (Machine Readable
Zone), & can cudc cong dan khong cé chip va chiing minh
nhan dan sé phat hién cac trudng chia ho tén, ngay sinh,
s6 chiing minh nhan dan, s6 can cudc céng dan, qué quan,
dia chi, gigi tinh, quéc tich, ...
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Hinh 7. Minh hoa md hinh Detection
3.3. M6 hinh Reader

Sau khi nhan dién dugc cac trudng chida thong tin ta
ti€n hanh rap véi mé hinh doc cac théng tin tur trudng dé
ra. G hé théng nay, nhém nghién ctu s dung Thu vién
VietOCR cho hai loai gidy t& la can cudc cong dan va ching
minh nhan dan, déi véi hé chiéu tac gid st dung ca hai thu
vién VietOCR va Google Tesseract. Hai thu vién nay mang
lai d0 chinh xéac khi doc cac chi trong dnh 1én t&i hon 90%.

Thu vién VietOCR dugc tac gid Pham Ba Cudng Qudc
xay dung dua trén mo hinh Transformer OCR.

Thu vién Google Tesseract dugc st dung véi bé dir liéu
da dugc hudn luyén tot nhat (tessdata_best). Déi véi font
ch MRZ trén Passport st dung mo hinh mrz.trainneddata
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mo hinh nay do céng dong st dung Google Tesseract huéan
luyén dua trén font chir MRZ.

NGUYEN DU'C TUAN <sgs>

Soltrmax
Encoder _— T
At o b \ Liiaar
= 7
Featrraas Decoder
2 ¥
At & Nerm Hecrdee |
— 403 5 Horm
1 -
ALt Hemc Amanton
¥ Feestormn
Encoder
214 Marm Ackd & Norm
BTG s oo il il
Fasctoraard 8 A Hsad ABaron
Adkd & Hoem Adel & Moo
st s
| A b Anpescr Mot Ao barms Arreme
T ¥
Poatuen Eronrg Prmaces Ercodrg
Poalindl ]

Exoeanng |

Froatuse mag =sos> NGUYEN BAIC

NGUYEN DUFC TUAN
Hinh 8. M6 hinh kién trdc ctia thu vién VietOCR

3.4. M6 hinh Backend Service

Sau khi da huan luyén xong mé hinh Cropper, Dectector
va Reader, nhém nghién ciu st dung mé hinh Client-
Server d€ trién khai hé théng nay vao sir dung thuc té. Dudi
su ho trg cha thu vién Flask da xay dung mé hinh nay duéi
dang kién truc Restful API, dugc mé ta & hinh 9.

Backend Service

Cropper »| Detector »| Reader
— -
JSON JSON
u |—|
Request Response

Hinh 9. Kién tric hé thdng trich xuat
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Client sé gli cho Server yéu cau c6 noi dung la mot
chuéi JSON, trong chudi JSON nay c6 chda hinh anh cda
gidy t& tuy than da dugc ma hoa dudi dang base64. Server
sé tién hanh gidi ma hinh anh va trich xuat cac théng tin
trong hinh anh sau dé sé gui lai phan héi vé cho Client 1a
mot chubi JSON cé chira cac trudng thong tin ctia anh do.
4, THUC NGHIEM VA KET QUA

Sau khi hoan thién xong hé thng, nhom nghién ctu st
dung phan mém Postman dé gia lap Client gui yéu ciu lén
Server. Hé thong dang chay trén server co chip xt ly Core
19-10900K cho thai gian phan hoi kha nhanh, khoang 3 giay
cho 1 yéu cau ti may Client va dat dugc dé chinh xac 99%.

Hinh 10. Két qua gti yéu cau va phan hoi cla hé thong
5.KET LUAN

M6 hinh phat hién déi tuong YOLOv4 mang lai dé chinh
xac cao trong viéc phat hién cac trudng doi tugng va cac
thu vién Google Tesseract va VietOCR mang lai d6 chinh
xac cao khi ti€n hanh trich xuat. Diéu nay mang lai trai
nghiém t6t cho khach hang khi st dung dich vu dinh danh
dién ti. TU d6 c6 thé &p dung mé hinh nay cho nhiéu loai
gidy t& khac nhau nham phuc vu cho viéc s6 hoa tai liéu
cling nhu gop phan giam chi phi hoat dong cho cac doanh
nghiép dich vu.
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