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ABSTRACT

In the few recent decades, the rapidly increasing digitalization of image
documents, accurate information extraction has been an important
research area of the document analysis community. Many research works
have been conducted on element-based approach for document
classification. In this paper, the objective addresses the POD (Page
Object Detection) problem — detecting objects that appear in document
pages, by evaluating 2 datasets: 111T-AR-13K and UIT-DODV as the
benchmark for the YOLOX method. YOLOX achieved 69,0% mAP on the
UIT-DODV dataset and 66,9% mAP on the IlIT-AR-13K dataset.
Compared to the highest result of the previous state-of-the-art of one-
stage detector - YOLOv4x-mish, on the UIT-DODV dataset, YOLOX
surpassed by 2,90% mAP. YOLOX is significantly lower in 11IT-AR-13K
than in previously announced two-stage approaches. Furthermore, this
research provided an analysis on the effectiveness of the state-of-the-art
method YOLOX on the POD problem, which will become a premise for
future researches.

TOM TAT

Trong vdi thdp ky qua, véi su gia ting nhanh chéng trong viéc sé héa cdc
hinh anh tai liéu, viéc trich xudt thong tin chinh xac la mot trong nhirng
huong nghién ciu quan trong. Voi su phat trién cia phat hién doi tuong,
nhiéu nghién citu ra doi hudng dén viéc phan logi tai liéu dira trén nhiéu
thanh phan cua trang tai liéu d6. Muc tiéu ciia nghién ciru nay la dé cdp
dén bai todan POD (Page Object Detection) — phdt hién doi twong xudt
hién trong trang tai liéu thong qua danh gia 2 bo dir liéu IIIT-AR-13K va
UIT-DODYV dya theo phuong phip YOLOX. YOLOX dat két qua 69,0%
mAP, t6t hon 2,90% so véi két qua mé hinh one-stage cao nhét—YOLOVA-
mish dwoc cong bé trén bé dit liéu UIT-DODYV. Trong khi o IIIT-AR-13K,
YOLOX dat drgc 66,9% mAP va thdp hon nhiéu so véi cic phicong phdp
two-stage dd cong bé truée do. Bén canh, nhitng phdn tich vé ¢ hiéu qua
cua phwong phap state-of-the-art YOLOX cho bai toan POD ciing duwoc
cung cdp, la tién d@é cho nhitng nghién ciru tiép theo trong tuwong lai.
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1. GIOI THIEU

Qua nhiéu thé ky, tai liéu gidy van 1a cong cu
chinh dé tao nén su tién bo lau dai cua loai ngudi.
Ngay nay, hau hét thong tin van duoc ghi lai, luu trit
va phan phdi duéi dang gidy. Viéc st dung may tinh
dé chinh sira tai liéu va sy ra doi cua bo xir 1y van
ban vao cudi nhitng nim 1980 da thay thé tai lidu
truyén thdng (gidy, to bao, sach,...), tai lieu sb
(WORD, PDF..) xuét hién din dén su gia ting
nhanh chéng trong viéc s6 hoa tai liéu va cai thién
dang ké kha nang tiép can dit liéu va duoc luu trit
théng qua cac dich vu dién toan dam may dé thuan
tién cho truy cap, tim kiém, sao luu tai liéu (Marinai,
2008). Bén canh nhitng thuan loi d6 1a khdi tai liéu
khong 16 dan dén viéc truy cap tro nén khod khin
hon. Véi cac thuat toan phat hién déi twong dua trén
hoc sdu gan day trong linh vuc thi gidc may tinh,
mot lugng phuong phap dang ké duge phat trién da
xdy dung md hinh phat hién cac déi twong trang dd
hoa trong hinh anh tai liéu nhu mot vin dé phat hién
dbi twong (Bhatt et al., 2021). Dya theo sy phat trién
d6, pham vi ctia nghién clru nay 1a bai toan phat hién
cac thanh phan quan trong xuat hién trong trang tai
liéu nhu “Caption”, “Table”, “Figure”, “Formula”,

.. “Document Image Understanding” (Gao et al.,
2017) la mét nghién citu quan trong dugc thuc hién
v6i nhidu van dé thach thic, dang nhan dwoc su
quan tim ngdy cang nhiéu khong chi tir cac cong
ddng phan tich va ghi nhan tai liéu. Bai toan phat
hién dbi tuong trang trong hinh anh tai liu (Nguyen
et al., 2018; Long va ctv., 2020; Le et al., 2021;
Nguyen etal., 2022) van la ‘mét thach thirc vi cac dbi
tuogng trang rit da dang vé quy md va ty 1¢ khung
hinh, va mot dbi twong c6 thé chira cac thanh phan

BASF-Gruppe 2018 ennzahlen nach Segmenten
auf einen Blick NP

Wichtige Kennzahlen

a. DAu vao caa bai toan
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gén nhu tach ro1 nhau. Do d6, viée rit trich thong tin
tir hinh anh cua tai liéu 1a vo cung can thiét, nhiéu
phuong phap may hoc ra doi trong tuong lai s& gitip
con nguoi dé dang tim kiém nhing tai liéu can thiét
va tranh mat nhiéu thoi gian. Hudng giai quyét caa
nhitng phuong phap duoc dé Xuat trude day chua
mang lai d6 chinh xéc cao va tén nhiéu thoi gian dé
xir li. Dya theo nhiéu cong trinh nghién ctru khoa
hoc trudce d6 va dimg trén goc nhin cua bai toan phat
hién ddi tuong, bai bao nay 1 bai toan phat hién dbi
tuong trang (Hinh 1) duoc dé cap thong qua viéc
danh gia 2 b6 dit liéu I1IT-AR-13K (Mondal et al.,
2020) va UIT-DODV (Dieu et al., 2021) dya theo
phuong phap YOLOX (Ge et al., 2021). So lwgc vé
cac bd dir liéu sir dung trong bai toan, bo dit liu
I1IT-AR-13K (Mondal et al., 2020) chira tong cong
hon 13,000 hinh anh trang dwoc chu thich véi cac
dbi tuong thusc 5 danh muyc phé bién khac nhau
gom “Table”, “Figure”, “Natural image”, “Logo” va
“Signature”. Mondal et al. (2020) da tao b¢ di ligu
nay theo cach thu cong bang viéc suu tim rong rai
tir cac bai bao cdo, tap chi khoa hoc, bai nghién ctu
khép noi trén thé gisi va day 1a mot trong nhitng bo
dix liéu 16n nhét trong linh vuc phat hién dbi twong
trang dd hoa (Bhatt et al., 2021). Trong khi do, b
dix liéu UIT-DODV (Dieu et al., 2021) la bd dir liéu
vé tai liéu tiéng Viét dau tién vai cac ddi twong cua
hinh anh dau vao bao gdm “Caption”, “Table”,
“Figure” va “Formula”. Pic diém cua UIT-DODV
1a céc trang tai liéu tiéng Viét, do d6 mang lai nhiéu
tinh m&i mé. Vi du nhu cach trinh bay cac dbi tuong
ngir nghia tao ra nhiéu kho khan trong viéc rut trich
dac trung cac thong tin, cic cong thuc khong chi 1a
cong thirc toan hoc binh thuong ma con ¢ cac dang
khong thudc toan hoc.

BASF-Gruppe 2018
auf einen Blick

Wicatige Kennzahien

b. DAu ra caa bai toan

Hinh 1. Minh hoa bai toan phat hi¢n dbi tugng trang tai li¢u. pﬁu vao (a) 1a trang hinh énh tai li¢u
chira cic doi tweng hodc c6 the khong chira doi tweng nao va dau ra (b) la cac vi tri cia doi twgng c6
thé c6 trong anh duwoc bao boc bang cac bounding box
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Thuc nghiém va danh gia phuong phap YOLOX
trén hai bo dir liéu 11IT-AR-13K cung véi UIT-
DODV di thu dugc nhitng két qua kha tot. Panh gia
trén b dir liéu UIT-DODV thi mé hinh dat dugc
69,0% MAP, két qua nay cao hon 2,90% so Vi
YOLOvV4x-mish 12 mo6 hinh one-stage dat két qua
cao nhat dugc Dieu et al. (2021) cong bd trude do.
Panh gia trén bo dir liéu 11IT-AR-13K, md hinh dat
dugc 66,9% MAP, két qua nay thap hon so véi cac
phuong phap two-stage Faster-RCNN va Mask-
RCNN di duge cong bo (Mondal et al., 2020).

2. PHUONG PHAP NGHIEN CUU
2.1. Céac nghién ctru lién quan

Trong tim cua nghién ctru huéng dén danh gia
cac phuong phap phat hién dbi trong theo thoi gian
thyc, vi vay cac phuong phap phat hién d6i tuong
one-stage s& dwoc quan tim va dé cap dén trong bai
viét. RetinaNet (Lin et al., 2017) 1a mot md hinh giai
quyét duoc van dé mét can bang trong phan phdi
gitra “foreground” va “background” trong céac bai
toan phat hién mot giai doan bang cach sir dung ham
“Focal Loss” thay cho “Cross Entropy”.
EfficientDet (Tan et al., 2020) sir dung méot s6 dic
trung toi wu héa va chinh sira backbone, chang han
nhu s dung BiFPN va phuong phap chia ty 1€ két
hop giup chia ty I¢ dong nhét do phan giai, do sau
va chiéu rong cho tit ca cac backbone, “Feature
Networks” va du doan box/class cung lic. YOLOv4
(Bochkovskiy et al., 2020) nhanh hon gip déi so véi
EfficientDet (Tan et al., 2020) nhung dat hiéu suét
tuong duong, YOLOv4 bao gébm CSPDarknet-53
lam backbone, kim tu thap khong gian tich hop
module b sung, mang téng hop duong dan (PANet)
va dau YOLOV3. YOLOv4x-mish 1a phién ban bo
sung voi mot sé thay doi so voi YOLOVA.
YOLOv4x-mish thay d6i giai doan CSPDarknet dau
tién ctia phan backbone thanh Darknet-53 ban dau
gitp can bang tbc do va do chinh xac. YOLOF
(Chen et al., 2021) 1a mot cai tién tir cac phuong
phap thuéc ho YOLO, dong thoi phuong phap nay
cling cai thién dwoc nhimg nhwoc diém tir
RetinaNet. YOLOF xem xét lai ddc trung mang Kim
ty thap (Pyramids Networks) cho cac may do mot
giai doan (one-stage detectors) va chi ra rang su
thanh cong cua “Feature Pyramid Networks” 1a do
giai phap chia dé tri (devide-and- -conguer) cua no
cho vén d& tdi wu hoa trong phat hién dbi tuong chir
khong phai 1a sy két hop tinh nang da quy mé (multi-
scale feature fusion). Bén canh, trong nhitng nim
gan day, “Anchor-free” 1a mét trong nhimg huéng
nghién ctu m&i nhan dugc sy quan tam. Pac biét,
phuong phap YOLOF da dugc Nguyen et al. (2021)
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4p dung cho bai toan phat hién ddi tuong trang.
CenterNet (Duan et al., 2019) la mét trong nhitng
phuong phap one-stage ap dung ki thuat “Anchor-
free”, trong phuong phap nay, bai toan phat hién ddi
tugng (Object Detection) dugc dua vé bai toan tim
diém dic trung (Keypoint Estimation), tir d6 ciing
suy ra kich thude va tinh toan dugc bounding box
cho bai toan phat hién vat.
2.2. Phwong phap

YOLOX la phuong phéap duoc dé xuat boi Ge et
al. (2021) va c¢6 su hau thuan cia cong ty cong nghé
Megyvii. YOLOX 1a phién ban khong c6 mo neo
(Anchor-free) cua YOLO, vai thiét ké don gian hon
nhung hiéu suat tot hon. Cu thé YOLOX 1a mot
phién ban cai tién dwa trén YOLOv3 baseline
(Redmon & Farhadi, 2018). Cac thay d6i mo hinh
I6n nhit bao gdbm viéc loai bo cac “Anchor box” va
ap dung cac k¥ thuat nang cao hién tai dé phat hién
dbi twong. Trong qua trinh phat hién dbi twong dua
trén “Anchor box”, Ge et al. (2021) cho thiy viéc
dit qua nhiéu “Anchor box” giira hinh anh s& dé lai
nhiéu nhuoc diém. Chéng han nhu mudn t6i wu hiéu
suét phai tién hanh phan tich phan cum dé xac dinh
ra duoc “Anchor box” ti wu, cac cau hinh thu duoc
thuong theo mién cu thé va khong thé tong quat héa
cho cac bo dir liéu khac. Bén canh, “Anchor box”
lam tang d6 phuc tap cta cac dau va sb luong cac
du doan cho mdi hinh anh. Co ché “Anchor-free”
lam giam dang ké s6 lugng céac thong sb thiét ké can
diéu chinh heuristic va nhiéu thu thuat lién quan (vi
du: Anchor Clustering, Grid Sensitive) dé c6 hiéu
Suit tdt, dac biét 1a giai doan huan luyén va giai ma
clia n6 don gian hon déng ké (Ge et al., 2021).
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Hinh 2. Minh hoa sw khac nhau giira coupled
head trong Kién triic YOLOV3 va decoupled
head trong kién triic YOLOX dwgc Ge et al.
(2021) dé xuat (thém hai nhanh song song véi
hai l6p chuyén d6i 3 x 3, mdi nhanh cho cic
nhi¢m vu phan loai va hdi quy twong ng) (Ge et
al., 2021)
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Céac phién ban YOLO tu trugc (Redmon et al.,
2016; Redmon & Farhadi, 2018; Bochkovskiy et al.,
2020) van st dung dau ghép (coupled head) trong
trich xuét tinh ning. Hai thi nghiém phén tich cua
Ge et al. (2021) trong nghién citu YOLOX chi ra
rang dau phat hién dugc ghép ndi (coupled head) co
thé gay hai cho hiéu suat. Nham giai quyét nhiing
van dé trén, YOLOX da tach dau do YOLO thanh
céc kénh c6 tinh ning riéng biét dé thuc hién nhiém
vu phan loai va hdi quy. Thay thé dau ciaa YOLO
bang mot dau tach roi (decoupled head) dé cai thién
thoi gian hoi tu huan luyén va do chinh xac ciia mo
hinh (Hinh 2) (Ge et al., 2021). Cubi ctng dé giam
thiéu su mét can bang cuc do giita viéc lay mau tich
cuc/ tiéu cuc khi huan luyén, thay vi chi chon 1 mau
tich cuc tai vi tri trung tdm cho mdi ddi tuong, giai
phép chi dinh trung tdm 3 x 3 1a cac mau tich cuyc.
Chién lugc nay duoc goi la “center sampling” trong
FCOS (Tian et al., 2019).

Hinh anh du vao cta ca 2 bo dit ligu thuc
nghiém co sy khac nhau vé kich thudc. Do d6, trudc
khi huan luyén mé hinh, cac hinh anh dugc diéu
chinh vé ciing mot kich thudc. Kich thuée hinh anh
diéu chinh va cac tham sb khac ciia mé hinh dwogc
ap dung theo mac dinh cia YOLOX duoc
MMDetection (Chen et el., 2019) cung cap.

2.3. By dirligu

Nghién ctru dugc thuc hién trén 2 bd di ligu
IIIT-AR-13K (Mondal et al., 2020) va UIT-DODV
(Dieu etal., 2021). Nhiing bo di liéu nay chtra nhiéu
loai nhin chinh va c6 su da dang, phtic tap vé& ngon
ngit, dac biét 1a tiéng Viét, tao nén nhiéu thach thic
cho mé hinh khi huan luyén. I T-AR-13K 13 bo dit
liéu dugc thu thap tir cac trang bao véi nhidu ngon
ngtr khac nhau (Anh, Phap, Nhat,...) trong hon 10
nim qua va da dugc cong bd vao nim 2020. Bo dir
liéu nay chtra khoang 13.000 hinh anh tai liéu dugc
chia 1am 3 tap dit liéu bao gdbm: 9.333 hinh anh cho
tdp Train, 1.955 hinh anh cho tap Validation, va
2.120 hinh anh cho tap Test, tit ca dwoc thong ké
trong hinh Bang 1.

Bang 1. Théng ké bd dit ligu 111 T-AR-13K

Object Train Validation Test Total
Table 11.163 2.222 2.596 15.981
Figure 2.004 481 463 2.948
Natural image  1.987 438 455 2.880
Logo 379 67 135 581
Signature 420 108 92 620

(Mondal et al., 2020)

Nghién ctru nay huéng dén danh gia bai toan dua
trén sy da dang va khac nhau vé nhiéu ngon ngit, do
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d6, UIT-DODV 1a bo dit liéu tiép theo duoc lya
chon thuc nghiém. B6 dir liéu UIT-DODV kha méi
la khi day 1a bo dit liéu hoan toan bang tiéng Viét
dau tién véi cac hinh anh dau vao 1a sy két hop cua
cac d6i tugng “Caption”, “Table”, “Figure” va
“Formula”. Bo dir liéu dugc Dieu et al. (2021) cong
bd vao nim 2021 chua tong cong 2.394 hinh anh
duogc chia thanh 3 tap dir liéu bao gom: 1.440 anh
cho tap Train, 234 anh cho tap Validation, 720 anh
cho tap Test va duoc thong ké trong Bang 2.

Chon mét bo dix liéu 16n va mét bo dix liéu kha
mai la trong nghién cau s€ lam tang d6 phirc tap va
tao ra nhling khé khan cho m6 hinh khi phat hién
dbi twong, dbi lai nghién ctru nay s& dua ra dugc
nhitng danh gi4 tot hon vé phwong phap YOLOX.

Bang 2. Théng ké b dit liéu UIT-DODV

Object Train Validation Test Total
Table 1.929 149 548 2.626
Figure 1.143 212 678 2.033
Caption 2.106 334 1174 3.614
Formula  1.349 83 330 1.762

(Dieu et al., 2021)
2.4. Céu hinh thyc nghiém

Thiét lap thyc nghiém trong nghién ciru nay trén
c4u hinh 2x GPU RTX 2080Ti va st dung cau hinh
mac dinh cia YOLOX duoc framework
MM Detection (Chen et al., 2019) cung cip.

2.5. Chi s danh gia

Sau giai doan thuc nghiém la qua trinh danh gia
md hinh YOLOX trén 2 b6 dit liéu 111T-AR-13K va
UIT-DODV, d¢ do mAP (Mean Average Precision)
(Lin et al., 2014) dugc sir dung dé danh gia trong
nghién ctru. Két qua c6 duoc trén cac do do APs, va
AP, tuong ting v&i ngudng loU (Intersection over
Union) lan luot 14 0,5 va 0,75. Lan luot tinh AP
(average precision) cua mdi 16p xuat hién trong
trang véi cac ngudng IoU khac nhau, tir d6 tinh
trung binh dé lay AP cua I6p d6. Sau khi c6 AP cua
tat ca cac 10p, két qua cudi cing cho mé hinh s&
dugc dua ra bang viéc tinh trung binh dé ¢6 duoc do
do mAP.

3. KET QUA VA THAO LUAN

Béo cao két qua thyc nghiém YOLOX (Ge et al.,
2021) trén 2 bo dix ligu 111T-AR-13K (Mondal et al.,
2020) va UIT-DODV (Dieu et al., 2021) dugc trinh
bay trong Bang 3.

_ Trén bo dir ligu NIT-AR-13K, mé hinh dé xuét
Ve co ban khong gp nhieu kho khan trong viée phat
hién cac doi tugng “Table” va “Natural image”, mo
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hinh phén loai kha chinh xac ddi véi hai dbi twong
trén v6i két qua 90,3% AP cho lép “Table” va
86,0% AP cho 16p “Natural image”, mac du cac chi
tiét thuoc 16p “Natural image” da dang vé khung
hinh va mau sic nhung két qua dénh gia da chi ra
mo hinh phat hién rat chinh xac va dugc minh ching
dai dién mot trang & Hinh 3. Mot s6 trang tai liéu du
doan chua hoan toan chinh xac vé hai ddi twong trén
nhung phan 16n khong méc 15i phat hién sai ma do
161 cac bounding box chua bao phu hoan toan dbi
tugng (Hinh 4a). Lop “Figure” dat 66,4% AP va 16p
“Signature” dat 58,1% AP, hai l6p nay dat hiéu suét
phat hién & mirc trong ddi va van c6 nhitng sai sot
dang quan tdm nhu viéc bo s6t dbi twong va nham
1dn voi cac dbi twong khac, v6i chi hon 600 dbi
tuong “Signature” c6 trong ca b dir lidu thi két qua
dat dugc ciing c6 thé chap nhan dbi vai 16p nay.
Theo Béng 1, c6 thé thiy s6 luong ddi tugng “Logo™
va “Signature” xuat hién trong bo dir liéu I T-AR-
13K kha it va gan nhu bang nhau nhung két qua phat
hién cua 16p “Logo” chi dat 33,9% AP so véi 58,1%
AP cuia “Signature” da dé cap 6 trén. Bén canh viéc
s6 luong ddi tugng khong di 1on, co thé 1i giai
“Logo” 1a @i twong duoc biéu dign bang rat nhiéu
hinh dang, hinh anh khac nhau cho nén d& gay nhim
13N véi cac dbi trong “Signature” va “Figure” (Hinh
4b). Ngoai nhitng van dé phat sinh trong viéc phat
hién dbi twong nhu van dé bo sot dbi tugng ciing
chua duoc cai thién t6i wu cho bai toan nay, rat nhidu
dbi tugng kha rd rang nhung bi bo qua dac biét cac
dbi tugng “Logo” va “Natural image” (Hinh 4d).
Trén HIT-AR-13K, chénh 1éch kha 16n khi ting
ngudng loU tr 0,5 1én 0,75 trong thyc nghiém va
danh gia, két qua do dugc trén bo dir liéu 111T-AR-
13K giam tir 85,3% d6 do APs, xudng con 74,1%
AP,5. V6i nhiéu sai st cling nhu higu suat dat dugc
trén 16p “Logo” con kha thap da anh huong dén két
qua chung cta mé hinh, nhung nhin chung mé hinh
van dat dugc hiéu suat kha t6t vai 66,9% mAP sau
khi két hop tat ca cac 16p lai. So véi cac phuong
phap two-stage dd dugc danh gia va cong bd
(Mondal et al., 2020), d6i tuong “Figure” va
“Signature” ¢ b dir liéu T-AR-13K cho két qua
t6t hon nhiéu trén hai phuong phép Faster-RCNN va
Mask-RCNN trong khi dbi tugng “Logo” van con
tuong ddi thip, do d6 viéc tang cuong ddi tuong
“Logo” c6 thé 1a mot giai phap duoc lhra chon dé cai
thién két qua cudi cing ciia mé hinh trén moi
phuong phap thuc nghiém. Tom lai, trén bd dit liéu
IIIT-AR-13K, phuong phap one-stage YOLOX
dugc d& xuat thyc nghiém trong nghién ciru nay cho
hiéu suat phat hién ddi twong thap hon nhiéu khi so
sanh véi cac phuong phap two-stage da duogc cong
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bé (Mondal et al., 2020) gém c6 Faster-RCNN dat
78,96% mAP va Mask-RCNN dat 82,2% mAP.

Pop—up ads.

Hinh 3. Trang tai liéu trich trong tap test cia bg
dir ligu 111 T-AR-13K. Cac bounding box mau
xanh luc biéu thi cho I¢p Natural image, xanh

dwong la Figure, mau vang la Logo

Dbi vai bo dit liéu UIT-DODV, mé hinh ciing c6
dugc nhirng diém manh va nhitng diém han ché kha
tuong ddng nhu bé dir lidu 11 T-AR-13K. Két qua &
Bang 3 cho thdy mot lan nira mé hinh YOLOX
khong gip kho khin trong viée phat hién nhitng ddi
tugng “Table” v&i 90,5% AP vuot troi so Vi cac doi
tuong khac trong bo dit li¢u. Lop “Figure” cling cho
két qua on dinh véi 82,0% AP, nhin chung cac doi
tuong “Figure” c6 nhiing dic trung riéng biét so véi
cac dbi twong con lai. Tuy nhién, khong it nhiing
trang tai lidu di bo sot dbi twong nay va qué trinh
phat hién c6 xay ra nham Ian véi d6i tuong “Table”
(Hinh 5a), cho nén day ciing 1a mot phan li do giai
thich cho két qua chua dwoc cao nhat & 16p “Figure”.
Dat AP ¢ mtic kha voi 63,5% AP 1a 16p “Caption”,
céc ddi twong “Caption” thudng dugc phén loai kha
chinh x4c, nhung xut hién nhiéu trang tai liéu lai bo
sot cac dbi twong nay va Hinh 5a 1a mot trong nhiing
trang dién hinh. Van dé 16n nhét cua bai toan trén
tap dir liéu UIT-DODV la 16p “Formula” khi chi dat
40,1% AP, md hinh chua phan biét rd rang cong
thirc tinh toan va nhitng cdu vin c6 chira ki ty s6 dan
dén 18i bo s6t ddi twong, bounding box bao chua
chinh xéac hay phat hién nhim dbi twong, dién hinh
1a trang tai liéu duoc d& cap ¢ Hinh 5d khi dau vao
khong chira bit ki cong thirc tinh toan nao trong khi
dau ra lai dy doan duogc rit nhiéu cong thirc, day
thuc su 1a vin dé nghiém trong ciia mé hinh. Thng
ké trong Bang 3 cho thay két qua chénh léch khi ting
ngudng loU tir 0,5 1én 0,75 rét 1on, tir 87,1% do do
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AP, xudng con 57,7% AP,. Vi nhiing sai sot da
duoc thao luan va chi ra & Hinh 5, c6 thé thay két
qua cudi ciing cia md hinh s& khong dat dwoc qua
cao nhung ciing twong ddi 6n dinh véi 69,0% mAP
sau khi da tinh trung binh cua tat ca cac 16p, so Véi
mb hinh baseline ctia bo dir liéu UIT-DODV thi van
thép hon. Tuy nhién, két qua danh gia cia mé hinh
c¢6 thé van s& duoc cai tién tét hon trong nhirng
nghién ctru khac lién quan trong tuong lai. Ngoai ra,
khi danh gia trén b di liéu UIT-DODV, YOLOX
ciing da cho thay két qua vuot troi so véi cac phuong
phap thudéc ho YOLO trude d6 da duogc Dieu et al.,
(2021) cong bd. Cuthé, YOLOX di lan lugt cao hon

3,2% va 2, 9% S0 vOi 2 phuong phap trudc do la

a. Bao khong hét dbi twgng

OUR 10-K D
RESULTS &3

c. Overlapping bounding box

Tdp 58, S6 3A (2022): 52-60

YOLOvV4 va YOLOv4x-mish. Cac két qua nay cho
thdy sy hiéu qua cua phuong phdp one-stage
YOLOX trong viéc glal quyét bai toan phat hién ddi
tuong trén tai liéu tiéng Viét dang anh.

Panh gia tong quan dya trén nhiing phan tich
trén & ca hai bo dir liéu, moé hinh YOLOX dat két
qua phat hién trén trang tai liéu dang anh twong ddi
on dinh, co ban nhét van dat dwoc hiéu suit cao voi
cac d6i twong “Table”, van xay ra van d& bo sot ddi
tuong xuat hién rd rang trong trang (Hinh 4d), (Hinh
5a) va xay ra tinh trang overlapping cac bounding
box (Hinh 4c, Hinh 5b, Hinh 5c¢).

== [F0)
—E =

b. Du doan sai dbi twgng

d. Bé sot doi twong

Hinh 4. Tryc quan nhirng trang tai li¢u dy do4n chua tét sau khi thuc nghiém trén b dir ligu 111T-
AR-13K. Cac bounding box mau dé6 biéu thi cho doi twgng Table, mau xanh luc 1a Natural image,
xanh dwong la Figure, mau vang la Logo, mau den la Signature

57



Tap chi Khoa hoc Trirong Pai hoc Can Tho Tap 58, Sé 3A (2022): 52-60

Béng 3. So sanh két qua thwc nghiém ciia cac phwong phép phat hién dbi twong mot giai doan trén hai
bo dir liéu 11IT-AR-13K va UIT-DODV

Method Dataset Table Figure Caption Formula N?r;u;;el Logo Signature APgy AP,5 mMAP

:toal'-)o"“(D'e“ UIT-DODV 842 780 608 402 - - 902 752 658

YOLOvAx-mish \,r hopy 820 757 613 452 - - 907 777 661

(Dieu etal.)

YOLOF IIT-AR-13K 883 63,7 - - 730 183 506 81,2 649 588

(Nguyenetal) UIT-DODV 864 744 314 318 - - - 793 595 56,0
IHIT-AR-13K 90,3 66,4 86,0 33,9 58,1 85,3 74,1 66,9

YOLOX UIT-DODV 90,5 82,0 63,5 40,1 - 871 757 69,0

. L ]

a. Du doan sai va bé sét ddi tuong

¢. Overlapping bounding box d. Diu ra trang tai li¢u
Hinh 5. Tryc quan nhirg trang tai li¢u du dodn chua tot sau khi thuc nghiém trén b dir ligu UIT-
DODV. Cac bounding box mau dé biéu thi cho doi twgng Table, mau xanh luc la Caption, xanh dwong
1a Figure, mau vang 1a Formula
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4. KET LUAN

Nghién ciru Iy cam hing dya trén thoi dai cua
su gia ting nhanh chong trong viéc sé cac hinh anh
tai liéu, song song véi do6 1a tinh can thiét cua bai
toan Page Object Detection. Nghién ctru nay da gidi
thiéu phuong phap YOLOX va danh gia trén hai bd
dir liéu tai liéu bao gom b dir liéu 11IT-AR-13K va
UIT-DODV. Ca hai bd dir liéu déu c6 nhiing wu
diém va co nhiing thach thuc riéng, két qua dat dugc
cling mang tinh 6n dinh trén ca hai bo dir liéu. Cac
van dé da duoc trinh bay trong nghién ciru gop phan
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mang lai ngudn cam hing va nhitng déng goép hiru
ich cho cac nghién ciru lién quan. Trong tuong lai,
nhiéu nghién ctru khac s& duoc thuc hién dé tiép tuc
cai thién hiéu suat cua mé hinh trén cac bo di liéu
vé tai liéu dang anh.
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