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Masking Learning System for PDF Documents
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Abstract

This paper proposes PDFMask, a context-aware keyword masking learning system designed to improve learning
efficiency in digital PDF environments. The proposed system utilizes textual and positional information embedded in
PDF documents to reconstruct the logical reading order and automatically identify key terms using morphological and
syntactic analysis. A masking PDF suitable for learning is then generated by applying ratio-based sampling and visual
annotation while preserving the original document layout. In addition, an asynchronous message queue-based
architecture that separates the web server from the processing engine is adopted to enable efficient handling of
large-scale PDF processing requests. The proposed system alleviates the loss of contextual information observed in
flashcard-based learning and reduces the manual effort required in PDF annotation-based approaches.
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Fig. 1. Overall architecture and processing workflow of the asynchronous message queue—based PDF masking system

W aeleso  FA3SH=  Masking Engines
Message Queues ZUEH st A2 H2TE &
Asi, WA x3E HZE o]&3] Shared
Storage®l Al ¥ PDFE ¢jo] HXAE 374 2
A A 59 diks gt ojdd Fxe oY
A Ak A 5 Bygto 2N A2H Rl
‘L] A &} ﬂ’?} Azle] o

ol
ot
ol
-
S
ot
2

7
-0l
>
oo
b
Fo
o

o]N
N
2,
=2
)

IA RS GG F Yo % 51’%“3—% AE
+ Shared Storage®l] #7%%|
E9< B3l A &5 AA

2 Aollde "92E goloj7t EAlsle tAE
PDF 3ol e] vi2r A4 Wie At A
Q= sholZ el PDF 7]31eha g H.g)
A 7t Fe-g 2 ARE Ageto], AAA

]H skl Adlel npa7]l J9S AAIE

22 st} dAA FAL "HAE X33 2
o, PehTE A wad F0 A4, 29
27 AEY 2 N olmeold 44e] Al B

A-?i >}L dot o
2O odo o @

AR PDF EAE A7 doloke] duie
e
:

487 99

wel A8 AN ARET oHE YO )
Aol e mdo) A4 B FAAE
A4 9] £A18 Bk Aol Basit

o Sla) & ATolAE B4 dolo 3nE
BAste] A8 EASS B Rgse 43
ARz AT HAE AR5 HRL S
o i solAe] A dAE el L st
2ol Yotk

L ={(cpb )l < k< N} (1)

°ltﬂl b=

g &
o FF "grE 298 TASE AA B4 Sl
AA PDF w4 D= tedt 2] FdEn.

D={L)l<i<Pl<;j< M} )

o714 p= AA HolA F, Mz A Ho]A
H2E #Ql 5 e

HERY gre AASE olF Felak BAe
Qeoz Agdn, SAd 7 B2 97 4RE
FATOZA BA A%E AR PDFY BIH #
£ golo] 433 WYY 4 JuE At oF §
8 GiE A A FANN BAT F Y 9
A AR £8 BAZ 2eeha, A4 vhad Al
A 3R% 9 ARo] FeHEES Frh



Journal of KIIT. Vol. 24, No. 7, pp. 265-273, Jul. 31, 2026, pISSN 1598-8619, elSSN 2093-7571 269

CEESIEPSSME PSR PR S
A9 EA B SR olF 2o Fugl

Ry
i)
k=)
=
PN
>

o
>
N
=
S
i)
u
o
ST
4
ol
>
frtt N
ol

re (o o
re
ﬂ'l?l -1 o4

Lo 2 > oo N

=2
[>
ol
=
oy
o
>
m
o |
=
|
0
dlo
L)

Next = {NNG, NNP, SL, SN, NR, XPN, XSN}
®)

o714 NNG= €8 WAL NNPE 1L
Se10], SN S, NRE 4, XPNE
XSNE AR A RIS oje g,
2 7P A T BAY T
o] ZALE 7|FoZ A HALE Bz
=0 7423@ g A oA
o] Nextoll &3b= B 17} A&y
Yol Fn %Hi A}, o
o] B33t Al Ad TE = F 9
AR T RN LR

4+ 9 A]— L&
z—l =3 A]—

BN
2L
N

i)
& A off

usok

]o
il
a

E
[e=]
|
L
-

rulru

ot

:Cli_"’

e

i

b

g M

ek ok ol o @

F

LSy I B

4 FAE gslsh] S8 EE AEx
o2 B O]-‘I]/H Nextoﬂ &3k

S ﬂou o]z a2 é—"« %xlf&‘ﬂr-

EE APolNE F A T
5 5 2 23 I Qs ?ﬁ—% |7 (Dedup)
stel A% T2 A% M, TAID

1

|

Mfin,al =5

CO'

ntext U Sstructure (4)

0:]7]}\1 Sconteartg} Sshu(’tme}‘f Z}Z} }‘A]- 7]]1]‘_ ;‘ﬂ%]:
3 9A A A B3 329 v F2 7
gholo.

323 uta) AAEE 9 AJZEA o] Ho)lAd A

=

_I

328 vy F5YP o) AAE Q2
(O =
T

0% t273E A% B4 olslo] BaF Wt A
w7k A" & Sl o8 HAs] A8 2 A
/\E'ﬂ o /\].%_

b Ao HE Wg sl AZde
ek %% FRINE ARE Thay
SRR RIOEEREL N
4% A A2 e riaA dEe] AHHES ol
B o] OEL ZolT % LHE BT

4% H99 vag oy

v 1

rlo

°
2l
Y
=21
=
o
o2l
Tz

7% ET(Highlight)o|t}. AA3H vpx~
N2 dAAAE FA87] Y3l AHsoE WE

Iv. 781 Zo}

B AoA= Fd9 PDFMask Al2Hl] slH 3}
a7 Y AdE NEE T8 RoFE & 12
B AzHe] 78 84 Yepdt
v T s )

Table 1. Implementation environment
ltem Value
oS Ubuntu 24.04.4 LTS
CPU Intel Core i9-9900K @ 3.60GHz (8
cores / 16 threads)
RAM 5 GB
Python 3.1
Django 4216
Celery 536
Redis 6.2.21
kiwipiepy 0.21.0
PyMuPDF 1.26.4
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Table 2. PrOCeSSIng tlme measurement results (unit: sec)

Pages | Particle-based | Noun-based Combined
1 0.33 = 0.01 061 = 0.00 068 = 0.14
5 1.23 = 0.01 3.06 = 0.01 306 = 001
10 215 = 0.01 6.19 = 0.13 6.19 = 0.14
20 400 + 0.02 1229 £ 014 | 1229 + 0.13
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Table 3. Comparison with related work
Tvarf Matsumori
Criterion et al. [9] PDFMask
- Rule-based
ng?edclﬁgtne MLM-based morphological
analysis
Input format Text corpus PDF
Layout
preservation X 0
GPU required 0 X
Target language English English & Korean
Visual annotation X 0
- Vocabulary Textbook retrieval
Learning purpose learning learning
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