Journal of the Korea Institute of Information and
Communication Engineering

ro

=™ B ELASHS|=EX]| Vol, 25, No, 9: 1135~1143, Sep. 2021

Hix M2 08¢t HTML RIAE F&
2R - e

HTML Text Extraction Using Frequency Analysis

Jin-Hwan Kim' - Eun-Gyung Kim>*
'Graduate Student, Department of Computer Science & Engineering, Korea University of Technology and
Education, Cheonan, 31253 Korea

¥Professor, School of Computer Science & Engineering, Korea University of Technology and Education,
Cheonan, 31253 Korea

_.O_I_ ok
222 wdo] e H42 913) U B o] g3 EAE So] MM o] Fol A\ 1w gk, STk ke ejiet
BIAE R B33 741 ) o0l o) B R SIAERE S5 Sia s 8 2elol ujolel 240 48
o) ZiHe HTML 10 281 S48 GAlslof o WA= ol Sich ol i HTMLA 1) 2
4558 US| G2 A Aol GRS A e s I8 RS SESH Pug s
AlQFak P A = 4 E 9 9] %] 2] DOM £

B e USRS Ao RA BEg FELAN A s s e A

d

N

(

ZF

gl

iSRS i e P I [N e

ABSTRACT

Recently, text collection using a web crawler for big data analysis has been frequently performed. However, in order
to collect only the necessary text from a web page that is complexly composed of numerous tags and texts, there is a
cumbersome requirement to specify HTML tags and style attributes that contain the text required for big data analysis in
the web crawler. In this paper, we proposed a method of extracting text using the frequency of text appearing in web
pages without specifying HTML tags and style attributes. In the proposed method, the text was extracted from the DOM
tree of all collected web pages, the frequency of appearance of the text was analyzed, and the main text was extracted
by excluding the text with high frequency of appearance. Through this study, the superiority of the proposed method was
verified.
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web_doc.html

<html>

<div class="location_component”>
<div class="location”>
<div igr{"main-container’}
<p/style="line-height:1.9;” >
<span> CONTENT TEXT </span>

</div:
<p style="line-height:1.9;” >
<spafh> TEXT </span>
</p>
</div>

</html>

web_crawler.py

def extract_text(script):
block ="
candidate_style_id_list 5 [

‘postViewArea’,

‘sect_dsc’, ‘post-view’]

for style_selector in candidate_style_class_list:
try:
block = script.find_element_by_id(style_selector)
break
except Exception as e:
pass
return block.text

Fig. 1 Text Extraction method of web crawler
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Fig. 2 Text count and text content by frequency
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DOM tree

<html>
<div class="content_div">
<p class="text-paragraph” style="line-height:1.5">
<span class="example_class"> TEXT1
‘When Ashwin Mittal's grandmother's oxygen saturation level dropped a week ago,
he started frantically looking for a hospital bed in Delhi.
</span>
</p>
<p class="text-paragraph” style="line-height:1.5">
<span class="example_class"> TEXT2
He called everybody he could, but every hospital refused.
</span>
</p>
<p class="text-paragraph" style="line-height:1.5">
<span class="example_class">
They accepted the fate that she was going to die without getting any treatment.
</span>
</p>
<p class="text-paragraph” style="line-height:1.5">
<span class="example_class"> TEXT4
But she was gasping for every breath and Ashwin just couldn't bear it after a while.
</span>

TEXT3

"gnb_lst" id="gnb_lst" style="display: block;">
<li class="gnb_notice_li" nb_notice_layer" style="display:none">
<div class="gnb_ly_alert" id="gnb_ly_alert" style="display: none;">

</div> TEXTS
</li>
<li class="gnb_service_li" id="gnb_service_layer" style="display: inline-block;">
<div class="gnb_first_visit" style="display:none">
<span class="blind">Find you own favorites!</span>
</div> TEXT6
</li>
<Mul>
</div>
<div class="cp_noti_desc">
<p> TEXT7
In the case of posts containing content that infringes copyright,
the subject classification function is restricted.
</p>
</div>
</html>

<p class="gnb_msg"><strong> Are you sure you want to delete all notifications? </strong></p> 1 he started frantically looking for a hospital bed in Delhi o

P P P P ul P

I 1 S -
| TEXT1 || TEXT2 | TEXT3 TEXT4

TEXT5 | TEXT6

block_no. ot text block freq

When Ashwin Mittal's grandmother's oxygen saturation level dropped a week ago,

2 He called everybody he could, but every hospital refused. 0

3 They accepted the fate that she was going to die without getting any treatment 0

But she was gasping for every breath and Ashwin just couldnt bear it after a
ile

5 Are you sure you want to delete all notifications? [

6 Find you own favorites! 0

In the case of posts containing content that infinges copyright, the subject
classification function is restiicted.

Initial text blocks

Fig. 4 DOM tree structure and text block representation of web document
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Table. 1 F-measure confusion matrix

Actual Class

Content No Content

True False

Content Positive Positive

Predict (TP) (FP)
Class

True
Negative
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Negati
Content cgative

(FN) (TN)
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Table. 2 Text Extraction of Word Density method

Actual Class
True False
Predict True 45,772 37,260
Class False 937 92
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Table. 3 Text Extraction of Sequence Labeling method

Actual Class
True False
Predict | True 46,204 1,066
Class False 505 36,286
A7z ol 8ol o3t BlAE BR Avks 33
7ro] M| 84,0617]2] BIAE B2 2= Tp om 8
. ] gl T~ ]
oomm—  —00—- 79* —L]
e | ® H
Oomm— s —0O0—- 3
ormm— =z — 00— 7@— s
& 2
OOmm—  —00— —o—

Fig. 6 BoilerNet architecture with bidirectional LSTM layer
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Zo| 77} 46,2040 712} 36,286 71 & LrER T
45 BIAE H|E 2A gh

B Fol 4] AQHeh BlAE WIE BA o] Ak
e 93, 84,0617H HAE 220 23 VLS AR

Table. 4 Text Extraction of Proposed method

Actual Class
True False
Predict True 46,614 1,352
Class | False 95 36,000

= B4 upglo] ofgt BlAE B ATk B

1=
49} 7ro) %174 84,061 712] BIAE B2 F TPOLTNO2
217} 46,614712} 36,0007 2 LFERGCE

46, 4587} At vlm
2.000/49] 1 o] A\ =3 e S5 84,061 7] Bl
£ S50 o A7 ATk B 59} ek

Table. 5 Comparison of the method performance

Word Sequence Proposed
Density(%) | Labeling(%) | Method(%)
Recall 98.0 98.9 99.8
Precision 55.1 97.7 972
F-Measure 70.6 98.3 98.5
Tol/g 2 W o] 7 9ol BAE Zo] ol
ojEste] BlAES BRSl] o] HL HAES R
o2 FR6HA| Hef HAF o7 Aol WA 4
ATt ofof whaf Al ol &7 WRo A= 1R Ef
T8} o] YHE EHOR S5 HuS o] 85to] g

LES R3] miell AdEyt A e i A
ERTh 2 2ol A AR S o] B9 Al
2 FlolEd AETE0.5% S| e AR i e
0.9% &7 WebaL, F'— Measure gE2 Al 7HA] 4
< 7P =7 e

AVpA o2 # =FofA ARt S 71

Sahe 2o, Q1 ot vl AN Fo| BRS #2
SHA) ol 2] BlAE] 29 Y BAToR 94
FEEER AL HUS TS Y

v.d =

o Lol A thekst HTMLER 19} AEhY 454
A% g ol Aol M BAE 255 AF ] 9
9 so] Ao tehbs BlAES] Wi RS o] g3t
HFHO Ajotslgi o, 7|0 tho)/ga U W /\]zq

Rt

I> fr 2 o

gole®E ol }b W E T St 44 A

SIS & =l A Ak Wiell A= uﬂOIXI
of| Z35l= a,i H15%= 9]0 HTML B 1t 2Bpd &
/g, ol ‘?j_ , g BT 5o S o] 8skA] gk
o}, weba] BIAES 23kehe B0t AL A4S
ofi7] 918l ¢ HoJAE A 8HA] ghote i, Q1 gh
B 1L thol ARE %%6‘?71 9 Hmof e By

2 AN grob Wk ol qlek ol AL
wielelel 441 4 4 sfol < oﬂ HErES 250 5

& 47 AEBIo] EAE 24 B FEYS 2
A D Ao Aeheh B BE e a4
YADS NS} 81 e, s H.0.2 gsto] B2
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