e C|X|& 2B X 5| =2 X|
ey Journal of Digital Contents Society
* Vol. 24, No. 4, pp. 691-699, Apr. 2023 M) Check for updates

HTML 22 222 /3t M2 A2t Feature

1 - 52
IR

"sheti ot HFEAZEY 0f5 T} WAlRlY
Zstofrfatm HEE{ATEQo{stn m4

New Visual Features for HTML Main Content Extraction
Geunseong Jung' - Jaehyuk Cha®

"Doctoral Student, Department of Computer Science, Hanyang University, Seoul 04763, Korea
ZProfessor, Department of Computer Science, Hanyang University, Seoul 04763, Korea

[2 o
HTML 28 &0l ¢ 93] 0] o) 27 33} 1 0} §-2 mobshz 710l ek, 71 714 50] B8 7902 913 AHS5HE feature

T FEHTML ==0] B2 5 9 77324 feature 0] 7| U =7t 23161 YR E 0] SO R o] 7017 ¥J 2 E feature Ot}
121} o] feature =& Yl o]H| WIZ S| -3, 10, A< Fol e}EA o]tk whebA] ©] feature 5= B8 AL F

Heflo]A] o] Ao} 3H74 o = Q1% A5 A7} A &= QlTh mebA] = ol A= thero] Ho] Aol gk HT

s AsE 2 8kek A 28 A1 ZHA feature B2 A|SHEITL. 0] feature B> Hel$-A o] AH 3 H HTML ==9] Ax}e] &40 7]
Ash, Aot 14 °] FaFo] A o= Atk 2 =0l A= Google TabNet 415 2174 ™ o}7|BIA & &H-8-ao] 79| 424,
Y2E feature TS EH53H A1 22 W 7]E feature ol A5 Al A A gk "] 7} A feature & F71eF BEE 717} Sh5Ekal Bt
=455 va ‘5}04 ol A AR g Al ZHA feature 0] A5 A 23S A4S

[Abstract]

Hypertext markup language (HTML) main content extraction is a technology that identifies the body and contents of an article
from web pages. Traditional technologies use structural features, such as the tag structure of the HTML node and text features
based on statistical properties. However, because these features depend on web development trends, language, and the region of
the webpage, the performance of algorithms or models based on these features can vary. Therefore, in this study, we propose a
novel visual feature to prevent the degradation of HTML body extraction performance on multilingual web pages. The feature is
based on the results of HTML node attributes rendered in the browser; therefore, the influence of the language or region is
relatively small. The Google TabNet deep neural network architecture was used to learn the neural network model based on only
structural and text features, and subsequently another model with the newly introduced visual feature along with the structural and
text features was trained. A comparison of the body extraction performance of the two models demonstrates the performance

improvement provided by visual features in this study.
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Table 1. Experimental dataset

Name Region | URLs |Crawled | Readable
GoogleTrends—2017 Global |12720 390 285
GoogleTrends—2020 Global |10560 388 240
GoogleTrends—2020-KR EOU”‘ 206 | 43 21

orea
GoogleTrends—2020-JP Japan 450 47 24
GoogleTrends—2020-ID |Indonesia | 900 50 31
GoogleTrends-2020-FR | France | 1580 97 39
GoogleTrends—2020-RU Russia 890 95 48
GoogleTrends-2020-8A | S2Udi | ogg | g7 43
Arabia

Baidu—2020 China 1990 193 53
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Table 2. Experimental result
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Readability.js DOM Distiller

LCS Block LCS Block
Prec. | Recall F1 FO0.5 | Prec. | Recall F1 FO0.5 | Prec. | Recall F1 FO0.5 | Prec. | Recall F1 F0.5
2017 | .761 .868 | .743 | .728 | .571 .686 | .580 | .567 | .760 | .881 749 | 722 | 705 | .289 | .339 | .454
2020 | .796 | .905 | .776 | .765 | .646 | .766 | .634 | .625 | .762 | .886 | .751 729 | 747 | 369 | .399 | .494
KR | .783 | .905 | .784 | .755 | .514 | .511 511 513 | .83 .813 | .753 | .741 .848 | 427 | 492 | 571
JP | .585 | 988 | .662 | .609 | .429 | .625 | .448 | .435 | .753 | .921 742 | 712 | .697 | .353 | .365 | .437
CN | .757 | 939 | .787 | .758 | .525 | .540 | .519 | .520 | .862 | .962 | .876 | .856 | .869 | .613 | .653 | .723
FR .736 911 729 .696 .531 .673 .534 .515 .793 .879 757 741 .730 .239 294 .400
SA .803 919 775 764 .630 751 .641 .632 .769 917 748 721 .760 414 1420 479
ID .830 914 .817 .814 .640 .636 .593 .603 .878 .909 .837 .830 .820 .263 .316 425
RU .843 .887 773 .765 721 729 .687 .691 .886 .882 812 .804 .849 .384 1433 521
Avg. | .775 | .897 | .760 | .744 | 598 | .698 | .595 | .586 | .784 | .891 766 | .743 | .750 | .351 .391 .482

BoilerNet Web2Text

LCS Block LCS Block
Prec. | Recall F1 FO0.5 | Prec. | Recall F1 FO0.5 | Prec. | Recall F1 F0.5 | Prec. | Recall F1 FO0.5
2017 | .680 | .951 751 .703 | .708 | .811 .696 | .690 | .564 | .939 | .651 589 | .553 | .411 382 | .431
2020 | .684 | 952 | .748 | .705 | .699 | .817 | .680 | .675 | .600 | .959 | .677 | .619 | .636 | .810 | .628 | .620
KR | .846 | .952 | .887 | .860 | .898 | .807 | .834 | .866 | .672 | 1.000 | .771 705 | .864 | .716 | .742 | .785
JP | 459 | .694 | .477 | .451 447 | 588 | .406 | .406 | .663 | .946 | .714 | .679 | .701 550 | .485 | .540
CN .647 721 .667 .654 .595 .579 .530 .547 .878 .936 .889 .881 .873 722 .756 .803
FR .690 .921 .755 711 .735 775 .703 711 .644 .996 .739 .676 .696 .824 .679 .673
SA .680 .881 .696 .662 .663 .736 .605 .599 .624 1931 .690 .645 .740 .688 .597 .642
ID .843 .963 .853 .842 .849 .681 .684 .740 .694 .939 .746 .708 .709 .658 .610 .650
RU | .780 | .940 | .828 | .796 | .763 | .806 | .716 | .730 | .663 | .917 | .739 | .676 | .737 | .703 | .658 | .681
Avg. | .689 | 922 | 745 | 706 | .702 | .779 | .671 672 | .621 948 | .695 | .641 647 | 629 | 547 | 574

TabNet_1 (Basic features) TabNet_2 (Basic features + Visual features)

LCS Block LCS Block
Prec. | Recall F1 FO0.5 | Prec. | Recall F1 FO0.5 | Prec. | Recall F1 FO0.5 | Prec. | Recall F1 F0.5
2017| .054 | .082 | .058 | .054 | .058 | .069 | .056 | .055 | .665 | .917 | .724 | .683 | .713 | .702 | .646 | .667
2020 | .038 | .058 | .042 | .039 | .045 | .043 | .037 | .040 | .684 | .912 | .726 | .692 | .700 | .684 | .622 | .652
KR | .701 944 | 769 | 722 | .757 | .654 | .613 | .644 | .682 | .899 | .723 | .687 | .718 | .562 | .557 | .612
JP .109 137 .086 .079 .037 .1083 .048 .041 .688 .996 772 77 591 748 .597 .578
CN .106 125 .088 .080 .057 .057 .042 .047 444 .958 .535 471 .327 .645 .357 .331
FR 107 .095 .073 .064 .027 .058 .029 .027 .592 .956 .704 .627 .460 552 426 429
SA 146 169 128 123 .045 105 .048 .042 .623 .933 726 .653 511 641 .533 515
D 671 905 | .695 | .661 697 | .695 | .590 | .621 648 | 903 | .687 | .656 | .728 | .692 | .611 .646
RU | .792 | 924 | 818 | .799 | .824 | .703 | .702 | .750 | .782 | .904 | .808 | .790 | .801 .620 | .628 | .697
Avg. | .177 | 230 | 183 | 174 | 175 | 171 150 | 156 | .668 | 919 | .724 | .683 | .681 .675 | .608 | .631
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