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Abstract—This paper proposes a novel Web content extraction
approach based on heuristic rules and the XPath uify in
XML. The main objective is to address the problem bWeb
visualization by generating tag clouds from Thai Wb sites in
order to provide an overview of the key words in te Web
pages. This paper also proposes a detailed methanldssess the
Web content extraction technique on a single Web pe by
using the length of the extracted content. There athree main
steps in the proposed technique: Web page elementnd
features extraction, Block detection, and Content »d@raction
selection. The empirical results have shown this ¢hnique
produces high accuracies.

Keywor ds-component; Web Content Extraction; XPath; Tag
clouds

l. INTRODUCTION

Ever since its introduction to the general publice
Internet has been expanding dramatically over #st years.
One important indicator is the number of Web sexwethich
is more than 324 millions in May 2011 [1]. This Hed to
the availability of an overwhelming amount of infoation
on the Internet. Many researchers have been wotkingpw
to address the issue of information overloading using

There are a few obvious Web characteristics, whiare
impacts on Web information processing for tag cloud
generation. The first one is the Web page’s strectwhich
has informative content blending with HTML tagsves| as
some programming scripts for presenting the infdiona
through the Web browsers. The tags and scripts tabe
separated from the content prior to the Web infdiona
processing. The other characteristic is related the
information presented on the Web pages, which gomiat
only the relevant content information, but it aiswludes
other readable information on the same page such as
advertisement, navigation icons, footers, etc. &hes
categories of readable information can be consilasacise
with respect to the processing. This leads to texlrof Web
content extraction in order to “filter” out the sei and
extracting the relevant information only.

Although some tag cloud services are able to receiv
URLs as an input parameter, the other readablentaton
will be included in the tag cloud results. It isetbfore
necessary to incorporate a stage of Web conterdatixin
into the generation of tag cloud in order to offeore
accurate overview of the Web pages to the users.

This paper proposes a novel Web content extraction

different approaches such as text summarizationp Wel€chnique, and it is applied to generate tag cldtata Thai

clustering, Web classification, opinion mining,
visualization and a range of other techniques.

Web Web pages as an example. The objective is to azidnes

problem of Thai Web visualization using tag clobdsed on

The use of Tag clouds is an example of Web contenfh@ language. This technique is a part of a pregos

visualization, which is an approach to provide theerall
content of Web pages [2]. There are generally tvathods
to generate tag clouds. One is to generate them key

visualization approach, which is intended to deseethe
time required by Thai Internet users by providingmwiews
of the Web content. In addition, none of the curtag cloud

words in a database, which are created by Web wonteServices are able to support Thai websites dubeaihique

authors. The other one is to create the tag clinedtty from

the text within the Web page. There are some Web siich
as Wordle', WordItOut®> and WordCrowd that provide
services for Tag cloud generation. Most of them ra

accept URLs of the Web pages and many steps aneedq
prior to creating tag clouds from the Web. Hendejsi
necessary to provide some means to extract théekgyres
or characteristics of the Web content.

! http:/imww.wordle.net/
2 http://worditout.com/
3 http://tagcrowd.com/

characteristics and features of Thai language. aén
problem is the lack of spacing and separation batwbe
Thai words, and Thai word segmentation is requiinearder
to present the key words in the tag clouds. Howethes
paper only focuses on the Web content extractiohnigue
and solutions for the issue of Thai word segmemtatiave
been reported by the authors [3] and other resegscim
other venues. The structure of this paper starth \&n
introduction on the background and aims of thisepap
summary of other related works is provided in Sectil.
Section Il outlines the proposed technique of V¢ehtent
extraction, and the empirical results are repome&ection



IV. The last section concludes this paper followsd a
discussion on future work.

Web content extraction can be generally grouped int
two categories: single page and multiple page etitra
Some approaches work only on a single Web pagesdmeée
work on more than one page. Multiple page extractiay
not work on a single Web page if many Web pages ar
required to identify the common template in ordeextract
the content of each page. Furthermore, some warlstx
on particular types of Web content such as news(#]the
other hand, different techniques such as rule bpéi and
machine learning [7-9] approaches have been emgloye
the Web content extraction. The rule based approaay
work with Document Object Model (DOM) [10] due tioet
tree structure of the Web pages. The followingssarae of
the related work.

Jinlin Chen, at al [4] proposed “An adaptive bottam
clustering approach for Web news extraction”. This
approach is domain specific, but it can work oimgle page
with predefined rules. The process starts by ifigng the
news areas by using some rules. Meanwhile, thedblseel
areas are then merged to its higher level basespace and
visual properties until reaching a predefined thoés. The
news areas are then verified based on position edls as
space and format continuity.

Lei Fu, et al [7] proposed “Conditional Random &gl
(CRFs) Model for Web Content Extraction”. This apgeh
at first has to transform the Web content in orefit the
requirement of CRFs by using predefined heuristies. The
rules are for retrieving text nodes in the DOM toééhe web
page. The text nodes are manually judged basectibairc

RELATED WORK

conditions such as minimum word counts and minimum

URL counts in nodes etc to identify whether or that nodes
contain information and not navigation parts. Nesame
features are defined for CRFs model during thenimgi
procedure. This approach requires some rules amdit@mns
with judgment by human before the training steprédwoer,
the number of training data set affects the acgurand it is
time consuming in the preparation.
Sandip Debnath, et al [9] proposed “Automatic

Identification of Informative Sections of Web Pagebhis

A. Web Page Element and Feature Extraction

This paper proposes XPath [11] language for ratrgev
and grouping elements on Web page without travgrsin
every node in a DOM tree of a HTML page. This means
reducing processing time of the tree analysis saghree
structure comparison.
e The first step as shown in Figure 1 is to downltfzel
Web page(s) and then transform the HTML document to
nodes in a DOM tree. Document node representsritie e
document, and each HTML tag is represented asesmesit
node, which may have other node types inside, sagh
element node, attribute node, text node, or commede.
After the DOM tree is built, only the body nodeeigtracted.
The following rules R1) are applied to eliminate the non-
informative content nodes.
Exclude every element node and its children if the
node has a style attribute with “display:none” ealu
The reason is these nodes are not displayed on Web
browsers.
Exclude script, noscript, embed, object, img, style
comment, and form node as well as the node with
non-text such as line feed (\n’), or null becauMgeb
content are not supposed to exist in these nodes.

After the non-informative nodes have been elimidate
only leaf nodes are extracted from the rest ofrtbdes as
well as extracted their features based on theiitigs rules
(R2).

THE PROPOSEDI ECHNIQUE

Store XPath for processing in the Block Detection.
Store Text and convert special characters to réadab
text if needed, such as converting from “&amp;” to
.8
Mark node as a footer of the page if the content
begins with predefined keywords such as “powered
by”.
Mark node if it is anchor tag.

The extracted leaf nodes and their featurdd [eaf
Nodes) are then processed in the next section.

B. Block Detection

This paper also proposes a new technique for degect
groups of element nodes or blocks based on XPath.

approach is required to work on multiple pages and After the node and feature extraction is processesl,

classifier, which is trained with block or area tfeas.
Firstly, blocks are separated from the Web pagedan
rules. The blocks are then identified whether taeycontent
blocks or non-content blocks with different methlodies.
According to experimental results, algorithms wiereented
for identifying content areas. Some HTML tags akis an
algorithm whilst this rule might appropriate at tirae when
this approach was proposed. At present, Web desigh as
the use of Cascading Style Sheets (CSS) has besmyeth
and improved, so the algorithm might be affected aeeds
updates.

features of each leaf node are calculated and adeted
into XPath blocks. There are attributes in eaclclblas
shown below.

Number of all element nodeal( Elements)

Number of all anchor element nodédl Href)
Length of text from all element nodes

(All T- Length)

Length of text from all anchor element nodes

(All Href T-Length)

Anchor Node RatioANR) is calculated from

(All Href) divided by All Elements)

Anchor Text RatioATR) is calculated from

(All Href T-Length) divided by All T- Length)



D. Evaluation

- > - Precision and Recall of the | ¢——— Extracted
Webpage(s) length of extracted content Content

v t

A. Web Page Element and B. Block Detection C. Content Extraction Selectio
Feature Extraction - Block’s attributes calculation - Selecting content based on
- Transform to DOM tree - Block selection statistic

- R1 andR2 applied

Figure 1. An overview of the proposed technique

« Anchor Ratio AR) is ((ATR) * .75) + (ANR) * .25)  precision andrecall of the length of extracted Web content,
whereby the predefined values come from empiricalnd this can be extended to work on multiple pages.
experiment. In order to evaluate the accuracy of the proposed

technique,precision andrecall as well asF-measure are

All attributes of each XPath block are calculateg b calculated on the length of the expected content the

starting from XPath of a parent of each leaf nau step up  length of the extracted content. The three measemtsrare

until the parent is a body element node. shown in expressions (1), (2), and (3), respegtivel
At this stage, there is a list of XPath and itsilaites The extracted content is derived from the Web adnte
built, and block detection is then performed basedthe extraction process while the expected content isualdy
following steps. taken from the content presented on Web browseaceésp
1) Blockflitering: All blocks that havel| Elements are removed from both contents when determinindethgth

more than 1 are selectetll Elements being 1 means XPath in order to reduce errors during copy and pastethef
referring to text; not a block or a group of elemeodes. expected content.

2) Thelowest level block selection: The smallest blocks
should be detected as it is convenient to do ugparping.
This step uses XPath to compare together like analor
string. There is no need to traverse and compadenof
the DOM tree.

Precision = (LEC — (LEC — LEP + LM)) / LEC (1)

Recall = (LEC — (LEC — LEP + LM)) /LEP  (2)

F-measure=2*((P*R) /(P + R)) 3
C. Content Extraction Selection
The selection is based on statistical approachryHeaf Whereby
node inAll Leaf Nodesis considered as Web content only if: ¢ LEC refers to length of extracted content from the
+ its footer feature is false; otherwise, this nagle i process.
considered as a footer, and * LEP refers to length of expected content manually
« its text length is less than 2 characters, and copied from Web browser. .
« (AR of its group is less than 60%. The high&r) » LM refers to length of missing content without
means the high possibility to be navigation paots, spaces that the process cannot extract.
(All Href) is less than 2 andd( Elements) is more IV. EXPERIMANTAL RESULTS

than 2. This rule is for Web page’s subject text,
which is anchor in the same block of many element Observation in this experiment has provided some
nodes. insights. Some noises were shown in the resultdfadare
Finally, Web contents are extracted and used imehe¢  repeated in the same Web site template. This isighe
process of Thai Web visualization, which compridémi  humber of Web pages examined in the same temptsie d

word segmentation and tag cloud generation. not have impacts on the accuracy. Three Web pages i
. different Thai Web sites were randomly used to sssbe
D. Evaluation proposed technique. In addition, there is no dmdail

Detailed measurement of Web content extraction omeasurement or baseline model on single page dadr oth
single page is presently unavailable. Only resoitsverall ~ techniques, so it is not suitable to compare willeoresults.
number of Web pages are therefore proposed. Coaesttgu The empirical results of this proposed technique sirown
this paper proposes the measurement on singlelzsgel on  in Tablel.



O/
www.matichon.co.th vy Q
mmslﬂan GwfoSwusssy  AM1  Tustna  dwustng isseno  ladalad

TourDeFoodBlog wilumannswuznaTan

= Tou TourDeFoodBlog" mego
ufl TourDeFoodBlog aswuniuamsTuuuuartnarbiung uasasan PA
nng doasy ) Happy TNIRG
dmafisammsud dudidasuaninduaniaied wngldamoudts

wathu 150 1.39 a1

o fumshiiagduaiganiansu

Stasmutuadodiuiti wsanammmm ey Swililoi wnten wia

5 nulen’ aduias e
Nudavasimdanayls uﬂmﬂunmu‘ls\mﬂmmw\munu
wannzwangTandoadinuommdumar ety dunaamsedio: 22 R,
g favad fun | S
in mnuﬂ )1 n i gt A S e
sudwiadtiousmelaof Hruannsiunnima 5

om0
e mAguhaGaunn dhiuewisiunam sdzaanatdling

Swilfiaasiy
g

manuisayehnshousmmAmasiut

i nantid
dniing mnsadnuasinieasdiamannmitis
isdadanifiuszoe mazwaadain

AT— auadu wandliusaNg 8 gt o eawcl et

¢ wanuadann avnsuasiiuiiiviasvzauzas dwnassenvind s suduio “ssatur Tu 1 dou

5 vty AT VYIS 34 W AURNUANIWUINTE | 0 oriands ubimsdannisse
fagn anannaztid i daiu a1 da »

auiy tantihingu waaw 1
wiahinza wauihda Afuinmaiy usmizadoatu o

U sunise i Tuaat

SuazY W

[T S ——

Sdau e

awsusnassemiauag waskuassA TN ARl NaIN:
Twiszanandniag omsmaowiasAtag wdfuudlowmiiong uazldig

mhmmaﬂwaé | <
e e bl | S|
\fanfufusamin muun\mu uilniurided i i Gason00a0 50 167, 168, [l
santfugialinuanaasido tuiaiug wunihiiug dndudniiadu anl - L

Pmflatasanfudindesasinzaty
afaasfidtua I o o
e @fvbiwsasnidusvauantas arnsaun witih
uils auilasanmiauduaiy mnmmmmmmﬁmmmm« el smiiufiin
39 vafuAAn avann
oy visaminsa aronis iamwnuﬁvnnuwinulﬁu i (ndunseustonoian
L)

auTaaoTuumrTuxsw}

|| Adverising Here

02.589-0020 co 167, 1698

nnmam\ﬁn “ldvyvan afu mnmu‘ﬂwmﬂnﬂam rn'hlvr)wauﬂiml\ﬁu
s a1

sutfenaaniuldmihnomisouzaiy ﬂmnmmﬁumnmr\ wisuAviue

i fuathoidolamnessanmed ﬁqvhﬁarﬂawumnﬂummmu daaniy

wasdiini 2 sy iy

wensay oAl L i T ninfina

bt 1s0aroUsa
afsAT e
AOAIG1DS

fanaiy douni i luuwl_,j"\lmn'u‘hiuﬂ“mﬂmi ” 11 wsdnaos

wind a1 i saiahnadiad "

Viora wy iamax uaswiusinnTan sanAdaNINAN AT asonlala uas

Al édathuny =

i d SN Q ‘S..s\

il p sl hiareriues T =

Wienugdnmiamiueiy

S e

Fwavadol davimnanadiu daviuiumaddativaa
wansay uanh’ 3
N7 AL Wi i BN TS s hadn
sn aufhanadod: 2 Audu wian

i uugmiinamiled wa
b “iiipglaamning .

wauaIMAiITiaihea msmﬂm Jandu uazlunianns usidy
Adhuiuams Adansav PuldTanitn
#f pussMauav ST uazaynsasangmhn i
wattulantni wsitiaiamai

Auiiduiuusiaguamiuiniuay

wamndobitneBufuniduaiisbinassdnads wase avaavisauit
aa-am awnaty

@aauidasis a 6 http://www tourdefoodblog.com/ wiaviulana
hitp://www.facebook.com/TourDeFoodBlog

| [auhaoﬁ;umwﬁuxsﬁ]

|| Adverising Here

Bodowhelusnn
02.589-0020 co 1687, 1698

sl maiss  Suwisedinies B G oo ssewier smoumies sims
B8R40 e e Wt o e s et et st = sasmeri st

Gosoudo: iy wbife S edbume

5 o | | )

Figure 2. An example ofThai Wel Page

Moreover, the percentage values depended on tigénl
of content on each page, whilst the noises arestmae
amount of length. This means this technique shdag
improved on noise flittering and block detectionoirder to
increase accuracy.

TABLE I. RESULTSFROM THE PROPOSEDI ECHNIQUE

Empirical Results

Web sites Precision Recall F-Measure

News : www.matichon.co.th 100% 100% 100%

Wiki : th.wikipedia.org 93.16% 100% 96.43%

Information : www.dmc.tv 95.04% 100% 97.44%

The proposedechnique produces 100% of recall for
three Web sites while there is only one Websiteirtg
100% of precision. This means this technique is abl
extract all Web content even though some noises baer

included and affected the accuracy of theaction.

Examples of the actual results are shown in Figu4.
Thai Web pagkfrom Matichon Online is shown in Figure
There are not only navigation parts on the top laoitiom,

but there are also advertisements on the top aid sid
embedded wh links. Figure 3 shows the extracted

€
T

content from the Web page on Figure 2. In additeriag

cloud is shown in Figure 4 which was generateddiggith

€

extracted content and a Thai word segmentationegs

whichis not described in this paj.
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V. CONCLUSION ANDDISSCUSSION [2]

Many researchers have been addressing the infanmmati
overload on the Internet by using diverse approaciiéeb
visualization is one of them in order to providecauerview
of the content on Web pages, and tag cloud is dersil as a
common tool for content visualization. However, thafsthe (3]
tag cloud services are not able to extract contintctly
from Web page due to the structures of the Web gagd
various types of information presented on Web bevais

A novel Web content extraction is proposed in faper.
DOM and XPath are employed to represent a treetste!
of the HTML document, while XPath is used to reteig¢he
elements from the Web page. There are three meps sh
this technique. The first one is Web page elemedtfeature  [5]
extraction. This step is to eliminate non-informatcontent
elements based on some rules and to extract therdseof
the leaf nodes. Next, block detection is used @miifly the
proper blocks or groups of elements in the Web fmged g
on calculations of the attributes of each blocke Tdst step
is content extraction selection. This step usessribd select
only informative elements based on block attributes
Furthermore, this paper proposes use of lengttxiheted 71
content in precision and recall measurement foessssent
of accuracy of the proposed approach.

The empirical results show that this techniquebie &0
extract Web content with high accuracy over 96%mfra  [8]
number of Thai Web sites. According to experimehg
accuracy can be increased further if noise filged@nd block
detection are improved. Moreover, this techniquexjgected g
to work on multiple Web pages in the future. Theusacy
should be also increased because noises can hztedebsy
being compared among the pages. Further experinagits
development will be carried out to support the higpses.

(4]
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