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Abstract  For many research fields in Web mining, how to get the important content in a Web
page, such as texts and links, has important applications. At present, the main method for
solving this problem is to adopt Web page segmentation and informative sections recognition.
However, existing approaches use decoupled strategies that attempt to do text content and link
content identification in two separate phases. This ignores the inner semantic relationships
between texts and links in a Web page, and also results in low efficiency of the processing of Web
page. In this paper, we propose a uniform framework for mining important content in a Web
page. This framework consists of three components. First, a Web page is transformed into a
DOM tree, and then it is segmented into several Web page blocks with a metric based on node
density entropy. Second, a semi-supervised approach based on K-Nearest Neighbor label propagation
is proposed to automatically extend the training set for classification. Third, a SVM-based classifier

is trained over the extended training set, and eventually it is leveraged to classify Web page
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blocks. The framework can distinguish Web page blocks into a variety of types, and it is inde-

pendent of the type and layout of Web pages. We conduct the extensive experiment over real Web

environment, and the experimental results show that the proposed methods are effective.
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A AU BER H (n) o AT RAAS 2040 F 501 43
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HiE L
i A : DOM B 5 & root
iy U AA R ES B,
Begin
1. B=segmentDomTree(root) //B Jy 5L 4 5 e e &
2. By = fuseBlocks(B)
End
PR E : segment Dom Tree(Nd)
A : DOM 5 i Nds
s . DU EIHAE S B
Begin
1. B«<~J
2. if Nd has child nodes then
3. nds[n]< getChild Nodes(Nd)
4. for each node k€ nds [n] do
subnd < nds [ k]
if subnd is ELEMENT_NODE then
H (subnd) < calNodeDensityEntropy(subnd)
if H(subnd)>a then
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i
{O ltext

segmentPage.

© [ee) ~ (=2} (2]

segment Dom Tree(subnd)
else if H(subnd) > then
B<subnd
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11.
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12. else if subnd is TEXT_NODE then

13. H (subnd) < calNodeDensityEntropy(subnd)
14. if H(subnd)>7 then

15. B<subnd

End

PR : fuseBlocks(B)
A UE TR AE S B
it DUTN LA YRS By
Begin
1. B~
2. while B#J do
3. Vb, € B, remove b; from B
4. for b €B do

/7N R QW s A F B AT f QWY

FHRA LR AR RL AR 2 5 QP R AH 4B

5 if b; and b; satisfy the rule set R then
6 bt Ub,
7. remove b; from B
8. B,<b

End
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SRR 1), 3 T 07 30K AR T (xS
Y €Yy RS E] TS, XU U 4 & P, R AR R 1 )5
HEAT T 43 350 0 B B8 AE [ 4k 2 R (RS X e HE A7 2 5 B R
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3 ATHL TS, b AICEMIR TSL 3K & A TEEM
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5. a0 F 5 98 3 Ak e AT I GR R IO L B TS, M 2s.
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End
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AR 2 BRIBUR S 500 19 © A g 0L TE Bl gk
RZJ5 T AR R BLA 1 43 28 53006 X R 4231 BT 1) R
HEAT 4328 AR SR AT T 3 1) B2 L (SVMD 1 L[]
ooy 26 4m , DU BBl 4 h 3 A 20 AH 56 SCA B LA
Kol b  HAB IR, BT SVM Ay IT 17 e 43 2 4% 1)
TAELBWT .

(D) P8 50 2 w3 IR I ZRkE A 42 TS,

()7 TS EYIZR SVM 733 4%, 15 2 I 2R 1Y
ML 7 SR FH R 00 7 1) A% o BT Ry 725 (] A5 46 bR 5K

(3) % T 43 25 1) DL 11 e S AR 40 =X (5) X T 1
P AT R RN AR G i Mt 47 432K

TELBR I RGE L, RATRA T EDA
libsvm® 3523 SVM 432K 2%,

5 XM

T B EAS SCHR O v A ke TR Java
55 1E Eclipse ¥ & LS8t 17 AN B JE B R 48
WPBMiner. %5 R G5 1) 5 A J& 45 € 19 Web U1
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[a] A (Recal D $5 5. HE SCANF -

N,
IQGéPJ——fJf

A NGB BT B N Ak 1 AR
E B4 20 ) DU TR R B 8. N 2 R DT RO N
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BT AR Y i P@N B —E
(3l e B4R AR5k 2 3R A9 9 R SR ORIk
TARREY R MR P IR EA SR T — 4
AR L SR I SRR 2 0 R 5 55 T e A AR

SRR T (f =& e, W e 77 51,

n=>53 i, N=1369, F L 11 P@N £} 0. 87.
X} 21 SVM 73 & A o - HORS BE A2 b ic 0T 1w
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il AR R R AT 402
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(2) % F KNNLP+ SVM 53 5 Bt 6 F 119 I
BN L — /N LRGP BIIZE TS, TS It
£ 1369 AT, 432 3 A5 AH G SCA B A
bR HABZE B PO L i X F LP4+SVM,LNP+
SVM Fk ok it AR B 2R 4 30 2 5 KNNLP+
SVM S5 AHARL » DXL AE TR Y A 25 4% R 530 12
AT

(3) XF ST VM B ok i Hol 2R 4R 42 35 Fr il
AL S I S R TRl 1| 7 R SO S N Ll T T | [ 3 S
KNNLP+SVM 5335 % F 90 s bric I 24 BIFAA
s 4 SLPWebSet-2 rh BEAL ) 5 A viiw , It
A4 AP TR AR IC Y ZREE IS U8 I i) AR A i £ s
RO — /N1 i KNNOK =4) 5.9 5% H 19 )11 25
£ H ] T KNNLP+ SVM %5 5 1 9] 46 b 0 Il 2
. R A GBI T HCSUARYGR G A LI 25 5. K 4
A LA 3 A6 DU TE A DG SCAS B i SR 5 T . 6 R ARk
) P@N FMIR@N W& N W 52— i R R
PAHTRER AR, Bkl P@N 24 TR@N.
M F1@ N 4§45 % & KNNLP+ SVM 55 3k PF Gk &
4.1 CECTD-D B ikPEfe 5 2 8 #: ik LNP +
SVS Bikmy el T LP+SVM & %, LP+SVM
FEM MR LT ST VM Bk i KNN3k 1 14 g
2.

4 TEEXIAHIAFI LB LR

KNNLP+SVM LNP+SVM LP+SVM
P@N R@N FI@N P@N R@N FI@N P@N R@N F1@N

10 0.885 0.785 0.832 0.832 0.766 0.798 0.792 0.735 0.762
30 0.871 0.779 0.822 0.816 0.723 0.767 0.781 0.726 0.752
50 0.855 0.782 0.817 0.805 0.726 0.763 0.772 0.693 0.730
100 0.820 0.752 0.785 0.797 0.721 0.757 0.757 0.681 0.717
120 0.818 0.758 0.787 0.787 0.716 0.750 0.723 0.674 0.698
150 0.823 0.739 0.779 0.772 0.693 0.730 0.732 0.651 0.689
200 0.818 0.731 0.772 0.763 0.689 0.724 0.716 0.668 0.691
250 0.827 0.722 0.771 0.758 0.677 0.715 0.706 0.678 0.692
SPVM KNN(K=1) CECTD-DS
P@N R@N FI@N P@N R@N FI@N P@N R@N F1@N

10 0.781 0.726 0.752 0.724 0.661 0.691 0.862 0.763 0.809
30 0.763 0.692 0.726 0.695 0.662 0.678 0.841 0.758 0.797
50 0.772 0.693 0.730 0.682 0.654 0.668 0.823 0.752 0.786
100 0.757 0.681 0.717 0.665 0.647 0.656 0.815 0.756 0.784
120 0.723 0.674 0.698 0.672 0.642 0.657 0.791 0.738 0.764
150 0.695 0.662 0.678 0.658 0.647 0.652 0.814 0.712 0.760
200 0.724 0.661 0.691 0.643 0.628 0.635 0.798 0.695 0.743
250 0.712 0.651 0.680 0.625 0.613 0.619 0.812 0.686 0.744

25 M T A CEE YR R SRR A5 R SR 4
18 52 B B s I 4 R KL N F1@ N 845K F
4 Fhag e . KNNLP+SVM 8 M RE R U 7R K
S Is B4 F (N=250), L F1@N 53] T

0.715,LNP+SVM &Mk Z . m S VM & ik
P RE i 2.

£S5 NHBEXHERANIEER

‘ KNNLP+SVM LNP+SVM
N Tpan  R@N Fl@aN  P@N R@N Fl@N
10 0. 835 0. 734 0. 781 0. 825 0.736 0.778
30 0. 831 0. 731 0.778 0. 814 0.725 0.767
50 0.815  0.745  0.778 0.821  0.736  0.776

100 0.793 0.738 0.765 0. 807 0.716 0.759

120 0.791 0.726 0. 757 0.795 0.706 0.748

150 0.786  0.715  0.749 0.773  0.694  0.731

200 0.772  0.688  0.728 0.765  0.692  0.727

250 0.764  0.672  0.715 0.752  0.677  0.713
‘ LP+SVM S VM
N "p@aN  ReN Fl@n P@N R@N FIl@N

10 0.768 0. 735 0. 751 0. 756 0.682 0.717
30 0.773 0.721 0. 746 0.738 0.674 0. 705
50  0.765 0. 715 0. 739 0. 741 0.671 0. 704
100 0.753 0. 693 0.722 0.726 0.663 0.693
120 0.746 0. 691 0. 717 0.718 0. 654 0. 685

150  0.725 0. 686 0. 705 0. 706 0.656 0.68
200 0.715 0. 667 0. 690 0.692 0. 651 0.671
250  0.708 0. 652 0.679 0. 681 0. 645 0.663

BZ R 4 FIER S S R AR A SR )
T3 AE DU B 23 28 07 T2 A ALY . 53 40 s R AR 245
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KRR LT SVM 3L KNN(K =4) 53k,
J K AT BEAE T AR % 36+ SVM BL 540 FILH TR
Fric Bl i S5 M RRAE T4 5 1 20 S8 i PE BE.
5.3.4 BT KNNLP+SVM [ Web 5 £ @77 5L 5
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SCHEH Y Web 1T 52 N A2 IS —HE L Ay T
B GETE T 74y F ] Web BT T He N 78 74 25 44 F1 35
SO FR . BT AH 56 A LRI AR & B 422 P TR ) Rl R
R HE A T BE Ab L A SCH H Y J7 12538 AT LR FH 31 H: Al
2% Web R U, 41 Web BT T 2 32 81 N 25 il B
Web U1 [ M2 N 45 20 U8 . Web RENCTT 4. T 14
] KNNLP+SVM J5 i ] T4 B Web R A€
1T SE 5.

Web R £ RAT X TH R 5| %45 E 2wk
FHROE AR Sy v FRATT NS R B SR POk
oty 1 I e 8 i = A 42 10 PRNDRG BE L AR R Web 58
AT IC AT Wi 4 2. SE 00 R T A& LAY ATA
(Anchor Text Analysis) 3£ @178 b2, % &
2 A A S A S SCAS Ok AR IBCRE e T A OC 19
g3 AT R AR AT /9 J5 1] $2 & Web AR CAT IR
i 18 O R TE T RS B Al B D0 T TP B R A T2 A G
JE AR SCR T 32 SO Heofe 38 ik 3 RURE A LU0
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example, they can hamper Web data mining task to some
extent, cause crawling topic drift, lead to a serious waste of

storage space and network bandwidth, etc. So, how to get
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the important content in a Web page, such as text and links,
has a significant research and application value.

At present, the main method for this problem is to
adopt Web page segmentation and informative sections recog-
nition. From the point of view of research goals, the current
research on this problem mainly focused on Web page content
extraction, whose goal is to identify the main text contents in
a Web page. While from the point of view of the main tech-
nique used, Web page content extraction can be mainly clas-
sified into two categories: one adopts sampling method to get
a certain quantity of Web pages from the same Web site, and
then find important patterns. Another exploits single Web
page to find import regions.

However, one major drawback of current research is
that they use decoupled strategies that attempt to do text
content and link content identification in two separate phases.
This cuts off the inner semantic relationships between texts
and links in a Web page. At the same time. this also results

n low efficiency of the processing of Web page. To this end,

in this paper, our main research goals are to propose a uniform
framework for mining important content in a Web page. On
the one hand, this framework can simultaneously fulfill both
tasks in one processing of a Web page. On the other hand.
using this framework, inner semantic relationships between
texts and links in a Web page can be made full use of providing
services for further data mining.
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