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Abstract Web text mining (WTM) is a technology for information support as one component of the

machine system of HWMSE. Concerning the deficiencies of current search engine for retrieval of WWW,

improvements are expected. In this paper, a brief review on recent WTM developments was presented at

first. Then a technology on augmented information support, AIS, was proposed to cope with “information

explosion” based on WTM technologies. Finally, AIS is applied to the development of the AIS4XSSC

(AIS for Xiangshan Science Conference) system, which is customized for information retrieval and knowl-

edge discovery from XSSC Website. The practical application demonstrates that AIS is useful to extract

information from Web documents and improve the performance of information retrieval.
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1 �G
C_`S<E?�9s:	 AGÆ<�^zÆ%"P�a��,Web Æ�!Zy�, V/ “4���”. �|_, {._ 2007p 2 �, ��%k56 7 ��aE?��h. �1��ekL%} 297 W�N, �4} 80%FÆ�4� [1−2]. VCwWaWeb Æ�DF4�8EWCa	�ki(a$<, [F,%=S4)_�A��k0ez#tgFkga$<F��GÆ�yb�aR�7L&t. Web Æ���"V�;gFlf<R0g<La4�,  o'z# Web Æ�agA<$<.J>U:Gpw (Hall for workshop of metasynthetic engineering, HWMSE)[3] FZ
 AaR+�uabg\R, iv>fu��S�u�<V�u�kS~>�.M:1o�|. %~ 1 gB, Web Æ���	 HWMSE a:!bgs"EQH"7\R. N!, io'	Gpw>fu�s".Fm Web a4�"Kw?9: 2008-11-07��q5: 4gG�!BR� (70571078)%���: �� (1981–), zDQ�, k, "D�<6H�z; n�� (1967–), s, "D, H�z.



g 1� ��, d: AIS — Rn����b
�8 Web 5�K6℄S 97?,  t�14��:h��5, >>f��W9a��g<LaGp4�; �R, tmGpw4a$<u�, Web Æ���o'�;>fS Internet �Y4z#2a$<<gA,W9$A�2$<u�4a$<; ND, tmS�u�, Web Æ���o'FmS�Y4MU��54�, &tS�u�aQHV�~j, ��GpwS�u�. �6., Gpw>fUu1Maf#lo'Sbga.b�;s� Web Æ���\R, i�F� Web Æ���$<gAa�H�b. Web Æ���Qm4�\R, vJ>U:QmZ
 Aa�D,v�y�aw/">�lo'26F2am#, :# 1 + 1 > 2 a05. �Æg3Ta AIS\R F� HWMSEu�Z)a*^ g�zF.a.

X 1 #�
\ Web ��x^, Web bW\%uv1#�
\~RTj�:Si [4]j�"ga Web ^f`Æ(	��EE?�4D{l
<0�a�t, [�!oKkYS 3 ��bs�: 9 bgN	/�a^f`ÆR��QmÆHH
zx, v%FQmrY�ra^f; L|a^f`Æa�L~54�<LsA; L|a^f`Æ+oGF�L~5, v%o�F^f~5%ka*?*�.QmV,(hx^, <L�z<:g�#k^f`Æ�h1oa\R, SWCa Web Æ�4z#ki(<"5�agA<$<. �6\R�F$<z# (Knowledge discovery). V��� (Data mining P�
Knowledge discovery from database) b,at-F~&Ha*�7V�(, i %G> Web Æ℄
~&H<�~&Har�. ^Q, �`+o*gÆ��� (Knowledge discovery from texts), ��gFa<�, SWCa Web Æ�4)_, k0az#kga$<.<L*FaF, b� Web ��ku�ba��, %>g!,��, ~&��
. [�t Web 4/�T�a
~&H<�~&HaÆ�, �Æa*=h�m Web Æ���, YSWC Web OÆ�4z#Fi6kga$<<gA. �Æ ℄k/W_�� Web 4~|, 5_, �z
�h4�.jmÆ���FR�26aGÆIu,%{��aGÆ�yjm�GÆFzh%{vtmÆ���alYM%	&{, :LkV (6lY [5]:

1. Æ����F4�C� (Information extraction). �6lYvÆ���JP	��i6w!lYag� (Predefined template) SÆ�4C�gF*=a4�.

2. Æ����FtÆ��:V���. �6lYvÆ���JPV���a-Æbg. M�F, bg|_S�A�a�}�Æ�4z#kgagA. 	EV:Qja, <LtÆ��:R�GawJ5, ;%4�C�, F�rIJ5 (Natural language processing) P��h�}
, SÆ�4C�~&HaV�SvbgV���a�}�:gA<�.

3. Æ����F�Æ�4�:$<z#. �6lY
kSWCaÆ�U>4C�<z#b,gF<�a$<. i�,B��b, �RFÆ�V���, �yFrA�= (Language engineering). jm�6rI<Æ�u)a1℄, �:
aÆ���6=4, �=�R�6rIg7<">rF(A�a�}.�Æg*galY	V,af(6, Y Web Æ����F:gV���, 4�lf, rA�=
\R�
Web Æ�4�:$<z#.

2 kx�!
2.1 �a Web aV[$} l����aÆÆ����b, Hearst[6] N!sFEvV���\R`&_VÆ���, pWEV���, 4�lf<QmrF(a_`rI\R%ka*�,  3TEÆ���\R�X�3D, >:,5, Q^�=
�b	�abgi(. Feldman[7] 
:g Reuters-21578Æ�U>4aÆ�*qP	&VW*qP%ka{# (Co-occurrence) .�:$<z#, h`a�}	:gV���a�}�Æ�4�:$<z#s"ER6\RZO. Hotho[8] 
sFE:ga,V.:g Ontology�*Æ��B,C, Svs�Æ��2a05. �



98 � }  > 6 X q ; o g 30�bg�b, Yang < Lee[9] :g SOM(Self-organizing mapping) \R.�:Æ�<*qP�:�2, :gÆ���\RFm&tÆ�%ka5Z�z. Lo[10] :g SVM (Support vector machine) .�:(%Æ|4�Fm	2, Vs�%Æa�P0T<%FaÆ�\Xp. Zhang < Nasraoui[11] :g^f`Æa0C!,.mlO�gFa0C*=h<^f�., SvsFE0C�m (Query recommendation) <0CsA (Query

refinement) �}. Liu 
 [12] :gWeb Æ���\R�zER��Y�"4�Fm*U<J5�|, gV�:+-�Y,*mi2�"2}a�i, Svw-�.a�":�.&�m4Æ Web Æ���, aÆ Web Æ���jm�QH Web \R<F�rIJ5\R`_E/�aGÆ,  �zER1�m�Zbga��% WordNet, h%#�a Web Æ℄rF(a�*. ^Q, �taÆ Web Æ���sFa`}�g7�bg\R
"VE_`_K!. gV, aÆ Web Æ���aGÆR�*�`}, :K, �iaGÆZO.

2.2 �a Web aV[$i} l���FSÆ����sFV., �GÆ<zÆR'O_4Æ4�J5A�a*=. �Æ���a5W�b,Æ [13] v�rPi WordNet bgmÆ��2, 	�E4ÆÆ�r�s�<4ÆÆ�
L �QQH,sFER6b,4ÆÆ���ag7. Æ [14] sFER6 Web >g��a*j, sFE��gF�� Web a0S.����a1_Sv�F�;HagFÆ�, 	�E��~&<m#t Web >g��ad*,  t
Web >g���jE+�4"oabg�:E(�WT. Æ [15] t Internet ,aÆ��:EJT;a�.,�FE Internet ,Æ���aR�J56=,  t^�J56=4g>ga\R�:E(�apW. Æ [16]L(EÆ�	2\RaGÆ?+, sFE~>�Na~&4���>5a�N�B�A<	2`}.�Æ���abg�b, Æ [17]�.ER�WebÆ����|ax7WebMiner, ��|*gEu agentu�~&, vu
Æ�	�pÆ����B6\RkSe~>�., V�;gF)_�k0e�� Web ,a
HTML Æ℄. Æ [18] �.R��Y��x7�| WebME, �,��|~&�:L!o<rh,  sFE�R'�*aR11)�Æ [19] �zER�>_�t Web ,k*9I4�a4�lf�|,  :g{YPi<0C-Æ\R�*E4Æ�N0�a05.Lu,, 4Æ Web Æ���GÆ�bk*4ÆÆ���a5W�}sF�u. jm4ÆJ5lpyW,r�FQH#%a4ÆF�rIJ5��<~j (;%9rP}	���<9r�rPi) a�|, �15W �`_�:aK!.

3 AIS ÆN
3.1 AIS iaV[$�℄�Æmpa AIS \R4*ga Web Æ���J56=%~ 2 gB. ~ 2 4
Ta6=pÆ [3–5] 4
Ta Internet ,aÆ���J56=2[, �:L���m�Æa6=	hE Web Æ�MUa!o. �F^	, P� 	 Web Æ���6=b�FR�:9, mla6=, gV<L:9S Web ,MU�	���5V�, �: Web Æ�$<z#.
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3.2 �

 AIS �iaV[$b-�Lb�~ 2 4g
Ta��J5!o��t�u Web �hbg9�J5�|,Nkg1�, [F�Lu:#,�W/2[, #O% Yd.�YtBa:L!oF���la6E�h<2p, ��Web Nb%ka URL�z. �WebNb.�ia Web tB1_=?%`} 1 gB.f`=?!o�,(�(	: 6UgF%�6�a Web Nb; ��*qPf` Web Nb; �� Web Nb~&S Web Æ��:4�C� (Information extraction).Æ���J5��gFa<���>GaÆ���\R.S Web Æ�U>4z#$<. �7gYaÆ���\Rb�,E�t~&HV�aV���\R, ;%�2<	2, M�,E>_�tÆ�aF�rIJ5\R, ;%Æ�L~<rY	�.gF>gz'a:L!oFv Web Æ���a~5�:k0M&, VgF"V5�a�A<#F.,  s"�gF)}�����lalf<0C�b.P&:

I, E�HtBa6E�h;

D,2p,M�FtBvN �aNb_6E�h%ka�4;PF:

F,tBS �aNb4��F.aURLe)sG;

 
Begin 

 For each URL i in I  

  Enqueue(i,F); // F  

 End 

j=0; 

While F is not empty and j < D 

 u = Dequeue(F); // F URL  

 if u has not been processed 

Get(u); // u URL Web  

        Extract the hyperlinks; 

        Let U be the set of hyperlinks extracted; 

        For each u in U 

            Enqueue(u,F); // F  

        End 

     End 

End 

End 

 

4 AIS �pD*|��_�Fl	� —AIS4XSSC jW	E:#�Æ3Ta AIS \R, P�F 2006p��t') AN[�� (http://www.xssc.ac.cn/) �zE
AIS4XSSC(Augmented information support for Xiang-

shan science conference)Web Æ����|.

4.1 AIS4XSSC hU�y
AIS4XSSC �|j&%~ 3 gB. ��|*g B/Sj&, N!v Web ,aV�MU_�e, �D�:4�C�<��,NDy6Webz&Æ���a~5. ��|�,(�Mr: Web �h4�*U, �eTIJ5<

Web U:Æ�. Web �h4�*U*gE�YtB\R, S') AN[��,�:�a �. �eTIJ5g.f` �a Web Nb, 4�C�< Web Æ���. Web U:Æ�gm�\�|��FagAp$<.

  

W
e
b

 

 (http://www.xssc.ac.cn) 

 

W
e
b

 

 

Web   

W
e
b

 

  

  

 

 
W

e
b

 

X 3 AIS4XSSC bW\%iVpL|a^f`Æ%{aF,AIS4XSSC*gEWeb��\RtWeb�N4��:E�	2&aJ5.	Eo'�gF)_R0�N4�, AIS4XSSCt���N�:EFmÆ
,�,�Nm#.jaFt') AN[a9=aP�:	_�2, >5M&<�#. 	E�gFo'7h*=') AN[a+N�y4�,

AIS4XSSC :g4�C�\RS�N4C�E*mpN�ya4�; �zE*m�f4�a�\ —— \gFP&a*qP48ki����') AN[+hN[a�afHa9C,�|NFm�\F*m����') AN[a+N�+; �jaFo'�gFti
') AN[a>f�:+N9=�I. 	E�gFE�piRN[:t&*a�iN[, AIS4XSSC :gÆ��2\Rv&*:taN[4���R�, �gF��i2:tN[�') AN[,a�Æ�+. �jaFL~:g#kaÆ���\RS') AN[a9=aP4�;gFz#P�sAi6gA�0SP�p�. 	E�gFE�') AN[,a>PRr, �`�zEuP (Multi-word expression) �\\R. \gFP&a*qP�8i� \>_RraR



100 � }  > 6 X q ; o g 30�(	9, �|NFm�\F') AN[48k��*qPagk\RRr.

4.2 AIS4XSSC aV[$�Ls�
4.2.1 gnB(z��^�E�w Web J	:g 2.2|4
Ta�itB`},1_E�YtB,  v') AN[��aNN1	6E�h,2p	 10, �: Web NbMU. v�YtB2p10	 10 ax^F�Æ�*=') AN[a�N, v%*3') AN[V�a��aNb, ^Q, k�L	C
!tB�:�') AN[��%m. y6V,10,�YtBL%S') AN[a��, �E 646 � Web Nb, �6 Web 6U, 
KE�4a 208 �NbP	�R'J5a Web Æ�U>.

4.2.2 gnB(z��^���wse_=~ 4 F') AN[NbaQ�~&. S4"V�F, �Nb:LjN[�t, N[m#<pN�y((	M:. QmQg�~&, �((	a4�VW HTML ��"V�	�aSNb4C�F., %~ 4–7gB. S HTMLNb4�:4�C�N!=v HTML��<NbaÆ�m#�:	4. b�#ka DOM�}o'y:aS Web Æ�4�:4�C� [20] , [jmNb4T�U�a HTML ��< HTML �8T�%
> DOM U0�a��, % “< li >”,“< br >” 
, >`Q6�} %o'V�� �a�	��<m#. 	Q, �Æ*gÆHzx0�.zx�� “<>”%kam#<%�am#, Sv�	 HTML ��<Nbam#.

X 4 oC){�� Web �4j�z
X 5 h XSSC �4�`>a+j��7A X 6 h XSSC �4�`>a+j[��tf X 7 h XSSC �4�`>a+j HTML Y;

4.2.3 Q�nB(z��^�N!,AIS4XSSC:g ICTCLAS(http://ictclas.cn/)4Æ	P=?tC�F.aN[m#4��:E	PJ5. �� Luhn[21] a5W,AIS4XSSC ��~ 8 gBa�}SÆ℄4��
>L�aPrP	 Web Æ
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�8 Web 5�K6℄S 101�a*qP t��:Ef`. b�j�N	M:aÆ�*qP���}F TF*IDF �} [22], [F:
,
Luhn �}< TF*IDF �}��2, �1℄, oFQm|_a�}, v�, Luhn �}a_`C�L/�u.JR�b, 	E:g Luhn �}t XSSC N[m#�:FmÆ
MF�Æ*g Luhn aÆ�*qP���}amS%R.
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X 8 U� Luhn .2H�joC){�� Web bW|�fy>rq
4.2.4 onB(z��^�6��waV$��t Web Æ�am#t=�*qPf`%D, �"V�g Luhn aFmÆ
`}tÆ�4a^��E�:�	E. �D, ��RlaFe�T�FRlVCa��	�E��Æ�4xkaX?uGP	Æ�a
L. �Æ4, tgkaÆ�m#, ��Fe�;��	 0.30. ~ 9 F Luhn FmÆ
�E�	`}.

    [        ]     

  

  

[……] Window , 8  

Luhn Rank  n2/l 

( n l Window ) 

  5 5/8 = 3.125 X 9 Luhn "nb�# 8tPq
4.2.5 onB(z�^��w",sdN!g~ 84`_aÆ�*qPU>g&w�B�}�B^R{Æ℄U>4aWebm#Æ�;%D,:gexo"_`�1Æ�,C%ka&[p; �D, g^R�Æ�pÆ�U>4gkÆ�a&[p.�B��Æ�a�2,C�v:g SPSS 'r�:.R�2. ��ua:#4, �Æ��E 192 {Æ℄, ^	>uNbaÆ℄m#kq, %G>,C�B�}. �> E�1 192 {Æ℄a*qP,C6D, `_ER� 8352
a,C. �Dg�� 8352
a,C�BE 192{Æ℄, `_R� 192×8352
a,C. �Dgexo"_`� 192�,C%ka&[p, `_R� 192×192at8�, ND*gÆ�%ka&[p�:.R�2:E
35 �2�. *m�|') AN[ Web �N�2a�u\R�|"+�Æ [23–24].

4.2.6 onB(z��^��w!maVs,N!:g 4.2.5|4a�2~5~>') AN[a	2�Au��F��') AN[m#Æ℄gQa2�, �D*gS�A�`}t=	2�.Fm	2Æ℄. � AIS4XSSC �|4, "?,CS<D,L!3��Y�g.t=|_S�A�a	2�, :K~5�d, *gy�aM>A� (Ensemble learning) �}vN56i`�=R6	2`}a05. *mQ|a�u\R�|"+pÆ [25–26].

4.2.7 0
pe (Multi-word) �L�w�LL�!mY�uP\RFN�_`rIAIuaR�GÆ�h. �:LFzh�m#BZ�Pra, Æ4�.	hPrarY4�. j�, iU���Y.�,S��\< OCR (Optimal character recognition)
�b`_E/�abg. �ÆGÆuPaja�mS') AN[am#Æ�4<�F>Pa \Rr, gV�;gF�>g AIS4XSSC �|9�\ \�r, vSv*qHa^f�As7	Qm�r`^a^f�A. Æ



102 � }  > 6 X q ; o g 30�4>gauP<�=?:LQm Justeson <
Katz[27] sFa\RRr<��}. N!<�FÆ4a7�F#aH
MgA, �D:g
(1) A4a ��VA.{�7�aH
M,>%
>0�a\RRrP}~&. � (1) A4, A �B9#P, N �BfP, P �B�P.

((A|N)+| (A|N)*(NP)? (A|N)*) N (1)gmFm<�B��E47�aH
MgAazx=?%`} 2 gB.

4.3 �
r}~ 10 F AIS4XSSC �|agF�b, V
“��”	*qP�:^f,`_Ep��*qP&*a') AN[a�N.

: 

S1,  

S2,  

 

S1 S2  

 

S1 = {w1,w2,…,wn}, S2 = {w1’,w2’,…,wm’}, k=0  

For each word wi in S1 

 For each word wj in S2 

  While(wi equal to wj)  

    k++ 

  End while 

  If k>1 

    extract the words from wi to wi+k to form a repetition 

    k = 0 

  End if 

End for 

End for 

2  ~ 11 F AIS4XSSC �|	gF��:N[m#lf9s"aB64��m!o. ~4a�f�mFm<�Ep “21” k*a') AN[4�; uPC�Fm�\E') AN[4p “��” k*a\RRr<\R�r. �(	a!oFN�sFat-Z�aN'^f\R (Object-level vertical search)[28] <:m�\\R [29] � AIS4XSSC �|,a�u:#.

 

 
 

   

   

X 10 AIS4XSSC �Æ�I Web bW\%�~j���4
5 �3��`�J>U:�}W [30−31] a*^% , �Æ�\�a�Y “4���” 9E VWkGE^f`Æ\RaQH,, sFEg Web Æ���a\R���k0z# Web ,ki(4�a$<. �kGE3m�tm Web Æ���aARGÆ�K%D, �ÆsFE AIS \R,  �u	�:# AIS \Rg<La��Mr:Web Æ�MU,Web Æ�f`,Web Æ���J5<gF>gz'�b. �D, tmp�u Web ��T/=p%�a(	!oPEmp.ND,Qm AIS\R,�Æ�zE AIS4XSSCÆ����| t8WebÆ���\R�') AN[ Web �N��,a�ubgOE(�Yd. �u.Y, AIS4XSSC Æ����|



g 1� ��, d: AIS — Rn����b
�8 Web 5�K6℄S 103:L:gE 5 6��\R: 4�C�, Æ�L~, Æ��2, Æ�	2<uPC�. %m{�a*�, �Æ ℄ktÆ��2<Æ�	2O6uapW, vt�h 3 6\ROE(�
T. ND, �ÆÆBE AIS4XSSC�|�t XSSC ���:E:
bg,  �/3T�%="?gFlf') AN[m#.

X 11 AIS4XSSC �jtfZO R'aGÆvL~sFR�|R Web Æ���*j, %��tiR�rla��, v�L�tiR27a��, ;%2�, jE+���
�hO�R'a Web Æ���mf. ;�, `&�ua_`rIA\R%rY�Y (Semantic Web), �u\R (Ontology) 
_ Web Æ���, s���a0T<i(MFv.GÆaR�*=h.Z'am
[1] WWW FAQs: How many web pages are there?[EB/OL]. http://www.boutell.com/newfaq/ misc/sizeofweb.html.
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