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* < 1% & (Abstract)

As the information explodes and network technologies progress, electronic
documents have received increasing attentions and popularized surrounding our life.
However, the problem of how to select appropriate electronic documents from the
electronic book database becomes more important and difficult. The major reason is
that the existing electronic book standards only emphasis on surface information and
presentation and do not consider the information of content level when managing
massive electronic books, so general systems usually just fulfill users by simple
keywords and surface information. Moreover, the related backgrounds and
preferences of user profile are not considered in most of electronic book management
systems; the responding documents are thus often demoralized and dispirited. As the
results, we attempt to develop an intelligent Electronic Book Information System
(EBIS) by using techniques of data mining and information retrieval to assist users in
searching and retrieving interesting electronic documents.

Two phases are proceeded in this project. In Phase 1, we first propose an
XML-based standard, called Content-based Electronic Book Standard (CEBS), used
to store the meta-data such as general information and content-based information of
an electronic document. Next, by CEBS, a machine-learning mechanism is proposed
to obtain more significant features and concepts to represent documents. After that, a
novel level-wise document clustering is proposed to manage and search these
electronic documents efficiently and flexibly. Finally, an Electronic Book Information
System (EBIS) is constructed to provide end-user to obtain interesting electronic
document. In Phase 2, we further analyze users’ behavior by using data mining

technique to improve the system performance and achieve the goal of personalization.

Keywords: Data Mining, Information Retrieval, Document Clustering, XML,

Electronic Books.
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31 ¥-FER A%
"+
e BIP TR BB

b K= 2. h @ sy i
& A 18 T Fr ol iB

(Domain) »
PR EIUAR =4
- B it
ARICE £ 0L

311 p k&

—?’RLLL_

i

Itemset

A}
B}
fct
{D}
{El

£
L3 (L L R
=

€z

Itemset

aB}
facl
{AE}
{B C}
{BE}
{CE}

L0
MMMHMH%

Itemset| Zup.

{BCcEY =z

,U T»Bb ’ ',P"J

| R iy

bﬁg/‘ - - )!bjﬁhﬁln\‘ﬁi%m]”"‘mi FlEAE SR LFES

ll'f)" ?fﬂl.m/“’”

T2 P B

APAE S LA RGIF AL B A A PR SR
B- #7ehT 3 248 5 405
(Content-based Electronic Book Standard, CEBS) ;¢ #73 % f F|eh® + 2 i ¥
PRI SRR PR 0 G RT R R B
- W eI
(Domain-keyword learning mechanism) > & #-% ] = F® %] »
BT VB FIR A 2 BI THE R

## ;% (Level-wise document clustering) | = = & & # > B-4p i eh= & Eﬁ" A

R A AR A

m%aiﬁ@@

p oo

10

EA L

o ¥ %Bi 'r“fﬁnﬁlﬁ

f |nge ifem sels

Lz

Iternset

=

=

p.

A}
{B}
{C}
{E}

LR IRL AN R P ]

Itemset

{aC}
{8 C}
{BE}
{CE}

i IS R R N ]

Itemset

{B CE}

"RE R BT

L
[
=
LR RN E LN NN EE Y NEERERYY Y NENEERLREYERERERRLDYTENELY]

R
A

Py

E
};.
b

WE RO TR KR

- AR MEFTE Y B
Lggauli- AR

—

3 RS % 2 ¥

2. ¢ 3+ % % (Content-based Electronic Book Standard, CEBS)



W= 5 CEBS iz g5 & + 3 & A i/ mim L2 R RREO R RG 2 2
FHRF > CEBS 3 Ttz g

1.

PARER N mXML 4 77 % : CEBS %% MPEG-7 [30]4L# 7 7 D/DS#% 4
HiERermht B9 D 2 A AH~ > 7 DSE neFsl* Deadyit H
o B $R CEBS pF o Al i eniR e - BEH A Do b4
Bz a3 Keyword ~ KeySentence ~ Abstract = 1 % # ‘2 = Description
D> REEBERT LE ZIH* A2 930 e DS Fiiethen- B> o
B i 1R g R

Fo R 78 S gy AR ‘iﬂ@;‘“‘* 48 & ¥ ¢ (Chapter) ~ & (Section) ~ £
7% (Paragraph)  CEBS % ¢t 1y & 2 4t + 3 P 7 & (74 i< # CEBS
R BZ P > LA G % > 'i;?‘. CErEE e A F B RS
FRTOEREP R E > BT L LA AP
Book f¢ & : ¢ % Book Info ~ Version Info ~ Copyright Info = & DS3e 4‘3‘%’
I ML LA T T S IRAL SRR SRR LR -
MF A o b Referencefr Content & DS 4 W|ieér%¥ 2 2 -

Biop FhEFA o HP R EEFTAE FMEST  Mito -
BoopmA sy o

Chapter ¢ & - ke 7z 7 Copyright Info - Reference - Content = # DS
* 11 % 4% Chapter Ff & 73 30 o ¢t *b 4% Chapter Info * DSzeék7 B¢
~F E3E xr—ﬁrw SERP > LFE B F TR Y ﬁ‘—‘ﬁ;}% o

Section F¢ k& : ¢ * Reference - Content = i DS =45 Section Fi 4
SFIL 0 ket o BATH T General Info st DS & £ Section (ORATF R -
Paragraph [¥ & : & CEBS ¥ 2 &7 Z P F A A H mo d 30 p 3 enF
W T F x‘v‘fx’fe* * General Info = Content & DS kizér& B
Paragraph = R

AR gy it R ~H @R ¥ 3 % CEBS ¢ Book
Info ~ Version Info ~ Copyrlght Info = i P - A F R ehiesk o CEBS
TEFELHP FRADRLE > HFd L& 20N FAMPEREg,
Reference & Content DSs) » s ék3 #¢ p 7 & B Fin > Fot > L av
»edk iE IF—*F]’ g B m%“..,uﬂfr'a' %%"Lr]‘ﬁ Lep F o

fFf N FARST F F IR D L CEBS R8¢ WP Fhy T
KA~ ffu{? FA LD A HW 2 3P F 1§44 B (Hyperlink)
7 BRI DT T PR Aot P B o) B A SR ,;ak
CEBS #f % en+ -] ~ f§ it CEBS 4 32 & i€ @ 3 4 CEBS #f % a2 »
CEI E’v*v?é*'ﬂ\ ¥t gt

A \\\Xr
Q“i‘ )«7

/

&
&

e
DS
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CEBS | Required || Optional | [ ps || b
[ Bookinfo | | VersionInfo | |Copyright Info| | Reference | | Content |
v
Title Author [ Copyright ] Reference Book] Subject Keyword
ﬁ Subtitle Publisher |__Payment | Reference Description KeySentence
Book Resource Version Domain Relative Lin Abstract
identifier Date Concept
Resource Type Other
Language Contributor
[ Chapter Info | [ Copyright Info || Reference ||  Content
ﬁ v L2 v L4
Chapter Subtitle [ Copyright ] Reference Book Subject
Author [ Payment | Reference Description Keyword
Language Domain Relative Link KeySentence
Concept Abstract
General Info | [ Reference |[  Content
i ; Subtitle Reference Book] Subject
Section =
Reference Description Keyword
Domain Relative Link KeySentence
Concept Abstract
[ GeneralInfo | [  Content
; [ Subtite ] Subject
Paragraph Description | —» Keyword
Relative Link KeySentence
Concept Abstract
- ENE T 3
M= : CEBS § 3 % 3¢
312 % b#$ 1 £ (Document Transfor mation)
ERENBEN-ROTIPERICEALOATRIR - APFET - Bk

<

h

b 4 1

B o K

7~

A HiE- 52 MRt A 2 2 MS Word ~ PDF ~ HTML

iﬁyﬁ%%’@%W?%ﬁz?iiﬁﬁ@m$ﬁﬁ$ﬁﬁ—ﬁmXML%
% o B XML 2 i R 28 1 55 {ord &

W

Sk

Fe

» 2

T

LA R f2# i» XML =
FERRT OF A R e R R E R

I

Liptg_‘—‘: ,}rgm ‘imfﬁ‘?éﬁ—?éﬁ'
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PR R
",':Ea.. 5 Acrohat Plug-in =

o ‘
wrdig T |-":} sonl {R A =
p—ul
serverifid DataBase
- . . ; =i FL -
-~ - Metwork Comnnection B ELocal i
S B T T T T LT
Book \él
[ataBaze

il A AL 7 W AR R B S |

B =T R W AR i cinseris RO B R

5
it

Uzer
Bl % bl AR

313 Ap ket 3 8 ¥ ¥4 (Domain-Keyword L ear ning M echanism)

4z

APhg- R RomiEo Tl PR PR R ST T e B2

)

TR R TR R A d2 A R AT RN T 0 U T A - R
AA - hYRFEIELR TN LR - LS B L RT NI R
r?ﬁ s 0 AP EHE R e 2 L R R 2 547 R

URE 1 EDds TF o
Pl A B PR FAAPFEIF I TR 20 AT EIRA F g
B AP BEOREAE IT hLru 2\ xfag,t:izf FLhe R F LT E RIR

3’"

P I B P AR R BATB Y F o K F 3R M- R ehnaEF o 7n
Feg AT feATehe 3¢ 0 AP 8 RIAE 0 enR 4R S o PR Fer VLR 3T
v R T AR

A3 bR AP - BAEE M AT E Y 4] (Domain-keyword learning
mechanism) » & & f¥ L E P O % T 47 #* (Domain):% 7 M 4 F (Keyword)/ 4+
Hx(Feature) o AR MEF F Y 47 » g RATHI AT U ki g2 @&
A TS THEF L AT - PREPFEFED N s FENEFPRE



7

g F g U %@%} - f‘ﬁi?} TR T R F PP ERE T E RN LM
i 4EF o - 8% 4 #(Document clustering) ~ F 3 #2 2~ (Information retrieval)
fo i Hcd' iE (Feature selection) £ 43 cnE BEAT 7 3 o o AR L ¥ > A4 4

B & 3 (Machine learning) $i#7 » £ % £ 4g 5 (Domain)® & N £ b4t > £ F
BT R M AR (P H I T G MR SATE DB TR R A 3R
Pd AP0 2R - MEFHWIILAAPRE NAPRT ZMEFARETY e
B AR o

BT  BMEFLHBE Y eams ¥ i

=g

Keyword 1
Keyword 2
Keyword 3
Keyword 4
Keyword 5

) ﬁﬁjﬁj
v @

~— Domain 1|Domain 2|Domain 3Domain 4
Keyword 1 0.8 0.2 0.1 0.2
Keyword 2 0.2 0.9 0.1 0.1
Keyword 3 0 0 0.9 0.4
Keyword 4 0 0.2 0.2 0.8

FHESUMETEY 2T v BEMector) K287 ~ &~ 403 > 7
e e BABRE S et Bom 0 Vo FIMAET R A A IR E R
BNE o T A * F R endp i (Domain)# i o MR AR T o B S M AR

‘i”f‘é BB ARe® obldr: NPT AT 0 FAL T AR 2N
?’%F‘ffé* ------ P B F A B A A ﬁfi AR ot;iq BMAET b L AR IR
S AT E BHAT LB ONBRT A O HETARE 2 0 3
S SR P A I - r*(* ;ﬁ“zméﬁ B e 7.5 7 5:3&)1a1mﬁaq<:@v R AT 0 s M
PR A - B R A - AL REE ARSI RE ORMEET TF 4 2
3% 2 F R F DT AR TR A ﬁ‘: ;J%frm,;%o
EAARMEFEY B o AX SR ELEF - BHEFHYASOREL D
# (Weighted table) » 22 = P & B £ B £ & T'F:: BREE S B A 'f']’** VR
(Training Phase) £ i = 7 A# L B4 » RSl * Fw9 AN ERFER
(Discrimination Phase)?} & M 4&F chsrs| it 4 > B W3 A 1%’?%?] = s Ul
§3

Hech F# B (Tuning Phase) & e & 175 2 8 p
5 MeEF ha 5 nj?ﬁ wers B G A K YA bt R iR
- AP BE TR BT o gL Z FEELA J*",zmﬁ

1. £¥rrE&(Training Phase) : 22 % BA4EB e~ F N » ¥ 0 & - Fhe
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F3F 3 H M enipdic K18 1§ & (Entropy) s 54 R B M AET Bi%
AR T Tl ehfEE (B 5 RS LB & A1 (Normalize) 17 3| 3% 47 38 ch
T lean Y
Dj
Kweight,, an*log( j,where N, = >n,
d.d0Dj d.d0Dj
N
. _ . e i
WelghtiDj KwelghtiDj I
N,
[
B Gl4eT
DB il 2223224 |Count |(%  |Weight [%*Weight [Normalize
Relation |50 50 |50 30 180 0.6 [354.74]212.84 |1
DBMS 30 30 30 30 120 0.4 240 96 0.451

# DB Domain ® AP a k1 4 K < 2> P03 B keyword H A4 B
2 Y R ettt de b Arm o B Y Count TR P E 4B 2
G aEF I B & > 5] 4c Relation 2 = #5180
(180=50+50+50+30) o % &_H&3 L end = ﬁt“,ﬁv‘ g A TR ST Bl 0 )4
Relation * % 0.6 ( (Current Count)/Z(Count)=180/(180+120) ) - #X fs &_
Weight » 3+ & = 2 83+ & §* & (Entropy)s1= & » |4c Relation ¥ % 354.74(-X
2 i 1 count log( ® # < count/Current Count) )=-(50*log(50/180)+
50*log(50/180)+ 50*1og(50/180)+ 30*10g(30/180))) » %*Weight &_#-%*Weight
@8 %k o Normalize A %o* Weight) e (E 452 3| [0,1]cg= R p o

B A K¢ s (Discrimination Phase) @ A8 ¥ M EEF I RSB HRE

(local Vlew) ’ ,i*um%ﬁé BAR o B W R EMaEF L B LAY
FEEC % B o PRI B (Global view)ir T 1 MAES A F BATE B E
EIEL D 5 o hogt AL HPF {ﬁiﬂ B g@-w) 4 (Discrimination Power) iR 4
FooAPfz s TEF W TRBAERFORREEOERR > NP
ye "‘«fﬁ'i‘??&?%—? g E /)E‘“ Y= -

A 4% TGini index value | [22]# 5 #7E M43 #Fw) 4 i > LM
w & ehiE it 21 (Normalization) » 3 B & 5 5,4 5 1 ehllciz {6 » a#T 3
fotede k> FAGE - BEHRET 2 2 B0 TR R &9 E — BT KR
BIE J0k* (T ErenlicE 0 0 G w 4 o

B i) 4eT
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Keyword | FALEAEH | DM AR | it kAR E | 2 3 eJdZAif s | £ 1 24 E
Database | 1 0.9 0 0 0

Data 0.4 0.3 0.1 0.3 0.2

DBMS 0.5 0.2 0 0 0

Mining 0.2 0.4 0 0 0

Clustering | 0 0.4 0 0 0

Stepl @ £ #-% B Vector Normalize = 4 qr 3 1

Vatabase=[1/1.9, 0.9/1.9, 0/1.9, 0/1.9, 0/1.9] = [0.53, 0.47, 0, 0, 0]
Vaae=[0.31, 0.23, 0.08, 0.23, 0.15]
Voems=[0.72, 0.28, 0, 0, 0]
VMining=[0.33, 0.67, 0, 0, 0]
Vlustering=[0, 1, 0, 0, 0]

Step2 : F 41 &

Keyword Vector =7 gini index value

Paatabase= 0.53*0.53+0.47*0.47+0*0+0*0+0*0=0.5018

Paata= 0.2308
Poems= 0.5968
PMining: 0.5578

PClustering: 1

Step3 - #7:1 Keyword Vector

. Vector * H gini index value

V'’ database=[0.53%0.5018, 0.47*0.5018, 0*0.5018, 0%0.5018, 0*0.5018]=[0.27, 0.23, 0, 0, 0]
V’4aa=[0.07, 0.05, 0.02, 0.05, 0.03]
V’bems=[0.43, 0.17, 0, 0, 0]
V’Mining=[0.18, 0.37, 0, 0, 0]
V’ Clustering=[0, 1, 0, 0, 0]

FhdoT
Keyword | FALEAEE | DM AR | (T3 & bisf v~ 3 AR | £ O PIRARE
Database | 0.27 0.23 0 0 0
Data 0.07 0.05 0.02 0.05 0.03
DBMS 0.43 0.17 0 0 0
Mining 0.18 0.37 0 0 0
Clustering | 0 1 0 0 0

2. HAFE(Tuning Phase) © % 7 - K AT iﬁa‘]
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PR ROMET AT BE - BT AF - BRSBTS G 47"7\
(FAEF VARG NRBARS 0 RS HZ &7 - BRY
£ Nk R - B (B B AR )L A
'ﬂ% MR (T MAEF DT ERE) R RE- R RO EE o R
*i%*v:“ﬁ—ﬂ%:".ﬁwiéi P AET BT 0 BT R R R((A ke
vector*N)+(fs &k enE 1) e vector))/(N+1) &k # & #7¢7 vector °
B hl4eT o

Keyword # DB 45 DM 4 32

Database 50 1 0.9

Table 50 [0.86 0.3

DBMS 50 0.367 0

Mining 50 |0 0.24

Clustering 50 |0 0.26

SUM 250 [2.183 1.7

AT L E A ki o B E L [0.4366,034]41 % a2 g1 2w

Bk E B4 i 0 28 5 Vnew=(Vold*N+Vd*1)/(N+1)» # ¢ N %

PIEERPFene B fcp 4o b © A Beans T hHco #r3Te £ 5
(50%[1,0.9]+1*[0.4366,0.34])/51=[0.99,0.89]

g

D2

D3

Tr" -\ D1 D2 D3 D1
—> K1 K1

K2 K2

K3 K3

K4 K4

K5 K5

®. Discrimination ©.Tunin
> 4

fi ~ - / Kn Kn

Bl =BT LB
314 Fp Rtz it % (Level-wise Document Clustering)[25]

hid Ty v [12][20][24][26] 5 ORMFRR Y —**’ HPPEFER > - A&
TORTERFMEY e 2 g Agd /n\‘}-a'-;}iﬁtr(Clustermg):i%—? [ERR AR - WA R EET
FeldZ o F Elfﬂ” % 5 UM 4T v £ (Keyword vector)4 7 & (> v 2 5 L4355 i
v e RREFAEOE (T T iesrt BEHEBE DR 22 BEE o g‘é’* %18
MeEF hatphl e 2R PIAREEZ AR MEF 2L £ 1) ?ﬁ#’wm? 5

a‘%ﬁﬁxﬁﬂﬁﬁ”%‘l’ * £ ’%.ﬁ— - LL“}%V:'—'—F e iE . ¥ lli’f 5 g&%‘iaém%;%{
T4 enéi g > L4 L enER TR - gkl -
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R %Fﬂfﬁﬁﬁ%%i%%ﬁ—@@ﬁ’ﬁiﬁﬁiﬁ%%ﬁéiﬁ
B L kL sk gk B-F - PR F vk "r}%??ﬁ—”;-ﬂi—_fs:ks}# bend 3 &
feblls oyt B P R2d B B0- 2 BT e @ kiq B 2ls
HEA P R EREAT R ERAENSERZE DR Y Eihg
Moo Tl o AR R]Y A A BEGET B Y SR et o PE R R A BB
B3 TN RT AR B a0 S 2 A
(Level-wise document clustering) s/ #% 4 ©
)‘é”%i‘\?if/w\**l:z“’ PG ABERHI S LT L BED :

1. = %@ & (Document Encoding Phase) : - f;v\;‘: e iﬁﬁééﬁ/
Bl= o 7 R R R Ak TR S A R R K£@~Eﬁ# BRI A
Frir T 4% P 4L 1 (Concept generalization) 7™ 3% » &4+ 7 # Fi & chp F i (7 4

%’3:/%@/; °

F_*

Document
Title Abstract Chapter Chapter
Paragraph Section Section Section
Paragraph Paragraph| | Paragraph| | Paragraph
SRR 3 TN

FI e BT > AP AT T Y AN ERA T SRS
H# > f 5 2 @ ff(Document tree) ; B i Hf¢ hE B aﬂ%&»ﬁ&ﬁ_ AR
(Document node) ; # — & F# & fi- 5 < # F# & (Document level) » 4o ] ~ #7577 © X {4
"»‘Fﬁ?ﬁf%’"?f*ﬁ P o (7 enB 4R HAT B PR E A B Y BOR K P
K che i & 8RS (Encoding)# 17 » Wik iz & B8R 7 0 IR 0B 42 F (Keywords)
WHMEET AR OREE LA T3 - % & (Vector) 0w £ K & P& LR

oo H T — fEE e [EAR = 3F 32
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Content Table
Pl —
Book Chapter I*==~{ -
Section‘l\\ Sso BO_Ok
Section2  \ AN (VopLinky,)

Chapter 2 \ N
\
Section 1 \\ \
Section 2 \\

Section 3
Chapter 3 Chapter 1 Chapter 2 Chapter 3

1
)
E sectont |} (Vi Link,) (¥ Link,,) (Vi Links)
{
|
I

Section 2
Section 3

Section 1 Section 2 Section 1 Section 2 Section 3 Section 1 Section 2

(<3,3,23Link,) || (<3,2,23Link,,) | | (<2,3,25Link,y) || (<4,4,25Link,) || (<2,3,45Link,) | | (<3,2,55Link,g) || (<1,2,33Link,,) || (<2,1,43Link,g)

B~ o 2R B

2. FER N2 it 4 ¥k (Leve-wise Document Clustering Phase) : i i <
R B T BR K PR ’%mv EEE e R R L A2 2 EAEFE
ERIEC VR e S Er; A HUApiy ehE & 5 2 5 £ & cosine function

xR o AEE AR % e FEHERE R Ed TomMELT IR
(Concept Generalization Phase)#-/& & Fs & cn> 23 ¢ b B ko A @5 K
FR R EB R oot d T A e (AR AL dpb N2

23

3. pmA L rFE(Concept Generalization Phase) @ b — PR E 5 7 & #%
KA EERFE R Ko @R 22 “E‘Lmra» Bodrpt ¥ AT F 2
BN FEESEOMIRR 2 &Y PRGN T R HE AR DS B
B iy o H A g * #4241 (Concept generalization) 17 542+ 8 @ 17 o

Flt A & 7~ % roll-up operation TI D R AR R T ¥aget i
w T ¥ E L Bio > b4 BRIMAET - ¥ 2HA ¢ 32 B3
S As, Aofe Ao HY Aufe Ap ot 3 Cali Al e 4 Coo e 23 Ca
Y O B 5<3,3,2>0 2 2 CgaEr? v g E 5<3,2,4> Qv &y g
A B EVd T - B 2HEY com EEH F 0 T

Average (<3, 3, 2>, <3, 3,2>,<3,2,4>) =<3, §/3, 8/3>

R
&
3!9;

N,
9
ﬂtﬂ
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Document Node

Document Node
Operation | ~
gl
N Tt

. ol ,’l S
.,
Se 7/ b -
. 's~ / // //
Clustering ™, . - _-"
‘Q.J 7 P //
/ ,?I’ \)/

= / Y
A /%/\ OA3 Clusterbenter
"0,

S~ -z
\Qluster Center OA

\~-__-—’

A

B

Bl 4

: roll-up operation &|—+

gd 2 2RE k2 /»\i;frf@a,b-,i iLig > ¥ ilETy BRI B
AER RS KT R AL LG o o ie- KRAEHHL
T RGTE
( Start
Y

Document Encoding Phase

Transfer structured documents into document trees

Assume that the depth of i=D-1
each document tree is D 1=D-

-
L .

\ J
Document Clustering Phase

Cluster document nodes of document trees in the i-th level

. " No
i1 If i >07

Yes

Concept Generation Phase
Generate the concept by roll-up operation

Output the clustering result

v
End

R O

N
&
™

L4 & Fe B (Similarity Search Phase) @ #- 431 & 54 2 2 2 7 5 2 >
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7%?[5"?%’*' P feE g AR BIF RG> AW E RN
(Single-level search strategy) ~ ¢ }+ @ T #& % (Top-down search strategy) ~ Ex% 3¢
(Heuristic search strategy) -
¥ & ;%4 2 (Single-level search strategy): & * —‘ﬁ AT RAEE IR
B W ”%%g)%;&\": CE K s SR - K sen? gL E -
FoR- BFEERY 440 42 & (cosine function value) % 3t F*
BTy BEL z‘{" * *F‘]’J ARG, A SRR EHE Y REE
Algorithm: Smglelevel Search Strategy
Denotation: ClusterSet: a set of clusters
Input: The query vector Q whose dimension is the same as the vector of]

each document node, the desired destination stage Spgs and search
threshold S.

Output: The set of similar clusters.
Sep 1: ClusterSet=¢

ep 2: For each cluster N in the stage Spgs
Sep 2.1: Compute the similarity N with query Q.
Sep 2.2: If the similarity = S then
ClusterSet=ClusterSet [1 N
Sep 3: Return ClusterSet.

F] o

-

d @ T # % (Top-down search strategy): & * —‘ﬁ T Hs o ksd 2
Brend t BFF R a2 BEBLFFHE A ap gk F H AP AER
* *v?FHii:f_ﬁ_—*Ff ) i&drill-down DT ORRE R A A uz;fz)i: R
Bk G e
Algorithm: Top-down Search Strategy
Denotation:

D: is the number of the depth of document tree

So~Sp.1: denote the stages of a document tree from the top stage to the
lowest stage.

ResultSet, DataSet: the sets of clusters
Input: The query vector Q whose dimension is the same as the vector of]
each document node, search threshold S and the destination stage Spgs
where S() < SDES < SD—I-
Output: The set of similar clusters
Sep 1: Let DataSet be the set of document tree in the stage So.
Sep 2: ResultSet=¢ .
For each cluster N [0 DataSet,

If the similarity measure with Q=S then ResultSet=ResultSet [ N.
Sep 3: If the stage of the node in ResultSet< Spgs then

DataSet=¢.

For each cluster N [ ResultSet

DataSet=DataSet [ clusters returned by drill-down operation.

Go to Step 2.

ep 4: Return ResultSet.

21



-

Ex ¥ 3% (Heuristic search strategy): #.d + @ T 4& % (Top-down Search
Strategy)¥ F & H Ap 42 R *x 3N HEE > fjf‘u— ® drill-down F| & & ; X
oAk LR EEY - B BHAPUERAR B ERY FEh
(Full similarity) » iz < i* %ﬂ@;;zfj*u% * L drill-down ¥ M E & ¥ K%
BV F o ST A EE Rk SRS R IR P E
Tl FREF F R F e D fed b a TR ELA S S
R FEARR o
AP E AR N a2 Y % &7 973 0 T Full similarity |

Query Range

o Dirill down!!

Dot drill dowsm!!
- ull Similarity

B+ — : full similarity -+ X [

Bk feFg R 3%~ i & #FF F(Level-wise document clustering phase)
Prenfp A FIEES Tom % F AprapinAFiEES S H Y S<

To FiRAp AR R - & 2 3V H 12 cosine function value 3 #7% &% - P
PHEET L ERGNLT T hé BE O =cos”' Ta Sehié B 5

O =cos'S e § it * Fenhfoy BHEME R NG -0 @ Y
FAWeit * & & 5942 7] full similarity o # 355 258407

Full Similarity > Cos(6 — ;)
= Cosf;Cosf; + Sn6;Snb;

S Ve N

Algorithm: Heuristic Search Strategy

Denotation:

D: is the number of the depth of document tree

So~Sp.1: denotes the stage of a document tree from the top stage to the
lowest stage.

ResultSet, DataSet, FullSimilaritySet: the sets of clusters

Input: The query vector Q whose dimension is the same as the vector of]
each document node, search threshold S and the destination stage Spgs
where S() < SDES < SD_1.

Output: The set of similar clusters

Sep 1. Let DataSet be the set of clusters in the stage Sy, and

22



FullSimilaritySet=¢.
Sep 2: ResultSet=¢ .
For each cluster N [ DataSet,
If N is full similar with Q then
FullSimilaritySet=FullSimilaritySet [ N.
Else if the similarity measure with Q=S then
ResultSet=ResultSet [1 N.
Sep 3: If the stage of the node in ResultSet< Spgs then
DataSet=¢.
For each cluster N [J ResultSet
DataSet=DataSet [J clusters returned by drill-down
operation.
Go to Step 2.
Sep 4: Return ResultSet [J FullSimilaritySet.
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