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An intelligent search engine
based on ontology and intention comparison

Student : Ying-Yun Yu Advisor : Dr. Chin-Bin Wang.

Department of Information Management
The M.I.M. Program
Nan-Hua University

ABSTRACT

“Establish an Environment that supports Life-long Learning” is one of
the three focus areas in the “Challenge 2008: E-Generation Manpower
Cultivation Plan” proposed by the Ministry of Education. The project has
implemented the required computer hardware in schools of all levels to
facilitate the sharing and creation of online teaching resources, and develop
and promote the application of online learning.

Currently, the way most users search information online can be
categorized into two types: 1. Entering keywords into search engines.
Normally users receive responses from search engines in a short time, but
much of the retrieved information is irrelevant. Thus they need to spend
much time in reviewing the search results item by item to obtain the
information they really need. 2. Seeking information or helps from certain
places online, such as internet forums. Information obtained this way is
more likely to be what the users wanted but it takes longer to receive
responses. It seems that each of these two search methods has its
advantages and disadvantages. Therefore, we propose a new way to search

information on the internet, namely the natural language search method.

VI



Users seeking information can enter their problem description in natural
language format into a search engine. The search engine automatically
analyzes the nature of the problem to use this information to speed up the
search process. Thus it will be able to quickly search the database and
return appropriate information to users.

The five main steps of this research are: developing ontology for
mathematics, structuring intention-sentence pattern database, transforming
intention, identifying and expanding keywords, and finally including
keyword sets in the search engine to improve the searching process.

Computational results show that combining mathematics ontology
with SW1H-intention can improve the accuracy of the search and shorten
the search time. Therefore, it can help users obtain the information they
desired on the internet efficiently and effectively.

According to a government’s survey, mathematics is the subject that
most students fear or even dislike. For this reason, our research focuses on
the applications of the proposed methods to the mathematics curriculum of
elementary schools. We hope this method can help users in the teaching and

learning of mathematics.

Keywords: SW1H, Intention, Ontology, Finite Automata, Fuzzy
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EE BT B3B8 H 4P T4 E o

% 2 E3F= J#Bﬂ'\?g&ﬁj

K B vl 3 FR
1 B -5 R Na-SHI-Nep B BhE &
2 P E TR i Nep-SHI-Na R EA IR &
3 B - - AL Na-Nep-SHI B Ee A
4 - A B Nep-Na -SHI & F-e0 A

¥z &  #OWIEE% (Fuzzy Theory)
PAEAEERRGEY & T PR RS Ak

fRAR R LRARE KEREP TF I ARG 2 B TR

I~
_—

? Na~ SHI ~ Nep & %] % £ 410 257 ~ £~ 45 & 257
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BB 247~ s S ARE D 2 AN
L RS E A L RS T R AR > B i
BEfRA- 0 TP "f)fwbi | BRI A 1 e
7 e AR ey '

M FE R v A TR A NN R R R LT
I PR AHA A REFZESE -

Kok T2 3%

mE_B 1965 & o d F R4 & B ip ik A 1 L. A Zadeh %

BE & T Fazirdl, (Information and Control ) 5 i
"Fuzzy Sets | » 4= #p &

1)

o

(-m\ﬂ.

s e

7 = v

AKX FIEAR BRI SP o BT E T
FhooAE AT UR R BHEE > TERLP»E TR
S o g B oo 3T E 5 R ML (blur) ~ 7 & 1% (vagueness) & B BE 4
(ambiguity) & 7 £ Z_}+ (uncertainty) i F 42 & 35

U L

p’ﬁ?%ﬁﬁﬁ%ﬂ
hemfpiE o dra EEFRFEE Y EENES(RERE X 95 qu*
me;}gf’ﬁg*ﬂ;ﬁ °

e & &
B ez B 7 R 4B (two-valued Boolean logic) & — P
Mz B

FEfE ¥
7 0B 1(2) ol BdEY 2 7
d 08 | 2 FFenfick &7

i A
AT o

» B 5 £ & (multi-valued)
ff)‘l 5 N1 A
R .

B efRER 0 4B 9

I I I I I
0 0 011 1 1 0 0 0.2
Boolean Logic.

0.4 0.6 0.8 1
Multi-valued Logic

Bl O HiBAES g BAE ]
TR kR

1

Negnevitsky, 2005, p.89
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BRABAMWRGFHT T8 B EE A 1795 24 RRFHI B
T R ARAT LR PV EF R R R A-BASREEL R
Hprm A B F R B S KRN - BT T T179.5 2 4
e B efERTF 50, kA gL L FE

bldck 3 5B AP F TR L5 BFH IR o
BERF > LF 180 22w B AR R 5 0825205 24 fER 3 1o
BBy o 158 & e B 2R A 5 00 B3R indk o

% 3 FeniFhodae R

% £ % (cm)

Pl FE L
1 210 1 1.00
2 205 1 1.00
3 200 1 0.98
4 180 1 0.82
5 179 0 0.78
6 172 0 0.24
7 165 0 0.15
8 158 0 0.06
9 155 0 0.01
10 150 0 0.00

ARV ERBROP ELEEREE L RS TN A 4o
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Pz gDy = g 35
B ERENEIE S TGRS
B 5 {0,1} [0,1]
PrEft iRk éats (IOP R &AL mE & gt i
o & & A 1(X)
/ 1
& 13
/ ,
PrEf & i
B THER B AR
1.0 1.0
HEY f
% 7T oo4———— 1 0—_
150 160 170 180 190 200 210 150 160 170 180 190 200 210
£ %, cm £ 5, cm
Ha(X): X = [0, 1], where
fo(X): X = {0, 1}, where o _
e HUa(X)=1ifXis totally in A;
5\1

f(xy_IJerA
A0, x g A

Up(X)=0if Xis not in A;

0 < u,(X) <1 if X is partly in A.

AL S

AR S
BELTHBE L %1 ég]:g]m—» FAEA ) ﬁﬁf?u«flja’r—rfujﬁﬁ_—%
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1. ezl -

BRI2EEQAZ BHE N<0 > FQ={X,X,...x} * PP EEA
T AT R A=, (X)X, () X+ (X)X, B T+ gE AT
SR T/ RACNET o)/, AT R EEY A F X HET

- BB () ¢

2. i 7
2HEQPAZT TR B, R EEALT

Y

A=[ua(0/x

A

B[ 47 23tQnrig Lo vj @5 Bag o

o
FUHREREAT o EREKL LG T ZABT O RS
1. #0836 o fichht
2. fiwF & AN
3. R EESED R
T AR E * 0k #u(Kaufmann & Gupta, 1991) ¢
(1) = % 5k Bie(Triangular Fuzzy Numbers) :
= & B A(ab.c) 2 7 0 V x.a,b,ceR 0 H %‘ b S Hou,(x) 2.t E
2 _EZAcB 10577 o

HA(X) =0, x<a _
=(x—-a)/(b—-a), a<x<b
=(c-x)/(c=b), pb<x<
=0,

o

a

Bl 10 = & Wik

g
o
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(2) 12544 #c(Trapezoidal Fuzzy Numbers) :
B o B A(abe,d) 2 7 0 VxabcdeR 0 u, (023 E R TR

4e@11 -

=(x-a)/(b-a), a<x<b /]
=1, <x< _
=(d-x)/(d-c), c<x<d i
=0, X>d 7]

a 0.0

Bl 1L 42 40

E B B GEP 4eT

- ~ 4 & (Complement) : ~% % B3 & & e g o
A=X\AS uy =1-u,(X) (1)

w4e B =(0/180,0.25/182,0.5/185,0.75/187,1/190)
NOT % =(1/180,0.75/182,0.5/185,0.25/187,0/190)

= ~ & 7 (Containment) : + & & e 3 Eﬁ@%*“% L chfe B ) o
B A X,y (X) < tn(X) )

B4e B =(0/180,0.25/182,0.5/185,0.75/187,1/190)
24 B =(0/180,0.06/182,0.25/185,0.56/187,1/190)

= ~ % E(Intersection) : FREH*? I e F g § 0o

Hprs (X) = min[ 12, (X), 5 ()] = 12, (X) N 115 (X) , Where Xe X (3)
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s 4e B =(0/165,0/175,0.0/180,0.25/182.5,0.5/185,1/190)

? %=(0/165,1/175,0.5/180,0.25/182.5,0.0/185,0/190)

Bl % N® %=(0/165,0/175,0/180,0.25/182.5,0/185,0/190)
w o~ Wf(Union): A& k- B &Y bt FHiE

s (X) = max[ 42, (X), i3 (X)] = £, (X)L 5 (x) , Where Xxe X

(4)
B4e ¢ B =(0/165,0/175,0.0/180,0.25/182.5,0.5/185,1/190)
® %=(0/165,1/175,0.5/180,0.25/182.5,0.0/185,0/190)
P B u® %=(0/165,1/175,0.5/180,0.25/182.5,0.5/185,1/190)
B fafie i
o & Hd Rl AT > FIER - PREKE ¥ Rs PR
BiBATY i % eh1 B(SRE > X96) 0 fRER G
IF ez (S AR 290):

— N g‘_:ﬁ /é':

2 2 2 2\ . 7
FE AN T

Yager (1981)# 1 e €« j* (Center of Gravity Method) » #_p # & ¥

Hnt x> AR RPH R DB RS e Y R LR
B & 3R 2 S e 2 06T
B f,00 5 = & 25 H0k ST = (m,u) 2 §F B i 0 R(T) & B0k B

ET2E b e

rJn.xft(x)dx
R(T)=+——

)
_[ f, (X)dx

x 2T HFHR L —BERERE R

£, =0,m,u;) * i=123, s AnEZ A0 Sd o Y
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]l fti(x)dle(li _Ui)
’ (6)

Jl f, (x)dx :%(Ii +m U = 1)
'i (7)

2N 'z I v 1 By x5 2, a4 ), -
AT HE S B R(ri)=§(li+mi+ui) vod Pt e AN o O Bk

f&g{ T1 :(Ilaml,ul) 5 Tz =(I2,m2,u2) fo v,,'J f‘:“ S ﬁ‘}‘l’g ﬁ"ﬁ’t ’ "E" ﬁ}:’.’%ﬁ—

EE e N8 T E L Sulicie (73 R BRI o de 589

ddbi)=J§uL—ufxml—mgiwl—mﬁ &
P

dt+d”

©)

B d =dTT) 4 =dTT) > T 2B g &L T 5H#

¥ B £ £(0,0,0) -
=~ B FHRE (Meam of Maximum Method )

oY R AR O BT EOR k £ ik

B F R EA R - B PP ARG BT IRE > AR

FOfRHCR o
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File Edt Eroject OAL  Cote Tools  incow Help File  Edt EBroject OAL  Code  Iook  Window  Help
DeRE £ BE vy J9 BHEE 9> DEeE BB tmag &9 <
| @ Metacata (Ontology1 208588571 owl) | () OWLClasses | W Propetties | 4 Inelviduals | = Farms | @ Metaciata (Ontology1208586671 owl) | | OWiLClasses | N Properties | 4 Indvidusls | = Forms |
e S R
For Project: @ BrsddEy For Class: @ |A#1F% For Project: @ B{SdFy For Class: (0 how_581
Asserted Hierarchy L3 = 7 [z [E Class Hierarchy S || Asserted [ inferred
v Ouz = eI [ ot Thing Asserted Instances - ¥ @ XG
O L refs:comment v Dz Y]
v Ou o P
v O 58 v Ou =7
® row st v @au *ms
@ what 5381 O how_38r (1)
:whenﬁ!ﬁj & q’ ® O what 58t (5)
when_#1_2 @ when_8_1 (5)
@ when_5#_3 @ when_s#_2 (3)
@ where 38 @ rEBEE I:> @ when_788_3 (3)
0 who_s O where_58 (4)
W why_se O who_siet (5)
> OB O why_53® (3
v O mEEs » O Ese
0 Sem utclliv o3
» O S O Aumz
O Hengix » O Hemnz
O SeiiE O pengis
O 2 O AeEE
Ak (Ll Wy Y O s@mHR
O how_E5e > O ESY
O ket Bl © e | |,| 8
O when_E5el | Oz
O whers_Eet o= Asserted Types (.9 8
O who B8 ) how_s e
O why B =]
e $RRR | & % o \ [-]=
NZEHEA > ST (3199] chisehi GHOAEE] - EH 3T @4 4618 FS 176om T T M2 REC TRK EXT OVE EX &E)

* A8 2_ Classes ¥7 Individuals

- BHEAEY VPR RS LSS > - BE TR
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B » 4 %] % why ~ where ~ who ~ what ~ when ~ how » ] # £?
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% 10 #3)2 SWIH 2 Bl & 2 5] 4

% B A2 71 3 M4 F
why % B (D)E (D)% (VC)A #(Na) D-D-VC-Na e
why  F(VC)~ #z(Na)L(SHI) 5 # (D) VC-Na-SHI-D A i
why % ®(D)#(VC)ix & (Na) D-VC-Na e
where & #£(Nc) 7 (P)7% 32 (Ncd) Nc-P-Ncd A3
where 842 (Ncd)F (V_2)j= % (Na) Ncd-V_2-Na e

where % (Na)*z(VC) & (P) % (Nep)# * (Na) Na-VC-P-Nep-Na E 3

who  3g(Nh) ¢ (D)#(VC)#c % (Na) Nh-D-VC-Na s
who  2t(Nh)£(SHI)FLE (Na) Nh-SHI-Na FLE
who 2 #(Nb)&_(SHI)#* & (Nep) * (Na) Nb-SHI-Nep-Na 2+ &g
what 4 #ic(Na)4_(SHI) #* & (Nep) Na-SHI-Nep [2EA S
what B (Nep)*r” #(VG) B4 #(Na) Nep-VG-Na B
what  ® 3} (VG) 4 #i(Na) VG-Na » #e
when @ PF(Nd)F 4=(VL)E (VC)& < (Na) Nd-VL-VC-Na E 2
when /& (Nep)F iz (Na)&L R (VC) Nep-Na-VC B R
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var

J, k:index;
{ j indexes text characters;
k indexes the pattern and f array. }

begin

j=1Lk=1,
while j<T_ and k<P do

ST 8 ¢ Pei— (hHEE 2 B o 4ok

¥
function KMPmatch ( P, T : String; f : IndexArray ) : index;

end { while };

if L k<P then L KMPmatch :=j — P { match found }
else KMPmatch :=j {:==+1Lj T, no match }

end {if}

end { KMPmatch }
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2 Bk & 1 0.033 7,113 30
1 E Ak 1 0.033 20,190 19
2 EAhdEk T 4 0.133  1078.000 26
3 EAEK A 5 0.167  394.000 28
4 | EAE LR 9 0.300  27.000 23
1 EAdk 0.033 20,190 19
2 BNk tLwpan 5 0.167 460 24
3 EAE T - 0.233 116 26
4  ELsk  AF 9 0.300 27 23
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4 4-8 5 A0 R i g 42 (why)

Yahoo #% 31 &

B 4 M BERY EmS HELE KSR
F B ' FTHE (%) FHE  MTRE
0 E 4 0.154 26 13
1 AR 1 0.033 2,900,000 28

Bak AR ¥ & BERE Bt WERE: EKEHSA
T MEEFT H&EF  FHRE (%) FTHE O HTHEE
1 B 1 0.033 2,900,000 28
2 0 3 0.100  813.000 8
3 T2 1 0.033  1010.000 5
4 P 1 0.033 62.000 4
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