


Abstract

This paper proposes the representation of associative concepts to establish ACN
(Associative Conceptual Network) with Fuzzy Petri Nets In ACN  every place is
considered as the single concept and certainty factor connected with transition is
considered as the degree of the concept associated with others in thinking. This paper
also presents the Maximum Contribution Ranking and Sigma Contribution Ranking
based on the Transitive Inference and Combinational Inference of Concepts with ACN
to find out the main conceptsin articles.

Besides, this paper proposes Static Comparison based on that similar articles
consists of the similar importance value of the same concepts and proposes Dynamic
Comparison based on middle concepts to determine the degree articles meet users
requirements and similarity between articles via characteristics of associative
concepts.

Keywords. Information Retrieval, Concept Rank, Document Similarity, Conceptual

Network.
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3.2.3

proposition R
R={R.R,...R} i 1 i n

R IF d THEN d(CF=p )

d dk fuzzy variable
0 1 (truth value) M certainty factor
i [0,1]
A thresholdvalue 0 A 1 d; degree

of truth yy 0y 1

Yi A fire R dk Yi*U i
yi A R dk 0
3.24
FPN bipartite directed graph place transition
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directed arc
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P={p1, P2... pn}
T={t1, to... tm}
D:{dl, dz. . dn}

PnTn D=y |P|FD|

| T>P° input function
O T>FP output function
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A pjT () P t
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O > >
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Ry IFdp THEN d(CF=p ;)

Ry IF djy THEN ok(CF=p ;)
3.8 3.9

[6] wk=Max (yjii* m,yj2*m . yjn*m)

Pia m
ti1 dk
Vi2 djz >|m
@ ij | ti2 pk
: m
V fin
Pin
a

21



Pi1 m
tia

3.9

IF 0 THEN i1 Or dicz OF...OF Okn(CF= 1)
Ri IF dJ THEN dkl(CF:H i)

R IF dj THEN dk2(CF=p )

Y

3.10

Yk=Max (Yj1* m,y;2*m,..yjn* m)

()

k1

Pk1



3.3

N N N

)

311

31

Java C++

ACN)

331

ACN

23

fuzzy production rule

(Associative Conceptua Network



CF CFI [0,1]

CF ACN
ACN
332
A B D A D
A B B
A B D D
B A A
A A " "A B ”
B F R R
IF D R
THEN if
then 0.8
R

R IF THEN (CF=0.8)

24



6000

8000

0.6

0.8

333

ACN

ACN

ACN

ACN

ACN

ACN

ACN

ACN

ACN

3.12

3.12

ACN

ACN



ACN

ACN

ACN
ACN ACN A
A B
Denial Of Service
A B
ACN ACN
ACN
ACN
Rule Firing Rule 31

$p,T I(t).a@)®! |

t

yi*m

26

ACN

ACN

ACN

Enabled

O£l £1



4.1

27



4.2

D
A D
A
A
0.9 A
C B
A

Trangitive Inference

A B B
0.9 A

0.144(0.72x0.2)

B

A
A
A A
A
A 0.2
0.2 2=0.4 0.9° 10=9
A
B C
B C
[0,1]
C 08 02
0.72(0.8x0.9) C

28



Combinational Inference of

Concepts
C={C1,C2,C3,...Ch} G
A A C
Ci A
C
1 4.1
A 054 Max(0.6°09 08 05) 0.94
0.6° 0.9+0.8" 0.5
B (0.6
0.9
A
O 1
'\/tz C (0.8)
05 O
4.1 B C 06 0.8
4.3
A A
A

29



A
A B C A B
B A C cC A
B A C B A C
A B A B C
A
0.9
07 08
0.9
4.1
T G={G1,G2,G3,....Gm} G G k=1...m
C={C1,C2Cs,....Ci} CiG "CilC Ci Gk
G R(Gy C Gk
{R(C1>Gy),RC2>Gy)...R(Ch> Gy} G
R(Gk)=Max(R (Gk),R(C1> Gy),R(C2>Gy)...R(Ch>Gy))
4.2
RGK)? Y Gk T Y
Gk T
T
(1) ACN
) ACN ACN' ACN'i ACN ACN’



C={C.,C5,...Cp }
(3) T K={Kq1,Kz,...,KL}
(4) xd K) T R (x) X C
Ci
ROO= for Mi&i:i):jfi
fx,r= maXTrferqe);’TT fregx.t X T max: freq
T LT i, =Iog% N
Ny X Maii dfi T
idf
(5) u(ul C) R(U)
E( OFF’(t)) & R(u) u R (u)
R(U) = ; fl I(u)
} UFP()
It ()
[(u) u transitionset  FP(t) t u
Firing Power, FP t u
e 0 0
u
iQn =t@te@  ©tn, ty, to..ty [0,1] tit;=max (t;, t;)
"ul C R() u T ACN'(T)
T ACN’
(6)" ul C R(U) C={C/y,C’,...,.Cn"} R(Ci')® R(Cy'),1£ijEn
it R(CK)3Y and RCi1’) <Y  MC={C{,C.,....C'} T
T Y

31



ACN n ACN

O(n-1)
ACN O(n(n+-1))
4.4
4.3
T G={G1,G2,G3,....Gm} GJ G k=1..m
C={C1,C2Cs,....Ci} CIG "CilC Ci Gk
Gk R (Gy) C Gk
{R(C1>Gy),RC2>Gy)...R(Ch> Gy} Gk
R(G)=Sum(R (Gy),R(C1>Gy),R(C2>Gy)...R(Ch> Gy)
4.4
R(GK)? Y Gk T Y
Gy T
D @ & @ ©
©)
1(a FP®)+R() u R (u)
_L i
R(U) B & FP()
| th 1 (u)
(6)
O(n-1)
ACN O(n(n-1))

32



o(n(n-1)%)

4.5

4.2

20 8

[7]

stop word



X7 4.3 05 =12 10 =11

10 =11

Max (min (0.5,1.0)*0.65,
min (0.5*0.95,1.0*0.95,1.0*0.95),
min (1.0*0.6,1.0*0.6))

4.4



Sum (min (0.5,1.0)* 0.65,
min (0.5+0.95,1.0*0.95,1.0*0.95),
min (1.0%0.6,1.0%0.6))

4.4 0.5

4.5

0.5



5.1

Cs

Ci Ccs D C Dy
D, CC={C1,Cy,...,Cd
CliCcC R(C) D: D " Gl CC
R(C) D; D D; D
T TC{Ty,To,...Ta} "Ti TC Ti
R(A) B  sim(A,B) A
AC={A1,Az,...A)} BC={B1,B,...Bn}
sm(A,B) =x(AC ® BC) Al AC Al BC |RAM- RAP)=0 B
A A SAT(B,A) lim(|RAY)- RAB))>0 B
A A PSAT(B,A) B A
B A
C(B)={Bi| B SAT(BA) PSAT(BA)} A
sm(A,B) =x(AC ® C(B)) A B
B i=1,2,...,n A
A G={C1,C2,Gs,Cs} B F={C1,Cs} G F



A

Comparison

5.1.1

Ci

0.8

A B FIi G
C1,Cs sSm(A,B)  50% sim(B, A)
C1,Cs
C={Cs...Cm} S E={E..E} T
Ci K11 Kin
Ci Ki
Cm Km,l Km, n
51 T S
K C E 51
ACN' E;
5.2 KA,D: 0.315 Ej
Ki,j =nil

37

B

100%

Static

ACN’



5.2 A D ABD

C:

C:07)) 03 08 09

Cs

53 & T

@ T C S E

"C.$ET S abs([G|- K;) =min(abs(C|- K ). abs(G|- K, )L .abs(C|- K )

E G Similarity Partner abs(X) X
5.3 C 0.7 E2 (0.9) E
Cz
® T E={EEE..E} T S
(Boolean Model)
(Probability Model)
| o __&llcl'[g]
sm(T,S) = cosing(T, S) '_é’llml(|C.|)2 ,_é.m1(|5|)2
T O(r?)
T S O(rf)
O(2r?)



T P
T S
P1 P2 P T
ACN
P4 P2 I:)4 P2
) ACN
2 E
T
512
T
E={ELE,....E}
S
ICis| C S S
o) Im cllc
VALl A (e
CCE=f 0
o(rr)

Ci

S
S
E
T S
C={C1,Cs....

©)

Ps

P>



513

ACN
/ ACN
5.2
521
A
A B
ACN
A
A B C ACN

ACN



B C A B C A
B C A B C
A B C A
D B C D D A B C
D A D
D B C D
ACN ACN

Dynamic

Comparison

522

41



5.2.2.1.

ACN A D
D D D
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