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Implementation of Fuzzy Information Retrieval System Based on
Fuzzy Relational Products

Chang-Min Kim'- Yong-Gi Kim'

ABSTRACT

BK-FIRM (Bandler and Kohout's fuzzy information retrieval model) suggested by Bandler and Kohout, uses the concept of fuzzy relation,
and it is able to retrieve documents in the way based on not morphology but semantics, dissimilar to traditional information retrieval theories.
It also has merits such as building thesaurus automatically and providing fuzzy ranking system. BK-FIRM, however, is not able to apply so
many domains because its operations have very high time complexity. In the paper, we introduce A-FIRM (Advanced Bandler-Kohout fuzzy
information retrieval model) which improves time complexity of BK-FIRM by using reduced term set, and present A-FIRS {(Advanced
Bandler-Kohout fuzzy information retrieval system) which is the information retrieval system based on A-FIRM. A-FIRS consists of two parts,
preprocess unit and real-time process unit, The first builds the document base and the thesaurus, the last analyzes user requests and retrieves
documents. Each process unit consists of 4 procedures. A-FIRS is designed to work with WWW environment, and so it offers retrieved
documents, when a user give a query through WWW.

7INE : ARHMAIAH (Information Retrieval System), HXIER#M(Fuzzy Information Retrieval), HXI#ME(Fuzzy Relational
Products)
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1: D : document base

2 Doy * original document base

3:T :term set

4 dgora * terms

5:d : document

6:

7 : BEGIN

8:  initialize(Dg)

9:  initialize(T)

10:  REPEAT FOR Duy
11: d = fetch_a_document_from(Do)
12: remove_HTML _tag(d)

13: duora = separate_terms_from(d)
14: stemming(dyor)
15: select_and_update_available_words(diea)
16: sort(dion)

17: calcurate_frequency_of_term(dipra)
18: fuzzify_the_document(dior)

19: store_result_to( D)
20: END REPEAT
21 : END
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: D : document Base

: R : reduced term set

I r the size of reduced term set
:sum : sum of values

1 d : document

tf ! index

level : a_level

CO -3 O Ut i LB

10 : BEGIN

11: REPEAT FOR D

12: d = fetch_a_document(:D?)

13: REPEAT FOR T

14: sumlil = o _cut(dli], level)
15 END REPEAT

16 :  END REPEAT

17  sort sum

18: R = select_terms_and_build(sum, r)
19 . END

(38 6) HLBFEUYI| =M

4.1.3 EAulo] 2847

Aol 27 FA8TE o83 HAEA
Hol2g EAulo|22 WHE Arloln. EMuolae
YA EAM o 2o A ZAEAARE FY(projection) 3 A 4
% 7 sioh BAvel2Agr]e e (29 73 20

: D : Document Base }
: Dr : Original Document_Base
: R : Reduced Term Set

: BEGIN
D = Projection(Dg, R)
1 END

O W

(718 7) 2AMH|0|AMMT| =ME

o
—

1.4 AaE24847]

: D : Document Base

: D7 : transpositive relation of Document Base
: Dr : Document Base on Reduced Term Set
. Th : Thesaurus

tnr - size of Document Set

‘np  size of Document Set

‘ng : size of Reduced Term set

:sum : sum of fuzzy values

*i, j, k tindex

W oo~ Ui Wb~

11 : BEGIN
12:  D"=Transpositive_Relation(D)
13: REPEAT FOR nr BY i

14: REPEAT FOR np BY j

15: Initialize sum

16: Repeat for ng by k

17: sum = sum+(D'(i1[j}-D&lilik)
18: End Repeat

19: Thillk] = Average(sum)

20: End REPEAT

21 :  End REPEAT

22:  Store(Th)

23 ' End
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' Qe term set for query
! Qray  TAW Query
D Qrerms - terms

! BEGIN

Gras = get_query()

Qeerms = separate_terms_from{(gray)
stemming(Qeerms)
select_and_update_available_words(qrerms)
10 fuzzify_the_query(grems)

11:  store_result_to( Qmy)

12 . END
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: Qr : query on reduced term set
: Quw - term set for query

: Th : Thesaurus

‘g :raw query

:r :the size of Reduced Term Set
:i !index

00 ~1 O O Wb LN~

: BEGIN

9: initialize(Qg)

10: REPEAT FOR @Qu BY o

11: q = fetch_a_term( @) BY

12: Qrloi] = expand_meaning(q, Th)
13: END REPEAT

14: REPEAT FOR Qg BY [i]

15: composition(Q@glodl(1...r])
16 : END REPEAT
17 : END
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: Dr : document-base on reduced term set
1 Qr :query on reduced term set

: Omy : raw retrieved result

:q ‘a query on reduced term set

1 r : the size of Reduced Term Set

1, j :index

Cmax : maximum fuzzy value

. min . minimum fizzy value

00 =1 O Ut b W N

10 : BEGIN
11 initialize(Dg, Qr)
12: REPEAT D TOiBY d

13: max =0

14: REPEAT @z TOj BY r
15: min = min(Delillf], Q&liD)
16: max = max(max, min)
17: END REPEAT

18: Olil = max

19: END REPEAT

20 : END
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TAAEIIE BAS Ao a4 F ANs T HA
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a-levele ZA8T Al AHgA7E AW Y F oy
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*Dgr : document-base on reduced term set
! Oy * raw retrieved result

1O :retrieved result

i, j tindex

:alpha : value for alpha-cut,

. BEGIN

j=0

REPEAT O TO i BY d
10: alpha = alpha_cut(Om.{i})
11: IF alpha = 1 THEN
12 Ojl=1

13: j=j+l

14: END IF

15: END REPEAT

16 : END

W00 - MU bW
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Item Content
Machine DEC Alpha-station 255/300
Operating System Digital Unix 40B
Language C Language
Complier Digital Unix 4.0A C Compiler
DBMS Mini SQL 2.04
User Interface WWW-based Interface
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A-FIfM Search Page
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