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Frame Based Fuzzy Expert System

Kaoru HiroTa* and Akihiko WATANABE*

Abstract

Fuzzy frame based knowledge representation, matching of two fuzzy sets, and sequential conflict
resolution method are proposed. Fuzzy frame based knowledge representation is introduced from
ordinary frame based knowledge representation by adding concept of membership and vagueness.
Matching of two fuzzy sets and sequential conflict resolution method are applied to inference proce-
dure. A decision support system, which is a questions and answers system concerning classification of
plants, especially azalea family, is implemented to confirm the availability of the proposed idea.
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frame data membership vagueness
(COLOR (RED VERY-TRUE CLEARLY)
slot element

(WHITE TRUE ROUGHLY) )
element
(TIME (SPRING VERY-TRUE ROUGHLY)
(FALL VERY-TRUE ROUGHLY))
(- ( 3) )

Fig.1 An example of fuzzy frame based knowledge expression
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Table.1 Correspondence of numerical truth value t
and its linguistic expression 7
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maximum subjective entropy

, . . , , vagueness r | t
1 2 3 4 5 6 17 a“ﬁ ﬁ g

number of states Roughly : . 50
Vague :V 1

Fig.2 Relation between maximum subjective
entropy and number of states

2.3 7P 1HENAE
membership, vagueness® AL TRENERONRESE, 77 P+ ERAL L THERTE
3, BONRYWOLEEME



WE W EIEE  EBRRFIERMRER(EEIT) 127

X= {2z} (2-1)
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p.x——(0, 1]
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s——up ()

(2-2)
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z—mL mH—z
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m—mL mH—m

rEINS,
membership, vaguenessDIRIEIZZNFN 51f, 3ETH 32 58E15(=5X3)BI D7
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v=0 (2-6)
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mL=mH=m (2-7)
Y, YUINP I RRBILEERLE S,
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Fig.3 a fuzzy set induced by membership and vagueness
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CASEA| 10 1.0 0.0
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[ABN]) r(m—f, 1)=m—f (4-5)
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1 (4-6)
h(m—f.2)=3—(m—f)
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f,(m)) =m, (4-7)
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TEZ3ZL2HEKT 3,
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<
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=— p'N+ c
dnm logp
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c=0 (4-12)
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= =]1=-—
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N=20k &
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= = _e——= - p
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DBEESKE D, HEBHEET-> TRRBSHMEEB T3, BRNEESANLE>TH
5 DAEBRFIZH 2B TH %,

tPrease input SLOTS. ((slot] slot2 ...)):

(HEIGHT COLOR TIME)

(HEIGHT COLOR TIMFE)

iPleass input ELEMENTS. ((C (DATA MEMBERSIIP VAGUENESS) )) !
(HIGH LOW)

((LOW CT ©))

iPlease Input ELEMENTS. (( (DATA MEMUBERSHIP VAGUENESS) )):
(WHITE RED PURPLE GREEN YELLOW ORANGE)

CC(RED ML V)

iPlease Input ELEMENTS. [( (DATA MEMBERSHIP VAGUENESS) )1:
(JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOY DEC)

CWUN VT R»

AAARARAANKK INFERENCE AN AAARNK
AR AR KK SEARCH e HARARACA A A ARHN
roppekkkk  FUZZYLMATCHING  #esmokmaorx
C(CKOMETSUTSUJ1 450) (KOMETSUTSUJ1 656) (HAKUSANSUAKUNAGE 0) (HAKUSANSHAKUNAGE
1000 C(IAKUSANSHAKUNAGE 1000) (SHAKUNAGE 1000) (SHAKUNAGE 656) <KIBANASHAKUNAGE
399) (BAIKATSUTSUJI 1000) (UNZENTSUTSUJ1 399) (SATSUKI 500) (SATSUKI 1000) (
SATSUK] 48B3) (YAMATSUTSUJ] 167) (YAMATSUTSUJI 399) (MOCHITSUTSUJI 656) (
RENGETSUTSUJ1 1000) (RENGETSUTSUJI 167) (GOYOUTSUTSUJI 1000))>
wxxank CONFLICT.RESOLUTION mmmmx
HAAAARAR RN RESOLUTION MR AAK

FIRED_KNOWLEDGE MATCHING_VALUE

K1BANASHAKUNAGE ags
BAIKATSUTSUJ I 1000
UNZENTSUTSUJ L 399
MOCH1TSUTSUJ I 656 . . :
GOYGUTSUTSUJ 1 1000 Table.3 Memory size of implementation result
KOMETSUTSUJ [ 553
HAKUSANSHAKUNAGE 525
SHAKUNAGE 828
SATSUKI 6083. 25 rence Engine
YAMATSUTSUJ { 203 Inferen & 12 KB
RENGETSUTSUJ 1 583. 5
INFERENCE TIME =  0:0:2. 0 Knowledge Base 3 KB
RERERRAKRE  E N D smkmekxsopnk

Fig.5 Sample output of experiments
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