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Abstract

There are three significant drawbacks in extant fuzzy rule-based expert system

languages. First, they lack the functionality of composite object inference. Second, they do not support
fuzzy reasoning semantically easy to understand and conceptually simple to use. Third, knowledge
representation and reasoning style of their model have a great semantic gap with those of current
database models. Therefore, it is very difficult for the two models to be seamlessly integrated with
each other. This paper provides the formal specification of a fuzzy object inference model to solve the
three drawbacks. GIS(Geographic Information System) application domain is used to demonstrate that
our model naturally models complex GIS information in terms of composite objects and successfully

performs fuzzy inference between them.
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R= LHS7} FDBol| ola) =9 o 6351@ 53 ¢
A FDBE HAAZ $5 7] W&, £33 ©

te Ao A%e op¥ & ok 72 yol 4uR

W, yo RE FE fAEE FDBY FEE0] o) 2

#3t B oL g 17¢ RHSE Tohshs 73S A9

st glck

(39 171 L= RE Zzt LHSS RHS® 3bd, 74 7
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sigolct, S o3 ot Ak E, B9} E'E
E’ € E, E=<E}, Es3.,Epg& BE53e & gLE0)]
=

22 73 y o HA FEG d4E Beln ok
defrule <rule_name>
"("{<var>lnot "
<attr_name>':'<attr_val>}+ ")’ }+
[( 'with!’ <a>)]
=>

{r]

[<class name>] ('

{<command> [<var> "] <class_name> 4
{<attr_name>":'<attr_val>}+ ')’ }+')
<attr_val> = <fuzzy_attr_val>|<var>
<command> = modify | make
[ol 9] o2 HFHOE 7daef & =48 e ¥
2] 3ot}
defrule find_route_of_prior_improve
(<E;>:commuter_bus_route (over_traffic:very_crowd,
length_of_ routeilong, vehicle:<Ez>)
<Ep>:( mfg date'old )
=>
modify <E;>: ( priority_of_improve : high ))
defrule find_route_of_prior_improve
(<E>:commuter_bus_route (
degree_of congestion-high)
=>
modify <E> : (priority_of_improve : high ))
NdFez L& 3 $HE FH2=2 8 F 3z,
L8} §F Y2E Le 7FsA puUBZ LI BRH=
e FEE & 5 Utk 9WH2E FDB |- LE) ©
I pE)=az BE a1 * a2 AU, o|RE A EVY
FDBYl 2¥He 7FeAS Ted 9, A= ol 1
H3A] e7] wi ol
74 79 433H HME AT L wEse v
T4 AEE RY wgsts v 9 5 (implication) HE
TEo] FFo|t HA FEAM FF FAS HFd
71 A% B2 AFE5o] FAHARTH15][16] [17]. °l&
ZF 7 HT 9FE, Rau[16lE A #AE dolgr
Ho]2=o A} Rescher-Gaines ¥ 748 ¥R FHo=
At &, #37 y & LE = ACTENZ F39&
o, y& ¥€%9 E ¢ E7Y HA FAIBRZE 4,
(EEN7Y B2 # A3, 1 Fx 2 4 3D 93]
ggdnt ABFoz DS y & Fo=E wEv] YA
= E7F LA 2@Ee ARED 6 2 UM AER
ACT7} E'E type(E)9] WHE gHEolopdhg oju]gict

traffic_portion:high,
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=0, 9. BD

2y W 731 BDS LolA doluks A Ax
7} ACTe) WrdE]x) 23tk BAHo| gt 718, Lo
A Aol 23] AL Az BAE AT ACTE of
F 52 /MR 38 ¢ Utk gk E =04
Az ¥ 7S ANSD o5 G vuge
24 2 Ao AdE Bl 9854 sleg gk
(39 18] ¢ €[01] o]z r& LE = ACT(E)
i shdE,
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=0, 29
A71A o= REAY 19) 28 FolA.

[(RzAY 1] 2 (EEF A 184 o3} Fojzrtn

714 8ha,

1 A (EE)= t e XE), uiE)205 ol p(E)< p

weE(ENY o (32)
=0, 29

Z W vy =not LE) vV ACTE)?]7] W&o 4,
(EE) = max(1- puB), pome)(ENCITE WA p 1 (E)
< pgeE (BN g (E) = 05 M, pgeei(E) =
(- (EDOlR p (B E)= ey BN 9 187
ot Ao 184 o) p ,(EE)N=07} "t

[18]ofl wl=2d o] ¥WE FEHE modus ponens®} &
& (boolean implication)® 2+&3ch

BDe 2de BxAY 19 (329 ¥udd ¢S o
gl pi(B) £ pyes(E) Ol p(E) = 05 g
7133 BF p (EE) = pyeeyE) WA 4, (EE)
= 18 A pyeeiE) = 10] B Zolth o]RAL
wef 4 (E) € pypeE) ©13L p(E) = 05 23
ACT(E)o] &A% 7tsXez F3ES v} vha
o, B2 o] ASel, ACT(E)7} uAEE)] Va4
2 Y99S vt
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= E7F Lo AEHE Ax w1 BE 89 5 Je
o, 2 o= FHY st LA o]FolR HPo=m
H2H op7|EAn, 2 S Axne A Fxol HE
e 2o B 4 QA7) wEeink ojzd sy o
Bz A o3 AFdE ¢ dvh
[RxA¥ 2] Ec EY d r& LE>ACTE)E 3
2 23E, g (B)205 ol g (E) = poeeiE) @
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Loy E) = min(p(E, E), puUE) (33)
ol REAE 1§ (B3] HEAIH p(E)=>05 o3
©L(E) < pypeEm(EDEPE,  ppey(E') = minl g
e (E), 1uE) ©] Btk wE A, pyee(E) = p
u(pelc},

T3 LHS7} BEHE 32 7S RHSE +33).
et B Ajre] A=t A VIEXEY $9E A
¥ RHS7} #3Hx @x=2 37 e dAY
(threshold value)S F& 9] LHSO BAshd ®oh A
< a-cut Felg Y, LHSY AY Ax7)l 'Rt =
o e LHS7F 95" AoZ 253l RHSHE
P} o5 A 73 43E 9% 2494 59 &
g BAEk Yt
(B8 11 ¥4 7, LE) = RE)S 89 FHolgxn
33, 0 <o’ =1 & @4 @& FE € EFYd W B=
Poss(FDB(E))2tiL &}at. 7] Poss(FDB(E))E FDBY
o] FEE50| E9 A3t 7M5AE vehdch oln, o
% th59 xHo] UEHEHHE RE o9 AR 3
ok

FDB |-, L(E) °)1 o= min(pzu(E), B)= a .
%9: o] Faelg 249 BxAe 13 BEAE 29 o
3 iz FHEc

ojAl, UAgke]l 068 W, A e ol 3 o 99 It
o} Hrlsle #H}PE AR 3 AHA 73 LHS
Ao A7 A3 JFeAL 0670lx, F WA I Y
LHSO A3e 7FsAdd 070l B /e F3e] =a%
(or) BAY W, 7} =& 7P54o]l AdEER o] o9
AZF 7154 #L max(067, 0.7) = 0.70]t}, o] & 74
o} A xR A=R o] A=y A7t YH9H
th 078 A" AA7} RHS FEo0X HAE 820

AND Kuler h
. route_of_prior_improve,
- ORwe T

Patiern 2
g date
okd nigh
ﬁ 075 H 01 H 075
ming0.69.0.67 0.8 m0.67 0.75.0.95%0.75 0,705 08M0.T

min(D. a7.¢175).qm\/

max(067.0.70.7

ﬂw

( e priority_of b

ag 2 HA 73 @b 33 o

&8 244 AxE A9 a8 2= o] 739 ot
P L HAFD gt &, VM B3 Al 739 o
Agt A, F ucle)=085 v 28 ol¥HEE F7] 9
3 A=k

2o 2 ¥ isg BAQ APA AL AHBA
o] Al|EE Mysly] A3 oo Felast AA F3
< z3dich

defclass  subway_route  isa/09 route  (name:char
default_subway_type:char_subway, poss:real)

make <Sk>: subway_route (nameilinel,
no_of_passengers:2000, traffic_portion:0.7,

max_no_of_pssengers:1000, poss:0.85)

defrule rushhour_over_traffic

(Ki>route  (no_of_passengers:<X>, traffic_portion:<Y>,

max_no_of_passengers:<Z>)

(with:0.8)

=>

modify <I>! ( over_traffic: <X>+<Y>-<Z>))
‘subway_route’ = ‘route’®] ¥-FzolBg route’ E

o Ael® 'rushhour over_ traffic’ FH& ‘subway._

route’s] HLE 4 3tk F2 AL WA ‘subway_

route’ 2] A&7} Fae] LHS HEo AL 7HsA4dL 3

7hith. <SR>e] ez ¥9EE AA, s 9

‘subway_route’ F#&o] AEE AEE 4 abwayroue

(s1)=085°12, Gure 2085 Guwmgyrowe ©1Th TEFAM, o

roue(STIE sro] ‘route’ Feiol 2458 Hwdlu FHH,

T3] LHS ¥E& sro] D5 M54 mnl09,

7
m\me(SI')) = ;geéki}% '}l: 9\15} ———LE']L}’, #mute(SI') %k% %‘

min(0.90, 0.85)

-

ﬂ o-cut :0.8

[ modify <sr> over_traffic:400 poss:0.85 ]
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