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A2 AA a5 Aelse Fyelw A&
49 A2 iR 3% F & 9n %5
FA% Qo] Ferel TANA @7 AE
o, FALE G4 et A F3HA Ao,
Furel Aol el YA ok,
$AF4 $RA4e BA 3 2HA4e
AZY FAA BHel QAAR o= x99
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T EAACE Q3 FAAANE FHAo Eo] =
3% Asg 4wI A=kddd=z £ 4+ g
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HA 4 L olsielr] daiAdE 94 BEAT
(crisp set)ol] & olal 7t AAF ok ot 2
ey BEA el e se Aoz
AR FEA 3 HAAERFE 98 B8F 3
48he] AR e Ao A AR
gt

WA g osiAe sl EEele 713 E A2,
HAE A2 o] Foial AAAEL FFHFA
(Ug zAsz, o AFY FH2as dEA
()2 veplich 2z AAAE U R34
g2 Azt 3 o Azl U &F@ohes A2 ACU
2 Jehile, x7b A9 T4 a4EtE AL xEA
2 vepiiel, ol A A g FAHALL xvt
Ao Fals ARE A FE T5E HFHEREK
(Characteristic function) 2} &t ©&3 Zo]
A gk,

xeAs pa(x) =1

xF A pa(x) =0

rEATdN =  Hge FALL o
Aol %3 E Ao ErhEdt. F S5AES
= x7b AY AAE wEA AW 1, 23A @S
4 SollE 0otk zeiv HAHFY TAHLLE
oz Aol aFEE Aol stEEEz —.‘45&
T 03 14be]lg] BEE g A g o F
FA Zldd Ae AR FE BEF G (crisp SCt)
souk = Afde] obdeh, REHFTE 2@
b= Apd oo,

28l Zadehl= ¥ x] A ol 4]
Sol ) Al B3 E i ¥ (membership function) 8t &
o2 ALg3tg . e RE EadAE HAF
Foll G = 54T %C’ﬁﬂ/‘] HEdTE
4837 2 goh, o] A #H A ER{el AHESE A
XA g B At 23t 7]{'-1—4.?1 2ol 5
£ A8 2Ah

A 1AM A7 Usl AAAT Ax &3
ol A 4oz 3ok (Kaufmann, 1973).
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pa(0E AETEE 1 Aol SaE 257
£% uEhlel, 1 a5AEE MIde] 2@
. 949 [0,1] 0% 1abole) BE g 74
4 &g oelg

O

Ao 2: 23 ANBell w8 FAEHETT pacs
(x)e & x=Ud H3)
pans(x) =min(pa(x), ps(x))= A olgic},
Aol 3:FAF AUBA A3t AETST pas
)+ 2E x=Ud d 3
peun(x) =max {pa(x), ps(x))2t A2l grt
Aol 4 AAPFE Al oz &
1 A 2] (Hamming distance)® = {2 A=)
2 3
Ao 5:adt(a-cut)? £ P& o] &3
of HAATE AT WAL 5 Yt
aB e AEFT e A9 @ et vizs
of exct a7 1, Ao 022 o FAEHs
£ EAFE d3AIE Aotk zea £
Pz AN TS et BEFAF] Fo2 F4
3 gelolth
A9 6:ABCUd +&AEE 78] &4 R=
(%, 9), w1 (%, y)EAB} & A4A * &
A 75 A, B Atel 9] s A 2t s, o
del deolz mHety] ey 233 WA E X
ot oz Abgsd
Aol 71 % Ao HH WA S
BAE FE37] JdAE FAYE AL
R, o] AxBAarel A gAlelz, Ryb BxCA
o HARA A Rt RS Y42 A4 Cz
o BAE debdsh Hd-Hz 24 (max-min
composition) & 7}# de] Ad5 2 g A
o A&EgrE i 2ol Ao

#r, k. (2, 2) =max min[pr, (£,5), pr,(5,2)]
¥

R ERER

A9 8: 3 A-3 v ¥A (min-max composition)
o] A& ge vheat 2] A=

fre k(2 2) =min max[up (x,5), pr.(y,2)]
y
A 9:AxBe A9 HA#A Ro| pr(x, x)

=1o]=] ubalZA (reflexive relation)o} s,
pr(x, 3) =pr(y, x)o]%d A A (symmetric
relation) o] t}.
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ZHESHE AT ARNERS BROTRA EH 48 Wk

A8 10: AT Aol g HAA#A Re 2 E
z,y,2€A N pr(xr,y)ER, pr(y,2)ERO| T
pr(z,2)ERY wl), ©]3 A (transitive relation)
£ #ed

A9 11 AA A7 dbabe oz HAAY o

2344 (resemblance relation) 2} 33, uluba}
A (anti-reflexive)o]l . A AHql A= u TS
4| (dissemblance relation) 7} =},

A9 12 HARA L WA, Y 2z
Ad-FAx FAY AAE H2E = FA31A
(similitude relation)2} 3}y, =hutA}A, oA
2z A4-FAd 49 AAE *EY &
] G- AL 2 (dissimilitude relation) 7} =) o},

A9 13: 3% A7t o= B4 A4 L w5
zZ, o] A4 & Ee A HEAF Aol
23 ge] A RE wt&detdd, o] AA & 4
4 A (closure property)-2 7}& ok dho} (o),
1991). o1gHAHNGF dAAAE FEIHS 9%
e o Hd-Ha FAYE ol &7
-2 4 o] 8 #H 4] (max-min transitive closure) 7}
de) A4slz glEd R=RURURU--2 A
ol st

Ao 14:8 247 Aol Fe AT} of
F AV dod BFAo]l Forn, iy A
o= iAol Erh R3S AL A
<= HAAY Aol s ARE Zgrz e
:rLffPE} A&7 0l A 0.54 0ol E*z! g

= 00]% 0.501 A4 14bejol=d 1e]ch. = (.59
7§—r°ﬂ\_ =2E 1% d92 HE F ,slf+. o]
A 989 Zdaz AFE Az I o
AR oY F 7R wWygez =R 4o
(Kaufmann, 1973).9

v(A)=2d(4, 4)

7(A)= —-e(A A)

o] A}ol] A 411—‘3-2%_— Hel F "deg HA3F
e 18A Loful &AEH . oA AXEF
Well djal FAlA oz AHEA2 3},

4. WAL 7Y

Foj2l #2589 HA
Aclth, AAEFYL

(Fuzzy discrete classification)

5 W

uzzy conjoint classification)

1) HX0U4ER

HA o) AL F= Al & FFS KA
12 EFE Fedd. 284 o] £ £ F
At 2R Az e 2ol glok (Leung,
1984). 2 B2 E3dlAE HAFA 9F

et 2N 72 et

HA Fazte] AE FA3A. ol F A
= 7 dF & AT Y geE v
Hyol Fd gho] 1] He & @, 28z 7
A7 ALE AAALE ALt FHstn
ol F FAM (I-A=) 22 A¥se FA4 P&
g =hEd. o] YF 2 wiabHo|sf, dfalAe|r}
2Bz Yol o] F£ A BgHA ot
2y fA 2RI ThedAl A Ad-Ha
ol JA N AR olek At F FALF L]
A BA E 7HA okt E/7F 7HEd Aol
HA-2 & o3P ] A4 a,bzke] FAHA
& a,c0e) FA45% ¢ bel FAAY Az 3
Brhe #Had ade Af gHg F 5 3
4 FAA L G F42E AHFE FAHER

T4 2 Aolnt. 28y ZE FA4FH
-2 & o|go] 75 Ao o=z we]yY
Al FAEE S old A P2 HBY Y
27t ek ol E HdAT olPss deoid
AR HA-H2FAE AFed, HH-FHx
4 R'=R*'qd w9} R* &g T3t of g
dg o} &8t ad g ol sted EF3}
Al Aot aFFol F&F = Aol

ALH

3=,
%:T_‘J

2) HXSHER

AdYEE 78 G5 ol & vigoz zygx
¢ o 3tAQl Pichat(1970)7F Awd dxza]&&
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5. Al AT AAEEY EAMFEF
) HI2RF 20

(1) Aol 25 A
A9 $Ho4 EAS 494
Ages 4 49AAE g Fa49

28 &8

Rl , Ad-FH& P g AL A
Réol| A WM]JH?'} oo et RPHL o] &

H 2 =

Bto] 3R o] AR5 3] FAHA 164 0. 7909
78] 277 a ’“ZOMA THAFGE d& +
At (zd 2). EFAAE ebg W4 3

), {idlA ogkg 7R dE) N+, (A 23 AFEE 294 (0.9725)01 A T 35 7
0%& 7H3 25} Ni+leA ogtg 7ha 94 F ARstng 2 8FzH0A4 714 G4 242
§ F3= Aol T AU o] F EAE Azxd FA4A ¥
@ X-X=X, X+X¥=X, X+X=Xo| 73 o] 27t 86.36%% 85.70% 2 ¢ &L ule,
< A &8t T ooy B Avad, FY, & AHla
® A4AA N3 AAFE FId AAZ} 9, 2A A ERAAY L FAA u]go] 0%0]
| +RAE Aot o Y FEEE 334 (0.9695) 0 A FAbt
TAE G, 2@z A 424 0.9429) A A &= A
¥ ¥az gu Fgu J4 DM L BY UM TS HMI o.M NQ 0 Bd MY 4T sHd aF SN LM uD g Ny UY Ay oy g
- | | k / [ ; '
o Il :
0.9305 { . ‘l
|
- S
IV .
P | i
| 1
, ‘
i

a8 2. HX0lA

g®2 T#3 dendrogram
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ZRSHE A% AA LR BROFRS o 39 we

gorl Al olF FAR 2ETEE A 43R
3 shgo] sue) TAE WART. o9 ol

FAsAA L 275A 9]l 0790000 4] &b E Ft
o TAsE F wix] Ao

A} wAEd ER FF AAd ok e
dl, #AEFE 71Ee THEA stz
AT AA NG Pt ARE
et azzg dFAsL %‘XM
stebstz 2 2l & {33t TAFE AA
A =k o]eldt Fulel A 7 -7-0\1*1% 671 2
TA o] A ettt st} 0.84527F9 A
£ ol g7 2 sHd. TRAAE kS 2o

A 1134, 4 o4, AF, A&, 4R

SR
548

(B 1) =AY HIZE Z8 Y U
v(A) HX X%
= A MEs | AAAE
%+ B 6 | 0. 102
% AL A 3 : 0. 104
A A 10 0. 241
A E= 4 12 0.408
A& A 9 0. 230
= = g 1 0. 181
A4 04 2 4 2 0. 369
2 3 A 13 0.295
v oF &) 4 0.338
A £ oz A 3 0. 083
) E + 5 0. 361
A o & } 6 0. 365
34 < ! 5 0. 483
a4 s | 4 0.333
P B 17 0.333
4 v ¢ 15 0.322
ok Ak < 16 ! 0. 082
T 2 % 21 0.171
A g e 3 0. 104
A48 e 5 0. 270
= 4 % | 4 0. 390
I T 22 0.425
ORI R 2 0.237
- 1 0.283
I R 3 0.162
& % ¢ |1 0. 265
A % % | 12 0.473
I 2 0.219

o
S

z, A8, 3FE, $4, $4, A8, A4

TA 219, 99, sk, 3, ¥, a3
A, s, Fd, 3F, A4, A, @3
A 31 FF

TA 41 24

TH 5 FS

<A 6134

& A3l oty At A g Axy
A ul gl e 2A TERIS G 4 9
TH 18 EAEE AHEE AYstne Az
o2 53y EAER 8 AFEAY 4 $F
AR FAS] Q0 24 28 Az 24
A oulge Fov mEFAA vlgo] FF o4
d EZAF2Z0dAAS) DFe Adne A2
FHEAZ FAH] it 5, g, 24
12 AL 5J4 & fAeted, ok o F
EAY ZETF2It Folslr) W ol £¥E
AR, ¥4 B9 FHRYY, 2He A
A2, adn AGLe g FFA

Aol FAE wgol AdelA A

rlo
N

g (FE 27 —1) /270 ]
ek, zEZE 2 oo
Tl M 28(28—1)/2 & 378709 a 4F A9
THAFE ol &T + Adrh 2 3780 £
xe FRAAE BF o) &de AL Aua
FRFoR Qe Eilset. zenz B oo
Toll A &= 0.2108 FE BHRAFT o)L 2
gheth. 0.21088 AAF o8
2] dAA *zlﬂ—% 23 §l7] @ Fo] vk (Tranqui,
1978). & vt2 49 a £F 0.20018 Ho) a
TE 0.21469 Adlgoz @e HolE m
o]q.

2 HAFHEFAM AHg £52 4
Aste TAE go2x A% dFsolel & I
Alolet.  FHAFE 387 =
TR FFAYS FEFEE ASFdnE AR
270 o} el Aol T mAFo] 2
él%oll it MEFE v(A) JAA 5 A

el Ve gled, olEg vzg A

FE ol £F 9F

|

i
it
_‘IL
R
e
M
™
e
lo

gjo

— 304 —



BR{-%5 tHBX| 21 & 8Xl 30(3) 1995

AzY FAF v gel BT
o) A4RAsE AWe Y48

%3
oh g

E Al

ol 2] 2124 §tel

=

ob 9 %]

F7h Aot
v g e a FEel A

SEEEEES

L=

g

=8

of

v &

ERECREETE

ol -
v T

2 A8

[e]

o AT BaH A

513
vE

2rh

.

—2R= g2 ojud sA%E AFHA

o A

a4

ol

174 2 157 A gel 74 axolth

47 3he] RSQ,

=]

s

I A S

TAEA S AF e

2) PUEH HBele| HT
ol 4ol AN EFATI A2 FAEAY A

£l

6}

Pseudo F, Pseudo 2 gh< zmeld w, AATLA

_?,l

7} 1~23]

A~
=T

&%
e w

£
il

o) ol = whal, A&, 7, 7

F
1) Jhell

[e]
T A

o v] g},
Aok, v

3, 3

KX
=

hil

4

ges 2t

%

o)

H

Fohed #4)

4

R

=)
T g

~

SR Forel w)go] Aol
ul

go] o] xATa A

7)1 &k FFAHS
2 3 A4S
e FA4gt

o) o},

(<]

el

e

< B

wlo
&

+
o

A

T

i

AelH,

N

Y,
=

KA

o] tha

L

Hq9 7%

£

EERR

R EPEL EEEES

L.

o

o] %3 A ol

ofs

i
=+

L]

- =

i

| ¥4 35

}o

T

— 305 —

WA, Ae
L A}8 B Fokrh

2

J_],_%i

of 2slel Ast.

3

SAHE - e,

A}



ZEHAHE A8 AAEFY BROERS HHA 2D HR

o] FojAct, o FAHFHE Hx| o] 4T Fe
FASAR S vz & A Tad Aolye
AR 4 G0l Aee HAHA.
HFEFARAAE 94 Baze] AolAe ¥
A% 4 QAL HA ALY TALAL
48 A% AFHE Ao A
Atz ¢ ¢ 9 F AR AL FE HA
Agel 2L ol gl 2HT AL 2
AE B &,

i A FAHER

TERoE F
R
=4
&

= FAEATE 943 o

£ AE A3, LAY AAt 23F
¥ab obdzh, A TAA HHI Fe TSR
49 234 ¢ TAHAeL EAge. 2z
TAZAA S ot Aol dAA 2 %
g Axz FHAEFE AUAA gd. &
At | Tl A EREAS] ETRASE 57}]-4 3
g3 AgelAnl, HAAFHERFY Ae T4

247 5= 3909 AAA PR A4
T 5 a 5 AYel g A2z I

AZHEFI B2 TALARTY e o

'
FAL YA 4 4= gAg, gud e
2 HAFHEFE THEAEL Be 9 T
Ag A a2z R S

AAFH LR
Az AL oHA = e g9loz AL

& 9o},

¥ EAE dAol2e FHEAC A4

A% olgd MBE 2T B, AAEF

gel 8 Adug 222 349 $ol
1

A4 zAL Ay zEu g #
Wg A Edle], HAo]Ee] FAHEA d]3ld
ol gt o] Aol 9=AE ulwdle] Motk E
AFe Weg 2%ed e 2o

AA, Ao 542 Age A4 H£F,
AP, ANANEA, EHFAAEY +F S
o8 A, JFY FAEAVIHoLEE &
33 ARE AT F goBE JRF /WS
5%1% o7t ed, Ao B2 3 AR

£ A5 s, Ag9AAE TE 4

dA4L wd e HAAol & e TZAEHN A&
37 AAE EEAA MG d4 shx e A
Azzlol dagd, e AEH TLEA A
A F3F Aoz & 5 3

=4, HAER7| Pl & Al AEFo #HA
SAHER ded, AA)AEFE ERHA

HA o] B2 Loz m3Id g AH:
7} it ERAAE GE&. F FA o] A
FARA FAo F3e FA o7t 248
%}9_11, A E Fde yael Ay, o
Ao HA o AR FE EFADN Hol4d L
23z Z3oh. ERADY FE a FFEY A
Hojl whe} Db =, A FAAd & B F
£ YT A a 7T £EFE AT A
At a £ A4S dTFA A AP o
g EAetn or oo olg @i o&) o
F-o] A o},

A, AAZHER Ade BFYLRY
interface® m3loz, 2353 LAx4L F
ke dle E5yelst € °‘r)r. 28z &

o APt 3t T4
of FAd F3le= BT FAHLLE «1 Tdo| 7t
3 2y HAFHEFE ERAHA A
WX A gol A AT a FFFE AHINS) o,
Az Aol Aoz dFaldte TAAE #
29 a FEE a 31 HEA =9 7R
ol o) %@Q‘:}
JA, HAEHF «
(fusion coefficient) &} ] H‘éf_ E 4
OD%, <A (stage) B2 % 7 -r‘{i,} 4 9}y, Pseudo
F 3o 45 #Fzstq ATA7 Aoz
TATE AR LA EATS x5
ARFY TAF AR 9A 74 d9H B
tho] &g, Aol Hv HEFY AAE
Zede AN TAHEAS fABIHZ w3
Aoy, HAFHERF= THEATSE A
£ A%E AFgct
A, Age SHld =AY JEg =
ol 4¥-f, HAAFHEF % ‘7'@—-* of o3 &
F3 AHXE AWy, o o} 4t
A Az FAA H]%°1 L =A% 2EFA

r
A d

X



=& . Azl
o TAF 59 Felo] shEsirtE HAA
7‘1‘3‘"73-5—%91 A AR ) 4EFe Azt oF
Ag zZtzm arh. zv HAAFHE

£ shte 247 o8 Ao Al FAl
e HolAL wggd. ez FTAEAe
-‘43}1 5709 =& =4
To] A=, o
EAdoz wAHE THL A 4,
e, 7&, FA, 4 AEE, AL A
g vlgo] L& FHH, FFE HEEY 3
Tx2 Qi =&
3ot

A, EFAFY HolHFA FTEAHANE F
Fam o & A EHd o At A
Ags SFol4 =AY J5H 4AE HE £
sASR A%s FARRT AF F %1"%
Apasts BE57 wmE gz Fed w3 &
A7t FEAE AL 9% dHeE 7—}7—}4
1EASE FAF2E w7 9% AR e
A 7} =t} (Rolland-May, 1984).

g4 R o)L dE WA o 1 &
gd9ge ¥z gk LA &g FHA
JARES ARNEFHEF Jolx FHAZAEA
(Fuzzy Supervised Classification) 3@ ##] c-
means 7% o] Ause] A RAL o) EFHE T
(Wang, 1990; Foody, 1992), X EfFHY F
2 w3y glAz Jdeod, HXAHFH LA,
AR gelH4Y 5o AwE EAHHZ v
wzbd 2tk a4AQ FTHEAE AsiAE H
Aol 2ol WEr AGHQ dFet FEAel A
48t7) fg AxEol Med oz A4

ﬂll!

L ELRE RIS
o] 1965w Zadehell <3
gleh. =8 v Gaines& 2
2o 79e 1s62d ez B ud uh gleh

2) 93 watwl B3 A HAge
Yok, A Aeg Lol ¢

3)

4)

5)

fh4E thEtxl 2 S8 K 30(3) 1995

u, HAAZL g o #Ag F4eolgte AA o F
Ade FRAYG A5 Eof TFEFH o] TZA
A A (spatial borderline)7t £ &3 AL =&
g ool opel AAG ) A (fuzzy object)e] =k
= 4% g g 2 ol Fg 94 WA
# Ry 7R EME g6 %
t, shukste] Aol E AFrEel el HAAY
2E4e FUstA 7] = Fol 2H(Rolf, 1980a).
19654 64 A FF A+ FIA, FAEEAE A
AX, AdEAe ANz T8 Feoloh

d & Ed EAH U8, A4 -4 - AW
(1979)9) d+% £ + Urh

24 2

2549 Qale] B 2L 2A 29 Ml s
Aol #A, 224 ooz, £oA WHol

24 A4 299 AAE T'Ha‘%}l ol 2 3t
25 Aol A7t FAGE o Eolrh o] o] &
Ruseel(1623)e] 23] A g5 ded, 2 234
s = wbd] sld el AW A (precision) L el B
e EAolgtn 4G, ‘B H ‘BdHzA
e AP Y A ‘AW QY AA S FAALY
Bza AAY 449 dHed g3 dAgde
olth. Az FelFY o Ed 4T m3AY
AR 5 4 gt g FddaA =Zate 254
ol #{ERY <olejt wAe WFd Y A
A AFA okr)slE =3 Ao d(Black, 1937;
Hempel, 1939). dl& £ 44 T7 94 x% 9

st A Hel FEAEAA Fel, FAA A
29 4% AA ALY &9 vastel % I

golgkz Agse Aot o L34 AL 03
| Aolel 4l @ sabe, 0.560 AREFE BxAol
Eoh & A 2700 gula el HE 2

9 st 2 2545 AAAG JUFYA =
49 = e ERE d4F AgHE At

el B54¢ Axzt Hade o dAZ,
Dummett(1975) ¢ Wright(1975)E Z 3 4] au
# (tolerance)s) FA1 2 qldlel cirldkvs F3
ok, duW A FAlE sl Axe AA e,

2 Azt UF Feol BE ARdAE dAs ¥
A5sl7] WEe] BE o] oprl"chy ol &eojth
‘—Jlﬂﬂi, Zadeh® Aoz & A EAEL

}\J,O O 7_]_ HE ;g‘;}_oﬂ _/_‘1.*_6—]__“_:_ O;]},
%?“%Qf&?lf«l% Fol 2EA0
Aets 2w, o £AF AR Ao



10) A934, 4%

ZHGHE AT AALFY BRHERS R 338 Hx

6) GEE 944 B33 o2 AAE AAEz 92
A vze ¥ 5 8. zzz2 ArdAe
Kolmogorovel] 2j8) F=e]slsl 483 o]0 g4
o ZEH onlo Fsls2 Fl

7 AAATLE 4 AN FY FEAFer A5
BR “REVolety Ug Yutd oz A ekdd,

8 Ltk ALAL 1 d(A, BY=Y, | pae) —pale)|

Ao A 84, B)= L3 ua) — ()]
9) ol ® AE2E Ageted HA4E FAeE
As beshd, 1ede FF9L ol Aew
LRI

[+]
1) A%

sk E}%oﬂ 2‘%°1 E]’*rEr gho}
12) TAEAY T AAA W 223 /2L of
3 oldEA g2 A ol ch(Everitt, 1979),

X ™

W3, 1994, §F=A47

AEF, 1981, “TAHEAE o &3 AdHA,”
FTEAA, 16(2), 60-66.

A3, Ad3, 1993, “$A vy S48 x4
A5 4+, dFdde 44 F3dd T4
=54, 37, 29-44.

FEA, 1994, “CHAID 1o o1& %47 59
AEH A7 A@A A, 29(3), 360-
368.

AR, 1991, #HAo| &, wtgAl, A&,
FAE, ZAAL, 1988, “FAHEE AW o g &
gluel A9 f3 3l A 7,7 Folo gt
2 FA HARgd A dFET 1, 69-79.
34, o714, Yo, 1979, “PFEA (AL,
4 2 5 AHEADEY A%, g9 9 F=2
of g A+, FEAH, 14(2),

Dukois, D. and Prade, H., 1985,

AFY, 1991, AAE W S5, TEAAL

AL

UAE, 1992 "G4 SR A s

YY" g da AAA A Fabe

ol %%, 1994, “=AY 715 ix]"]%*&%c’ﬂ

A% EAEFAAN BE AT, TEAY,
29(2), 83-96.

2743, 1987, ZA « EHzAMY, HEAL A E
Beguin, H. and Thisse, J.F., 1979, An axiomatic

approach to geographical space, Geogrephicol
Analysis, 11, 325-341.

Black, M., 1937, Vagueness: An cxercisc in

logical analysis, Philosophy of Science, 4,

427455,
Théorie des

possibilités, Masson, Paris.

Dummett, M., 1975, Wang’s paradox, Synthese,

30, 301-324.

Everitt, B., 1979, Unrecolved problems in cluster

analysis, Bicmatrics, 35, 169-181.

Foody, G.M., 1992, A fuzzy sets approach to

the representation of vecgetation continua from
remotely sensed data: an cxample from Landsat
heath, Photogrametric Engineering & Remote
Sensing, 58(2), 221-225.

Fustier, B., 1979, Les interactions spaticles en

économie, Sirey, Paris.

Gaines, B.R., 1983, Precise past-fuzzy future,

Int. J. Men-Mochine Studies, 19, 117-134.

Gale, S. and Atkinson, M., 1979, On the set

thcoretic foundations of the regionailzation
problem, S. Gale and G. Olsson(eds.),
Philosophy in Geography, Reidel Pub.,
Dordrecht, 65-107.

Gceodchild, M.F., 1992, Geographical information

science, Int. J. Geographicel Information
Systems, 6, 31-45.

Guttenberg, A., 1993, The Language of

Plonning: Essays on the Origins end Ends
of American Planning Thought, University

of Illinois Press, Urbana.

— 308 —



Hempel, C.G., 1939,
Philosophy of Science, 6, 163-180.

Kaufmann, A., 1973, Introduction & la théorie
des sous—ensembles flous, Masson, Paris.

Kérner, S., 1960, The philosophy of mathem-
atics, Huticinson, London.

Leung, Y., 1984, Towards a flexible framework

Vagueness and logic,

for regionalization, Environment & Plenning,
A, 16, 1613-1632.
Lowell, K., 1992,
uncertainity into
GIS/LIS, Conference and Exrosition, 10-12.
Pichat, E.,1970 Centributica a I’ Algorithimique

On the incorporation of

spatial data  systcms,

non numérique dens les ensembles crdeonnées,
PbD thesis Univesity of Grenoble.

Ponsard, Cl. et al., 1988, Analyse économique
spatiele, PUF, Paris.

Ponsard, Cl. and Tranqui, 1985, Fuzzy economic
regions in Europe, Environment & Plonning,
A, 17, 873-887.

Racine, ].B. and Reymond, H., 1973, L'analyse
quantitative en Géogrophie, PUF, Paris.

Rolf, B., 1980a, Black and Hempcl on vague-
ness, Zeitschrift fiir ellgemeine Wissensche-
Sftstheorie, 11, 332-346.

Rolf, B., 1980b, A theory of vagucncss, Journsl
of Philosophical Logic, 8, 315-325.

B8 Etx| 2| 8talx) 30(3) 1995

Rolf, B., 1981,
Thesis, Lund.
Rolland-May, C., 1987a, Fuzzy data processing

Topics on wvagueness, PhD.

1: concepts, formalization and statistical
indices, Sistemi Urbani, 193-211.

Rolland-May, C., 1987b, La théorie des sous-

ensembles flous et la géographie, Espace
Géographique, 41-50.
Russel, B., 1923, Vagueness, Australasian

Journal of Philosophy, 1, 84-92,

Tranqui, P., 1978, Les régions économiques flous.
Application au cas de la France, Librairie de
Univesité de Dijon, Dijon.

Wang, F., 1990,
Image Analysis through Fuzzy Information

Improving Remote Sensing

Representation, Photogrametric Engineering
& Remote Sensing, 56(8), 1163-1169.
Wright, C., 1975, On the Coherence of Vague
Predicates, Synthese, 30, 325-365.
Zadeh, L.A., 1962, From circuit theory to system
theory, Proceedings of Institution of Radio
Engineers, 50, 856-865.

Zadeh, L.A., 1965, Fuzzy Sets, Information
end Centrol, 8, 338-353.
Zimmermann, H.J., 1991, Fuzzy set theory

and its applications, Kluwer Academic Pub.,

Norwell.

— 309 —



Z@SHE A AA LT Hiwsy FR #R 23 HRE

The Application of Fuzzy Classification
Methods to Spatial Analysis

Summary

Classification of spatial units into meaningful
sets is an important procedure in spatial analysis.
It is crucial in characterizing and identifying
spatial structures. But traditional classification
methods such as cluster analysis require an exact
data base and impose a clear-cut boundary
between classes. Scrutiny of realistic classification
problems, however, reveals that available infor-
mation may be vague and that the boundary
may be ambiguous. The weakness of conventional
methods is that they fail to capture the fuzzy
data and the transition between classes.

Fuzzy subsets theory is useful for solving
these problems. This paper aims to come to the
understanding of theoretical foundations of fuzzy
spatial analysis, and to find the characteristics
of fuzzy classification methods. It attempts to
do so through the literature review and the case
study of urban classification of the Cities and
Eups of Kyung-Nam Province. The main findings
are summarized as follows:

1. Following Dubois and Prade, fuzzy inform-
ation has an imprecise and/or uncertain evalu-
ation. In geography, fuzzy informations about
spatial organization, geographical space perce-
ption and human behavior are frequent. But
the researcher limits his work to numerical
data processing and he does not consider spatial
fringe. Fuzzy spatial analysis makes it possible
to include the interface of groups in classification.

2. Fuzzy numerical taxonomic method is settled

Jung, In-Chul*

by Deloche,
Depending on the data and the method employed,

Tranquis, Ponsard and Leung.
groups derived may be mutually exclusive or
they may overlap to a certain degree. Classific-
ation pattern can be derived for each degree of
similarity/distance @, By taking the values of
a in ascending or descending order, the hierar-
chical classification is obtained.

3. Kyung-Nam cities and Eups were classified
by fuzzy discrete classification, fuzzy conjoint
classification and cluster analysis according to
the ratio of number of persons employed in
industries. As a result, they were divided into
several groups which had homogeneous char-
acteristics. Fuzzy discrete classification and
cluster analysis give clear-cut boundary, but
fuzzy conjoint classification delimit the edges
and cores of urban classification.

4, The results of different methods are varied.
But each method contributes to the revealing
the transparence of spatial structure. Through
the result of three kinds of classification, Chung-
mu city which has special characteristics and
the group of industrial cities composed by
Ulsan, Chinhai, Kimhai,
Yangsan, Ungsang, Changsungpo and Shinhyun
though the
appraisal of the fuzzy classification methods,

Changwon, Masan,

are evident in common. Even
this framework appears to be more realistic and
flexible in preserving information pertinent to
urban classification.

Key Words: spatial analysis, vagueness, fuzzy
classification method, interface, urban classifi-

cation, Kyung-Nam province.

* Senior researcher, Kyung-Nam Development Institute
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