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t A Natural Language System whose Interence Process is
Fuzzy in Selecting Building Materials by HIROSHI MIENO
and JuN-IcHI ToucH! (Faculty of Science and Engine-
ering, Tokyo University of Science).
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Fig. 1 System flowchart.
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Table 1 Level of adjective.
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Table 2 Fuzzy grade of demanded properties.

B R | vy |88 Fuzzy & &
E#bHT H $9 | {6/0.1, 7/0.4, 8/0.9, 9/1.0}
BN H $8 | {6/0.3, 7/0.7, 8/1.0, 9/0.9}
KEH| H $7 | {6/0.7, 7/1.0, 8/0.9, 9/0.7}
4 L| H $6 | {6/1.0, 7/0.9, 8/0.7, 9/0.3}
aHHT L $1 | {1/1.0, 2/0.9, 3/0.4, 4/0.1}
1 L $2 | {1/0.9, 2/1.0, 3/0.7, 4/0.3}
Ken| L $3 | {1/0.7, 2/0.9, 3/1.0, 4/0.7}
2L L $4 | {1/0.3, 2/0.7, 3/0.9, 4/1.0}
NIL H $H | {6/0.6, 7/0.75, 8/0.9, 9/1.0}
NIL L $L | {1/1.0, 2/0.9, 3/0.75, 4/0.6}
NIL M $M | {3/0.3, 4/0.9, 5/1.0, 6/0.9, 7/0.3}
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Fig. 3 Fuzzy sets of ‘big’ and ‘small’.
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Teora NEGA)=A
MUST &%  CON(A)=A?
T, MUST & & CONNEG(A)=(A)

12E2E, REFTRKEV] KRT3HEERRO K
S 3.

K&\ A={6/0.6, 7/0.75, 8/0.9, 9/1.0}

A&7y NEG=A

={0/1.0, 1/1.0, 2/1.0, 3/1.0,
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Fig. 4 Efect of negative and ‘must '
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4- & z.1¥, GUM-SHEET B8 L Tid, BT & TEE
EHoZR (8¢ THY, MREOFRR
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¥8=1{6/0.5, 7/0.8, 8/1.0, 9/0.8}
4=1{4/1.0}
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Table 3 Fuzzy grade of material properties.

iR Fuzzy % & ® o
¥9 | (7/0.5, 8/0.8, 9/1.0} 9B
¥8 | {6/0.5 7/0.8, 8/1.0, 9/0.8} 8¢5
%7 | {5/0.5, 6/0.8, 7/1.0, 8/0.8, 9/0.5} 750
%6 | {4/0.5 5/0.8, 6/1.0, 7/0.8, 8/0.5} RN
¥5 | {3/0.5, 4/0.8, 5/1.0, 6/0.8, 7/0.5} 5¢50
¥4 | {2/0.5 3/0.8, 4/1.0, 5/0.8, 6/0.5} 4<50
¥3 | {1/0.5 2/0.8, 3/1.0, 4/0.8, 5/0.5} 3¢50
¥2 {1/0.8, 2/1.0, 3/0.8, 4/0.5} 28560
¥1 {1/1.0, 2/0.8, 3/0.5} 1{B0




510

X4 BHOF—s~x—2
Table 4 Data base for building materials.

HNE o HBITE | WEEE | BRE | e
GUM-SHEET ¥8 ¥8 4
ASPHALT-BLOCK § 2 ¥5
LINOLEUM-TILE ¥ 2 8 5
MOSAIC-TILE 8 8
ASPHALT.TILE ¥5 ¥5 ¥5
BLICK ¥8 ¥5
TATAMI 8 ¥1 1
ThHobihs.

6. & & B
MEMEREDS TR REE EORE, MELTWH 20 %
RYIEELE LTHAELERT 3.

BAEIZ 0~100 A2 LD, 100 ICEWER, bHkME
BEEERMEN—-R LTI EERLTIVS.
BEE M 13, ERMEDOA v—v .y FEKE
ma(z), PRMERED » v/v— oy FEEM S 2 W I2HEIE
B%¥x me(z) LT3L, ROXTIHELINZ.
M=100x MAX manB(x)
=100x MAX MIN[m4(z), ms(zx)]
0=M<100
7oL 2, BERUMEN TEbDTREN] 1512,
Z® Fuzzy $413
A={6/0.1, 7/0.4, 8/0.9, 9/1.0}
THY, D, HRMEED Fuzy #£4H
B={(5/0.5, 6/0.8, 7/1.0, 8/0.8, 9/0.5}
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WE DS Fuzzy TRRWBAR, BAOBEDOMED,
FERURED # viv— v o TEBOMBICEAL TN 2D
T, 2—=HYOBL5HAUL-KRLTNEEEI N
3.
MRS Fuzzy 128412, HAESRICIENRS 2
DT, Fuzzy TR E & LN, BEEOEMAE L
BAEANBES. D LR, MHOBEDEL T
Bz Liziss.

# 5 ITERMRES Fuzzy BBAICH>VTOARL
TH o, ERMAED Fuzzy TRWEAR, #xH:
HES Fuzzy T8, o8B Mn—KT2L 2028
AREZ10EL, EhDLEr0LT 3.

7o AW, BRMERENT OBAR, WEHERERSTOD
LEDABAEER 0L L, EDDEEIBHAEE0
L33,

TDZ &3, FER#:AED Fuzy #2412, SBET
BHEHCIEZ b ¥, ERMUESARLE x13, EE
TEMEERET 22 &I, ohAdick -7,
A—-HDERKD -1 BEMBTEBCEICHS.

W, RO 3H0MBEX

@ BITLPT.

@ EBHEICHEMKEES.

® MWRESEBRHAZ V.
BANEINIETEE, BADOHEXD Fuuzy $#£4
RO X Siciss.

@ {6/0.6, 7/0.75, 8/0.9, 9/1.0}

® {6/0.3, 7/0.7, 8/1.0, 9/0.9}

o, ® {6/0.7, 7/1.0, 8/0.9, 9/0.7)
M=80 TOLE, RLTRINIMHOBEAEDOHEGIZ
LHEINS. F6iTRT.
BORYEREL MPRIEIE D ML A €10 & 2 BAEDHES
x5 & = B
Table 5 Compatibility.
M}% ¥9 | ¥8 | ¥7|¥6 (¥5 ¥4 |¥3|w2|w1| o |8 |7 |65 | as]| 2|
$9 00| 9 sf s 4| 10| o o ofwo| w| 4 10| of o] o ol o
8 9| 100 8| 7/ 50 3| o o| of %|1w0| | 3| o o] ofl of o
$7 80| 9/ 100 sf 7| 5| of o of 7f | 1100 | o/ ol ol ol o
$6 70| 80 9 100 8| 50 o o of 3| 7| % 1100]| o of o ol o
$4 o ol of s0f 50| 00| 9| 8| 7| of o o o| of wo| | 7| 30
$3 0l o of sof 7/ 8| w00{ 9| 8| of of o ol ol 7/ 10| sl 7
$2 0| o of 30/f s 72 8| 1100]| %| ol ol of o of 3| 7| 100] o
$1 0l o) of 10f 4 50| 8| 9| 00| o of of of ol 10| 4| e/ 100
$H 100/ 9 8 75| 6| s0| ol of of 0| 9| 75| 6| o ol ol ol o
M | 50| 70 s f 100/ 8| 7] 50| 3| of of 3| 7| w00] 72| 3| o] o
L 0f o] of sof 60| 75| 8| 9| 00| of ol o o| o e| 75! | 100
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Table 6 Example of compatibility.

HEZ B R pow | R | En
GUM-.SHEET 90 100 0
ASPHALT-TILE 60 50 70
BLICK 90 50 90
MOSAIC-TILE 90 100 100

T HHORE

Y27 s, B, HELESES RUN 2
<Y N TSN AU ETH MR REL,
mhdT3s.

F6DLSICHAEMNHE SN LT SL, RUN
TV FOEELIVROX S ICHAINS.

RUN (SO) o8&

ASPHALT-TILE 60 50 70
BLICK 90 50 90
MOSAIC-TILE 90 100 100

GUM-SHEET i3, W#tEDFHhos 50 UTFREOT
BAhEy. 230, FERMEICHLUTHELE
BEEMNET~TRUN o= FTigELEAELE
oMEloadthEh, 20, HELCESELH
Hhahs.

chickh, -+, Wb, SERMEELZED
BEEEELTVALERATENTES.

RUN (80) & L7z:BARKD X ICHAINS.

RUN (80) piga

MOSAIC-TILE 90 100 100

2% b, HEIWESEHNT T 80 Dl oM
{2 MOSAIC-TILE A4 T35 5. dL, RUN (0) &
wEIThE, TRTOMESRAINET &S,
RUN (100) &fgEdhid, coBaRBicdbhing
hizo.

cp&HicLT, 2—¥i3, RUN a=v FTHE
EA 10055 03 CisETAC ik, HRERSE
RWAHIEHS, REOMKERET 2 LN T &
3.

Fibb, 2—¥uRkEiC RUN a2V FTHEHAE
%100 L5 L-EAR, BrbihIhiEn. 2L
<, AFR, BAKLE 80 $TTUTHS. 5L,
MOSAIC-TILE 2183 L N T X %. 35, AEM
LOMEEELVEAR, SSIKHEAELR 50 FTT
FTas 3. #5733&, MOSAIC-TILE KA <T
ASPHAL T-TILE * BLICK 282z LMT% 3.

#5mR% Funy LLEBREEY X7 4 511

oz iz, 2—¥ic, RUN a=v FOBRE%.
FRBTLEILEY, vuBP LT, MERERET D
TEATAMEICLTEYD, F—2X—RALBHRINL T
ZHEOBNE MBEARBCEYTH S LEALLN
3.

8. & & b &

AAEDRIFRPLBFADRYZITRRINEXOD
BRBIUF—20H0E &% Fuzzy EATEHE
LTEBMLL, #HEREE Fuzzy {LUIBEMEE
EYRF LU 1, EBIKERALT 20
BHHEEHEID .

POFVREAMBELFEIRY, HROVYZRTLIT
AT, BOFNRF—2PXGRAZ VR T AR,
BHOSBF~DOLVIBAEEDEZIOND.

B>, MRlF—42~—2icid, 30 FEMEOKH
K& RO LB 14 BEOERIERNSD 5. 172
L, F—2~_—2~0fADNM, BEREHITT:
3.
HEBMIERAYABHAER 2 -0 HITAC
8800/8700 %A L 7. HHEEIZ HLISP TH 5.

MBI 2 =Yy TEBOME LD X SICRET
ZTH A, AFETIE L A, Zadeh OREP %2
ZiCLTRELE. UL, Akxvi—v .y TERE
DER2—FDOIHRTLICRNEIDT, F2 YT L
A vn—y g TEBERETELCENBELNE
Bz 5.
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aRUNCsO ZAIRYONI YOKYU SARERU SEINOUO AGEYO

@ARUKARINI GAISARE NIKUI.
oK

PHAMOUNI WARIAI TAERU.
0K

@0WART.
MATERIAL LIST

HARD-BOARD 80 90
GUM-TILE 60 90
LINOLUEM-TILE 90 €90
LINOLUEM-SHEET 90 90
GUM-SHEET 60 90

@RUN(60)
ZAIRYONI YOKYU SARERU SEINOUO AGEYO

@TAI NETU SEIGA TIISAIL.

0K
@HIKAKUTEKI OUKINA MAMOUNI TAERU.
oK

20WARI .
MATERIAL LIST
GUM-TILE 60 90
LINOLUEM-TILE 60 90
GUM-SHEET &0 90
VINYL-CHLORIDE-SHEET 100 90
0) .
eRUN¢E ZAIRYONI YOKYU SARERU SEINOUG AGEYO
@HOKOUGA YOUIDA.

oK

Nov. 1980

BEFEHSE, No. 44 (1965).
8) WABIIE: 74 FOILDORNAENF =
v7 YR, BEX, 11 A5 (1975).

‘@MAMOUNI SOUTOU TAENEBA NARANAI.
oK

@0WARI .
MATERIAL LIST
TERRAZZO-BLOCK 90 100
CLINKER-TILE 90 100
MOSAIC-TILE 90 100
GUM-SHEET 90 100
VINYL-CHLORIDE-SHEET 90 100

@RUN(40) .

ZAIRYONI YOKYU SARERU SEINOUO AGEYO
@MAMOUNI TAE YASUI.

oK
@SYOGEKINI SOUTOU TAERU,

oK
@TAI SUI SEIGA TIISAI.
@0WARY .

MATERIAL LIST

LINOLUEM-TILE 90 70 60

RS £ 7 &
Fig. 5 Example of execute.
(FEF1 54 42115 18 HZAY)
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