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Abstract

Previous studies have shown that excessive risk assessment index of selected item,
judged needs a lot of information will result can not be quickly analyzed to obtain the
necessary information, select a small amount of information, there will be insufficient,
leading to potential problems and no exact judge. The properties slope hazard
evaluation, many of which are "fuzzy" and "uncertainty" and other features, such as:
"slope erosion, slight and medium and serious" can not in general the numerical
indicators as the basis. In order to quickly provide the community determine the slope
of potential disasters, the study proposed by Mamdani scholars min-min-max fuzzy
inference method, will want to assess the level of potential cases to be evaluated.
Empirical case of disaster assessment indicators and fuzzy inference rules, by
comparing the membership functions consistent with the possibility of getting the

most experience in similar cases, to quickly assess the level of potential landslides

This research followed Chih-Jei Yang hillside community in 2006, made for the
rapid assessment methods (N2-PASS) set, leading to potentially dangerous
community, "slope gradient, slope materials, slope upstream catchment area, along the
slope, whether the water or debris flow through on the road, the slope of the
permeability of soil, slope landslide history, degree of weathering on slope, slope
vegetation conditions, slope of dishing, slope of trees or utility poles tilted, slope
erosion situation, slope (toe) water seepage, cracks in pavement or ladder, housing
safety setback distance, retaining walls convex deformation or cracking, soil or earth
retaining wall has collapsed rubble, retaining water phenomena is not normal, drain

usage" and other established disaster assessment 19 indicators of membership

VI



functions, fuzzy reasoning as the basis to assess the completion on the Taipei City
Government Bureau of high, medium and low-risk group, 20 cases as compared to the

parent community, the community building experience in the slope case.

The experience case is built complete to be wait assessed cases for 10 and
experience of 20 in case of fuzzy matching to compare the similarity of their case can
correctly judge the 10 groups were to be wait assessed case with the risk level,
showing this assessed module for slope communities have correctly judge the disaster

potential.
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211 &

% 5| N 32 R p >t Schank fr Abelson £ & 1977 & 5 B ch- BIR#HPEA 2
/E:r;‘im‘s 2o B A AL T A1 EESE TS A ko 2R N REE A
AT - AR T A R - S et § EATE A 0 T AR R AT
T FRAP RS K 0 RPN g g T SR AR ED

EES LB ERES PR R E G LA L BRI TR R

Roger Schank #1982 # #7% [+ ik 7z % Dynamic Memory | ¥ » ¥ {4y itti6
ARG RPE A e N T A e s Flpt & N desm g%#fﬁﬁhx%’\r’\ BE ¢
" G ERRARAG TR A, RipeRL I Ak (mEF
1997) #r R G|V ape L S/ N WAL Y P - FRREEFLE Y v
e BEE - SBAEEAHRES OF 4 Janet #ET > 4 a0k 5 Cyrus # BFF
SR AR TS b R

RGN  RE TS R T A T Kb s T REEY 5

TR Gl G 5 T T R Gl RIR R A EL T deo B RIR 4R p R

She

PECRIHNRLE LR 2 e 4 CHPH AL A a2 2 HE G v
%82 73 R4 (rule based reasoning) BF 0 R F fRA-E G Bt T ARG

FenR{E > @ 2 b5 4812 NﬂﬁMﬁAQMAﬁL*P4i$ﬁﬂﬁW%°
Schank f= Abelson % 1977 & # & 1 £ §5 (Script) 3% 1 g A #7eff A 4w
WP Lo B BARAE G RS - k- R E fpo §RAIATORE S
e MR I enE fde R (I R g e i) RER SO RATOE S -
Riesbeck fr Schank 7 1989 # I ;' #-% 6|V 4832 . & 5 © “A case-based

reasoner solves new problems by adapting solutions that were used to solve old



problems” - X G| I BAZ AT R E @R Y B AR RfEAC K o
Leake % 1996 & £ #-dp 2 1% % G- P FER A > 58— B 3 WP 85~ B

WARHMIT Y BFANZFMINAGZE P 304 R A2 A0 20T L

iy BEHLOPEE o P RGN AN A i R 2 Bz B %

4o 2.1 #77 o

input problem description

Problem Space

Solution Space

B = description of new problem to sohve
O = description of solved problems

{0 = stored solutiors
& = new solution created by adaptation

RSy b fofdid Rk Fengy P % (Leake, 1996)
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¥

P

Leake f= Wilson # 1999 # 1 % 7 4a72 & fL @ % » %a‘;] " dp 2 EnRt KL G AP
0 ErfiE o

R AN g ¥ e B R 2R (Amodt & Plaza,
1994) % - B R * £ 3P~ (retrieve) > T d Z 6| E ¢ $5fop &% & (problem
case) A8 ik k) S H = B R AL K@% (reuse) d 4p i enk by ¥ FFB- 1 £
iz HZ BRAEBDE (revise) B2 % b B ehf2 ; ¥ v B RP|EIRY

(retain) SR ~FET AR b 2 (SR FH|E P R ER LT TR Y
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fe] AR

1

RETRIEVE

mwmcmA

RETAIN

REVISE

B im o) AR R T A\ BB RRF A

W22 6| EERE (Amodt & Plaza, 1994)

212 H G| L BHEp
(- )% 5|3 P~ (Case Retrieve )

L0 fRARTE G R OHET D RARA PR GEY FH 0L R AT
mEAPE RGN B AR R B RBEY 5D RY FAF T A A AR S
SERERS S R S S A AR A RS £
Bryo R EFLEFEA 0 A R OIRR W AR 0 R b0 Bow R b 3
o of- TR E GO o

FI 1095 58 BSR4 B AE T2 30 fRAARTR AL OB A2 I Ao R 5 T 5
RO A RAPEE LT R - BERNROIRI 5

ZhleR IR w fE 7 50
1.8 317 482 (Nearest Neighbor) :

TP dp AR R v e o b~ R B &3 Baig £ (weight) o B (8 48P



EExHE RREoaip iR L @ (weighted sum) - F0p &% 6|2 KR
Gz BFAp AR R e % o] KRB &G A7 B REER kG| 7 BTH A 2 15 0 kAL
TRBEY 2 GF - RFREATE A A FRAER T 2
WA EG R OEEAPETE B 253 F gl -
2&?;1 7% (Inductive) :

R BIE ki WL g R Gl AR E Y B hk G R T ApT R
L I FRFE R E RO R A R B el G0 RS AT

¥ = RGN TR T R A R T - B B

\;N\

e

=

(s
3

RO RGIR PR e 2 ek A BRI EE F AT B4 2
B 40 & GRS 4 AT A SR ST R B PSS B 8 % elD3 -

C4.54r Eff;}ﬁ(CART) ; C458. 4 ID3F ¥ iximit @ &k » &ID3? > & 4% vRit

Pk A HH G LR T R B B AL B T AE R R R T B
TR o T I 3 H(Bntropy) K E AT £ PF R

LEL E RIS A e

_R.\

PR ER- BLEOTHEL S ID3S - &
O R A R R S e
BERF HG % TN 2 oRFLEFOTAEE S LiehDA BT AL K
fe Ken §"*“J:}i 1C4.5 (Quinlan, 1993 ) #-H & it b o X 5+ & &0
3.0 5172 (Knowledge-Guided ) -

HEY ARG AR R e SR R TR R ] B AN R
TN RN Y IS S IE T S N o it S e IR L
PIF I 0 & Fpt o F R e EI R EE B R A

( Barletta, 1991 ) ( Brown & Gupta, 1994 ) -

4.8
R BB H R 22 RO m S R P
WO R LR B IFEE S S kbR RS
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Flp A TR ORI A S 0N pE R Y o FEGBH T & 8
II—“J—/T *‘LH/——\!W °
(= )% 6|£ * (Case Reuse)

SBHEE-R D2 AR R (5 B PR R R LB N R hE T 5§

% | (Candidate cases) * #2 % 4 | 7 ¢ * ipub & b 17 R B AL sk be LA

|

7B F R L R AT R AT AR TG R A X2 R R
Glod HYERT P @R ERARNT P ROILE TR T

(2 )% i3 & (Case Revise)

E N L ‘l‘l\f'”ﬁ < b Sk 4 = 9-' v Er 2 R = 13 B4 B b iy
i T o FFEIT
EEFZEHEP E Fﬁgf}uj% ;{ﬁ’r ORI T ek %o M pEE IR ‘%ﬁ'ﬂiiﬁa

WEERBERE S P E A R RGBT 2 A2R > I LB BB R R 7S
o LR ARG AL SR 0 AT F okenfRil B

(2 )% 6] %% (Case Retain)

EHEEEY S P EFNRD N HENRT] R T REHEY
%k b B 0 L TR IATR GRS R Y F AR R OIE
Pord EECBERGIEY X NARERMGOITRHS UE A 3 ET R
%"""J)i?iif:#%i‘g’l %l |;|)E‘ﬂiﬁ,;hgég,7fzg X Pt & GIREE 0T

il IR §—%"a‘ﬂ 21 (Derere, 2000 ) » B2 R B3 (BF & 4] AILH5 T 1Y

E’]f'i’ﬂ"rﬁf%a%%ﬁiﬁg‘?fié?f%ifjA@Em,ykw &m‘;;,( j\/‘ 7%‘“’]'%3,

2_ 2R q‘]éé‘:’]‘#%%ﬁ"ﬁi&l}”})\ %&l})ﬁfﬁ;?;;”ﬁ f_ﬁ,;fé_'ﬂ%fég\,z J}ﬁ?ﬁ—'ﬁ\_ﬁ.
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o5
wbu ©

Kb ats Az A BAR AP AT Y P B AT REEN AT B TR
PR IER A AT ek RN REO0E T IR
oA A pinz ki £-F o Lo wFRE: The|R (Case Base) » #h
) SEe A IR ER PR 2 - T RBIRG
%ﬁﬁﬁﬁw’jﬁﬁﬂiLﬁw’k%ibﬁwwmﬁlm%iﬂ,x&mf
g AR kB b4 AR RGE g R 2 TEE BEs - F ot
AR R TEBEOL TR o d P RN ERF L BT IR E
18 TR K B2 R kB BUARE LR (2000/9 ) TEIERR A U4 (1990/6)

ot BTEEE A fere (1999/11) = £ 2 R RAD #2423 Finz2 %06 F5G

h

Bl j R BERER 2R Kb 0 T gk T 2 RGOS B B Ik
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22 R IEH
221 #T&E
Zadeh#& 32 4 1965 F & I i@ % » H* R AR B 2P RIABEDE S L
WEik A2 R (Membership) ch2 E k& 7 B L A 2 RIS B L2 HE M
B VHRIPREESFSEP L LR RGFEAL TR G YL G
PRk E AT T LG GRS HR Y Al A H 2 B
AR 3t BN ERG I EE- Fo AR R ET Ly ELEE
RSl 2 AT SRR O T T T SR AT TR
B FOE S MR R A S st B . 2 HEF L
@&g@@ﬁ,ggﬁm«%iﬁﬁ—%ﬁbi@ﬁ%ﬁ’ﬁﬁﬁr%%J
B2 afaM e (T2 - B BEEADEERERAL -

o RO G EERT 5 R AT LR R £ R B

=)

%@*%%ﬁ&?ﬁﬂmﬂiﬁwﬁ#{%@&:@&@ﬁ%iﬁﬁ@ﬁ&qg
FAFeE TR E LT HERE AL T L EEEM G R > A BT - B
Epopne BB G EHORE- BAZENE-BREEOEAARL > IEN
M RARFRIT] > FORARRIT0; F] L B ® FHEOR LT U FE R Sk
MR R e it R -
222 #HE sk

- MBS E ARt H R L% (Domain) P et BAE 0 ik H A
WARE RIS R L2 MG A NE G TApM 2 T2, S A R F
ApdRT B LR & o B & (Fuzzy Set) 2 & §_2 2/ & #ic( membership function )
KETAd 2 Z2 BFefphd % o

Vo B EhB i A TAph | 3] T2ap ) 2 Bl TR % o
Wb b & AR ga AR R E LD

Bk £ o XEFEADE I B PEADEY » $4 750 &
f 7
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BRELP E AT b AT LR AR - TRR R

W
S
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;f »

BRI A 2

SERE = GRS g 3T S A LT SUR A VIR - R
BAXK  EARARITNORE R ABH AR T TH RIS AR
R BREOARF M

- BRI RT AT R FRAE L L F FnE S TR
a2 EE - S BRGSO AP g &7 s e o0l
LG RRM ey FRAFT RO E ERRBAA L TRIP R
(RS A o

Toa A E 2 A Sl

(- )= &35 (Triangular) 2 /3 ¥ ¢

x—a’ if a<x<m
m-—a
b—x
X)= , if m<x<b
p,(K) =0 i

0, otherwise

d Pt EARE Sl (N o TR xehE otaslbl BT pE .
PEXE B LATRE R R 50 FxARFTmpr > BARARARS S I ExiED
WimpF o HEBR L1 & 8- HBRE ST BEL L 2 IoR23% 7 -

H4\x)
A

1.0

“-\\

0.0 L \ -

4 m
b
W 2.3 = 435 (Triangular) 2§ S # (fFs? > 2004)

11



(= )2, (Trapezoidal ) # % 3 ¥ :

x—a’ if a<x<b
b-a
I, if b<x<c
X)=
pX=1

, Iif ¢c<x<d
d-c i/

0, otherwise

ExE A aFdz B R EXE R AT AT L0 B xAAFITbIIcE
P HB B RARS  FXELF AbTFlcn®m AN » MEFHSGEADLL 45

¥
Bt ® @5 1 2 oB2.4%F o

H,0x)
A
/1 II'.
{1 A
/1 13
{ ) 1)
{ I
Eoo I
P i !
I.'"l | I
/ : :
i [ |
I I
0.0 .-"l [I .I- "u; > \

W 2.4 #3% (Trapezoidal) ## & 38k (Msi¢ > 2004 )

(= )% 2773 (Gaussian) &5 % ¢

2

X—m

’uA(X):exp -
o)

R IRE LR P SIS AL W IRRE L d - JUETE SRS SRal s ]2
Bl k3 fr R 2 Sl R R A T AT 0T R BT e ik
T TEHEmE R o RF T T EmPFE 4 AEARL > T 2 H B35k 0T

4R~ 7 A5 457) (Bell-shape) #F /% ¥ > 4o B2.5%77F °

12



® 2.5 B 274 (Gaussian) 2/ S8k (fsi? > 2004)

223 fip itk
HoR 483 AL % gk 5 4p B 4o A 18 5] 2R B - % “TF-THEN”
s B0 5 - 485 AR 544 (Schmucker,1984) 5 7 T d A
SR Rk e e AR Pl R R & o

Fprr R ARANAEFE TR RE EBETY ek B

g

-~ R A BRI B A BT B Y AT AR M
LE BB E L o ST
(- )H# 2 & (fuzzy intersection) * AN B

vy X P hagdas Rk E ASHOPF & BEEDFHAE SR

Bt Aﬁvﬁﬁ%’)ﬁﬁﬁ%% £ B ﬁvﬁfﬁ%fifé@ “fr (and) " EH o

., (X)=min(g (x

(= )# k5% & (fuzzy union) » AU B
oy XPehnigas P EEASHREE Bﬁiﬁﬁnm&ﬁ?%&i‘t‘“ﬁf)@
% £ Amﬁfﬁ%)ﬁﬁﬁf)@ﬁ:@ Bmﬁﬁ;‘%)ﬁ@ “& (or) " EEH o

uAuB (X) - max(lu/: (X)’ lLtB (X))

13



(= )kt B (fuzzy complement) » A
ity XPchrgas - BHREENFRRL oS 1@ RS- B

WhELEIpiH TR E -

pX)=1-p,(X)

SRR B £ 2 sk B4R (Fuzzy logic) kit V- B
5243 (Approximate reasoning) ek B 0 ¥ % AL E ¥ HoAD cAp 01 T o
iT 483, (Approximate reasoning ) =% I8 H P Roks hdp i) T

W2 Ay R deki2 Bl 3F % 48 »l4e : Mamdani £ min-min-max #5842
# % ~ Larsen 2. min-product-max -4 483 /2 ~ Tsukamoto 2 #5483 /2 - Takagi
272 Sugeno Z_ s dih 2 & -

d AP Y % * min-min-max HoR 4@ 2 0 Y 53 min-min-max Ho 48
wmiE RGP

o & BAcB 2.6 #rm > HIEGHERLT 5 = B I R

(=) min(BAEF)EE > f ERPFENLFRRY, -

X1 X>

7, = min i 4. 4 fin (.. 5]}

R LRI A BB A L Rl B x, W E

Box B, LW B A HRE By 2, RIS TS

WI, = min{min(Ai,xl'),min(Bi,xéj}

(= ) min(BAEAE)IE B > M-8 RLI0 HfE R P T B3R 30

C= mm[Wyuci (y)j

14



R 3 CER Nl

(2 )1 max(BAEAf)i8 }

B¢ A 2 ]

¥ n ~~
C =max_C,
i=
y Hbd pXy s E, i
1 A ' = A o
[ — B 1 W
P T — -'I.l'. .I'I-"l.
/ 7/\\%.' \ &/ \
— ) = 41 W
X X T
X B4 L OR TiQ
i U ‘) B L S
1 1 L
/! M A
/A -
I XL ¥
15, & B
CEEP)

¥]2.6 min-min-maxfPHHE T AW (F e FX

224 HREHABMAT
T FLT PR o EI TP RASETRE R ATFLIE S 0 R
78 25 TG GEHRTR Y RFIR Y OR IR M T iR R
oy (MEFHE-2007) ~ @b * 3 2 prei®h &
S B AT 2 B (AR B
— MG REREK

SREIRRTE & (VR RS

»'L»7 /EH'?-‘ (Fﬁ e ;J,i: 2006) *LH/—FHU))%? ‘r/\ ‘1 Z’/n
2004) ~ B E R BT BHRIRG Y ISR Y

/-I_/-T— ’ 2009)

S\: p. I;IJ (

15



23 HE L

ISR S L E TS UL T E R R IO T ¥ S %?—?ﬁi:'fé
* R T ARGERIp R ARG o R EIE O MYHE XL ip /]§
ELIAR S
231 &

—H g LT A & R T B ke o 13,000 km o 2 E
BT B R AT 4 33 kmo b B A AR AW 50 T s> R S
A piy - B AR 7 € B UBA X P ES L {424 THER
G FHAFH T LW A T (i 2009) -

IR g - AR Tl i@ 3l i@ (Slope Movement) E 4p 1~
Bhop Fadd v TR T hiER (RE £ 0 1987)

232 RETHHE

WEEERRIF S ST U E A EE R g L PR T

/
W

B h a4 AEFER AL FHE G L REGFR R NENT TR KT
28R gtk o
AP EETIESSRE LT EFRRE A T LR RS oS
FEPREFARETERA -HAPREFLTEFSR T LFRD
BEEERN L ARG fRAE S LT IR
(= )thp 3 B2 1985 & 3 2003 & [ B 4440 # 38 F) 5 chpp AR 7> RBA T
SET o THE B TERPRET M AE AT #B LT EIERT R
Rl EmE G 4 -
(Z)%REEPEARZ TaF Bl R HAS T € FREAIEE HM s o ik
B AT .
(Z)Andrew PI1* Fre cnH B 2 > B 24 hE P LIBT3 FAL

CIE T T AN ECACE Y
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(2 )Pk 3SR Bk TR 4 SR APRITE B 0 FHAF 5 1RFEGHE
2 REEEES PR ER-RPRTR TR S IR TRTY P

si

CpHE AR - A Lk AR R UL R

(ZOPFLGRILG e fh Ko ff > SBRH 2 TFF 2 R RLEDEE L R
FpREFY Rk

(ZO)MABZI R 3R~ 3 T F] 3 SRR 50 > F g b v S
ML FPoT A HEDETRFIF D GBI T ARF LR SR T
EECN

(COFELELF LY RLFFEREF2HAE Ho 54 v %A s 2 B
FHFREE s BER A LH S LR g i ML

(MZBEF* 40" x40" eng % 58 % f s B2 fici@ s 3 34 (DTM ) 8 il =
PR BT Rl T4 B %‘myq;w}\ e I :—;@fﬂugag A
Bh BT REEATER R EFRELBPEHE LT MR nF)F i

B

ETIAS

HE-~»Fruz gty fecdpike

P EEE SR ORGTERRE T A A RS X AL R
Foo TR BHE LRI Y EAELTFL T B gHy ERRE
BAEREEEE LT ETR ARG RO
233 F BB LS LT AT

&3 S Bk P2 F AR EEGE WA SR
s e A F] S s TF S R TS R R F]F R KRS - B
gt L #H T3 R E B g > % ke 7 A el 8R4 37 (landslide susceptibility

analysis) LSA ; @  F /iR ~ 17 (debris-flow susceptibility analysis) DSA - %

BSOS AR AL FGEA R LA S ITL ALY o 5~ B B
ARM A A - FRE R BEEL ARG N E R R LAY EAY G A
FIEE 2 f

R TN L | SIS ) e VI S

el
N
H
-
S
5
(ﬂ}
e
e
)«
s
3

3N

\
\_.
&

=T
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Y2 LR g

:H»

AR TR R AP AR e HER AT AR >
A d o RAGE A ET o

Ao FEAEP A IFES N - FY L 2 FEN LN R
SVEER A4 0 A& & 284 5 e i (neural network) 2 Hok B (fuzzy set) @ £ 0 o
B «’!g T A s ;7;455,37#(1989)F]iu#~’1 ’@\Iﬁﬁ\?kéw—kﬁf
Lo BFRIOHELBFIALT BELOUKRE LSS NEFLHER A
234 FEREEEAAES N

e X 2 N ARSI ERFEIG LT E AT AT
RN SN AN M T

P15 o3 23 Q2001 EFTF i dfop h2. 2 F > #-E 2 jE e 5= 4
=
GOLE S ER N S R
(= D FRA i & iRl AR
(Z)HFZ2HBEATREE 2T

TR - ERP RFTFRARL 2 3

B 2001 # 3Tl p ok BRERGH THRAL  HKRAEE
PG S AL B R AR B A kAP S ER
BREPFEGER > AV L predcY T RR -
(Z )P Feny & ¥

PFIRF R A998 E HA R P B TR ARG > T RA Z(DEF AT
FRAERAL(DLE P L2 X 2 RARLAC)LEF A2ARFE 2R AR
EEEEE FA
(Z)fFia21EL 0§

Fra 1ot B g2 s % 2500 21985 F EH B AR LT
2oFuET TRRTFREAAL ) -
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(‘I )ﬂ%é;@ J:lp ,J »'L»(Az PASS)
B (1998) AM M AL T LA A EN 27 » @ % B LIER % 2 A st |-

SH P& 2T RFLAFERNKE T B MG FITE 2 SEE P

m,
~

T EBB199 s FaE A - B AR LA 2 AH R ZAER LR

VR
>
[\)
*'U
>
05
05

N—
=

4«*

3

<l

/

B§ A8 32 (2000) 12 k3t 1+ e AHP & % 4 47 72 (The
Analytic Hierarchy Process) » & # & F]+ b G € » A w & 4 g B o
SRS AR E AT T (2001 ATH T N Rl B AL TR 23R 0 -
Zevag e @ A2-PASS i iB L { 4B B

()% RE ik =5 & %u(NI1-PASS, Preliminary Assessment of Slope Safety for

Natural condition)

%O - R AR 2% 23R A2 (2004) BB 2 R iR
SARERFHRIRAIEEL DL RREFE 2T I SAT 5B
L% 55 AR R R G S L H % 0 1217 NI-PASS 5355 » #- 2 % bl o™
FREERADL GRS L 4T o T EFER g iR 2
(7 )% REu Pid =5 % 3L(N2-PASS)

P AF4 (2006) %5 4 S5 B A xR H P =6 & (NI-PASS) - B
WEATH - B H B anTRIE o B AR ARG T B R LY ¥

2 R T GE AT ERVFERE > BT LR A F S R
ARG RE R RIEG L 2R AR D A RT 2

ié ? o
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2.4

i

FOINHILE GBSk BRI L R 5 S L bl i S e
H

%

B L.‘li_s‘!:,’%cFﬂk,{H'ﬂmﬁjgi( ,\;J:,Mlﬂﬁ._ﬁ%r@ ER Al - B E

4iE

FERVEE T AT DEAR TR R B B A ot BB 1R T
2 AR AR DR - ARG RAEREER - B R A
BHAHOPIE S & R NI 5L o

d A2 R ARE D3NP T ek IRy rsqjL ¥ — AL L e
P ARBERFAATH Y T RFUI IR AR IFATH Y S AFE T
e e L A E R AT GG FEAERA R AL (U HEY AR
(2006) #7% B Iy enx ARy Pid 2= & Su(N2-PASS) » @ * bk sd gl

T L8 A AT R T TR B
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e
Ji
el
it
ot
q‘\‘
N

AELHH THEATRARGERAN ) (I BEL LS s A
et BAEHE N B F L XS R X D] 0 FEOREEG X0

AT R
3.1 B it

ﬁ%uap;#%ﬂ%&aﬁmiiiﬁ%%;’*ﬁgé@a%*%ﬁﬁ
PARRAAR O RBLEATHELTA BT AREFRINLT PR3
PR A R E R AR IR 0 R N N RE
TooOW R ERY LSS R RALR IR DB REk
FER LR Fa T o SRR ki P2 B A

’{é"}#&if‘ﬁ_‘&éf’—%ﬁiéﬂ TR —‘F"f”ﬁ g3 ~fgESr 2 anTig 3o

AETARIFZAHE R ATITRE B “,% TRt - B RATER A R
Rz R gEE - BE AR TR ET - RanER S5 o
ARTDH Ao Y B2 SHBE AT R U KGR SRR S
TPERE S EFEUETREE LT L BmA D AR AR
2006 #rec 2 X AR H i =i % Su(N2-PASS) | @ en1938 5k ¢ f—lp#ﬂﬁ'—’
ROl &AL FEAGER LM SO T SRS AR GER BRI D LN FE T
% o
d e RT 2 RGERPIEBHE N RET T2aMm, T 2, it
FHRPHRIEL G I ER TR ARG o B 7 £
By TP REGTFRPEL G OB S HEARGTER RO E IR B
g N A A Tz &2 8 THA  Hhods 2250, ¢
= MG S M Ao FoRP G - BRERG HERERR o - BT R
Fipth- BIEREEMNT R FR - AERELRFRE T T2 42 Aok
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HRAE LRI GRGER I RRER RS B 6 A T8 S R LY
KAFEHRETGHERES - FFNEFALEL @Y 2 SRR
EHEEEF 0N T A TEERERZ R 230 .

MR I ¢ g T AR I i e S S LR e R v 2

SR Tt TR - R {E/T*’«P\Lﬁaf' e AL P
PRI I Pl AL AR L2 g LS N Lk A R
LEIFHGIEY L5 HR oI T AGE3 607 B G aFond Ho04m
FEHER R 3 PR EAS SN RITE G L R A AR
EF R CMEfEh R ROR0EFEANKEHTR (GELEe §)

-~

B E 19 R GG A IR oo A 00 R AT o B Wi v g
Mamdani® ¥ chmin-min-max s #360% 2 47 0 X Bk GIC R R A - d 48 02
i8R R E S R AT RIR AT ST S
3.3 F 3
AR R AR K A iR AT A AR Y2006 F T U ihA AR P iR
FL(N2-PASS) ¢ 11938 &k ¢ 3+ 15 ko drom it e L EE G ORGP R 1

4@,;@;}%:‘ s T Aol M :Ft,"m ‘Lfé#;]%%%é—ﬁﬁ, 45,0 7'"{37{: L;ﬁm%gzgtlﬂ]#%]ﬁ

£ kil
BREZ2ERLFARGEGHEDEGD TR A B 6|5 F AT A4 >
IR GERAp R SR Y AL EFER A E G Ap iR RS @ S TR R
g@o

34 21 B4R
AFTF i " MATLABHAE » % 5cM 8 3 B2, o 220 * hinA b
%3 Toolbox » >t 27 7 £ * ok de2hi2 B| > 2 £ 5 Fuzzy Logic Toolbox i{ it #&
ERFTT TR o
MATLABE_d MathWorks > # > 1984 & #7da ) crfie 5 fod8 - 2 = & ’é-?f]a—’«r\alﬁ
»

st 9 % % | (MATrix LABoratory) » F]p 7 srH 5§ chgf B 12 4 § 4% -
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FEFANRLOELEL 4 P S REFAMDEN LT FKEE
BF k% o MATLAB® £ 4% 7 s < @ B 10 2 R 2 MEF i o

MATLAB i 4238 238 B35 1 & hpis 0 R @ B35 Pos e & f2s
B FEFIEEIRREY TE R R A2 > L5 1 E 48 (Toolbox) ; A&7
3+ &% 7T MATLAB® #7it 2 i #3481 £ 45 (Fuzzy Logic Toolbox ) Sl 1
FHEREGRK L ¢ 7T R S B SEE F Rl R E -
3.5 2fEsmRAp iR 2 o dch e

e HHEY LG 2R #2. % > FIS Editor ~ Membership Function Editor ~
Rule Editor > i& B 4™ %k Rz
(- )FIS Editor (FIS 7 Fuzzy Inference Systemf{ﬁ,.% )

EAFE e iﬁ%l t".—%i’ﬁs?] G 2 ZEfE 0 M A * 2 P] 5 Mamdani
2 38z P o AcBl3.1 e

<) IS Editor: slope community assessment system. E}@

File Edit View

~
;
; i
;
;
;
;
;
;
;
;
;
L slope community assessment system
;
;
;
;
3 {mamdani)
;
;
;
;
;
;
; -
;
; i Similarity
; -
; v
; r
; v
; v
C id
o
FIS Name: slope community assessment FIS Type mamdani
system
And method min <] || Gorent varisbie
Narne
Or mathod max g inputt
Type input
Implication min |
Range [oan]
SRR s -|
System "slope community assessment system": 33 inputs, 1 output, and 166 rules

® 3.1 MATLAB ¥ 2_ FIS Editor
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(= )Membership Function Editor

F2APTHESARET RO o R E S RS Sk
Bl o We I AR Sdicd MU E TR L AER

UHECH R B AT RBP4 (2006) 2 2 AT R S Ed = B
WREE S AR T T~ T A7 HERE YK
FRA G M iE305 A/ E ~ BE202705 #i 4 - B EEOOR] 5 23 F S
REHEP3EMsMgE R T el - AERR KL FEREER

dthe RS dA BRSO LY LW BRI B3.2

<} Membership Function Editor: slope community assessment system ; E 4 ‘
File Edit View
plot points: |
181
FIS Variables Membership function plots N
T T T
hard soft soil
* T i
Simnilarity
lian =
| ‘LE . fru !
o s 1 3li) 2 25 )
input variable “input2”
Current Variable Current Membership Function (click an MF to select)
Marme input2 Narne
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Selected variable "input2”

¥ 3.2 MATLAB ¥ 2. Membership Function Editor

(= )Rule Editor
AR AL B AL TS R R R % 2 R R b2

ARR o HITARPIZ @ % P00 (AND) e gipitaut> > 22 4o o330
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<) Rule Editor: slope community assessment system

File Edit View Options

If input is low) and (input20 is low) then (Similarity is mfE) (1) i
If (input1 i low) and (input20 is medium) then (Similarity is mi) (1)
If (input? ig low) and (input20 is high) then (Similarity is mfl) (1)
If (inpuat? is mediurm) and (input20 is low) then (Similarity is mfB) (1)
I (input1 is medium) and (input20 is medium) then (Similarity is mB) (1)
I (input? is medium) and (inpui20 i high then (Similarity is mi&) (1)
If {inpuit1 iz high) and (input20 is low) then (Similarity is mft) (1)
If (inpuat? iz high) and (input20 is medium) then (Similarity is rofB) (1)
If finput1 is high) and (input20 is high) then (Similarity is mi) (1)
If (input2 is hard) and (input21 is hard) then (Similarity is mi3) (1
If {input2 is hard) and (input21 is soft) then (Similarity is miB) (1)
If (input2 is hard) and (input21 is goil) then (Similarity is mfl) (1)
If {input2 is soft) and (input21 is hard) then (Similarity is mi6) (1)
If (input2 is soft) and (input21 is soft) then (Similarity is mi) (1
If (input is soft) and (input21 is soil) then (Similarity is mfE) (13
B, If (input2 is soil) and (input21 is hard) then (Similarity is mfl) (1)
( ) 1
(
(
{

O 0O L

(
If (input2 is soil) and (input21 is soft) then (Similarity is mf) (
If {input2 i sail) and finpui21 is soil) then (Similarity is mf@) (1}
If (input3 is little) and {input22 is little) then (Similarity is mi7) (1)
If (input3 iz little) and (input22 is medium) then (Similarity is mi4) (1)
21. If (input3 is little) and (input22 is large) then (Similarity is mf3) (1)
122 If finput3 is mediuml and finout22 is little) then (Similarity is mi41 (11 X

If and and and and and
inputf is input2 is inputd is inputd is input5 is

(=]

al fine
med

paot

Al hard [ littler P [nathing al
medium 1 soft medium 1
‘high s0il large
nane

[Jnot [Inot [Jnat [Jnot [Jnet e
Connection Weight

Clor

O 1 l Delete rule l l Add rule ] I Change rule ‘

FIS Name: slope community assessment system
Help Cloge

B 3.3 MATLAB * z_ Rule Editor

AP AT IR G R FRA R ATHR TR ET AR
TEM2Z AR XG0 FEERENE T A 8 a 2 B R RIEL
EEMUPATHERMRE o2 R 7L I RLAE AT iR E
B 2k FERA TR TSN 0 T 3 SN2k R PR RENR L F)S
ERPAFAT ARl ] FRAFEEI L AR ETFHHELIL L -

A EnE &M A I AeR32
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%31 RGEGHIFE R 2L AP A

R G 4 LRAMEY | ZRANRE | B2 AR AN
LS

HodRa 3

Boe 2 1

R TEE I 2

e g Bk 3

iy 2 !

go k2 BEN 1 2

S PSS 2 2 1

Boe b AR 1 2

IETEY 1 I !

Ho I wis 1 2

B HE A BT S A 2 :

oo a2 ) 1 2

o (#) %K 2 1

Bed & R LA 1 1 !

BN SRk s 1 2

P e 2 1

WAy H2 AL p 3

SR RN S 1 2

PR kR 1 2
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232 AP I RHA- 2R FERLRFRBHFELELHE

R ER R £ & A
PR N +
Bom N+
Ba sk oke &
W ik
T 7 kB 3 pnid gt N+
SN JERS 27 % c2 &
Wy Ha g N+
Hohoh it ARR =% &
Hoa g2 jkw = &
Ho I wis = &
Ho fh T mpFrEa e
B b k2 ) =% &
o (#) %k a8
B 24 I A =
5 EE 2SR = &
WA MRS N +
HAaht H2 AL S B
IR S I A N Eg
= AT AR

Ao o B R Bl AR P2 B B E R LR G R AR E

I B = k- AR S R 2D CEESHE AR AE 2SR BEEx2 Tk
Moy s M S R R 0 TR IEIL o R e 5N
IF (C 3#)and (C_% ™) THEN (4pi2 B &% )

He O TR wa S EIER AL i AR G Rl 195 R GER &

o O, ex RAESREN > TR AEAFFROITNERGTER AR
datRA T HRI =l RAE G H R S =2 REAE R R =3 R Ade
PRk G fE =4 A Ee =5 AT AR S R R =6 N4

Hoo k2 BB =T RASHHBEY =8 NAHa b AR =9 &2

27



Howmfrd kmi=10 S AE g NI n =1l A E G AR T ARPFMEA =12
R e a2 A~ i=13 AAE e (i) Bk~ iEl4 R ARG SR
M~ i=1S R AL EE 2ITARIEH =16 AR B MR A SR =17 4
P H A p =18 M AREBARM A A K =19 R ARRER

ok S PR AR =] 2B e BRI ARG B 0 BIERARR A T AT

IF (C,, %™)and (C, 5 ™) THEN (4p1R &%)
IF(C, 4#®)and (C., %¢ ) THEN (4#p A *# )
IF (C., 2#)and (C. %% ) THEN (4p A &)
IF (C,, 5% )and (C, % %) THEN (4p R ¥ )
IF(C,, ¢ )and (C, %*° ) THEN (#pizR &% )
IF(C, ¢ )and (C, %% ) THEN (4pin 7 )
IF(C!, %8 )and (C. 3) THEN (4p B &%)
IF (C, 5% )and (C, 57 ) THEN (4pinAE ¢ )
IF(C!, 5%)and (C, %%)THEN (4pizA &%)

Pl Eim s B89 )5 H RN E m w2 )T ARk R A2 A

ﬁﬁ%w&w’TﬁiﬁﬁjﬂmﬂWm&ﬁmu%ﬁﬁﬁ%T:
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%33 B o Fl4 R R A

oo R M SN R
A &8 ? B
SN ¥ i ¥
g = 4 ¥ i
23486 FEELS e RARRE
Hom R ke Ak ) ¢ +
it 3 o "
d P B d
% o o 3
% 3.5 "B ui4p i R AR £
E b 4 4
# s 1 4
3 o 14 & %
%36 £F kB iR B AR Z
I @ R S L =N W Ll e
M & % G & 14
dox d 18 d
B = 4 ¥ i
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237 862 K250 R E

oo 2 BEE a4 Vg i
L4F B ¥ [
¢ X ¢ B ¢
i 6 v ®

%38 Fu B Ed puRARZ
W s e W L e
M & % v & 14
¢ A ¢ 1= B ¢
B & 4 v 1= 8
%39 Hah AR AR E
oo b feR balie vE B
¥ e LAk i i
b5 o B v
e a4 v PR
# 3.10 B & 52 Rimip R AR A
Hoa g2 jkw i NS R
A PR ? it
i# 4 PR ?
8] 4 v PR
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% 311 o DR KSR R £

oo IR s bl v B
HEp B v i
¢ X ¢ inrs ¢
e a4 v PR

2312 oA T RIFFANNARLRNZ

Hoo A s T pFga P v E B
e B v s
¢ A ¢ jp‘rg ¢
e i 14 v PR

£ 313 B 5 a2 3540 00 R P £
S L e v B
e B 4 it
b5 o B v
e a4 v PR

%314 86 (&) BkiFNRRDZ
o (B) %k bl v oE B
W %% ? & 4
¢ X ¢ 4@_5 ¢
e & 4 v & %
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315 Ba SR H I RASA R R

SR ER AR R T S ¥ e v E BE
e ol i it
¢ ¢ o ¢
e a4 v PR

£3.16 % B% 2iVHEE4AR 01 R LA A
5 EE 2iTNFEEH B v B
i B v fis
¢ 3 = ﬁqr’g ¢
e 4 v PR
% 317 32BN S ZAp R AR A
SRR CRURLE SV ¥ e v Bt
i = B v 1 14
¢ 3 ¢ Jf@rg ¢
e & 4 v % %
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i (low) =30%R
¢ % (medium) 30~45R
B ¥ (high) =455
<} Membership Function Editor: slope community assessment system B@ -7‘
File Edit View
plot points: |
FIS Variables Membership function plots 181
T T T . —1 - M
low medium high
1
Similarity
05+ -
| 1 | 1 | | 1
o 10 20 30 40 &0 =) 70 80 90
input variable “input!”
Current Variable Current Membership Function (click on MF ta select)
Name inputt Name
Type input Type J
Range - Params
Display Range 1090 Help Close
Selected variable "input1”
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<} Membership Function Editor: slope community assessment system EE ¢ ‘
File Edit View
plot points: |
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FIS Variables Membership function plots N
T T T
hard soft soil
* T i
Simnilarity
lian =
D i 4 f
| | | |
o s 1 3li) 2 25 )
input variable “input2”
Current Variable Current Membership Function (click an MF to select)
Marme input2 Narne
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Selected variable "input2”
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<} Membership Function Editor: slope co:

File Edit View
plat points
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Similarity
I
6 [ E] 10
Current Variable Current Membership Function {click on MF to select)
Name input3 Narme
Type input Type J
Range Params
[010]
Display Range
L E [—— -~ ]

Selected variahle "input3" ‘
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<} Membership Function Editor: slope community assessment system EE _‘

File Edit View

plot points: |
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o 02 04 0B o8 1 12 14 1B 18 2
input variable “inputd”
Current Variable Current Membership Function (click an MF to select)
Marme inputd Narne
Type input Type J
Range Params
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Display Range:
HEY Y 02) Help Close
Selected variable "inputd”
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¢ % (medium) 1~2
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<} [Membership Function Editor: slope communily assessment system
File Edit View

plet point
181
FIS Variables Mernbership function plots 1
T T 3
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1
Similarity
05 1
o i g
o 05 5 2 25 3
P iable "inputs'
Current Variable Current Mernbership Function (click on MF to select)
Nami puts Narmi
Typ put Type J
Range Pararis
03]
Display Range
B [ ] [~

Changing parameter for MF 210 [11.52]
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File Edit View

plot points: |
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FIS Variables Membership function plots N
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input variable “inputs”
Current Variable Current Membership Function (click an MF to select)
Marme inputs Narne
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Changing parameter for MF 2to [1 1.5 2]
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4= (slight) <1

¢ % (medium) 1~2

B & (serious) =

<) Membership Function Editor: slope communily assessment system ; EKI

File Edit View
plat paint
181
IS variables Membership functian plots B
T T T
slight mediom  serious
1
Similarity
05+ g
0+ ; -
0 05 15 2 25 £
put variable “input7”
Current Variable Current Membership Function {click on MF to select)
Name input? Narme
Type input Type J
Range Params
o3
Display Range
o es ‘ ‘

Changing parameter for MF 2 ta [11.52] ‘
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<} Membership Function Editor: slope community assessment system ; @ 4 ‘
File Edit View
plot points: |
181
FIS Variables ‘ . . ‘ Memharsh\pfunctmn plots | | N
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1
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o 10 20 30 40 50 BO0 70 80 80 100
input variable “input3”
Current Variable Current Membership Function (click on MF ta select)
Name inputd Name
Type input Type J
Range Params
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Display Range:
HEY Y 0100 Help Close
Selected variable "input3”
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<} Membership Function Editor: slope community assessment system QE ¢ ‘
File Edit View
plot points: |
181
FIS Variables Membership function plots N
RTL
tree bush bare
‘ T i
Similarity
05+ -
D il i -
| | | |
o s 1 3li) 2 25 )
input variable “input3”
Current Variable Current Membership Function (click on MF ta select)
Name inputd Name
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Selected variable "input3”
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<} Membership Function Editor: slope community assessment system

File Edit View
plot points: |
181
FIS Variables ‘ | | ‘ Memhers:h\pfunctmn plots | B N
slight mediurm serious
1 =]
Simnilarity
lian =1
g _
| 1 | | 1 1 | |
o 10 20 30 40 & 0 70 80 80 100
input variable "input10"
Current Variable Current Membership Function (click an MF to select)
Marme input1d Narne
Type input Type J
Range Params
[0100]
Display Range:
HEY Y [0 100] Help Close
Selected variable “input10”

B 3.13 3 & R WA E S0k E

43



Bovade i RNAFERE &AFy

5% 1 412006 # # 1107 <

EE
NGB

ATMEEES AL E<I0E T, o
10" SHASTREES ME4<3075 (9% ) 30 SHASTREES ML
£<45° 05 TRE, 4RIk EHARARBEREN T kRS TR
v Tz b sl S R AR T R - RN TH
Badc n JUTHMNE T § R E R EROII0RZBR 2R FE -

331 e AR TAFEAGEI KL

W w R GO ke

4 A (slight) <9

? £ (medium) 9~307

B (serious) =>30R

<} Membership Function Editor: slope community assessment system EE 2 ‘
File Edit View

plot points: |
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FIS Variables ‘ | Mem‘hers:h\p function :Jln(s | N
slight mediurn setious
1
Simnilarity
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i _
| 1 | | 1 | 1
o 5 10 15 20 25 30 3h. 40 45
input variable "input11"
Current Variable Current Membership Function (click an MF to select)
Marme input11 Narne
Type input Type J
Range Params
048]
Display Range:
HEY Y [045] Help Close
Changing parameter for MF 2 to [3 20 30]
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.

¢ % (medium) 1~2

Bc& (serious) =

<} Membership Function Editor: slope community assessment system E@ ‘
File Edit View

plot points: |
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FIS Variables Membership function plots N
T T TL
slight medium serious
1
Similarity
05+ -
ok -
| | |
o s 3li) 2 25 )
input variable "input12"
Current Variable Current Membership Function (click on MF ta select)
Name input12 Name
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Changing parameter for MF 2to [1 1.5 2]
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File Edit View
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FIS Variables Membership function plots N
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input variable "input13"
Current Variable Current Membership Function (click an MF to select)
Marme input13 Narne
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Changing parameter for MF 2to [1 1.5 2]
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<} Membership Function Editor: slope community assessment system EE ¢ ‘
File Edit View
plot points: |
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FIS Variables ‘ | | ‘ Memhers:h\pfunctmn plots | | N
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1
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| I 1 | | I 1 | |
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input variable "input14"
Current Variable Current Membership Function (click an MF to select)
Marme inputl4 Narne
Type input Type J
Range Params
[o10]
Display Range:
HEY Y [010] Help Close
Changing parameter for MF 2to [0.21.12.1]
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<) Membership Function Editor: slope community assessment system I:JEJRI

File Edit View
plat points: |
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Variables ‘ | Membevsh\pf‘un:hun plots ‘ | L
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1
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input variable “input5"
Current Variable Current Membership Function {elick on MF ta select)
Name inputis Mame
Type input Type J
Range Params
008
Display Range

Changing parameter for MF 2 o [00.130.25]
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File Edit View
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input variable “input1s”
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Type input Type J
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Display Range
o e
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4= i (slight) <1

.

¢ % (medium) 1~2

B & (serious) )

<) Membership Function Editor: slope community assessment system I:JEJRI

File Edit View
plat points: |
181
FIS variables Membership function plots | L
T T Th
slight medium serious
1
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ol i
1 Il Il
a 0§ 1.5 2 25 d
input variable “inputi7”
Current Variable Current Membership Function (click on MF ta select)
Name input1? Name
Type input Type J
Range Params
03]
Display Range

Changing parameter for MF 2 to [1 15 2]
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<) Membership Function Editor: slope community assessment system I:JEJRI

File Edit View

plat points: |
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1
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05} E
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input variable “input "
Current Variable Current Membership Function {elick on MF ta select)
Name inputis Mame
Type input Type J
Range Params
03]
Display Range
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¢ % (medium) 1~2

Bc& (serious) =

<} Membership Function Editor: slope community assessment system E@ ¢ ‘
File Edit View
plot points: |
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FIS Variables Membership function plots N
T T TL
slight medium serious
1
Similarity
05+ -
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| | |
o s 3li) 2 25 )
input variable "input19"
Current Variable Current Membership Function (click on MF ta select)
Name input19 Name
Type input Type J
Range Params
03]
Display Range:
HEY Y 03] Help Close
Changing parameter for MF 2to [1 1.5 2]
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<} Membership Function Editor: slope community assessment system

File Edit View
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Display Range
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245 FEGE00n S pPBEESHRIGED @.ﬁfjﬂ!%

AP iz = i a %

=2 % % =) o) B
EEHEUHE | ¥ - & P | Rz | Br e | %I x| B
¥ - = (A)| 408 4.81 3.92 4.83 4.00 5.02
¥ - = (A)| 408 4.83 4.00 4.81 3.92 4.83
5 = @ (A) 4.00 4.83 5.02 4.08 4.08
¥z o2 (A)| 4.09 4.00 4.00 4.08 4.08 435
$ 7w (A)| 435 4.09 4.09 4.17 4.18 435
¥ = 2 (A)| 4.09 4.00 4.00 435 5.02 435
¥ = = (A)| 4.00 4.00 4.00 4.08 5.02 4.08
¥ o~ = (A)| 430 4.5 435
% 4 @& (A)| 481 4.08 4.83
%+ @ (A)| 4.00 4.08 4.17
$4- @ (A)| 4.00 4.83 4.00 5.02 435 4.83
s--w (A)] 400 | 400 | 400 | 403 [T 435 |
$1=m (B)| 3.92 4.17 4.17 4.08 3.92 4.08
$trw (B)| 481 4.00 4.83 4.00 435 435
$17m (B)| 481 435 4.17 4.83 4.17 4.17
512w (B)| 4.00 4.08 4.08 4.00 4.08 3.92
¥4 @ (B)| 4.19 4.17 4.46 437 435 435
$Ltam (C)] 3.9 4.17 4.17 4.08 435 435
o JL e (C)| 3.92 4.00 4.00 4.08 435 4.08
$-2tw (C)| 3.9 4.00 4.00 4.08 435 4.08

D

BEHIEELR FRL FTR BN
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4P ir2 B s A %
& Ba (5 * B o 7
B R B e 5= EHRNNCE %48 5L e
% - &= (A) 4.00 4.00 4.00 4.00
% - = (A) 3.92 392 392 392
% = = (A) 4.00 4.81 4.08 4.08
5z 2 (A) 4.08 4.08 4.08 4.08
% 7 &= (A) 4.17 4.17 4.00 4.17
% = 2 (A) 4.08 4.08 4.08 4.08
% - &= (A) 4.08 4.08 4.00 4.08
5 N~ &2 (A) 4.06 4.06 4.06 4.06
% 4 &= (A) 4.83 4.08 4.08 4.08
% L+ = (A) 4.00 4.00 4.00 4.00
5Lt- 2 (A) 4.08 4.08 4.00 4.08
5Lt- 2 (A) 4.08 4.08 4.00 4.08
5+t=% (B) 4.35 4.08 3.92 4.08
5Lte e (B) 4.00 4.08 4.08
%L37 2 (B) 4.81 4.83 4.81
5L (B) 4.17 4.00 392 392
5-L- % (B) 4.17 4.71 4.17 4.19
5L~ (C) 4.35 4.35
%+ ’L e (C) 4.35 4.08 4.35
5- L& (C) 4.35 4.08 4.00 4.35
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R AR
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File Edit Debug Desktop window Help

D& & oo oo 8| 7| CoentDineory [Fomtsbivodc ~] |

Shortouts (2] Hov o Add  [2] What's New

CurrentDi.. 2 x ||Command Window —
=
AN Files 2 To get started, select MATLAR Help or Demos from the Help memu.

 clops cammuni
[@ slopesystem.rr| |>> slopesysten

name: 'slope commmity assessment system'
type: 'mamdani’
andMethod: 'min’
orMethod: ‘max’
defuzzMethod: 'centroid’
Il 2] impMethed: 'min’
| agelethod: 'max’
Input: [1x3% struct]

Command
= output: [lzl struct]
rule: [1x166 struct]

Fo-- 2010784

s lopesys 1 2 3 4 5 [ 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Eh-- 2010782 4,08 4,08 5.24 4.08 4.35 4.00 4.00 4.30 4.81 4.00 4.00 4.00 3.02 4.81 4.81 4.00 4.19 3.02 3.02 3.02

-5 lopesys 4.1 4.83 4.00 4.00 4.09 4.00 4.00 3.92 4.83 5.02 4.83 4.00 4.17 4.00 4,35 4.08 4.17 4.17 4.00 4.00
r-%-- 201078/ 3.9 4.00 4.83 4.00 4.09 4.00 4.00 3.92 5.24 4.08 4.00 4.00 4.17 4.83 4.17 4.08 4.46 4.17 4.00 4.00
-~ 201070/ 4.83 4.81 5.02 4.08 4.17 4.35 4.08 5.56 5.02 4.83 5.02 4.08 4.08 4.00 4.83 4.00 4.37 4.08 4.08 4.08

-5 lopesys 4.00 3.02 4.08 4.08 4,18 5.02 5.02 4.25 4.08 4.17 4.35 5.81 3.92 4.35 4.17 4.08 4.35 4,35 4.35 4,35
F-f-- 201079y 5.02 4.83 4.08 4.35 4.35 4.35 4.08 4.35 4.83 5.36 4.83 4.35 4.08 4.35 4.17 3.9 4.35 4.35 4.08 4.08
-~ 2010/% 4.00 3.92 4.00 4.08 4.17 4.08 4.08 4.06 4.83 4.00 4.08 4.08 4.35 5.02 4.81 4.17 4.17 4.35 4.35 4.35

-5 lopesys 4.00 3.02 4.81 4.08 4.17 4.08 4.08 4.08 4.08 4.00 4.08 4.08 4.08 4.00 3.32 4.00 4.71 4,35 4.08 4.08
E-%-- 2010710 4.00 3.02 4.08 4.08 4.00 4.08 4.00 4.06 4.08 4.00 4.00 4.00 3.92 4.08 4,83 3.9 4.17 4.08 5.81 4.00

“-slopesys ¥ | 4.00 3.02 4.08 4.08 4.17 4.08 4.08 4.06 4.08 4.00 4.08 4.08 4.08 4.08 4.81 3.92 4.19 5.81 4.35 4,353
U K [
450

e

d 245467 2R iR %2 - 17 BB kb AT ORER
SRCIVAR CaR IR IV Al ~= S A1 IS SR R MR RN MR SRR R R

T a? o2 %= » Nad BEFEFER R B AT Y R

o
i,
-wv\-

BRI A B AP ISP A B LS e F LT A e LK
B B4 L end R ERER & ] AT T AT R A 4T I B AR 1 ek & D

SELELL BN F LA ENF o

JEIL b ﬁ;;] SAARCI - A A SN e A= SR R R kil W L | E A R
B o S G R bR A RER L AT A b T R AR B

AT EEG R0l prR R AR TR A

62



IR FwmEER
i

BEL 2 /*Jmac AL S
BV oHE R AR
N eI

R LY SRR it
e R - B
£ AT B o
e R }i %7
] B AP i) e i)

B AR
0T ¥R BB AT E T chi '
Rt H R AR LR T AH
HECY O WIETRENE G 2B
AR A K A e T
(- )5 A Rk

IS R R
Fo e
B8

E N

FHOPEGY Bl 2 E T REZPREIARLES LG - BRG
it o By T agme &0 0

E R A L

(Z)+¥=3

i
&£
ER A T i 4 WA
B AR et R R I 2 e o
L*’f#ii%% BB RE UERIEA L AT BiEE A
ERGICHEE F AR R PEE BB - AR TER 2 S B ERGBARA
FE - RUFRIpiRip AR i E 0 54
bl > igm EEFTL T2 B0 AR S %
(Z)EIHNTGEE AR B RZITY
AL fE

Eb:,‘io

-

A
44 &:‘:5@:& I;IJ“} 4.5 41&#5 V] L’J’Ji’:
Y
l)‘t 19 % F;:

5 M g Al R (S
OB B B 4R b BT AL A 1 E

22

JC%:I_WL_FFB
BenF o FALpER
G U 2 R
52 =ik

; -‘gé’f”p“ém’%‘%?’(
HA *fl]?’ j\,{z;{:ﬁ_‘p

J

i~ T el
FFH"IE‘);/\A_'*#AV’ Jlupj,:m‘"
\leﬁ;(’m%:j?%ﬁv

o
A

5 Ry e
( )iiﬂ ) MT%F? Z j?%‘:}"ﬁ;:f* = é" rl (Trlangular) l’}:’ fa—;q (Trapezcndal) j;,}gj
T 3 A I’i%#/ﬁ:}% * i fh
B ok 2 BT g 8
A N o - B TS

PSR g R
4 M o
ERVRCI

F i * pen
63



[E—

10.

11.

12.

o

3

2 i

AR s 1L R €0 1998 MRFAB AL > L X 23 BiTE

e E %

227 51998 BEAFEE XELLP > Pt o

TR 1999 W E AP ChES s M2 REH YR

AL o

FEARze 22000 0 Lt 2FEE G EE 2T RHEST 0 B LR

By iMlhe o

M~ 2000 PR AR R L X 2ERGEFT O R LR RK Y

Fa1fe kAL o

FRA 20040 SHAEHEARIHPEEL 2R L ABHEST O B 48

PHAFFEIEGALH o

ARG 2006 0 Lk B RGE2 PR G AL R LR R FY

F1fe kAL o

HBF 02003 MM CRBREFE RS LM BRI R LA S

B* ¥ AT L o

SET & 0 1987 LE B A A2 IFREE ARBERIERZ Y 0 P Bk

J R $18H %2% 5 p4al-62 -

HRESD R TR KB EE 200004 - - BEAE REFEDF
—4 = - BRI BN AIEMA ] 2 A 45 » NCREE-00-017 -

FgZ] 02004 0 BB LT REATERE S AE A BRI T I REH

P RN T R R F IR S A E A Y A o

W5 020000 2 BURAGIESADEEGELRI T 52 BE2Ris L

it g e § o p.109-124 -

64



13.

14.
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16.
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20.

21.

22.

23.

BRELESRP L S 28 R 20060 5 FY 0L R R E I
Z BB AT 0 SRS A% %124 > %32% > p.33-45-
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Schank, R. C. & Abelson, R. P., 1977, “Scripts, Plans, Goals and Understanding”,
Erlbaum, Hillsdale, New Jersey, US.
Roger Schank, 1982, Dynamic Memory: A Theory of Learning in Computers and People,

New York: Cambridge University Press.
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A8 R ¢ FlF = B2 Ja/ AR ¢

THARRMN UG, TR wa REAFFREN IR T A FFLPIIIER

LRI CL T ex R AKSREL o R A FERAII 19 R LG

AR T R

Hoo A
IF (C), A #)and (C,, 5M#) THEN (4p i &% )
IF(C?, 2##)and (C2 5#c#) THEN (4p iR * )

IF(C2, 2 #)and (C. 5 23) THEN (4p i 4&1%)

IF (C, 5##)and (C. 5 #)THEN (4piz& ¢ )
IF (C), 5% #)and (C, 5##) THEN (4pi2k &% )

IF(C2, 5#c#)and (C. 5 23) THEN (4pi ¢ )

IF (C2, 223 )and (C2 54 #) THEN (4p A &%)

IF(C2, %4#)and (CL %#c#) THEN (4piv # )

IF (C, 32#)and (C2 %23 ) THEN (4piz B %% )
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CE NN NS R

IF (C, %/ )and (C) %/ ) THEN (4R %)

ETIAS
ETIAS

IF(C, %/ )and (C %+ )THEN (4pinf ¢ )

ETIAS

pe

IF (C, %/ )and (C) %+ ) THEN (4p 2R )

T

IF(C, 5+ )and (C> %) THEN (4piug # )

—

T

IF(C, %% )and (C) 5¢ ) THEN (4R %)

T

pe

IF(C}, %¢)and (C} %+ ) THEN (4piz #)

pe

IF (C, %+ )and (C) %) THEN (4p 2R %)

pe

IF(C}, %+)and (C} %°¢ ) THEN (4piug ¢ )

pe
pe

IF(C, %+)and (C) %+ ) THEN (4R %)

hlﬁré,ﬂ :

IF (C! %@&)and (C! %&) THEN (#p WA %% )

ETIAS
ETIAS

IF (C!, #&)and (C. %% ) THEN (4p A &)

ETIAS
ETIAS

IF (C!, 5% )and (C. % &) THEN (4p A &)

ETIAS
ETIAS

ETIAS

IF (C!, 5% )and (C. %% ) THEN (4p A &% )
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A F hoRBRA L BB

IF (C), %4ei) and (C), % #i) THEN (4p & &% )
IF (C3 %) and (C3 % ¢ %) THEN (40 ¢ )
IF (C, %4=#c) and (C° % fc® ) THEN (4p & &i4)

IF(C), 5% %)and (C), %#i) THEN (4pik ¢ )
IF(C, %% %)and (C, 3% %) THEN (4pizA &%)

IF(C, 5% %)and (C, 5pB€)THEN (4pizi * )

IF (C, %®)and (C, 548f) THEN (4p itk 1&1)
IF(C°, %Fc#)and (C %¢ %) THEN (4piR ° )
IF (C, % Bc%)and (C5 3 €) THEN (A1 5% )

SRR R YT

IF (C, % %24 ) and (C. % %4 ) THEN (#p A &)

ETIAS

IF (C°, %24 )and (C° ¢ %) THEN (4p2A *# )

ETIAS

IF (C°, %24 )and (C° 5 %£) THEN (4p0A )
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IF(CS, %+ %)and (C° % %4) THEN (4piv * )

ETIAS

IF(CS, %¢ %)and (C° ¢ %) THEN (4p R &)

ETIAS

IF(CS, %7 %)and (C° %%) THEN (4piujz ¢ )

ETIAS

IF (C, %) and (C

ex

245 ) THEN (Ap i A& %)

ETIAS

IF (C, 5%) and (C’

ex

¢ %) THEN (4B ¥ )

ETIAS

Z) THEN (#pi 2 3)

ETIAS

IF (C, %) and (C

ex

e PRI 1%

=) THEN (42 B &8 )

ETIS

IF (C], %4ei) and ( C),

IF (C! %i#Efc)and (C! % ¢ %) THEN (402 ¢ )

ETIS

IF (C!, %4s#c) and (C! % € ) THEN (4p & &%)

IF (C], %% %)and (C] %4#) THEN (4pig # )
IF(C], ¢ %)and (C] 57 %) THEN (4pm R &%)

IF(C], 5 %)and (C, 5Bf) THEN (4pizR ¥ )

IF (C!, 5Fc£)and (C] i) THEN (402 &%)
IF (C! %Fc#)and (C. %¢ %) THEN (4R ° )

IF (C], %F#)and (C| % pE) THEN (4p & &% )
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Haoh L4258

IF (C%,
IF (C%,

IF ( C%,

IF (C%,
IF (C%,

IF ( C%,

IF (C%,
IF (C%,

IF ( C%,

2N EREA
IF (C°,
IF (C°,

IF (C°,

i

i) and (C
i) and (C

i) and (C

3¢ %) and (C
3¢ %) and (C

3¢ %) and (C

3B ) and (C
3 BcE ) and (C

3 BcE ) and (C

LIV

L AtA ) and (C)
i AtA ) and (C)

i AtA ) and (C)

% 45 ) THEN (4p 2 &
%7 %) THEN (#4p iz B

% Bc® ) THEN (4p B

% 45 ) THEN (4p 2 &
%7 %) THEN (#4p iz B

% Bc£ ) THEN (#p i &

% 9=/ ) THEN (4p v B
%7 %) THEN (#4p iz B

4 B¢ ) THEN (4p B

% #tA ) THEN (#p iz B
%A~ ) THEN (4p iR

%43 ) THEN (4p 2 &
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IF (C,
IF (C),

IF (C,

IF (C),
IF (C,

IF (C,

LA ) and (C)
LA ) and (C)

LA ) and (C)

2@ ) and (C°,
2@ ) and (C°,

2 ) and (C°,

Ho NI wps:

IF (CY
IF (CY

IF (CY

IF (CY
IF (CY

IF (CY

IF (CY
IF (CY

IF (C)

10
i) and ( C))
10
L) and (C))

i) and (C))

ETIAS

¢ %) and (CY
10
¢ %) and (C)

¢ %) and (CY

2 BE) and (C
2 BE) and (C

2 BE) and (C

% #t+ ) THEN (4p 2 B
% A ) THEN (4p 0 B

4% ) THEN (#4p in R

% #t+* ) THEN (4p 2 B
% 4 ) THEN (#4p i &

w4 #% ) THEN (4p in R

% ¥ ) THEN (4p i &
% ¥ %) THEN (4p 2 B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i A&
¢ %) THEN (4p B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i A&
¢ %) THEN (4p i B

% Bc£ ) THEN (#p i A&
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oo AT mpFiga:

IF (C,)
IF (C!!

IF (C!!

IF (C,)
IF (C!!

IF (C!!

IF (C!!
IF (C,)

IF (C!!

) and (C,, % #=/%) THEN (4802 A
Lisfc) and (CL %5 ¢ %) THEN (4p iR

Lisfc) and (CL % B ) THEN (4p i B

¢ %) and (C, %#=k) THEN (402
¢ %)and (C) %¢ %) THEN (4p iR

¢ %) and (C) % € ) THEN (4p iR

2 BcE) and (C, % #=fk) THEN (482 A

¥ %) THEN (4p iR

ETIAS

L BcE) and (C

L BcE ) and (C. % € ) THEN (4p iz B

ETIAS

BG b 2 A

IF (C?
IF (C?

IF (C?

i) and (C,; % =& ) THEN (4802 A

ETIAS

Lisfc) and (C2 5 ¢ %) THEN (4p iR

ETIAS

Lisfc) and (C2 % B ) THEN (4p i B
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IF (C2
IF (C2

IF (2

IF (C?
IF (C?

IF (C2

¢ %) and (C2
¢ %)and (C2

¢ %) and (C2

3 BcE ) and (C2
3 BcE ) and (C2

3 BcE ) and (C2

ga () %k:

IF (C2
IF (C2

IF (C2

IF (C2
IF (C2

IF (C°

IF (C2
IF (C2

IF ("

%) and (C"
% dE#) and ("

%) and (C!

¢ %) and (CJ
3¢ %) and (CJ

3¢ %) and (CJ

i BcE ) and (CJ
i BcE ) and (CJ

i BcE ) and (CJ

% 454 ) THEN (4p 02 &

%7 %) THEN (#4p iz B

% Bc® ) THEN (4p 2 A&

% 45 c) THEN (4p 02 &

%7 %) THEN (#4p iz B

% Bc? ) THEN (4p iR

% 9=/ ) THEN (4p 0B

%7 %) THEN (#p i A

% Bc£ ) THEN (#p i A&

% 454 ) THEN (4p 2 &

%7 %) THEN (#4p iz B

% Bc£ ) THEN (#p i A&

% 454 ) THEN (4p 2 &

%7 %) THEN (#4p 2B

% Bc® ) THEN (4p B
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IF (C}
IF (C?

IF (C?

IF (C}
IF (C?

IF (C?

IF (C?
IF (C}}

IF (C?

5 BE% 28
IF (C?
IF (C}

IF (C?

) and (C,) % ¥/ ) THEN (4802 A
Lisfc) and (CY 5 ¢ %) THEN (4p iR

Lisfc) and (CY % fc€ ) THEN (4p i B

¢ %) and (C; %#=k) THEN (4802
¢ %)and (CY %¢ %) THEN (4p iR

3¢ %) and (CY % € ) THEN (4p i B

2 BcE) and (C,} % #=fk) THEN (482 A

¥ %) THEN (4p iR

ETIAS

L BcE) and (C

L g ) and (CY % € ) THEN (4p iz B

ETIAS

HAREHE -

i) and (C,) % =& ) THEN (4802 A

ETIAS

Lisfc) and (C2 5 ¢ %) THEN (4p i B

ETIAS

Lisfc) and (CY % fc€ ) THEN (4p i B
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IF (C)
IF (C}

IF (C)

IF (C)
IF (C}

IF (C}

e RO

IF (C¥°
IF (C)

IF (C)

IF (C)
IF (C)

IF (C)

IF (C)
IF (C)

IF (C)

¢ %) and (C
15
¢ %) and (C)

¢ %) and (C2

2 BE) and (C
2 BE) and (C

2 BE) and (C

SR

16
i) and ( CY
16
L) and (C)

16
% ¥ ) and (Cpy

¢ %) and (CY
16
¢ %) and (C)

3¢ %) and (CY

2 BE) and (CY
2 BE) and (CY

2 BE) and (CY

% ¥ ) THEN (4p i A&

¢ %) THEN (4p i B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i A&

¢ %) THEN (4p B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i &

% ¥ %) THEN (4p 2B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i A&

% ¥ %) THEN (4p 2B

% Bc£ ) THEN (#p i A&

% ¥ ) THEN (4p i A&

¢ %) THEN (4p 2B

% Bc£ ) THEN (#p i A&
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IF (C)
IF (C!7

IF (C!7

IF (C)
IF (C!7

IF (C!7

2

AR F T
i) and (C,] % ¥ ) THEN (4802 A
Lisfc) and (CJ 5 ¢ %) THEN (4p iR

Lisfc) and (C) % B ) THEN (4p i B

3¢ %) and (C] %#=k) THEN (4802
¢ %)and (C] %¢ %) THEN (4p iR

¢ %) and (C] % € ) THEN (4p i B

2 BcE) and (C] % #=fk) THEN (482 A
L BcE) and (C] % ¢ %) THEN (4p iR

“B£)and (C, 3 Bc€) THEN (4802 R

i) and (C,; % =& ) THEN (4802 A
Lisfc) and (CY 5 ¢ %) THEN (4p iR

Lisfc) and (CY % fc€ ) THEN (4p i B

81

wE )

)

?)

wE )

?)

)

wE )

wE )

?)

i)



IF(C® %9 %)and (C® %igfic) THEN (4pin2 © )
IF(C® 59 %)and (C® 5% %) THEN (4pi 3 #3F)

IF(C? 49 %)and (C° % Bc€) THEN (g ¥ )

IF (CF 5 FcE) and (CF 5issic) THEN (4p i $id)
IF (C} 4Zpc€)and (CP 57 %) THEN (4piA ¥ )

IF (C® %p#)and (C* 5 j#) THEN (P& #3)

PoRE o KR

<k
~

IF (C, %#=#) and ( C) % #=#c) THEN (4p i &
IF (CY %ispc)and (CY %+¢ %) THEN (#pivi *# )

IF (CY %i#c) and (CY % B€ ) THEN (4 )

IF(C? %9 %)and (C? %) THEN (Apif ¢ )
IF(C® ¢ %)and (C? 5# %) THEN (g5 %)

IF (C) %9 %)and (C % Bc€) THEN (4pii ¥ )

IF (C, %F#)and (C, %i#ic) THEN (4piz )
IF (C) 4pc€)and (C) 57 %) THEN (4piiE ¥ )

IF (C, %F¥)and (C, %FE) THEN (pivA &)
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