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Preface

Fuzzy logic has found many applications since its introduction by L. Zadeh about
thirty years ago. One of the most interesting applications is in the field of
geographic information science. Many-if not most-spatial phenomena expose some
degree of vagueness or uncertainty with regard to location or extension in space
and time. Fuzzy sets have been applied to better understand and represent these
phenomena by many geo-information scientists since nearly twenty years. The
focus of these applications was mainly on fuzzy boundaries, fuzzy extensions of
objects in space, or fuzzy classification.

Another fundamental issue in geographic information science is the structurally
correct representation of features and relationships among them. Since the
landmark paper on topological principles in cartography by James Corbett in the
late 19701es topology has been the focus of attention in GIS research and
development. The derivation of topological spatial relations by Egenhofer and
Franzosa in 1991 marks another milestone in geo-information science. These
topological spatial relations were derived by a consequent application of
topological invariants of boundary and interior of point sets.

Whenever we deal with topologies on underlying spaces we tacitly assume that the
open sets are formed by regular point sets where every element has a crisp binary
yes or no membership. Tang Xinming addresses three important aspects of the
use of fuzzy logic in geographic information science: topological relations based on
fuzzy topology, creation of fuzzy objects, and reasoning about change of fuzzy
objects.

Here, for the first time topological relationships between fuzzy spatial objects
based on fuzzy open sets are investigated. The complex subject of what is the
interior and boundary of a fuzzy set based on a fuzzy topology is treated in great
detail. The major findings in this respect are the fuzzy topological invariants of
core, interior, fringe and boundary of a fuzzy set, and the topological relations
that can be derived for simple fuzzy regions. Because of the number of invariants
the intersection approach produces a large number of possible relations. To create
an environment that makes queries according to the derived relations feasible they
are classified into logical groups. A prototype querying tool is also introduced to
demonstrate the principle.

To illustrate the theoretical approach an application in land cover change has been
selected. Tang Xinming presents a method to create fuzzy land cover objects from
satellite images that are subsequently submitted to a fuzzy reasoning process in
order to infer changes in land cover over time. The use of fuzzy land cover objects
and the application of a fuzzy reasoning process allow not only a more appropriate
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representation of vaguely delineated natural phenomena but also reveal more
insight into the changes that took place over time.

This book stands out in two respects. It 1s the first comprehensive treatment of
fuzzy topology in a spatial context. The reader will find a wealth of mathematical
theory related to fuzzy topological spaces and their invariants. In particular, the
treatment of the concept of a fuzzy boundary of a fuzzy set from a thorough
mathematical perspective, and the derivation of other invariants makes it worth
reading. In analogy to the classical 4-intersection approach fuzzy topological
spatial relations can be derived. This is done in great detail and the classification
and grouping of relations makes the theoretical findings worth implementing.
Finally, the analysis of fuzzy land cover objects and the fuzzy reasoning about
their changes open an avenue {for further interesting applications and
implementations of this approach.

Thts book offers to both the mathematically interested and the application
oriented readers a multitude of useful and practical insights into the complex
domains of fuzzy topology and fuzzy logical reasoning. Moreover, it stimulates
the reader to probe further into the intriguing subject of fuzzy logic in GIS.

Tang Xinming has written an important book that helps to understand the
underlying theoretical principles of spatial information with uncertainties and
vagueness involved as well as the application of these principles to practical
problems of a changing world.

Wolfgang Kainz
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Abstract

Currently most GISs represent natural phenomena by crisp spatial objects. In fact
many natural phenomena have fuzzy characteristics. The representation of these
objects in the crisp form greatly simplifies the processing of spatial data.
However, this simplification cannot describe these natural phenomena precisely,
and it will lead to loss of information in these objects. In order to describe natural
phenomena more precisely, the fuzziness in these natural phenomena should be
considered and represented in a GIS. This will allow the derivation of better
results and a better understanding of the real world to be achieved.

The central topic of this thesis focuses on the accommodation of fuzzy spatial
objects in a GIS. Several issues are discussed theoretically and practically,
including the definition of fuzzy spatial objects, the topological relations between
them, the modeling of fuzzy spatial objects, the generation of fuzzy spatial objects
and the utilization of fuzzy spatial objects for land cover changes.

A formal definition of crisp spatial objects has been derived based on the highly
abstract mathematics such as set theory and topology. Fuzzy set theory and fuzzy
topology are the ideal tools for defining fuzzy spatial objects theoretically, since
fuzzy set theory is a natural extension of classical set theory and fuzzy topology is
built based on fuzzy sets. However, owing to the extension, several properties
holding between crisp sets do not hold for fuzzy sets.

The key issue of a fuzzy spatial object is its boundary. Three definitions of fuzzy
boundary are revisited and one is selected for the definition of fuzzy spatial
objects. Besides the fuzzy boundary, several notions such as the core, the
internal, the fringe, the frontier, the internal fringe and the outer of a fuzzy set
are defined in fuzzy topological space. The relationships between these notions
and the interior, the boundary and the exterior of a fuzzy set are revealed. In
general, the core i1s the crisp subset of the interior, and the fringe is a kind of
boundary but shows a finer structure than the boundary of a fuzzy set in fuzzy
topological space. These notions are all proven to be topological properties of a
fuzzy topological space.

The definition of a simple fuzzy region is derived based on the above topological
properties. It is discussed twice in the thesis. Firstly, the definition of a simple
fuzzy region is given in a special fuzzy topological space called crisp fuzzy
topological space, since most topological properties of a fuzzy set in the fuzzy
topological space are the same as those in crisp topological space. A formal
definition of a simple fuzzy region is proposed based on the discussion of the
topological properties, besides the interior, the boundary and the exterior, of a
fuzzy set in the general fuzzy topological space. A crisp simple region is a special
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form of a simple fuzzy region.

One of the fundamental properties between fuzzy spatial objects is the topological
relations. This topic is intensively discussed in the thesis. The problem of the 9-
intersection approach for identifying topological relations between fuzzy spatial
objects is revealed. In order to derive the topological relations between fuzzy
spatial objects, the 9-intersection approach is updated into the 3 * 3-intersection
approach in the crisp fuzzy topological space. Furthermore, the 4 * 4-intersection
matrix is built up by using the topological properties of fuzzy sets, and the 5 % 5-
intersection matrix can be built up based on a certain condition in crisp fuzzy
topological space. These matrices are then updated in the general fuzzy
topological space, based on topological properties, other than the interior, the
boundary and the exterior, of two fuzzy sets. Two 3 * 3-intersection and one 4 %
4-intersection matrices are introduced in the general fuzzy topological space. The
topological relations between simple fuzzy regions can be identified based on the
topological invariants in the intersections of the matrices. Using the empty/non-
empty topological invariants in the intersections, 44 and 152 relations are derived
between two simple fuzzy regions.

The modeling of fuzzy spatial objects should be done not only for simple fuzzy
regions, but also for fuzzy lines and fuzzy points. In order to model fuzzy lines
and fuzzy points and the topological relations between fuzzy spatial objects, a
tuzzy cell is proposed and a fuzzy cell complex can be constructed from fuzzy
cells. A fuzzy region, a fuzzy line and a fuzzy point are then defined according to
this structure. The relations between these fuzzy spatial objects are identified.
The fuzzy cell complex structure constitutes a theoretic framework, since it can
easily model the fuzzy spatial objects.

After proposing the theoretic framework for fuzzy spatial object modeling, the
thesis addresses several practical issues on applying fuzzy spatial objects. The
first issue is how to generate fuzzy spatial objects. A composite method is
proposed for the generation of fuzzy land cover objects. It involves several steps,
from designing membership {functions to classification and refining the
membership values of {uzzy land cover objects.

Another practical issue is how to retrieve fuzzy spatial objects, particularly on the
basis of topological relations. In traditional GIS, the query operators are defined
based on the relatively small number of topological relations. However, there are
many topological relations between fuzzy spatial objects. In order to query fuzzy
spatial objects, the query operators are proposed and formalized based on the
common-sense operators in traditional GIS. The 44 or 152 topological relations
are grouped into these operators by four different methods. These methods
constitute a relatively complete covering for querying fuzzy spatial objects so as to
meet the different application requirements.
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The third practical issue is how to use fuzzy spatial objects in real applications.
Since the dynamics of land covers is a very important topic in China, the focus lies
on calculating changes of land covers. Sanya city, located in South China, is
selected as the test area. A fuzzy reasoning method is proposed for calculating
land cover changes. It shows that, with fuzzy representation, not only can a
better result be achieved for the land cover changes, but also the details of

changes can be revealed.



H B fr A /Y
K. HFEREE
ER—BH. 6
B, AR R Hh:
B B AE BB = (4]
EEMHIPLR
N AT IVERRE
7S A P4

i B

WEERRGEMBFEAREELERNEGEEBD ZRRERM L
BEXEERENEXERHEN, HAREHERN, IRERHABASL

MHBRA S, FHNHBERRER, FHAIREF X ZIEEN
BB RG T, = B Y& g h R A 4 38 51 %2 S i K 1 5 3% 18

EE. AXR¥ECEELERINFREM EX SR ER L= [
HTT M ER, ETRERINFNZEREZERRECEZT 2
M EE R RIS, XFRBAIAREAEFHRHAL TN

RMEBRARP . FLXZHZEERK . FES B 404 L
B, IR TEEMAME . A AN T E S EFERENARMNE
FREEAFHESHBIEEMAAN S B YRS MEERSHEEE,

HERXTEN.
MEERA . X
Al DLt B 2R
Wz B E R A
HHEEB RS
HEE R RGEAL
HEE /1 I R B

BB ) A i
=R HIT A
H R 5k — &
T AT B A
518 2 tr 55 R 43
R H MM T
B AE BB =5
BB FAE BB =
ZEEEN BN

2 5 B

MTEERYE

L RABAKBIREXN =W HH TM BE#ET T M2, 54 T 88 %5

APERB B ERNAFTEENH,

%L-é’iﬂ'{) sﬁ:ﬁﬁﬁ

Ay B SR AE

EHMBEEERGERXBENEERET MZ—., BB R = [h
H—RBGFEERENEETS. EMNELHIT &, B X

Hi 73 [8] B4 B BE 77 » 38 15 = 18] 40 A 948
HERR I
N TR, XT’ﬁﬁﬁ;alETJE—?E% FLEA
MM E 2B T ZAMA, HEESE

NEFH, R kBT BRARRE S AT EE MR,
RARGH., EMpEGERENEFHRES
ﬁE‘JEE&U: RIEFHEXEBZRER, b
BBERZIERILMRR FHIbRRF FELER b, 87 7T L5
A RERNTRIMESHAER, AR E R ERERES, #17T
Mot R BE B REEREZ R A LA

9*‘6 JE:HEJ fhh E\.%

J iﬁﬁﬁ?‘!@) J:

lL:op]

E VR ]
ZRH
R#EH
4t B BL

B 2K

TS THIINER,
RAEIFEMEZNER FRAEM O ANERTRAESH

ZHERERERCHN T E LN EE., 8 @ﬁﬁﬁﬂilﬂ]
EX BT EERNHINCR B = HERER, B

HER, BT TERBZRIERNE RN E, X =W K -

T AT H
R =S (8] &
R B 2 3, 3K -

B L R

E BB 20 D
TR W =5 [a] R Z [H]

BRI

IR e ) R
WHE URETEMTSRZERZNERS, EELH %

- b PR B A AR AL

) 22wl
+ ih B
T T

RN OREREMAANE, NEWENORERINEFESR

ML R KBRS EEN R INER e A

VI

THTE. Z4Hb

=z —
1=



FEMAOABRSHX AR,
MEX. BT ER=MBEZH, X HLH,
H F 1 Lo HE B Z B I Ok R

ER TSR EENENEREAPE

BRI ERPEIA XK AR WX ENE L. RGE

1T T -

R AR $0 ¥ 23 18] 39 R R B =5 6]

HiL.:

HEEARLTHE,

1

fii b A1k

B
HRABZ—,

X 38 ) X,

R T — R R R S B B R BRI A
% T AMBIEA R A R AR B h B

AREFE=ZFFE—FRFHERRE

= 10

- [

ﬁm%u T HE—
ABRTHAEXHRRURE

B SRERRINRAEELHEGEEREEEMZH o R EZNEMZ

—, EEM SR ER ZE BB FhR R PR

h. %

PR RRIIE,

T P4 3 * 3-intersection, —
3 * 3-intersection 1 4 * 4-intersection F& &Y X 1] A A 8
AT T A RERIA .
IEERGERAFTHER]
C R
FHH
Prfzik, s
Hb 38

"li.f
7S

Hi 2

kAT
M

31

ﬁ*ﬁﬂ%ﬁ?l\_—alﬂ
I, HTE

BEHXK

I TR L2

£

IfE R RE

FRER 23 [B] B R AR Y 7 19 338 7]

A, RS
R L IR, 3

Y 3R

Hh 3

IEEREN T — 1T HE
ZRIEREFLEEITIEH—1TEA.

H

-

B

o TR,

C B AR
IREIFINFER . EREEENEM X
i 2 R B S 2R
HEB RS IS L,
TRERESFHZ— R

™ 4 % 4-intersection, —

O-intersection ¥ Kl 5
] 9-intersection BL I 43 7 1 K 25 [H]
B FbZs a4, 3 9-intersection £R A 5
— A~ 5 * 5-intersection B &), 3F

X 388 2 18] B #h h R &R

i)

5

R F R A
, B FCE R A fn] = £
I EREN AT EZF L. A HEARNERL

H

HE B KRR EEXT TM B2 3T 1 3 B =5 /Y
KKV IS I BERER . BTN 89 Lt B 5 09 7™ 4 05 i1

T H

E4T g B F0 H
BEH
XL&ELJ

X BB E A E LR TAREIE .
ETHEMERE R
rAEVE NS YR
| TR SR ERERINES,

BRAPHBBER, 5
RS R EREWN
YA

ERH &

T r Bl
HEAT T M

FRERXRNBRAAE R, TR RNE RN

T8 = 18] 2 K B 7 1

» X BB 25 (5]

RZRANRRNERNBMIEENERNRRNERNEZEEANE. FBEFETRT &

CIRY Y
7 -

FEBMHINCRAMEEMBINEC R M
R T fh T

FANBERITTETENSHERNHER,
MM TMEZEREE TEMAO T B EEER, ZE L ERE B XY -
TT AR ENHERE,
73 B 45 SRk

i F

Y 78,

H

AR, R - 3 7B 5 X b E

REEMNER K
EWR L B B AR R LA R EA18 3k
ST TER SR EREE @
TAARABEKFPFAR, FREAENAREEBEREBEEZE R, FEEMITEEIE;

MAEBFTE, L

A RN

M ERK,

H

T X R B XA B

=W L ER A, BER
- L T 55 B AE 4L i
S5&F50ETIEEM - 5 E XM,

1T T HHE.

HAE BRI 05 i

YA K [A) el

IX



_ :@ 53 B} ] A PR, 5 2 1) 91 4 o B B RO 90 4D D6 R BB R AT o — 2 W
 EEAEE A B S E TR B R WA RN RAR, N
*E*ﬁﬂ s 6] B OB R R 45 A BERI I B AE B R AR IT R B B

L




CONTENTS

Chapter 1 Introduction --------------. o (1)
1.1 BacKGround ««««+sreeseesrereremninimiiiiiiii e (7)
1.1.1 Uncertainty and related theories - (7)

1. 1.2 Fuzzy sets and fuzzy spatial objects «rorrererecimrreeriacianiiieias (8)
1.1.3 Fuzziness in land cover - (9)
1.1.4 Importance of fuzzy spatial objects rereseeereecerarieiciniaianas (10)
1.1.5 Monitoring land cover changes in Ching +--scceerreneeieene. - (11)

1.2 Problem statement - (12)
1. 2.1 Research mMOtivAtiOn «r-ere-vceeeesreeisessernenreressosereesroracnsens (12)

1. 2.2 Formal definition of spatial objects serereveeiecrinriiianiiianens (12)
1.2.3 Topological relations «r-«+seressrrrssreernsserrirseeeiasinnnsreneenees (14)

1. 2.4 Modeling spatial objects - (14)

1. 2.5 Modeling land cover changes e (17)

1.3 Objectives - (19)
1.4 Research questions - (19)
1.5 Methodology - (20)
1.6 Structure of the thesis - (22)
Chapter 2 Fuzzy Set Theory and Topology - (24)
2.1  Classical set theory «t:«rreeverrrrareritiitiiiieiitiiiiieseeseneiiienneees (25)
2.1.1 Set - (25)
2.1.2  Set OPErations «++ tereeresrcerrsnsssennirsreresmseranssniiessersnesenees (25)
2.1.3 Cartesian product and relation --- - (26)
2.1.4 Mappings - (27)
2.2 General topology - (27)
2.2.1 Topological space - (27)
2.2.2 Interior, closure, boundary and exterior - (27)
2.2.3 Ty, Ty, Hausdorif, regular and normal space --+-eteeveeiaeees (29)
2.2.4 Separation and connectedness - (29)
2.2.5 Homeomorphism and topological relation ------- -+ (29)
2.2.6 Metric and Euclidean space «+oceeeevreenee. - (30)
2.2.7 Relationships between topological spaces - (31)
2.3 Fuzzy set theory - (31)
2.3.1 TFUuzzy Set ++eeeeerrerrrnnsennminanenn . (31)



2. 3.2 Basic set-theoretic operations - (32)
2.3.3 Extended Operations «e-«---ssesereesesresriomiiiiiinanieaa (33)
2.3.4  a-cuts and fUZzy q-CULS «+-=sereeresesririnmnionnenieeeiiineaes (35)
2.3.5 Fuzzy relation «+--+sseseeeesreesreremimniiiiiiianeiees (35)
2.4 Fuzzy reasoning - (37)
2. 4.1 Fuzzy logic «--eereeeerrrememsnenneinmii e (37)
2.4.2 Fuzzy implication . (37)
2.4.3 Principles of fuzzy reasoning - (38)
2.4.4 Process of fuzzy reasoning - (40)
2.4.5 Fuzzy reasoning methods «r+esrereerereereoiiii (42)
2.5  Fuzzy tOpOlOgy «:-ereesserrrsrnssnnrmnrmuinsiiiiee, . (43)
2.5.1 Fuzzy topological space -«=«=+-resreruenserereemenuieacsreieeneieaneans (43)
2.5.2 Neighborhood and quasi-neighborhood - (45)
2.5.3 Separation and connectedness - (46)
2.5.4 Fuzzy homeomorphism and fuzzy topological relation ««:«----- (46)
2.5.5 To, Ty, T,, Regular and normal space «++serereescccceeccccennies (47)
2.5.6 Induced SPace «+-ec-eerorrerrertorreroriereniiierseiensesereneasesesences (48)
2.5.7 Relationships between crisp spaces and induced spaces <----- (49)
2.5.8 Fuzzy pseudo-metric space - (50)
2.5.9 Induced fuzzy Euclidean space R? + (51)
Chapter 3 Topological Relations in a Crisp Fuzzy Topological Space

- (53)

3 1 INEFOQUGCLION #+++es et venserossosnorsonsanssasonsasessasssnsasesnsnnsas . (55)
3.2 FUuzzy DoUNdary ««+e+teetrereertenminuiiniienencinieeneeneseeeeneeneinnenes (57)
3.2.1 Definitions of fuzzy boundary - (37)
3.2.2 Selection of fuzzy boundary -+:-teeesessererresiriiieiriiriieiiiaians (57)
3.2.3 Properties of fuzzy boundary - (60)
3.3 Analysis of existing 9-intersection approach «:::cceeereeercieirrcenncnnas (60)
3.3.1 O-intersection approach «eceeeeecrecceciaina, « (60)
3.3.2 More possible intersections «+««=ss+sessererrrrrarrererrnrirerernines (61)
3.3.3 Limitations of 9-intersection approach in fts «eceereereerecaeeiias (62)
3.4 A crisp fuzzy topological space - (62)
3.4.1 Introduction and definition - (62)
3.4.2 Fuzzy boundary in crisp topological space «+-:--- - (64)
3.4.3 Summary of boundaries in different topological spaces «+---- (65)
3.5 Intersection matrices in crisp fts «creeereveeiiiia - (66)



3.5.1 3 * 3-intersection matrix in crisp fts

+ (66)

3.5.2 4 * 4-intersection matrix in crisp fts - (67)
3.5.3 5 * 5-intersection matrix in crisp fts - (68)
3.6 A definition of a simple fuzzy region in crisp fts - (68)
3.6.1 Simple fuzzy regions in GIS «eererrreeriiiinniiiiiii (69)
3.6.2 A definition of a simple fuzzy region in crisp fts - (70)
3.7 Topological relations between simple fuzzy regions in (R%,C) -+ (74)
3.7.1 Identification by 3 * 3-intersection matrix ce-eeeseeeeececeersecees (74)
3.7.2 Identification by 4 % 4-intersection matrix crerrrereeeencsrecrenens (75)
3.8 Conclusions and diSCUSSIONS =+ rrreerrerrerereraeces - (76)
Chapter 4 Topological Relations in a General Fuzzy Topological Space

- (78)

4.1 INrOCUCHION v e rrererrererrersorinrecssearonsiennensersssensonansaessoasensesses (80)
4.2 More topological properties <=+ ==« reererveiercainnen. - (81)
4.2.1 Core and fringe - (81)
4.2.2 Internal and froOntier ++-cererreerersetsssesiessiesrrierisesscssencases (86)

4. 2.3 Internal of fringe - (89)
4.3 Intersection matrices in general fuzzy topological space - (90)
4.4 Formal definition of simple fuzzy region ««:cccoeeeeereriiniiiaiineainnes (91)
4.4.1 Formal definition of simple fuzzy region in a general fts :----: (92)
4.4.2 Explanations of definition ««««««sssesesessrireisarerineinereereerenens (92)
4.4.3 Discussions on definition - (94)
4.4.4 Properties of a simple fuzzy region «s-eeeeeeecerieeeicceniananiiis (95)
4.4.5 A simple fuzzy region in RZ s verrereerveniiiniiiiniinn . (96)
4.5 Topological relations between two simple fuzzy regions in R2 -+ - (98)
4.5.1 Forms of intersection matrices in R? - (98)
4.5.2 Some limitations on topological relations - (98)

4.5.3 Topological relations based on empty/non-empty contents in R?

veseenness (99)
4- 5- 4 More topological invariants S U PSRN YN BT IPS SO A A ENS BN N NE PR SR (100)

4.5.5 Topological relations between two real simple fuzzy regions in R?

++ (102)
- (104)
-+ (104)
. (104)
- (105)

4.6 Comparisons
4,6.1 Comparison of topological spaces +reereereeeceacennn.

4. 6.2 Comparison of definitions

4.6.3 Comparison of different approaches -------

3 e



4.7 Conclusions and discussions
Chapter 5 Modeling Fuzzy Spatial Objects and their Topological

- (106)

Relations - (108)
5.1 Introduction - (110)
5.2 Algebraic topology and spatial data modeling ««---+--+-erereceeeeeenees (110)
5.2.1 Simplex and simplicial complex <s-errereeeeeeceeecinnienens (110)
5.2.2 Cell and cell complex - (112)
5.2.3 Spatial data modeling «v--reseeererririrereniii (113)
5.3 Fuzzy cell and fuzzy cell complex ----cccoeeeeeeeeeeeeccececenn. - (114)
5.3.1 TFuzzy cell «weererreeresrmimietiiniii e (114)
5.3.2 Fuzzy cell complex - (116)
5.4 Modeling fuzzy spatial objects - (118)
5.4.1 Definition of fuzzy spatial objects resrerreeresverereniiiineacenes (118)
5.4.2 Representation of fuzzy spatial objects seeeeeeeeeeeciecereiaeenes (119)
5.5 Topological relations between fuzzy spatial objects - (120)
. 5.1 Topological relations between simple fuzzy regions =e-:eee (120)
. 5.2 Topological relations between simple fuzzy lines - (121)

5.5.3 Topological relations between simple fuzzy region and simple
fuzzy line - (124D

5.5.4 Topological relations between a fuzzy point and a fuzzy line

/fuzzy region - (125)
5.6 Conclusions and discussions - (125)
Chapter 6 Generating Fuzzy Land Cover Objects ----«ocvcveveeneennnees (127)
6.1 Introduction - (129)
6.2 General procedure for generating fuzzy spatial objects ««--e+cevveeeee (130)
6.2.1 Procedure for forming fuzzy spatial objects cccececererececeeeces (130)
6. 2.2 Analysis of fuzzy type «-sestsrreriersiiiiiiiiiiiiiii . (130)
6. 2.3 Computation of membership values - (131)
6.2.4 Evaluation of accuracy - (132)
6.3 Method for generating fuzzy land cover objects - (132)
6. 3.1 Fuzziness in land cover objects «--errrereereriiiiiiiiiiiines (132)
6. 3.2 Method for forming fuzzy land cover objects - (132)
6.4 Testarea - - (133)
6.5 Generating fuzzy land COVEr ObJECES «+--«++rersvrsnrerreresrinanerensaens (134)
6.5.1 Selecting membership function - (134)
6.5.2 Deriving initial membership values - (135)

L] 4 L



