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XKTF=Eg : 1EF
y p: FERNABISE
y : IIERIRZEA
y I ERIESSE

(Vx(M (x) = D(x)), M (F3¥&F51JK)} > D(IFFEHLR)

D{Vx(M (x) > D(x)), M (Fr &1 JiK)} > V(M (x) = D(x))

2){Vx(M (x) = D(x)), M (3 HEHLE)} > M (I EHLIE) — DG LK)
3){(Vx(M (x) = D(x)), M (Fr&Hi )} > M (T3 A& H )

$){Vx(M (x) = D(x)), M (F3¥&H1)K)} = D(IFHEHLE)
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HFNREREL - DE-9IM
y Y B9 N IREIDEIIM

Dimensionally Extended 9-Intersection Model
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HFNRZEMEL - DE-9IM

R a=
%% LT Ha, I(a), B(a), E(a)m AR &katy N3k, &R A=)
gL
FFARATUAT A 09 N 2R, A FE, SN2F 0 A P AR SR A, 3RAF 89
LERITAX, XTRAZANIEBEZILTHES
Wox b e 5 R & JUT S 09 4 LT A dim(x), BAATARE RO, 1. 2;
e XxAHTHE, Wdim(x)=-1

AT KSR G 2 WAL S I/ T43K/2018



HFNRZEMEL - DE-9IM

Interior Boundary Exterior 5

Interior dim(I{a)I(b)) dim(Ifa)nB(b)) dim(I{a)nE(b))
Boundary dim(B(a)nlI(b)) dim(B(a)nB(b)) dim(B(a)nE(b))
Exterior dim(E(a)nI(b)) dim(E(a)nB(b)) dim(E(a)nE(b))

. Table 2.1—The DE-9IM

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

vl

Interior Boundary Exterior
Interior 2 1 2
Boundary 1 0 1
Extenor 2 1 2

bTE R F IR G = A S 2/ K /2018
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y T FEfEpattern matrix
AN JUATT 75 Z_ 18] 69 22 18] % & F| 2 T vAid i3 FDE - QIMIN X, 45 % AnAE X 4E [F 49 T
AL R 5% 3L
P XIEMEA3*3094E1%, SHDE-9IMAEF——xt v, 1220 = 69FETE B £
{T,F,*,0,1,2}
« TILEE0,1,2, REXE T H
* FILEE-1, AERXENZ
e *LH7-1,0,1,2, REL A
« 0, 1, 24 AL 8 &
e RFEE=] AT 89 7 XA T — 43 4a

AL K3k b 22 A5 5 12/ TR K /2018



HFNREAET - DE-9IM
y TRICEEFETA

char * overlapMatrix TR

Geometry* a, b;
Boolean b = a->Relate(b, overlapMatrix) ;

bR KFHIR G = M A S F 7/ 4RK/2018
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LB |
AR IR S A A K &
B[ VA4 2 a9 = 18] k & 3E4T

) TR
T o=k RNl AARIiES 218

St T — R F RS Rk AR A

) BERDE |
1% 32 R 69 =2 8] = & IDE-9IM= #7 & L
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HFdRERAEL . DE-9IM
y fBEDisjoint
a.Disjoint(h) & anb =

a.Disjoint(b) < (Ita)nI(b) = @) A (Ifa) N B(b) = &) A (B(a) NI(b) = &) A (B(a) N B(b) =)
< a.Relate(b, 'FF*FF*%%%’)

SR | 157 | ShEB

2E
HE| F | F | ¢

FhaB

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

y Bz TouchesE/= Polygon/LineString

Polygon/Polygon :
(a) (b) [ <>
Polygon/Point

LineString/LineString G
1 1 2
(a) 2 (b) LineString/Point

/"/

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

y ¥B¥EZTouches

% TA/A, L/L, L/A, P/A #= P/L
a.Touches(b) < (Ifa)nii(b) = &) A (a N b) ZZ

a.Touches(b) < (Ifa)nl(b) = @) A ( (Bla) N I(b) 22) v (I(a) NB(b) #2) v (Bla)nB(b) #2) )
& a.Relate(b, 'FT***¥¥¥*°) v a Relate(b, 'F**T***¥¥’) v a.Relate(b, 'F***T**%*%¥’)

bR KFHIR G = M AL 5 1%/ T5R5%/2018
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HFNRZEMEL - DE-9IM

y A=Y Crosses
% FP/L, P/A, L/L #= L/A

a.Crosses(b) < (dim(Il(a) N I(b)) < max(dim(Il(a)), dim(l(b)))) A (anb#a) A (anb=zb)

P/L, P/A, L/A
a.Crosses(b) < (I(a) N Ith) #22) A (Ifa) N E(b) #0) < a.Relate(b, "T*T****%%’)

PolygonLinageiog PIER |5 | HMER
AEd| T | * | T
2
el e

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

y A=Y Crosses

LineString/LineString

bR KFHIR G = M AL 5 1%/ T5R5%/2018

L/L

a.Crosses(b) < dim(l(a)nI(b)) = 0 < a.Relate(b, "()¥%%¥¥***x").

RSB | 157 | HPEB
2E R
ijl?% * * *

FhaB




HFNRZEMEL - DE-9IM

y HEESWithinB=

Polygon/LineString

Polygon/Polygon

Polygon/Point
LineString/LineString

NS

T K F MR F A A FF 2/ % K/2018



HFNRERMNEN : DE-9IM
A Within

a.Within(b) < (an b =a) A (Ifa) NI(h) # D)

a.Within(b) < (I(a)nl(b) # D) A (I(a) NE(b) =) A (B(a)nE(b) =0) ) < a.Relate(b, "T*F**F***))

AER 1357 | IhER
RER| T * F
AR * F
AheER| * *

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

» E&Overlaps
i TA/A, L/L, P/P

A/A, PIP

Polygon/Polygon

bR KFHIR G = M AL 5 1%/ T5R5%/2018

a.Overlaps(b) < (dim(l(a)) = dim(Il(b)) = dim(l(a) NI(b))) A (anbZa) Afan bzbh)

a.Overlaps(b) < (I{a) NI(b)Z2) A (I(a) NE(b)Z2) A (E(a) NI(b)ZD) < a.Relate(b, ‘T*T***T**’)

=D

FhEB

S T
ijlﬁ * *
GhEB) T "




HFNRZEMEL - DE-9IM

» E&Overlaps

L/L

a.Overlaps(b) < (dim(lfa) nI(b) = 1) A (Ifa) NE(b)2E) A (Efa) NI(b)z#2) < a.Relate(b, "I1*T***T**’)

LineString/LineString

RSB | 155 | IR

2 REB| 1 i T
el ijlﬁ * * *

82

GhER) T | 7 ] T

s1

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HFNRZEMEL - DE-9IM

y B &Contains
a.Contains(b) < b.Within(a)

y  t8zZIntersects

a.Intersects(b) < !a.Disjoint(bh)

bR KFHIR G = M AL 5 1%/ T5R5%/2018



HRFMREREL

RCC

y XignEEEFRCC : Region Connection Calculus

» RCCE—MUEERS , AENXAT "Xig”

. RE—MiSESiEE Y BRI AR

y "X 2
y "EERXRR 2

o

EFAFMS|E]F

bR KFHIR G = M AL 5 1%/ T5R5%/2018
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TE?I\?&,?J{%{ - RCC C: con.nects

DC: disconnects

DC(e « ) P: 1s part of
r,y Edef —Cl\r,y L
Pr,y) Zaoy Vo[C(=,2) = C(2 1) PP: IS proper part of
PP(z,y) ey P(r.y)AﬁP(y,x) EQ:1s equal to
EQ(z,y) =aer P(z,y) AP(y,2) O: overlaps
O(x,y) Zaer I[P(z,2) AP(zy)] PO: partially overlaps
PO(z,y) =a4ey Olz,y)A-Plz,y) A=P(y,z) DR: discrete from
DR(z,y) =4er —O(z,y) |
EC(z, 1) EZ; Clz,y) A —O(z, y) EC: externally connected
TPP(z,y) =aey PP(z,y) A3z[EC(z,2 /\EC( y)] TPP: tangential proper part
NTPP(z,y) =aes PP(x,y) A=32[EC(z,2) ABC(z, )] NTPP: non-tangential ...
P~ (z,y) =aes P(y,2)
PP~ (z,y) =4er PP(y,z) P - (;\\ "
TPP~'(z,y) =a4ey TPP(y,z) (\L) @ @D @) G)
NTPP~'(z,y) =4y NTPP(y,z) XDCY XECY XTPPY XNTPPY
CORONCEC
XPOY XEQY XTPPiY XNITPPiY

bF K FHIR G = M A F 5 1%/ 5 3%,/2018 -



HRFMRERICEN

RCC

y B FIAEMRIXER |, AILUH—EE XA ERT XERIR

sum(X,y): union

of x and y

compl(x): complement of x
prod(x,y): intersection of x and y
diff(x,y): difference of x and y

) IXLEERRE N AT LA

CON(z)

AL K3k b 22 A5 5 12/ TR K /2018

'F"*Txlﬁijjézzrfﬁk9é%é

=de f Vyvz[EQ(Sum(y

=



HRFMRERAEL © RCC

AT LU RN A TSR N X B — 24 o
dor e K IBAR T VA th S 7 3 K3

Yr3dyNTPP(y, x)

TARIE R A BRAF LB K R
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