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0AN OB 9ANB° 0ANB"
R(A,B)=1A°NdB A°NB°> A°NB' (1)
A'NaB A'NB° A'NB
A (DH, 94 0B KR A BT ;4° B°FEK IR AB
I ER ;4 BYFE78 A B 11 Voronoi Z i1 ™A,
BE A B WA TR SEAA , I NIV A AT LK

A B Z R RIE AR B MfE— E&H9
e (CHiE— SERPEUERI WL 55 30) , Wik “ A\ " FRoR
“and”BI“IF" KRR, o "RRFM KA, (4,R,B)
RFEABEHARRAR, N T F LRI EAIL KR
FE MRS L ICIE AT S A A 1,

x1 ZTEXRIELAR
Table 1 Standard concepts of spatial relationship

P XA Mtk e B FE L 1 SR

FURE NS Sdisjoint (4, Sdisjoint, B) Voronoi Z i ANE
ElSiis Vadjacent (4, Vadjacent, B) Voronoi 41
ol Bound (4, Bound, B) BAEARYZS T R

LONEENER EER Intouch (4, Intouch, B) BTE A )73 R NS HL T AR
4 Include (4, Include, B) BTE AW
tET Cover (4, Cover, B) BAE A B HLih T

A Touch (4, Touch, B) AR B B
A Equal (4, Equal, B) AN BHIAS:
i Overlap (4, Overlap, B) A B HAE T

K HF VAR5 258, 9 P Fhas [a] S &R
AT LA e A RR s 9 Fhr

1) Relation 1 (K F& 1) : ™ H& 43 # & & (Sdis-
joint) , WL (2);

2) Relation 2(5& %8 2) : Voronoi 2T 5 £ (Vad-
jacent), WL (3);

3) Relation 3(JC A 3) : U A (Bound), Wati(4);

4)Relation 4 (¢ £ 4) : £ H 41 4% (Intouch) ,
W= (5);

5) Relation 5( X 5) : fi11% K & (Include) , WL
X(6);

6)Relation 6( X Z 6) : & T X & (Cover) , I
Ri(7);

7)Relation 7TOCHR 7) : HHEECE (Touch),, WA(8);

8)Relation 8 (K 8) : #H4F K & (Equal) , ML=
(9);

9)Relation 9( KL FR 9) : 7 i K &R (Overlap) , UL
X(10).

(A,Sdisjoint, B) & (A N B =) NOANB° =) AN@ANB =) N(A° N dB =)\
A°NB =)NA°NB =) NA NaB=D)NA NB° =) NA NB' =)

e O D

{@@@]
b O D

(2)

(A,Vadjacent,B) & (0A N 0B =) NOANB° =) NOANB' =) AN(A° N aB=) \
A°NB°=YANA°NB =D)ANA NaB=)NA NB° =D)NA' NB" =-D)

S0 D D

{@@@}
b O -

(3)

(A,Bound,B) < (0A N oB=)AN@ANB° =) NOANB" =) AN(A° N oB=) A
(ANB°=D)NA°NB =Y NA NaB=-D)NA NB°=-D)NA ' NB' =-)

0 O O
nd K2 %)
-0 -0 -

(4)
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(A,Intouch,B) = (@A N 0B=-) NO@ANB° =) AN@ANB =) NA° N B =)\
A NB° =)NA°NB =) NA ' NaB=-D)NA NB°=-) A NB" =-)

-0 D D
e\g b D
-0 -0 -0

(5)

(A,Include,B) = (@A N 9B =-D)N@ANB° =) NOANB' =-) N(A° N oB=-) \

(4° N B° =) A(A° N B' =-D) (A" 3B =

2 O O
sl-0 @ @
2 D @

~NA" NB°=-D)NA'NB" =-)
(6)

(A,Cover,B) < @A N 0B=) NOANB° =) N@ANB' =) N(A° N dB=~D)

(A°NB°=-)ANA°NB =-D)\N(A' N B =

o D D
e1-d -0 -
-0 D -

~YNA N B°=-D)NA ' NB' ==
(7)

(A, Touch,B) = 0A N dB=-) NOANB° =) N@ANB" =) N(A° N oB=D)\

A NB=NANB =D)NA" NoB=

-0 O -
e|\D O J
- O -

-YNA N B° =) NA' B =-))

(8)

(A,Equal,B) < 0A N dB=-)N@ANB° =) N@ANB" =-) AN(A° (N aB =) N\

A NB=-D)NA°NB ==L NA N oB=

-0 D -0
e|\D 0 -0
-0 -0 -0

~ONA'NBe=-D)NA" NB" =-L)
(9)

(A,Overlap,B) & (0A N 0B =~ N(©A N B° = - N©@A N B" = =) N(A° N 9B = -) N
(A NB°=~D)NA° N B ==D)NA* NaB=~D)NA' N B° =) N(A' N B* =~2)

2 -2 @
s|l-0 -2 -
2 -B D
3 HRIMER

M 25 ] ¢ RS, S C R F LA E 3P
AR, BGRB8 i%ﬂf?ﬁ’@,ﬁ%%jiﬁ‘fé
SEASADC R T e HE A
3.1 XERiE

WA BWYKRYE B AWKREN, B4, X,
B) & (B, X, 4), WA BERAEMARX, LRXE
A xR, B BT NIV I R APE R (A, B) %
TRXRMEMER(B, A) o YT A BWA %[0 S,
i F H A (4, Sdisjoint, B) < (B, Sdisjoint, 4) .
(A, Touch,B) < (B, Touch,4) . (4,Overlap, B) <
(B, Overlap, 4) .(4,Equal,B) < (B,Equal,4),
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(10)

RGBT RRRE
32 EiFEk

WR A BEETNIVH KRR R(A,B), B,
AT NIV IR RF N R(B,A) , W5 B,
BIR(A,B)"=R(B,A4), W A.BZ[a] ) )¢ & it &
%, HTHA(4,Bound,B)'=(B,Bound,4) .(4,In-
touch, B)"=(B, Intouch, 4) . (4, Include, B)"=(B, In-
clude,A) .(4,Cover,B)"=(B,Cover,A) , HtiFE £
Rl FARHE A B T A Tk
3.3 fRiEM

WA A4 B .C =AM, 4 B HA # ) 5C
RX,B.CEHAZEMXRX, MA . CHEA MR
X, B4 X BA &8P, )& 2 Bound FlIKE £ Include H



FfEiB M.
34 ZFHEXRESR

R E AR E2S 0] OC R A SEA R M
H E N2 (] 6 R AR AR 2 R O R 0 A, 5 P
KACHIEF AT LIRAR N BE A . BZ A CR M B.C
ZHRRCH, R A CZMAEER . W2 E)
SR R IRMA SRR | 23 (8] SEAAR 2 (] (9 6 2R R Sk 3k
N FERER ML R, kiR T LU IR 1B
% WA

B, sk 4 B 2R R X, B.CZ I
KEZNY, FRERINA CZIMKR N Z, Hh e R
X.Y.ZRh ERIFXZAZ T —Fh, NE1TATLIE H,
SRR RE AR T =AML, RS
SR, HEEM X YWE S, ZIEME—ifE,

ALEAE L X Y HE S, Z A Z R0l RERY BUETS O .
Un2R 9 O A o HIMER AR M, 3 %E 1 (E
g 2oR, ARERER “—"3n, & 13T LI
A2,

B1 Z=EXREATEE

Fig.1 The example of composite spatial relationships

R2 EATHXRBEELER

Table 2 The results of composite spatial relationships

R Sdisjoint Vadjacent Bound Include Cover Equal Intouch Touch Overlap

Sdisjoint — — Sdisjoint Sdisjoint Sdisjoint Sdisjoint Sdisjoint — —

Vadjacent — — Sdisjoint Sdisjoint Sdisjoint Vadjacent Sdisjoint — —

Bound — Bound Bound Bound Bound Bound Bound — —

Include — — Include Include — Include Include Sdisjoint —

{JP Cover — — Include Include Cover Cover — —
Equal Sdisjoint Vadjacent Bound Include Cover Equal Intouch Touch Overlap

Intouch — — Bound Bound Bound Intouch — — —

Touch — — Sdisjoint Sdisjoint Sdisjoint Touch Sdisjoint — —

Overlap — — — — Overlap — — —

4 FRIMT[EIK R RS B R AR R

M BV, 23 Al HUR i A2 5 e
SRORJNAS (A5 B A BIE FTT 1%, 7 PR s T 4 B2 s
) FEH Y — b, R SE PEAY 23 [0 5C R Hh Al 0E
PEs A B IS SRR S T B, — AL sd A
UYL DU RIHERE 3 AN A . R A8
W AN TR RS, 27 ik R —
(IF—THEN) ML Fe7n HEZRSR RS (i LR —Fr
TH IR SR TT k48 R DR AL s T 54 A
RFRIRZ 5, T LA RIRUAE , A D 2 ] B Y
FEAA MRS o S PRAIL ) £E =5 (8] B b B8R )
HE AR S A IR I HEREALA] | S 1) 4 ERALR] | 1E
) 4545 BOMEBRBLA] o 1E 1m) 4fE AL M C R0 B9 2%
PR, A A5 o TS i HfE BEAL ] 2 AS I8
K, FERAFNZER AR . eAh, dT

PSR FHANB & A B BORIHfERE . DURCIE 8 25 5E 1Y
FAFS R AR LR A . 25 A IR AR
AR A — AR s AR B A HAACR 0L, 5 s
IR A HESR AT LR O 8] 2,

E405E!
aE
E4nE M s E iR
35 e
: RS
il i .

2 EMTEEEERE

Fig.2 The process of qualitative spatial reasoning

g “— "FRSH, RERRIE SR A,
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R. L aR¥#h 3¢ & 0y M B ] LL— B il 1 32 B 3R
N

1) Sdisjoint(4, B) — Sdisjoint(B, 4);

2) Vadjacent(4, B) — Vadjacent (B, 4);

3) Touch(4, B) — Touch (B, A);

4) Equal(4, B) — Equal(B, 4);

5) Overlap(A4, B) — Overlap(B, 4);

6) Bound(4, B) — Bound (B, 4);

7) Cover (4, B) — Cover (B, A);

8) Include (4, B) — Include (B, A4);

9) Intouch (4, B) — Intouch™ (B, 4);

10)Include(4, B) Alnclude(B, C) — Include(4, O);

11)Bound (4,B) A Bound (B, C) — Bound (4, C).,

RN R AP BTAT DL — B i 12 R
FIRN

1) Sdisjoint (4, B)/\Bound (B, C) — Sdisjoint
(4,0);

2) Sdisjoint (4, B)Alnclude (B, C) — Sdisjoint
(4,0);

3) Sdisjoint (4, B)/\Cover (B, C) — Sdisjoint
(4,0);

4) Sdisjoint (4, B) AlIntouch (B, C) — Sdis-
joint (4,C);

5) X(4, B) NEqual(B, C) — X(4, B);

6) Equal(4, B) A\Y(B, C) — Y(4, B);

7) Vadjacent (4, B)/\Bound (B, C) — Vadja-
cent (4,0);

8) Vadjacent (4, B)Alnclude (B, C) — Vadja-
cent (4,0);

9) Vadjacent (4, B)/\Cover (B, C)—Vadjacent
(4,0);

10) Vadjacent (4, B)Alntouch (B, C)—Vadja-
cent (4,0);

11) Bound (4, B)/\Vadjacent (B, C)—Bound
(4,0);

12) Bound (4, B)ABound (B, C)—Bound (4,0);

F.\(A,B)
F,(B,C)

B TRk FLA,0) =(A.X,C) T ER X, By B
A, FIHRIN R LS YE, BAR AT LIS 3] X=

18  HETIERZ

13) Bound (4, B) Alnclude (B, C) —Bound
(4,0);

14) Bound (4, B)ACover (B, C)—~Bound (4, C) ;

15) Bound (4, B) Alntouch (B, C) —Bound
(4,0);

16) Include (4, B) ABound (B, C)—Include
(4,0);

17) Include (4, B) Alnclude (B, C)—Include
(4,0

18) Include (4, B) Alntouch (B, C)—Include
(4,0);

19) Cover (4, B)/\Bound (B, C)—Include (4, C) ;

20) Cover (4, B)AInclude (B, C)—Include (4, C) ;

21) Cover (4, B)\Intouch (B, C)—Cover (4, C) ;

22) Intouch (4, B) ABound (B, C) —Bound
(4,0);

23) Intouch (4, B) Alnclude (B, C)—Bound
(4,0);

24) Intouch (4, B)ACover (B, C)—~Bound (4, O);

25) Touch (4, B) ABound (B, C)—Sdisjoint
(4,0);

26) Touch (4, B)Alnclude (B, C)—Sdisjoint
(4,0);

27) Touch (4, B) ACover (B, C)—Sdisjoint
(4,0

28) Touch (4, B) Alntouch (B, C)—Sdisjoint
(4,0,

WA ZS AOC R (25 [ OC R PR A 45 N E
AR R S, th O 12 [R5 B R AR A
23 [ 45 B S R AT DL DL A8 S R AR AR B R 1Y
[P, R A5 GE )y AL A SN0 R L O
A AE B o KA A T 2k P 2 ) FH 25 8] ¢ &
P ST R A A B DU 2 o)A B i . X g
TR AAREOT B TA 0 28 [ AR VR ARG, —
AR BLTT 43 B R R A R A IS . X T AE
Ean

F\(A,B)=(A,Include,B), F,(B,Include, C) (11)

Include, X} T7EfEUn



F\(A,B)

F,(B,C) F (A,B)=(A,Include, B), F,(B,C)=(B,X,C),F (A, C)=(4,Sdisjoint, C) (12)

Fy(A,C)
T RESR X Rl OC R (FEXAE LT, FIH
b R M AN AR (B O R A HEN, 72 T A 55 45K
3R A] LA R 15 3] X=Sdisjoint) B M A 4EHERE . TC
T IA] R PR 2 R T, LA ) SRt A 4 £
K ZR K FEAE: T N2 [B) & A vEI

5 %HiE
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M, RGGEIE TR JLA e IR R AL Z
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FPRZ A1) 9 IR 5b. 12 9 FER R I HLA L
3R T H AR A I LM RRRAE s c. AR
23 [ R BUFEACREE , AR T A IR S RIAER ;s d.
2 T A AV A SN G R BEACRR M B — B i iR

Pk, SOHARACECHE RN 2 (8] 4 R b A4 10 D7 A
M
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Characters of topological relations and its
applications in spatial reasoning

Li Chengming, Liu Xiaoli

(Chinese Academy of Surveying and Mapping, Beijing 100830, China)

[Abstract] In the paper, the formal representation of topological relationships are proposed according to

our early research results, and the characters are also introduced. Based on these characters, the results for com-

posite topological relations are introduced. At last, the applications in spatial reasoning are proposed.

[Key words] topological relationship; composite of topological relations; spatial reasoning; algbra rea-

soning; logical reasoning
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