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Formal description of topological relations for geo-entity based on
simplicial decomposition of GTP model
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Abstract: With the introduction of the concept of k-simplex and k-complex (0 <k<3), formal description of
them in the GIS was given. With discussion of division based on k-complexes and there exclusiveness and complete-
ness with respect, the coding of GTP vertexes and coding steps were discussed in detail, and formal description of
GTP model was given. An approach was proposed to describe the topological relations between GTP model with to-
pological components of k-complex (0 <k<3), i.e. boundary and interior. The topological relationship set:
{ disjoint, touches, within, crosses, overlaps, contains, equal | for the pair of GTP models were defined with
dimension-extended. With object-oriented method, the topological relations were defined for the geo-entity.
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TSN GTP AP HHI I 2= £ 55 WA B, 5IAPUIE o GTP SURIEF i, HBATIESS
13 0 B SR BE N SE e, H X GTP M =4 SR BB UAL ik DL S AT 3 d b R filid. = ek Jk
FCRMAH S R T SRR R A IR & =4k GIS 73 IS A i 2 P SRR . 2B 1R AT AT Y SE Al
b, DShibFRE N8 T, BT GTP BRI Bl 3 Hp i Ui Adn e R fiidk.

1 BasSEEX it
1.1 gapmmirRs”
k- BB AN k- A W SRR S, T RASEEEY K
S =U S, (1)
A, S, () Fi - PRAER RN ES.
1.2 BasmER s
n - BAARIE S, BUSHSE (0S,), HIFTALR S, i n -1 4Eimghn, Ha ™ H

95, = Y (- 1)'s, 2)
;H\:EFI S?_l = <v()9 T, ’;}i’ Ty, ’Un > ) ’;}i %%%W%?ﬁ, E
< Vg, 7, 1AJL-, L, v, >+ < vy, o, 1A)L~, L, Uy > = 0. (3)
RAIY C, B (9C,) 2 C, MFFA A S, 19 iR,
aC, = iaS,l. (4)
S C, 1 n - BH(C ) C, MARSURIH n 9FTAT C, BB IS, 1)
" =Us, (5)
n =3I C, WNHE(C)) 2 C, 1 n — RIGFTA R TR (9C,) IS, W
C, =C" -aC, (6)
2 GTP M EAEIS
2.1 TEHwEAHZE
Vi) . ARG IET QuaPA S FFLAT GTP &, ID MEAF 46, JEH i T —Fikie/ D DU b3
(SVD) 1AL, Si90 TP 55U PRIIROREAR ™ . Aufi I3 GTP i DU i i 53 o ok B b 4
TR YT M AR BRI T ARSI 2 e (D FRIVE s, T ELAE

@ PRIRS AT LA AR/, Hof M —PEATA] LU /N B RS PR UE GTP IO [ A 30 43 iy e — 1, SEBR
b R ERAIE R GTP (TS AR S ME— HL AT LLIG RO/ A] . 2R IE T QuaPA Zifth, 78 GTP A rh
SEIE A SR 0T AT S BB EE PERARR S, HO PR R AR AN IR B A A ). BB
B2 TR TR 2 [A) 07 B S PR B B7E TR A AR B AR B b, BB — D BB . SR —A
WFFE IR AT = AE BT EAE, SO PR UE—E ARG, H GTP RPRERE (d) , wT ply TIN SR 31 1) fie R 3 A 5
HHFN, W0 <max(len) <10 m, N d=1, 10 m<
max (len) <100 m, N d =2, {KKREHERKEN3
a4, RERMEES (1, 41, HAGAT LAZE AR
R GBOE, WAL RS A a5, B TR
AL, AR AT B TR AR AR AR Ay I B A ST, X
FERE AT PRUEFR R S — AT D A RN, JFR R/ A7 Bl 1 GTP#43h 3 A IUilfE

fEFEZS IR Ed. K 1 GTP (fRikiEER2), Fig. 1 A GTP component divided into three tetrahedrons
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AL TS (A, B, €, A", B', C") Zpilf IS0 «, v, z PR 2E 47 5 R AT 4145 1 -

WA (AR A (4 076 350. 23, 38 567 825.45, —275.26) , A fAIRRE AT LR R 50<2d +25<d +
75 =50<4 +25<2 +75 =502 575, Bl x PRI RS 4 A by AR 2, BN 2 AT
fii.

2.2 GTP By E {34y

BEREA DA 0] [ R F AN BRG] N — AR I b BF A5 e Sk 18 BRA PR, RINAR 2 4~ gl e A
22, EATRAILER S0 R — A FE T, WX AR AS U AT DL o . FhAhas ] X — A gl 3
H—PRaig C, 5—AFEh: | C, | X ZFILFEA, icfEX= (C,, h). FIt, =4E0iRms
g U B —1, BB TFRAIETE C, MBS o F h e, (ER Rt = 0 i 15 20 /9 iy
A P L VAR = SR — e B, I BN =4SSR IR MR T O TR RE X = G SR
T, 5L

WA LHLEIE S, MAEE(dim(S) ) y—N HHES S8 1 %G e IE 4% (dim(C,))
W C, P RaiE A R (. B dim(S) =n -1, dim(C,) =sup(dim(S,)) (S, eC,) ™.

X =Yk SRR 5 S AAH R AR B0 BR AT R = AR SRR 723 (I3 43, SXREATE B — A = 4 Sk n] DUE i
ALY (0<k<3) kAR, HAMY LSRR H —RIN U ICE (BPRAE ) Prakik, iy
() PR A M ST R 7t = SR S U ST R M TR R, X R 2 [ B A 3 () e St 1 A ) iy 3
WiER. WM RERAIEIE C, MITARRBRATE M AEEESE, Bk C, glin - 3048, HEit, X GTP
RURT LU R 4G 3 — B0 (DU AR SEA T B ali ) 4. HTREEXT GTP A7 DU (A &) 4 e, 38 b A N i
VAT TS AR RS, 45— M BA B/ RIS A0 T ) o) f X sk, BIVAT S8 B 2 B

wE 1 s, LA GTP Xy M2k ], wiB GTP (DU 4] 4 J5 . WARARYE 2. 1 15 GTP Ti i 4t
J5 X Bl GTP A5 ABCC'B'A' T s i K/ P : A <A <B<B' < C<C', WFE3 M, XFF
ABB'A'TH A BIAR S I/, WA A [ X4k B 12k AB'. [l AT DL % 422 H 8 > T A % A 2k ACT
BC'. R4 gt gy =gk DA — i 07 20K % GTP BRI 43k 3 AN PUfifA (AA'B'C’, ABB'C’, ABCC'). X}
FATL & —~ GTP BERIA] LA 40 3 AN PUTER, H GTP A7 TIN [ (LR 2 pU ik, GTP R [ 54
B AL JE: Pyramid #5050, i} Pyramid #508 SCR] DAY 2 ASPUTEAKERL S L 4R R /NS T AsbReh, AR
Gt W53 7 ORI 3 0% D T AR AN T 2 dnb A A 2SR B e v, R B ORIE T ) 43 A o — 1
S ).

3 ETHRAgFRISH CTP HEREXUHHR

Hial (1) A, k- ot (1<k<3) WREEERBIFAME—, RFGRAIE R E [ FB,
TORUEPAEE FR I HE—VE R L B2 AR B, BR 0 - aE A Jr i, MELL P AELE -

MED MR - RAIEH TS SS P, <P;, WIEWERA PP, KRN PP,

ME2 R 2 - RATER 3 PR TSRg S (P, P, P,) P&/, WERNGEIEEL (=M
TR AR ) GTP SR E) WIS $F 75 10 (P,—P,—P,—P,), EBFRN PPP,, KIn)FRKRH
P.P,P.

ME3 PUEAK (3 -H4iJF) LA G5 /DR I 20 5%

HRAE LS. UBRE GTP HE W] GTP MR i 1 45 38 .

(1) FFE GTP (305, AILUSHIERPIL B Sds C; b b - 008 (0<h<2) 4l b Hefafit,
FUHREGE ARSI e A LT 5, () 195 SRIGR BN RASIB IS, A58 (3) W3RN

0, =0 (N5()) = s+ NS, + XS, (7)

X (2) AL, AR RS T AR, AN L b PR AA'BYCI N ABB'C 1y A 6T 4 51
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FRHNAC'B'RAB'C', HAC'B' +AB'C' =0.
(2) MR (5) SR GTP Y3 - B4R (), & CTP hyEHURA N 3 MFTAH BaB IF4E, B

cy = Qosl. (8)
W3 AHE, B 1R GTP R T i R/ MIF A <A' <B<B'<C<C', W1 - AT RS

S, K, (AA’, BB', CC', AB, AC, BC, A'B', A'C', B'C); 2 - ¥aliJR4E4 Y S, i (ABC, A'B'C’,
AA'B’, ABB’, AA'C’, ACC', BB'C', BCC'). 3 -H4ilu®E4YS, iy (AA'B'C’, ABB'C', ABCC').
(3) MR (6) FILLRIG =45k (fK) BINER, AR
C, =CY - aC,. (9)

4 ZHELEHRIX R

4.1 GTP g K R iR

N T FGR ZYE TR R Z AN R, T EEP T T A Ji = 2 SR N Z TRl 56 R T8 A IR AR
TR SN R T S BT A AR A SR A 41 BER) | o1 AN RCC A
WRZE . SRR TR S A = 4 ST I R AT SR HEZR ), 9 T BRI [ BT b — B
UL Z I S FhRFb R (touch, in, cross, overlap, disjoint). FERLHEERN [, 2B M PAE ALl P
AEFEY e 1T 4l k - FRAIE RN R E X, EX T — DK RES [ disjoint, touches, within,
crosses, overlaps, contains, equal| U1 :

(1) Mg (disjoint) K&, (4,, disjoint, B,) & (4,NB,=0);

(2) #H4E (touches) X2 Z, (A, touches, B, )< (dim(A, NB,) =0) A (dim(4,NB,) >0);

(3) 24 (within) %%, (A, within, B, )e(dim(A'NB) >0) A (A NB, =A ) ;

(4) FHAZ (crosses) %, (A, crosses, B, )< (dim(A, NB,) <sup(dim(A, ), dim(B,))) A (A4, N
B,#A,)N(A,NB,#B,) ;

(5) #BrF5 (overlaps) K Z&, (A, , overlaps, B,) < (dim(A, NB,) =dim(A,) =dim(B,)) A (4, N
B,#A,) N(A,NB,#B);

(6) & T (contains) K Z&, (A, , contains, B, )<=(B,, within, 4, ) ;

(7) #% (equal) K&, (4,, equal, B,)=(A, =B,).

e R AR B — RN [ OC R, S]] 4 S Bt 2 > HARIEID 35 N S BE 1 Ac ik X )
WAk FER, e T, (9A N oB) N T,(dA N oB ) AN T,(A" NnaoB) AN T,(A" N B).

X H rp TR AR R T, ¥ GTP S 7 K e i) 5 Tl a5 6] 5C R AL, MR IZEHE K R
A PAAE SC GTP [E b KA.
4.2 Z#HEEEHPX R

BB RS R R ST, G SRR R L S R 4 28, R4
Koy mikoT, ik, Ea0 . 440 ARG 2 E, AR AIT (0 GTP) MR 4L,
S A — AR AR I S, AR A R R AR R SR 2. R, S A ARN A2 A (A AT e i g
R X, AR fiATT (GTP) SR X, Ioh] i aiE Fpais v eioRn. #—4, =4E5ikZ b
IR AT AT Z B AR NG ZOR A THE RO IR. T DA S AR Z R R MO R HE S ], 1500
BT GTP 44N C R HE T AR =2 SR 2 (R 9 FE MG R 0 LB AP IR -

R 2 MR A, B, 20t n F1om MR AREN, 2518 A, Ay, o, A, FIB,, B,, -, B,.

(1) FIMfR AR (A, B, 1<isn; 1sjsm) ZRIMIHINCR. BRI (7) KIrA Rk
ML, oA, = UaC(+), M4E=0 (8) RATA R AR AER, W B, =uU C (+). FA 41 Xt 5 Fth
KAMESH (9), ATLUHI R Z BN R, 1C A, 5 B, ZIEMHINERN Py -
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(2) LB A, B ZEMIHFA AR, AT T RFb SRR RS, W

PA13| PAle PAIB,L
T _ PAz”l P“z“z o PAzb’n ( 10 )
AB - . . . :
PAmBl PAmBz o PAmBn

X P = SRR C R B JE U 25 (W) G R A FOA S I, (A FHER IR NCR AT X TR
SHESRCINE AR SZZRIR) , aT UM BRI B R4 o), i — i) = e ST DL R — 2 = 4 S Al
ICHIFRIME R, AW AR — P =S AL RN T . X TR0 4RI, AEe S JLES R R A 44 Ak
BN FIAEH. A5 SRl e 51 45 M DRAF R AF P S, SRR 4 400G AR AN 2 9 AR IR 4 JR ) # 4 5%
/z%[lz].

5 & &

PAmidEdhidhas 2l , B Fasal il or H AR e s sl s 0 Xt GTP A7 e s0fe s ad, A Az 5
BIBEANGE G AR L GTP AR AL A KA B Z [ A 4R , iz HIZE BT R ik HI W GTP [A) i 41 4h ¢
Fi BETHBRETE, PSR = SR Z m R e R, T 2T GTP B %L
Jagiky, i@ar CTP BRI T3 Ah— NNV (FF1) , Sed —4ESRMFnINE RN = 4e s (] £ i) . Z5[H)
IrAT L S AR R K B AR AR
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