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(2)

(3

(4)

(5)

(6)

X, vy, z:floa;//x, y, z

next: Nong; //

TINEdge [n]: array of TTINEdge; // TIN
UpPamEdge , DownPamEdge: TRismEdge; //
End;

TIN

Type

TTINEdge = Record

Bredrict : Boolean; //

Pgart, Pend: TRoint; //

LetTriange, RightTriande: TTriange; //
UpQuadrange, DownQuadrange: TQuadrange; //
End;

Type

TArrisEdge = Record

Pgart, Pend: Thoint; //

NeighbourQuad : array of TQuadrande; //

End;

TIN

Type

TTriange = Record

TrilD: Integer; //

Roint [3]: TRoint; //3

TINEdge [3]: TTINEdge; //3

NeighbourTri [3]: Array of Integer; // 3
UpAnatri riam, DownAnatriPriam: TAanatriPriam; //
End;

Type

TQuadrang e = Record

QuadD : integer; //

Point [4]: TRoint; //4

TINEdge [2]: TTINEdge; //2 TIN
ArrisEdge [2]: TArrisEdge; //2
LetTriPian, RightTriPrism: TAnatriPriam;
/1 ATP

End;

ATP

Type

TAnatri Prism = Record

PrianmiD : Integer; //

ATP
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Point [6]: TRoint; //6
UpTri , DownTri: TTriange; //
Quad [3]: TQuadrande; //3
NeighbourPam [5] : Array of integer; // 5 ATP
End;
32 3D
ATP ATP ,
1 8
1 -TIN - 2 TIN - - TIN
Tablel Topdogy reationship among point, Table2 Topdogy reationship among
TIN edge, and arris TIN edge, point and TIN
TIN TIN TIN
A AB, AD, AC AN, AN AD A, D ADB
B BD, BA, BC BB', BB" AC A, C ABC
c A, CB cc, cc AB A, B ABD, ABC
D DA, DB DD BC B, C BCA
A AD, AB, AC AA BD B, D BDA
B BD, BA, BC B'B AD A, D ADB
C CB', CA ccC AC A, C ABC
D DB, DA D'D AB A, B ABD, ABC
A A'B", A'C’ A'A B'C B, C B'CA
B" B'A", B'C' BB B'D' B, D B'D'A
c' c'B", CA" c'c A'B" A", B" A'B"C’
A'C A", C A'B"C'
3 o B'C' B", C' A'B"C'
Table 3 Topdogy reationship among arris,
4 TIN -TIN - ATP

point and lateral quadrande

Table4  Topdogy rdationship among TIN,

TIN edge and analogic triprism

AN A, A ADD'A’, ACCA' , ABB'A TN ATP
BB' B, B BDD'B' , BAAB', BCCB'
cc C, C CAAC, BB C ACB AC, GB, AB ACBB' CA
DD' D, D DAAD , DBB' D ABD AB, AD, BD ABDD B'A'
AN A, A A'B"BA, A'C'CA ABC AB, AC, BC A'B C GBA
BB" B, B" B"A"AB, B"C'CB ADPB AD , AB, BD A D B BDA
o c. o C'B'BC. C'A'AC AR A'C, C'B", A'B' A" C'CBA
5 ATP- -
Table5 Topdogy reationship between analogic triprism, spatial face and point
ATP

ADBB' D' A ADB, ADB', DBB'D , ABB'A', ADD'A A, D,B,B,D, A

ACBCB'A ACB, ACB', BCCB' , ABB'A', ACCA A, B, C, C,B,A

ABCC'B"A" A, B, C

ABC, A'B"C', A'C'CA, A'B'BA, B'C'CB
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6

Table 6 Topdogy relationship among lateral spatial

- -ATP

guadrange, edge and analogic triprism

ATP

ABB'A

ACCA
ADD A
DBB' D'
BCCB'
A'B"BA
A'C'CA
B"C'CB

AB, BB, BA, AA ABDB' DA,
ABCCB'A
AC, CC, CA, AA ACBB' CA
AD, DD', DA, AA ADBB DA
DB, BB', BD, DB DBAAB'D
BC, cC, CB', BB BCAA'CB'
A'B", B'B, BA, AA" A'B"C'CBA
A'C', C'C, CA, AA" A'C'B'BCA
B'C', C'C, CA, AA" B'CA'ACB

- ATP

Table 8 Topdogy between point

and analogic tri-prism

ATP

A ACBB'CA , ABDD'B'A’, ABCC'B"A"
B ABDD'B'A', ACBB'CA', ABCC'B"A"
C A'B' C CBA, ABCC'B"A"

D ABDD'B'A

A ACBB' CA , ABDD'B'A

B' ACBB' CA , ABDD'B'A

Cc ACBB' CA

D' ABDD'B'A

o ABCCEA

» ABCCEA

@ ABCCEA

5
ATP
ATP
1
ATP 3Dav

(1]
(2]
(3]

2002 27
7 TIN - ATP- ATP

Table7  Topdogy between TIN and analogic triprism
TIN ATP ATP

ABC A'B"C'CBA A'B C CBA

ABD A'B'D DBA
ABC ABCCB'A
ABD ADBB' D A
AB'C ABCCB'A"

4 ATP

ATP
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Analogict tri-prism : a new 3D geo-spatial modding methodol ogy

QI Anrwen' , WU Li-xin®, LI Bing', L1 Jian-min® , YANG Zhong- dong?

(1.3S & Subsidence Engineering Ingtitute d Beijing Campus, China University  Mining and Technology, Bejing 100083, China; 2. Kailuan Limited

Goup, Tangshan 063000, China)

Abstract : Based on the review of current 3D soatiad nodding and 3D satia topology methodblogies related to 3DGIS
and 3DGM , a new 3D geo-Patid nmodding methodblogy , named as Andogic Tri-Prism (ATP) , ispresented. ATP rep-
resents for 3D geology bodies and gructureswith 6 eements and 8 groups o topolog ca-relationships. The ATPs 3D data
gructure and topologicd table are dedgned; the 3D geo-atid query and analyss method based on ATP are a0 intro-
duced. A experimental software of ATP is programmed and a 3D geologic nmodd by the software is d < introduced.

Key words: 3D satid modding; 3D GIS; 3D geologicd nodding; andogic tri-prism (ATP) ; 3D topology



