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Concept o One Surface with Three Layers’ in 3D
GIS Topdogic Rdation and Its Extension in 2D

L1 Qingryuan'?, CHANG Yan-gingf , CAO Dai-yong*
(1. China University  Mine and Techndogy  The Key Laboratory d Coa Resource, Ministry  Education, Beijing
100083, China; 2. Chinese Academy o Surveying&Mapping, Bejing 100039, China)

Abgtract : Proposes a new concept o one surface with three layers’ in 3D GiStopologica relation. It isa supplement and
development for relation o SQuface-Out Cycle- Inner Cycle Rostive RolyhedronNegative Rolyhedron” in the' five group re-
lations” which was proposed by the author formerly. One surface with three layers’ supposes that one piece of suface has
three layers, i.e. postive layer , midde layer and negetive layer. Pogtive layer and negative layer are divided separatdy ,
midde layer overlgps the divison of postive layer and negative layer. Inthisway , the integrdity of a nature suface is re-
tained, dvison d postive sde and negative dde are ilated, but there is some connection through midde layer. Daa
gructure o One surface with three layers’ is desgned in the pgper. If 3D topologic relaion condructed in thisway , in
quire of one polyhedron’ s adjacent polyhedrons is very easy. Lag , the author expands the concept of“ One surface with
three layers’ to 2D GS, to ded with the line object like freeway , railway and river , which may be naturd boundary of dis
tricts.
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1 2 Gas

Fg.1 In 2D GS,an edge only has one |€t
polygon and one right polygon

G
o
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Fg.2 The gound suface should be divided into three
sub- surfaces
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Fg.3 A faut suface soud be divided into five sub-
sufaces
(
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positive layer negative layer
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Fg.4 One suface with three layers

2 (1K)
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Fg.5 Swore line dvides podtive layer into land area and
water area
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(a) Sub-surface of  (b) Sub-surface of  (c) Sub-surface of
middle layer



4 3 as 2 353
IQTLI , QMPTQ, MJKPM 3 , 7 }
SURFACE ,
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FHg.6 Base rock outcrop line divides negative line into base
rock area and loose depost area
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FHg.7 Midde layer of the gound suface is divided into
three areas
5 113 n
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class SURFACK //
GntourARC  contourArcs[]; //
D3CYA.E *OutCycle; //
D3CYQLE *InnCycle[ 1; //
BODY  *PRostiveBody, //

BODY  *NegativeBody; //

D2EDGE  * PodSdeSlitEdges] 1; //
D2EDGE  *NegaddeSlitEdges[ ]; //
Pos ChildSurface * PodSdeChildSurfaces[ ]; //

NegaChildSurface * NegaSdeChildSurfaces[ ] ;
I
MidChildSurface * midChildSurfaces[ 1; //

GontourArcBeginEnd
Pog Childurface : public ChildSuface {  //

BODY *PosSdeBody; //
MidChildSurface * MidChildSurfaces[ ]; //
/1 s
NegaChildSurface : public ChildSurface{ //

BODY  *NegaSdeBody; //
MidChildSurface * MidChildSurfaces[ ]; //
/1

MidChildSurface: public ChildSurface{ //

BODY *RodSdeBody; //
BODY *NegaddeBodys; //
b

o (VR
FACE *Bas=Quiface)
class Childuface { //
SURFACE *BasSuface; //
D2EDGE *OutCyde[]; //
GontourFromTo * ContourSegments[ ];  //

b

class GnrourFomTo {  //
QntourARC  * BaseQontour ;  //
/1



354

31

D2VROINT  *Rom; // I

D2VROINT *To; // 11

“ " classLINE{ //
6 NODE *Begn; //
NODE *End; //
: : Virtud ARC ~ *LeftARCs[ ]; //
VirtudARC ~ *RigntARCs[ 1; //

, ARC MiddeARCs[ 1; //
A
class VirtudARC { //
NODE *Begn; [//
, 3 4as , NODE *End; //
“ ” , ARC  *Arcs[ ]1; /!

POLYQON *AdacentPolygpn; //
\ : /1

13 ” } ;
! 2 cdassARC{ //

: " 2 d4ds NODE *Begn; [/
3 GdSs , 2 NODE *End; //
Gs “ " , POLYGON *LdtRolygpn; //

AD 1,2, POLYGON * RightRolygon; //
34

FOINT Roints[ ]; //

“ " u ”

AD AC,D 2 ; ” (

AB,BD 2 ; AD
AB,BC,CD 3
2 GS AD “
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