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class CSmSceneNode

{
CSmSceneNode *m_pChildNode; //F 37 5 #1 95 &

CVector m_vPos; HHXT FACH ST B
CVector m_vOriention; /HEX TR WS
CVector m_vScale; B oE e

Void  SetPosition(CVector vPos);//1% B 77 = L B
Void  Translate(CVector vTraslate); /%
Void  Rotate(CVector vAxis,Real fDegree);
1158 vAxis ¥
Void  Roll(fDegree); /5% Z #iEs%
Void  Yaw(fDegree); /%% Y BHAER:
Void Pitch(fDegree); //5¢ X RIS
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Fig.1 Structure of a scenegraph
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Fig.2 Split/Merge operation of a triangle
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Fig.3 Height difference in a triangle
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CalculateViewFrustum()

{

glGetFloatv (GL_PROJECTION_MATRIX, Pro-
jection Matrix); / BaRBEE

glGetFloaty (GL_MODELVIEW_MATRIX, Model
Matrix); // SR REFE

ResultMatix = MatrixMulti (Projection Matrix,
Model Matrix); // ¥ B3 48 B A 3R, 5 A 15 3|
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Fig.5 View frustum corresponding to the viewpoint V
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Fig.7 ABCD is the projective result of the occluded region
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void DrawBuildings()

{

T = CTile;

VF = CviewFrustum;

Building = Cbuilding;

OS = CoccludeShadow;

For Each T

If T isin VF
For Each Bin T
If Bisin VF
If(B is not in OS)
DrawEachBuilding();
}
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Typedef std:vector <Renerable* > Renderable
List; /754~ SCH X B B9 18 Y2 P44 B 0l

Typedef std::map <Material* RenderableList >
Material List Map; /803 5 H X4 R 4978 B o1k
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Fig.8 A scene of terrain visualization using LoD technology.
The 6000x6000 DEM data represent someplace in Guangdong
province.From the wireframe model,we can see that the

riangular density decrease with the increase of distance
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Fig.9 A 3D scene in one city
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A Discussioin on Key Techniques in 3D GIS Rendering Engine

CAO Guofeng, ZHANG Lili, ZHONG Ershun
(Institute of Geographic Sciences and Nasural Resources Research ,CAS, Beijing 100101, China)

Abstract: With the fast development of Computer Graphics and the increase of visual need of the people,3DGIS
has become the main trend in GIS. But the way people can get spatial data has been improved greatly which
made the explosion of the spatial data that GIS can handle and increased the complexity of the 3DGIS scenes.
Besides, to be real -time is also a must in 3D system,all of these challenge the research and development of
3DGIS software.In this situation, based on the analysis of the key features of the 3DGIS, this article presented
the definition of the 3DGIS Rendering Engine, and offered some key techniques to render complex, large scale
3DGIS scenes, such as SceneGraph, Level of Detail, View Frustum Culling, Occulding Culling, Rendering Pipe,
etc. The author also explained clearly the theory behind them and proved the efficiencies of these techniques
through experiment. Besides that, this arcticle presented that 3DGIS Rendering Engine, as the core of 3DGIS,
can also decrease the difficulties of the development of 3DGIS and increase the reusability of the software.

Key words: 3DGIS; 3D rendering engine; level of detail ;occluding technique ;render pipeline



