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Existing 3D GIS softwares have difficulty in providing a total solution: 

this situation stimulated the initiation of a full 3D geospatial information system, 

that integrates geospatial information to represent the 3D geometry, 

appearance, topology, and semantics of man‐made objects and natural features
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In  2008，the  OGC  standards  CityGML  1.0.0 
was issued
A comprehensive data production standard  in 
China named “Technical specification for three 
dimensional city modeling” was compiled and 
issued on Nov. 17, 2010.

In  2010,  geological  survey  pilot  project 
launched  by  China's  ministry  of  land  and 
resources was basically  completed  in 6 big 
cities of China
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Thorough perception of both aboveground 
and underground environments are greatly 
needed  for  increasingly  complex 
development of city space

In 2010，Subsurface ADE, GeoBIM ADE 
and Utility Networks ADE are still being 
worked out for CityGML 1.1
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Existing 3D GIS softwares are application‐
oriented, coupled tightly with data. 

The  granularity  diversity  of  data  itself 
and  its  processing  is  distinctive  from 
macroscopic  plan  management  to 
microscopic  design  and  refined 
management
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Most  of  them  are  limited  by  low‐performance 
visual  analysis  ;  need  global  optimization  and 
static  data  loading;  have  difficulty  in  online 
updating  and  sharing;  are  lacking  in  hierarchical 
semantic representation

key problems in 3D GIS need to be systematically 
studied  like unified data model, flexible software 
architecture  and  high‐performance  3D 
visualization and spatial analysis
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Solution

Unified  data  structure,  access 
interface  and  organization 
mechanism

Database engine  supporting  multi‐
level  cache  and  hierarchical  3D 
spatial  index;  visualization  engine 
with collaboration of CPU and GPU

Task‐driven  multimode  data 
processing pipeline



Unified model, structure and interface specifications
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3D view of 
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ClassificationClassification NumbersNumbers DetailDetail

3D spatial query and 
measurement

7 Spatial distance/surface area/volume 
calculation, inner attribute query, etc.

3D surface analysis 10 excavation and filling calculation, 
visibility analysis, profile analysis, etc.

3D geometric analysis 10 Boolean operation, buffer analysis, 
Space convex hull calculation, etc.

Statistic analysis 9 Spatial regression/ clustering/ 
correlation analysis, etc.

3D mesh discretization 8 tetrahedron/ hexahedron division, 
TIN/Grid division, etc.

Network analysis 8 Indoor & outdoor routing, resource 
allocation, connectivity analysis, etc.

Typical application domain 
model analysis 

12 sunlight analysis, geological analysis, 
watershed hydrology analysis, etc.











covering the whole city area of  8494km2 

①The largest accurate 3D city model 
DB

②The first Oracle-based 3D GIS for 
real time applications

③High-performance 3D GIS with 
various geometric trees

④One database and one platform, more 
applications
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