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3D GIS Provides Technical Support for 3D Digital 
Construction For Multiple Industries

3D Real Scene City Information Model (CIM)

BIM+GIS Smart Park
(The pictures are all from the Internet)
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Spatial Data 
Model

Object Model

Network Model

Field Model

Point, Line, Region

3D Surface

3D Volume (Solid): 
Boundary, parametric

2D Network Model

3D Network Model

Triangulated Irregular 
Network (TIN)

Grid

TetrahedralizedIrregular 
Mesh (TIM)

Voxel Grid

2D and 3D Integrated Spatial Data Model

Describe discrete spatial features

Describe the connection relationship

Describe continuous distribution 
phenomena in space
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3D Spatial Analysis

Sightline Analysis

3D Contour Shadow Ratio Analysis3D Slope & Aspect 

Skyline AnalysisDynamic ViewshedAnalysis
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Result of 3D Analysis Ą 3D Volume

Visibility Volume Shadow Volume

Skyline Height Limit Volume Openness Analysis8



3D Spatial Query
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3D Surface Model Analysis Operators

Mesh Model (3dsMax .etc)

Topology correction, manifold 

correction

Convex hull calculation

Calculation of projected surface, 

projected stretched body

Shadow volume calculation

3D spatial query

Clipping, drilling hole, overlay, 

splitting, etc.

Calculation of normals, texture 

coordinates, etc.

Duplicate points/faces removing

Oblique Photography Mesh
Model

Clipping, drilling hole, mosaic 

and other operators

Height extraction from Mesh 

surface, converting 2D 

point/line/region into 3D data

Terrain TIN Tiles Cache

Boolean operation

Clipping, drilling hole, mosaic 

and other operators

Height extraction from Mesh 

surface, converting 2D 

point/line/region into 3D data

10



3D Volume (Topological closure, boundary representation) 

Model Analysis Operators

Boolean operation

Intersection, Union 

and Subtraction

3D spatial relationship 
judgement and query

Spatial relations: 

contain, within, 

intersect, disjoint, etc

3D spatial query

Dimension reduction 
operation

Section calculation

Plane projection, 

stereographic  

projection, any 

surface projection

Others

Convex hull calculation

Shadow volume 

calculation

3D buffer (volume)
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3D Volume: Parametric representation

Sphere, ellipsoid, cuboid, wedge

Cylinder, sector cylinder, bent cylinder, bevel cylinder

Cone, pyramid, frustum, prismatic frustum

Torus, elliptical torus, rectangular torus

Simple geometry (parametric equation)

Point + Polar Modeling

Line + section lofting

Face + linear extrusion/rotary extrusion

Point/Line/Region + Modeling operators Ą 3D Volume
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Constructive Solid Geometry (CSG) Ą Building Complex 
3D Objects

Intersection

Solid

Union

Subtraction

Solid

SolidSolid Solid
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Parametric Modeling: Rapid Construction of Underground 
Roadway

Roadway/pipe gallery 
3D centerline

Roadway/pipe gallery 
section
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Pipeline corridor/intersection connectivity processing, supporting 

multi terminal display
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3D Geoprocessing Automation (GPA) Operators (11i)

3D Field

Voxel Grid 

Superpose S3M

Create TIM

BIM & Manual Model

Attribute Extract

Instantiate Process

Explode

Merge/Split Data

Remove Redundant 

Point/Polygon

Model texture 

remapping

*Generate S3M

*S3M Save in 

MongoDB

S3M Merge Root 

Node

Model Format 

Conversion

Modify Model Height

Polygon Stretch to 3D 

Model

Oblique Photography

Extract Point/Line 

Height

Generate Large File

TIN Terrain

3D Point/Contour 

Generate TIN

* Generate Cache

Drill Hole

Mosaic

Clip

* Generate S3M* Merge Root Node

* Monomerization

* Texture 

Compression

* Modify Center 

Point

* Clip

* Save in MongoDB

*Append to MongoDB

* Generate S3M

Vector Extract

Max/Min Height

Texture Remapping

Extract Height

Drill Hole

Mosaic

*Distribution

* S3M Save in 

MongoDB

TIN Merge

Remove Invalid 

Values

Create Spatial Index

Topology/manifold 

correction

Model 

translation/rotation

Calculate/Remove 

Normals

Clip/Drill 

Hole/Mosaic

Linear Stretching

Rotate Stretching

Lofting

Building a pitched 

roof

Building a House

Construction

Section

Borehole

3D Analysis
Projected Surface/Projected 

Extrusion

Zero coordinate

3D Buffer Boolean Algebra

Convex Hull Shadow Volume

Upgrade to Large File

TIN simplification
Delete duplicate sub 

objects

11.0New

3DTiles S3M

Batch generate model caches 

with the same name

Model Cache Save Import 

Layer Group

*S3Mto 3DTiles

TIF Generate TIN

TIN Addition

BIM Batch 

Importing

IFC

3DXML

GIM

RVM

GML

Caching
Terrain cache block 

storage

Image cache block 

storage

Image cache 

reconstruction 

pyramid

Model Cache 

Recompression

S3M version 

upgradePolygon Merge

TIF Generates Grid 

Terrain

Mosaic dataset generating 

raster terrain

BIM Importing

Rule Modeling Point Cloud

Geological body
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Terrain Data Processing Automation Workflow

Batch add 
terrain data

Generate TIN 
cache

Publish 3D 
service
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Oblique Photography Model Processing Automation Workflow

Generate 
configuration 
file of oblique 

Texture 
compression 

and merge root 
Publish 3D 

service
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BIM Automatically Processes Workflow

Import Model
Generate 

Cache
Publish 3D 

Service



3D Spatial Operation and Processing

3D Spatial Analysis and Query

Spatial Data Model Representation

In Summary
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Upgrade of 3D Data Format S3M
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Oblique photography, laser point cloud, artificial modeling, BIM, underground 
pipelines, 2D and 3D vector, etc.

Support multi- source heterogeneous 3D geospatial data

Support efficient rendering of large- scale 3D data

Support objectified selection and query

Efficient transmission, visualization and analysis capabilities

Cross terminal and cross system application capability

S3M 1.0 (2015)
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S3M 2.0 (2021)

Supports Draco compressionGeometry:

Supports WebP/CRN compressionTexture:

ÅSupport PBR (physical based rendering) materialsMaterial:

ÅAdjust the storage mode of IDsStructure:

ÅAdjust the property file storage structure (binary stream)Attribute:

ÅSupport SQLite large files/MongoDBStorage:
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Support Meshopt geometric compression and KTX2 texture compression Ą Improve 
download performance

Support OBB bounding box, more accurate index scheduling Ą Improve scheduling 
performance

Supports skin and bone animation Ą More abundant scene animation effects

Support mask texture Ą Provide data beautification effect

Mesh model supports vertex attributes of more dimensions Ą Enhance industrial application 
scalability

S3M 3.0 (2022)
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S3M 3.0 Performance Improvement

Memory Usage Loading performanceData Capacity
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Data Loading Performance
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Store Multi-dimensional Vertex Attributes to Dynamically 
Simulate the Flooding Process
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Fine Model Beautification: Generate Night Effect 

Through Mask Texture
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Summary of Characteristics of S3M Format

Expression ability of multi-source heterogeneous 3D geospatial data

Efficient rendering of global level large scenes

Hi-Fi 3D data representation capability and animation effect

Object based selection, query and other real-time interactive functions

Support efficient analysis and application of desktop, browser, mobile device 
and other multiple terminals

Flexible extension of material, attribute and semantic information
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Evolution of Web3D Client Technology
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User Requirements of Web3D

Applications that really solve 
business problems

3D visualization 
based 

application
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Evolution of 3D Web Client Technology

iClient3D for WebGL

High realism rendering

GISfunctions

Massive data carrying capacity

More in- depth application 
needs

Codeless development

2022
new

2016

iClient3D for Cesium

For Cesium developers

Support S3M/3D Tiles

Expanding 3D GIS functions 
around S3M

Codeless development

CesiumPlug- in
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Shadow
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Physics Based Atmospheric Scattering and Solar 
Diffuse Reflection 35




