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As a digital space of reflection and expression to human production, life and ecological space in a 

realistic, stereo, and time sequential way, 3D real scene of China(3DRS)  is a new type of 

fundamental surveying and mapping product together with a new  type of national infrastructures. 

3D real scene will provide the universal spatial foundation for all industries of social-economic 

development.
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3D real scene of China mainly includes data product , standard and specification, and service 

application.
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Fundamental surveying and mapping has shifted from traditional 4D products relying on fundamental  geo-entity 

databases to 3DRS products centered on geographic scenes, geo-entity, and real scene.
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The goal of 3DRS is to establish the digital foundation for the construction of Digital China.

In the year of 2025, at least 50% of 

government decisions, production 

coordination, and general planning can be 

conducted via 3D digital geo-spatial system.

In the year of 2035, at least 80% of 

government decisions, production 

coordination, and general planning can be 

conducted via 3D digital geo-spatial system.
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A set of light-weight mobile laser scanning system  supports integrating data collection from indoor to outdoor, 

from ground to underground.

Based on RTK+IMU+

SLAM method

Good quality of point cloud, 

well distributed, with high 

precision

Solve the problem of 

obtaining spatial data in indoor 

or other hidden areas in cities 

(cost, reliability, etc.)



Using aerial and ground images, automatic coarse registration and fine registration are performed using aerial 

and ground images with large scale differences.
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 Powerful and stable aerotriangulation system

It supports aerotriangulation in one-click, cluster-parallel mode for massive (inclined aircraft/low-altitude 

drones, ground cameras) disordered images. It also supports GPS-assisted beam method high-precision 

adjustment, making it take into account the dual advantages of efficiency and accuracy when processing 

massive data.

Distributed Bundle adjustment for large-scale scene



• Robustness (Error tolerance)

Aerotriangulation Results of a well-known 
software （ it has a layering problem ）

Aerotriangulation Results of EntityMVE 
software （ it doesn't have the problem of 
layering ）



• Higher precision(Reprojection error)

A well-known software

EntityMVE software



Application of Automatic Repair of Water Surface Holes

3D Model of the well-known software
（ it has some water holes ）

3D Model of EntityMVE software （ it 
doesn't have water hole ）

The figure below is a comparison of the water surface models. It can be seen that the water 
surface model of the well-known software has many holes. The water surface model of 
EntityMVE has no hole, because it has automatically repaired these holes during the modeling 
process.



Application of High Quality Texture Mapping

3D road model of the well-known software 3D road model of EntityMVE software

The figure below is a comparison of the road models of the two softwares. It can be seen that the 
textured model of the well-known software is more chaotic; the textured model of EntityMVE is 
more complete and uniform.



 3D geographic scene automatic cropping and mosaic

We develop automatic cropping and mosaic technology for 3D mesh models. It supports fully 
automatic, high-quality seamless mosaic of multiple sets of 3D Mesh models, which is convenient 
for users to manage multiple sets of data.
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mesh
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Applications of 3D mesh mosaic

The figure below shows the automatic mosaic results of the 10cm-resolution tilted 3D model of 
Tengzhou City and the high-precision tilted 3D models of key areas such as townships, industrial 
and mining areas with different resolutions (1.2cm, 1.5cm, 3.0cm).

Before mosaic After mosaic
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 All geo-entities are assigned unique spatial identification code;

 Follow the ISO/IEC1 5459 standard, and establish a globally unique identity for ervery geo-entity;

 A  platform for fundamental  geo-entity MA identification has been preliminarily established;



 The geo-entity has developed a globally unique MA identifier and generated a QR code icon

 Geo-entity data and real estate registration unit has been linked by code ;

 Implemented the application of "one code polymorphism" by entity MA identification



With the support of AI information, navigation, and data fusion from IoT and Internet, 3DRS will be richer and more 

intellectual. 



      Based on cloud native technology, build a 

computing and storage support environment for 

elastic expansion, high-performance computing, and 

domestic innovation to meet the needs of large-scale 

and efficient computing and storage.

     The platform supports efficient scheduling and 

online services for massive (billions/100TB) real 3D 

tilted mesh, vector tiles, place name addresses, 3D 

models, and other physical data, supporting cloud 

management, computing, and cloud services for 

geospatial big data.

terrain-level 3DRS

city-level 3DRS

component-level 3DRS



We have broken through the key technology of large-scale  3D 

data visualization and built a render-ing engine for integrated 

ground and under-ground, water and underwater, and indoor 

and outdoor scenes, achieving large-scale 3D interactive 

computing, dynamic simulation, and visual analysis.



01 Introduction

02 Overall Design

03 Key technologies

04 Typical applications

05  Conclusions



Along the construction of e-government, 3DRS is playing an important role in city planning, decision 

making and fine city management.

Underground pipe

City planning City pollution

Fine management



Key building and engineering safety monitoring ： Due to factors such as wind, engineering construction and earthquake, safety accidents 

have occurred frequently in recent years. The system monitors the overall displacement and settlement of the building and calculates the 

corresponding indicators. When the inclination or settlement value of the building exceeds the preset threshold value, the system will immediately 

generate an alarm signal, initiate an emergency plan, and support personnel to evacuate in time.



Breaking through the fusion processing technology of laser point clouds and panoramic images for complex scenes 

in substations and power lines, achieving fully automatic/semi-automatic modeling of complex scenes, serving 

power engineering construction.
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      As a real, three-dimensional and temporal information reflecting the production, living and 

ecological space of human beings, 3D RS will become an important new infrastructure.



Thank you ！
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