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1、Research Background and Significance 

High resolution 
EOS is being 
constructed 

Global issues need 
the development 

of EOS 

Meteo-, resource, 
oceanic 
environmental 
series have been 
launched 
successively  

11 fields are 
involved in earth 
observation 
technology  Digital provinces 

and digital 
industries are 
booming  

863 plan increases 
the fund in EOS 

EOS in China is being 
highly regarded, and is 
being operational and 

Industrialization. 

        After many  years of hard-work, Chinese Earth Observation 
System (EOS) has developed rapidly. 
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 Under the Strategic Guidelines for the Medium and Long Term 

National Science and Technology Development Program (2006-

2020), CHEOS was developed as one of the major national 

science and technology projects, the Chinese new generation 

earth observation systems. 

 It is composed of satellite system, airborne system, ground 

supporting system and application systems. 

 The first satellite has been successfully launched on 26 

April,2013. 

The China High-resolution Earth Observation System 
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 The satellite carries 2m 

panchromatic 8m multispectral 

camera and 16m multispectral 

camera. The satellite has been 

launched into sun-synchronous 

orbit with the altitude of 600-

700km.The local time of 

descending node is 9:00-11:00am. 

With 5~8 years design life. 

GaoFen-1 Satellite 
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The China High-resolution Earth Observation System 



 Once operational, the satellite will provide high precision 

earth observation data, which will be widely used in , disaster 

prevention and mitigation, land use monitoring, mineral 

resources investigation, environmental. 

Items Performance specification  

Spatial resolution Panchromatic:≤2m, Multispectral:≤8m/16m 

Swath width ≥ 60km （2m/8m） 
≥ 800km  (16m) 

Revisit frequency ≤ 4days 

Covering range N 80。~ S 80。 
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The China High-resolution Earth Observation System 
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National natural disaster spatial information infrastructure 

Based on the needs of natural disaster management,  
to establish the “Space-aviation-ground” three-

dimensional data acquisition system and the 
comprehensive information sharing platform on 
national disaster reduction and risk management 

to provide scientific and accurate data for the 
continuous monitoring, warning, real-time forecasting 
and emergency rescue of natural disasters. 

1、Research Background and Significance 



Beichua
n 

Yushu 

Collapsed houses 
after the earthquake 

Over the past decade, 
direct economic  loss 
caused by natural disaster 
in China are over 50.8 
billion US dollars.  

Mud-rock 
flows in 
Zouqu  

Floods in 
Chendu 

1、Research Background and Significance 
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    The remote sensing technology is used to achieve the disaster 
information fast and accurately. 

     It is significant to use remote-sensing data to provide various 
information for the earth monitoring, research and disaster 
monitoring.  

 

 

LUCC 

Land surface 
parameters monitoring 

Atmospheric environment 
monitoring 

Water environment monitoring 

Global climate 

1、Research Background and Significance 
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The bridge which connect data 
acquisition, information integration 

and decision-making support. 

Breakthrough of key 
technology 

Establishment  of  
remote sensing 

information product 
system 

Scientific analysis 

Information sharing 

Data integration 

Information mining 

Data  
acquisition 

information 
integration  

Information 
Application 

Construction of  space information 
infrastructure and its application 

2、Requirement Analysis 
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optical 

DCS 

SAR 

Electromagnetic 

hyper Spectrum  

Load 

Gravity 

Technical Demand 

Technique 

Multi-Resources  

Integration  

Massive  

Storage  

Comprehensive 

 processing 

Experimental  

validation 

Scientific  

Analysis 

Daily 
Pre-Disaster 

Disaster 
Post-Disaster 

Time 

Natural Disaster Warning and Monitoring 2、Requirement Analysis 
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 How to conduct remotely-sensed data 

processing and application research with 

huge multi-sensor data efficiently?  

 How to share the results easily? 

 How to use multi-source remote sensing 

data efficiently? 

 
 

URGENT ISSUES  

2、Requirement Analysis 



OUTLINE 

14 

1 Research Background and Significance 

3 Key Technique Research 

4 RS Processing & Analyzing System   

  Requirement Analysis 2 

5 Trend and Prospect of RS Application 



15 

Technique Standardizing System:  

 Standardizing of data product 

 Standardizing of data farming 

 Standardizing of operation procedure 

 Standardizing of information service 

 

 STANDARDIZATION IS THE BEST OPTION 

3、Key Technique Research 

To develop a multivariate composite processing and 

analyzing system of remote sensing based on cloud 

service. 



Remote sensing and 
ground data

Data 
reception

Production
Mobile 
Cloud

Integrated 
information 

service

MAP
Geometric 
correction

Information
DB

Geometric 
Correction 

AnalysisInformation 
Extraction

Data reception Information integration
 and

 sharing

Information 
Services

Information  
support 

3、Key Technique Research 

Cloud service 
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Cloud services Through the 
Internet 

Social 
resources/
Total 
services 

80% 

Industry 
resources/
Total 
services 

 80% 

Cloud services Through E-
government network 

GF Applied 
Technology 
Center/Tot
al 
services 
 

80% 

Cloud services Through 
Private Network 

Algorithm, data and 
module and Analysis 

Information

Data

Test,Verification,Analysis,E
valuation, Authentication

Services

CLOUD

GRID

NET
高分专网高分专网

… … 减灾减灾 测绘测绘气象气象 环保环保 农业农业海洋海洋

Public 
Cloud

Application
Network

Data 
Network

电子政务网

林业 应用技术中心

农业

减灾

环保 ...

Internet

大众用户产品商店

商业企业

专家用户

行业 区域

科研机构

Cloud Over Grid On Net  (COGON) 

3、Key Technique Research 
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1.Geospatial subdivision Organization and expression  

   Technique of Geospatial subdivision Organization and 

expression basing on dual Lon-Lat grid. 

3、Key Technique Research 

Regular Lon-Lat grid 

Lon-Lat gird after  inverse 
clockwise rotation of 90 
degrees along the 0 degree  
longitude line 

The Arctic 

Antarctic 
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Tile size: 1000pixel*1000pixel 

2.Standard data product definitions 

3、Key Technique Research 

   Based on the pyramid 
hierarchical model, the “five layer 
and fifteen level” data 
organization model was 
developed, according to the 
drawing specification, redefined 
the cutting standard. 19 
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数据处理之前

130
o

140
o

150
o

160
o

270
o

280
o 290o 300o 310o 320

o

数据切分处理之后

MODIS Data comparison before and after processing 

Multi-source remote sensing data organization technique 

based on “five layer and fifteen level” data organization model： 

 Having many advantages to assure the precision of data, 

convenience of image computing, fitness with the national 

basic scale. 

before after 

3、Key Technique Research 
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3、Key Technique Research 

Storage technique—the parallel access technique of the 
distributed file system: 
Based on the structure of the virtual disk space, we have built the extensible distributes storage 
space. It solved the problem of dynamic propagation of the above-BP-level big data storage 
space. It takes the virtual disk space as the concurrent unit and implements the ability of fast 
storage service of the quantitative remote sensing data. 

1
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3.RS Big data large-scale processing 



   Technique of Geometry, radiation, Normalization integrated 

processing. 
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Geometry and Radiation 
 Feature Extraction 

Radiative transfer 
 model 

Normalization 

Geometry model 

3、Key Technique Research 
3.RS Big data large-scale processing 

Geometric feature 
extraction(GPU)

Geometric 
processing
（GPU）

Radiation feature 
extraction

Radiation 
processing
（GPU运算）

Feature 
Extracti

on

Geometric

通过

Cloud Detection

Cloud 
Processing

Cloud Radiation Quality

Processing

Tiles
（GPU）

Input

No
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The whole process covers data organization, management, retrieval, 

transmission, processing, visualization and analysis. 

4. Key technique of big data processing based on tile data structure 

3、Key Technique Research 
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System developing and extending 

2013/10/25 

其它用户

行业用户

地方用户

技术研究  总体集成   带动产业链

Data 
receive 

 Data 
quality 
evaluate 

Data 
process 

Product  
arithmetic 

Product 
validation 

 Forest biomass 
product  

 Ice and snow product 
 Soil moisture 

product 
 Land cover product 
 LAI product 
 VI product 
  

regional 
application 

Industry 
application 

 Guangxi 

 Xinjiang 

 Shangxi 

 hebei 

Crop growing 
Ocean resource 
Coast monitor 
Forest resource 

monitor 
Vegetation 

diversity 
 Soil and water 

conservation 

Industry, corporation, institute and Government 

Technique research       Integration        Industrialization 

application 
extend 

 Data 
calibrati
on 

application 
demonstration 

 Multi-mode 
training 

 

 Technique 
service 

 

 Achieveme
nts sharing 

 

 production 
extend 

Industry 
user 

local 
user 

other 
user 

4  Remote Sensing  Application Processing & Analyzing System  
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The main interface 
Geometric and 
radiometric correction 
integration 

Cluster Processing  Sharing service 

4  Remote Sensing  Application Processing & Analyzing System  
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Operation flow 
 
 Customization 

Algorithm, 

parameter 

configuration 
  Regionalization 

Processing 
mode 
 
 Diversity 

The remote sensing monitoring system  
of eco-environment 

Man-
machine 
interaction 
 

Intelligent  

4  Remote Sensing  Application Processing & Analyzing System  



CUSTOMIZATION OF  PROCESS PROCEDURE 

Data acquisition and archive 
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Condition monitoring subsystem Production subsystem 
（Pretreatment product） 

Operation management subsystem 
Production subsystem 
（Special products） 

Customer service subsystem Ｄisk array Rendering graphics and newsletter subsystem 

Pretreatment project 
Geometric precision correction 
Regional shear 

The ecological environment  
remote sensing project 

Cloud monitoring 

Ｌand classification  
ＮＤＶＩ 

Geological disaster remote 
sensing project 

Ground fissure monitoring 
Ｓurface collapse 
The collapse of landslide 

Atmospheric environmental 
remote sensing project 

Sea ice monitoring 
Ｓediment accumulation 
The landscape remote 
sensing project 

patch area  

Plaque degree of patch 

Landscape fragmentation rate 

Ｄａｔａ 

Ｍａｎａｇｅ 

Ｓｕｂｓｙｓｔｅｍ 

Ｐｒｏｆｅｓｓｉ
ｏｎ ｆｌｏｗ 
Ｃｏｎｔｒｏｌ 
ｆｌｏｗ 
Ｄａｔａ ｆｌｏ
ｗ 

    Customizing  process procedure according to different task demand, 
realizing the integrated automatic processing from data input to the 
product demonstration, and forming a complete production chain.  

station 



For emergency needs, to simplify the 
production procedure and enhance system’s 
rapid response capacity. 

... 

Emergency 

processing 

single 

Emergency product 

Emergency mode 
of production Thematic map rendering Brief report 
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DIVERSIFICATION OF PROCESSING MODE 

Server 
cluster 



     According to different mission 
requirement,  to render thematic map 
automatically by choosing different templates. 
Then the achievements  are demonstrated 
flexible. The 

emergency 
processing 

maps 

Internal 
template 

Common 
template 

Thematic  
template 
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Emergency mode 
of production Thematic rendering Brief report 

DIVERSIFICATION OF PROCESSING MODE 



Presentatio
n elements 

Brief report 
templates Brief report 

Monthly 
report 

template 

Weekly 
report 

template 

The annual 
report 

template 

Maps 
project 

Analysis 
project 

Statistical 
project 

Monthly 
report 

Weekly 
report 

The annual 
report 
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Emergency mode 
of production 

Brief report Thematic map rendering 

 Selecting the 
weekly, monthly 
and annual report 
template based on 
monitoring needs 

 to produce the 
monitoring report 
automatically 
combining the 
thematic map, 
statistics and 
statistical figure 
and other elements 

  enhance the system 
concise, intuitive 
and practical . 

DIVERSIFICATION OF PROCESSING MODE 



REGIONALIZATION OF ALGORITHM, PARAMETER CONFIGURATION 

Traditional unified handling 

The system configuration 

Algorithm Parameter 

Algorithm 

Algorithm 

A area 

B area 

C area 

Algorithm 

A area 

B area 

C area 

A area parameter 
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B area parameter 

C area parameter 

     For the complex relationship between products, algorithm and parameters, we 
conduct the algorithm selection and area parameter configuration based on 
different region, which improves the regional  algorithm accuracy. 



INTERACTIVE INTELLIGENCE OF HUMAN AND MACHINE 

Solid waste 

extract 

Verify the 
registration 

as yuan 

Regional 
mask 

Classificatio
n process 

intervention 
Small 

mines 

extract 

Product 
results 

correction 

The 
workflow 

start 

The front-end process The mid-range process 
 

End process 

Parameters interaction 

Operation interaction 
Results interaction 
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Vegetation 
 index 

The surface 
reflectivity 

The 
beginning of 
the surface 
classificatio

n 

Archive 
release 

The interactive node will be assembled in operational process of the 
system in "plug and play" way , to achieve the automatic startup, 
pause and termination on the server. 



Atmospheric Environment  Thematic Products 

Aerosol Optical Depth 

Air turbidity  

Inhalable Particles matter concentrations

Distribution of dust concentration 34 



Water Environment Thematic Products 

Suspended Matter  

Water body classification 

Chlorophyll-a 

Industrial thermal pollution  
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Eco-environment Thematic Products 

Ecosystem classification 

Normalized Difference  
Vegetation Index（NDVI）  Enhanced Vegetation 

 Index （EVI） 

Land use products 

Leaf Area Index (LAI) 

Vegetation Coverage 
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 Mineral resources protection monitoring 

 Solid pollution source monitoring 

Non-point source  
Pollution Point pollution 
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The surface peeling increased 

 RS System Application in Mining Area 

4  Remote Sensing  Application Processing & Analyzing System  



 Suspended sediment monitoring  Sea ice monitoring 
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4  Remote Sensing  Application Processing & Analyzing System  

 RS System Application in Huanghua port 



Application case: Ministry of Environment Protection 
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4  Remote Sensing  Application Processing & Analyzing System  
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Application case ： Ministry of  Water Resources 

4  Remote Sensing  Application Processing & Analyzing System  



Application case：Xinjiang uygur autonomous region 

4  Remote Sensing  Application Processing & Analyzing System  
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The green distribution map of 
Székesfehérvár 

Application case：University of West Hungary  

The system has been installed in 

University of West Hungary since May 

1st,2012.It is proved in practice that 

this application runs fluently and 

stably. 

4  Remote Sensing  Application Processing & Analyzing System  
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Tile data 

Raster process 

GF1, SJ9, ZY3,CBERS02C 

Original data 

4  Remote Sensing  Application Processing & Analyzing System  

Application case：Flood monitoring in Hei Long Jiang Province 
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四川省汶川山洪监测图 

4  Remote Sensing  Application Processing & Analyzing System  

Application case：Geological disasters in Si Chuan Province 



45 45 

棋盘沟内泥石流巨
大的破坏力 

棋盘沟内被泥石流
冲毁的水电机组 

棋盘沟内沟口被
冲毁的民房 

牛圈沟下游排导槽灾害前后对比 

4  Remote Sensing  Application Processing & Analyzing System  

Application case：2.13 “9.7 Flood” monitoring in Si Chuan 
Province 
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• More and more new types of satellite data would be 

available in the coming future. 

• With the help of Remote Sensing, Eco-environmental 

monitoring could be run in a more efficient way and in a 

large scale.    

         ——National scale 

         ——Regional scale 

         ——Disasters 

 

 

5 Trend and Prospect of Chinese RS Application 

47 



5 Trend and Prospect of Chinese RS Application 

 Chinese EOS application scope is being broadened from 

different ministries/industries to region and mass level. 

 Chinese RS application is developing towards the 

integration, operation, practicality and industrialization. 

 RS application system will play more important role in 

social-economic development and disaster mitigation. 
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• Prof. Dr. Qing-yan Meng  

• Email: mqy@irsa.ac.cn 

• Postal Address:  

      Remote Sensing and Digital Earth Institute, 

      Chinese Academy of Sciences 

      9718#,No.20, Datun Avenue,  Chaoyang District 

      Beijing China, 100101 
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