
EO System in China and Virtual Ground Station

LIU Jianbo
liujb@radi.ac.cn



Outline
1. Remote Sensing Satellite Imaging
2. EO System in China
3. Ground Station Components and Network
4. China Remote Sensing Satellite Ground Station
5. Virtual Ground Station



RS Satellite Type：
By orbit：Geostationary, Sun-synchronous

By Observation Object：Meterological  
satellite, Ocean satellite, Land satellite

By Sensor：Optical, Radar, Lidar…

1. Remote Sensing Satellite Imaging



Geostationary

(36000km)

Sun-synchronous

(400-900km)



Most satellites rotate around 
the earth by period (one 
circle) of about 100 minutes.

(14 circles per day)



Sat. & Orbit Band & Resolution

Orbit Sun-synchronous Band1 0.45-052μm 30m

Altitude 705 km Band2 0.52-0.6μm 30m

Orbit period 98.9 min Band3 0.630.69μm 30m

Revisit 16 day Band4 0.760.90μm 30m

Swath 185 km Band5 1.551.75μm 30m

Weight 2150 kg Band6 10.412.5μm 60m

Equatorial
Crossing time

10：00 Band7 2.082.35μm 30m

Launch 1999 Band8（Pan） 0.450.90μm 15m

Typical specification for a satellite
US Landsat-7 satellite and sensor 



Downlink Channel

L, S, X, Ka
most satellites use X band to downlink data



Sensor Type:
Classified by: 

Passive & active, Optical & microwave, 
Visible & infrared, Pushbroom & scanning…





Pushbroom
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3 bands combined => color image



Earth Observation Missions(1962-2012) Source: 
CEOS

2. Earth Observing Satellites in China



2. Earth Observing Satellites in China
• Meteorological Satellites

    -  Polar Orbit:       FY-1 A, B, C, D                                                       
                                                 FY-

3A, 3B , 3C                                                                
    - Geo-stationary:   FY-2A, 2B, 
2C,2D,2E,2F                                              

• Ocean Satellites      HY-1A,1B,  
                                                  HY-2                                                    

• Land Satellites
– Environmental and Disaster 

Monitoring Satellites HJ-1A/1B/1C                              
– Resource Satellites  CBERS-

01/02/02B/02C
– CartoSat ZY-3
–  Scientific Experiment 

Satellites  SJ-9A/9B
– High Resolution Satellites GF-1/2                                                        



Some Earth Observing Satellite Specifications 



  Meteorological Satellites  
 Polar orbiting meteorological 

satellites were launched
 FY-1A Sept. 6, 1988 
 FY-1B Sept. 3, 1990 
 FY-1C May 10, 1999
 FY-1D May 15, 2002 
 FY-3A May 27, 2008 
 FY-3B Nov. 4, 2010
 FY-3C Sept.23, 2013

 Geostationary meteorological 
satellites were launched
 FY-2A June 10, 1997
 FY-2B June 25, 2000
 FY-2C Oct. 19, 2004
 FY-2D Dec. 8, 2006
 FY-2F Jan. 13, 2012
 FY-2G Dec. 31,2014



HY satellites, detect the marine 

environmental parameters of the China Seas, 

including chlorophyll concentration, suspended 

sediment concentration, dissolved organic 

matter, pollutants, and sea surface temperature.

Ocean Satellites

HY-1A:    2002-05-15

HY-1B:    2007-04-11

HY-2:      2011-08-16



HY–2 Satellite 

To globally observe dynamic ocean 

environment parameters 

Four microwave instruments

Altimeter provides sea surface height, 

significant wave height and sea surface wind. 

Scatterometer provides SSW fields. 

HY-2 can also provide sea surface 

temperature , water vapor and liquid water 

content. 

Ocean Satellites



Resource Satellites

China-Brazil Earth Resources Satellite (CBERS) 
CBERS was jointly developed by China and Brazil since 1988, 

and used in many areas, such as environmental monitoring, 

water resources monitoring, urban growth, soil land 

occupation, and several other applications. 

CBERS-02B CCD 
Vegetation Map

CBERS-02B CCD Land Use 
Map



Life : 3 years

Power of end of life: 2300W 

CCD: resolution 5m、10m and 20m 

Infrared: resolution 40/80m 

WFI: resolution 73m 

CBERS-03: launched in 2013 

CBERS-04: launched in 2014 

CEBRS - 03/04 Satellites 

Resource Satellites



 3 satellites

2 optical satellites+ 1 SAR satellites

HJ-1-A/B、HJ-1-C

 3 satellites

2 optical satellites+ 1 SAR satellites

HJ-1-A/B、HJ-1-C

HJ-Series.: Small Satellite Constellation

HJ-1-A/BHJ-1-A/B

HJ-1-C



Environmental and Disaster
Monitoring Satellites  

HJ-1 series satellites are mainly used for environment and disaster 

monitoring in China. The satellites are capable of visible, infrared, 

multi-spectral and synthetic aperture radar imaging.

IRS image of HJ-1B 
(Infrared) 

Gulf of Mexico oil spill from 
HJ-1



SAR image of HJ-1C 

HJ–1C Satellite 

Environmental and Disaster
Monitoring Satellites  



It is the first high-resolution 3D mapping satellite in 
China, provides a new data source for the national basic 
geographic mapping and data updating.

ZY-3 Satellite

11 Jan. 2012, 2.1m resolution image map of Dalian, China 
(NASMG), Location for Google Earth Screenshot

• 3-line-array mapping camera, 
providing front/back view ground 
resolution of 3.5m panchromatic 
image;

• Face image with ground resolution of 
2.1m panchromatic;

• Multispectral camera, providing face 
image with ground resolution 5.8m;

• High accuracy geometry positioning, 
high-quality imaging satellite images.



Pan Multispectral

Spectral

FV camera 0.50—0.80μm 0.45—0.52μm
BV Camera 0.50—0.80μm 0.52—0.59μm

Face camera 0.50—0.80μm 0.63—0.69μm
0.77—0.89μm

Resolution
FV camera

3.5m
6mBV Camera

Face camera 2.1m

Swath
FV camera

52km
51kmBV Camera

Face camera 51km

Revisit
FV camera

3-5day 5dayBV Camera
Face camera

Recycle 59day

altitude 505.984km

ZY-3 Satellite Parameters



2m /8m Camera 16m Camera 

Spectral

Pan 0.45—0.90μm

Multi 
Spectrum

0.45—0.52μm 0.45—0.52μm

0.52—0.59μm 0.52—0.59μm

0.63—0.69μm 0.63—0.69μm

0.77—0.89μm 0.77—0.89μm

Resolution
Pan 2m

16mMulti 
Spectrum 8m

Swath 60km (2 camera combined) 800km (4 camera combined)

Recycle 4 day(with side-look) / 41 day(without side-look) 4 day(without side-look)

Orbit Sun synchronous

Altitude 645km

GF-1 Satellite Parameters



2m/8m Camera 

Spectral

Pan 0.45—0.90μm

Multi Spectrum

0.45—0.52μm

0.52—0.59μm

0.63—0.69μm

0.77—0.89μm

Resolution
Pan 1m

Multi Spectrum 4m

Swath 45km (2 camera combined)

Recycle 5 day(with side-look) / 69 day(without side-look)

Orbit Sun synchronous

Altitude 631km

GF-2 Satellite Parameters



Calibration

Data 
Recording

Data 
Processing

Antenna

 Archive

Data 
Distribution

TASK：Receive, process, archive, distribute EO 
satellite data

3. Ground Station Components and Network



Receiving system

3. Ground Station Components and Network



Receiving system

Signal tracking and 
capture

Signal amplify and 
demodulation

Data recording

Operation 
control and 
management

Test unit

Time, UPS

Data 
transfer




