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Background: In 1994, Chinese scientists from 
several institutions organized a town-hall meeting to 
review and verify the necessity and feasibility of lunar 
exploration. This was the earliest argumentation of the 
Chinese lunar exploration. However, the discussion and 
planning were not continued due to various reasons, 
though those scientists agreed that China already had 
the ability in techniques to explore the Moon. Since 
1998, under the proposal of Academician Ouyang 
Ziyuan, a famous astrochemist, an effort of systematic 
analysis and study to the necessity, feasibility and 
scientific objectives of lunar exploration had been 
gradually made by a group of scientists and engineers 
from various institutions and organizations. As a result, 
they submitted several reports to relative Chinese 
governmental agencies, including “the Strategic Study 
of Chinese Lunar Exploration” and “the Scientific 
Objectives of Lunar Resource Detection”. In 2001, a 
study group from Chinese Academy of Sciences was 
organized to study some critical techniques. In October 
2001, lunar exploration program was confirmed and a 
report “the Feasibility of Lunar Resource Exploring 
Satellite” was submitted in March 2002. In January 
2004, Chinese lunar exploration project, ChangE-1, 
officially started. In the same time, Chinese 
Commission of Science, Technology, and Industry for 
National Defense appointed chief director, chief 
designer and chief scientist for the project. Therefore, 
all concrete works began to be carried out. 

Now all the preparative works of the ChangE-1 
project are in the development and all instruments and 
sensors are manufactured. Existing aerospace detection 
network and some new installed large antennas will be 
used to receive data. It is expected that ChangE-1 lunar 
satellite will be launched in April this year (Figures 
1,2).  

Research Organizations: Chinese lunar 
exploration project consists of five major subsystems: 
Rocket subsystem, Satellite subsystem, Survey and 
Control subsystem, Launching subsystem, and the 
Ground applying subsystem.  

According to the plan, No. 3 ChangZhengJia 
Rocket will be used to launch the lunar satellite. And 
the launch site will be at the Xichang Satellite Launch 
Center, Sichuang, southwest China. There are two large 
antennas in Beijing and Kunming, the diameters are 
respectively 50m and 40m, will be used for data 
receiving. Together with two other 25m diameter 
antennas in Shanghai and Wulumuqi, these four 

antennas will be used for orbit survey and satellite 
control (Figure 3). National Astronomical 
Observatories of China (NAOC) in Beijing (Figure 4) is 
in charge of receiving and managing data.   

Scientific Objects: Four major scientific 
objectives were identified for the ChangE-1 project [1]. 
The first one is to acquire 3-dimensional images of the 
Lunar surface, with a purpose of studying the Lunar 
topography and tectonics. It is expected that the lunar 
geological and tectonic evolutions will be better 
understood. The data will also be useful for selecting 
soft landing sites in the near future.  

The second objective is to analyze the distribution 
and characteristics of usable elements and materials. 
Thus, the distribution map of 14 elements (including Fe 
and Ti) will be able to draw.  

Detecting the lunar regolith is the third objective. 
ChangE-1 will have a microwave detector on board, 
The purpose of this sensor is to map the lunar regolith 
thickness. According to the thickness of lunar regolith, 
the distribution and reserves of He-3 in lunar regolith 
will be able to be estimated.   

The fourth objective is to study the space 
environment between the Earth and the Moon. This task 
includes recording the primitive solar wind data and 
studying the effect of solar activities to the Earth-Moon 
system.  

Besides the above scientific objectives, five major 
engineering objects were challenged and identified, 
including development and launch of the first lunar 
satellite, the understanding of basic technology to detect 
the Moon, the construction of lunar detection system, 
the first development to the Moon exploration, and the 
knowledge accumulation to the later lunar detection.  

Detectors: Based on all scientific and engineering 
objectives, six series or twenty-four pieces of valid 
carriers will be installed on the ChangE-1 satellite 
platform, including CCD solid camera, laser altitude 
calculator, spectrum photographer, γ/X radial spectrum 
instrument, microwave detection instrument, and solar 
wind detection instrument[2]. Among these 
instruments, CCD solid camera is to photography the 
three dimensional images of the whole lunar surface, 
and this is the first time used on board Chinese satellite. 
Spectrum photographer is to acquire the lunar surface 
spectrum. γ/X radial spectrum instrument is to detect 
the elements on the lunar surface. Besides the 
achievement of lunar regolith thickness information, 
microwave detection instrument can also get the 
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brightness temperature images of the lunar far side and 
Polar Regions. The laser altitude calculator can acquire 
the whole lunar surface elevation data, including the 
lunar far side and Polar Regions. The total payload of 
the satellite is 130kg.  

Prospective: China has established a strategy plan 
to carry out a three-stage of “orbiting the Moon”, 
“landing the Moon”, and “returning back” in 13 years. 
If success, the first stage will be finished in April this 
year. And from 2007 to 2012, the second stage will be 
carried out, including soft landing lunar surface and 
lunar vehicle scouting. The third stage will be carried 
out from 2012 to 2017; the emphasis is to returning 
lunar regolith sample back. 

 
Figure 1. Artist view of ChangE-1 satellite circling the 
lunar polars. So it can obtain the data about lunar ice 
water which probably exists in the permanent shadow 
region in the lunar polars.  
 

 
 
Figure 2. ChangE-1 satellite will first orbit the Earth for 
three circles before it enters lunar orbit.  
 
 
 
 
 

 
Figure 3. There are 4 ground stations in China for data 
receiving, orbit monitoring and satellite control. They 
are located at Beijing, Kunming, Wulumuqi, and 
Shanghai.  
                

                                   
 
Figure 4. National Astronomical Observatories of 
Chinese Academy of Sciences (NAOC) will in charge 
of processing data and giving the commands to the 
satellite in its course of launching and running. And it 
will release lunar data in its website. 
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