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Introduction: The CCD Stereo Camera is one of 

the most important payloads aboard on the lunar 
orbiter Chang’E-1 (Ab., CE-1, the Chinese First Lunar 
Explorer ). It utilizes the linear pushbroom imagery 
technique  to capture stereo digital image triplets in 
along-trip mode from three view angles (forward, 
nadir and backward). The CCD was a frame transfer 
device which allowed four gain states (1,1.5, 3 and 
3.5). The exposure times could vary in 3.2,7,20 and 84 
ms depending on gain state and solar illumination. The  
spectrum of the CCD ranges from  500nm to 750 nm. 
The view field of the CCD camerawas 17 x 34 degrees, 
equivalent  to a cross-track width of about 60 km at a 
nominal  altitude of 200 km.The spatial resolution of 
the image is 120 m/pixel. Along scanning direction, 
we uses the 11th,512nd and 1013rd CCD line pixel as 
the forward, nadir and backward image. It means that 
three view angles of images for an object could be 
obtained near-simultaneously. The main scientific goal 
of the imaging system is to acquire 3D-
images of lunar surface between 70S and 
70N. The acquired images will be used 
for DEM and orhophoto image 
generation.In the scan direction, the 
image overlap ratio is about 41% on the 
equator. 

Methods:  Unlike frame-based aerial 
photography, where all pixels in a image 
are exposed simultaneously and 
therefore have only one group exterior 
orientation parameters, for the CE-1 
stereo camera, three images from 
different view angles could be obtained 
for an objects of the lunar surface, each 
of which was collected in a pushbroom 
style at a different instant of time. 
Therefore, there is, in principle, a 
different set of values for the six exterior 
orientation parameters for each scan line. 
This paper describes the process of the 
CCD stereo camera images acquired, the configuration 
of the imaging system, the camera sensor model, the 
camera trajectory model and the EFP photogrammetric 
triangulation algorithm. 

The sensor model is basic equations of the EFP 
photogrammetric triangulation. The trajectory model 
will be used to calculate the approximate 6 exterior 
orientation parameters for each scan line. We selected 

the EFP bundle-block adjustment as the main 
photogrammetric triangulation algorithm for the three 
directions of stereo images to calculate the 6 exterior 
orientation parameters of each scan line, and 
coordinates (including both plane and height 
coordinates) of the lunar surface object. Wang Ren-
Xiang, 1992 developed a method of the EFP 
photogrammetric triangulation for the Three-Line-
Scanner photogrammetry. This method is based on the 
collinearity equations and the exterior orientation 
parameters are determined by the EFP time, which are 
introduced at certain time intervals. 

Results:  Then, based on the EFP theory, this 
article give a photogrammetric processing scheme for 
the camera images(see Figure 1), mainly including 
EFP bundle-block adjustment, DEM and orthophoto 
generation. The DEM grid size is up to 500m. The 
pixel resolution is up to 150m, and the planar 
positioning accuracy is about 370m. Figure 2 shows an 

example of DEM and orthophoto data generated from 
the camera stereo images using EFP algorithm. 

  
FIGURE 1. Flowchart of the photogrammetric processing  

scheme for the CCD Stereo Camera images. 
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FIGURE 2. DEM and DOM Generated from the CCD Stereo Camera Images. 
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