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Abstract:  

In order to provide fundamental information for exploration and related scientific research on the 

Moon and other planets, we propose a new automatic method to recognize craters on the lunar 

surface based on contour data extracted from a digital elevation model (DEM). Through DEM and 

image processing, this method can be used to reconstruct contour surfaces, extract and combine 

contour lines, set the characteristic parameters of crater morphology, and establish a crater pattern 

recognition program. The method has been tested and verified with DEM data from Chang’E-1 

(CE-1) and Chang’E-2 (CE-2), showing a strong crater recognition ability with high detection rate, 

high robustness, and good adaptation to recognize various craters with different diameter and 

morphology. The method has been used to identify craters with high precision and accuracy on the 

Moon. The results meet requirements for supporting exploration and related scientific research for 

the Moon and planets. 
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1. Introduction 

Craters, a special geomorphic landscape with obvious morphological 

characteristics, are widely distributed on the lunar surface. They have been a hot topic 

over many years in lunar and planetary science. The automatic recognition of craters 

is the foundation of scientific research on the Moon and planets. A large amount of 

information on craters, especially on their numbers (Neukum et al., 1975; Neukum et 

al., 2001; Michael et al., 2003; Shylaja, 2005; Plesko et al., 2006; Sawabe et al., 2006), 

distribution (Stöffler et al., 2001; Morota et al., 2008; Hiesinger et al., 2010), and 

morphology (Craddock et al., 2000; Gan et al., 2009; Craddock et al., 2011; Zhou et 

al., 2011; Wang et al., 2012) are of great significance for studying the history of the 

impact, geological unit chronology and evolution of the Moon. To date, automatic 

crater recognition methods can mainly be classified as optical image data recognition 

and digital elevation model (DEM) recognition, according to the different data 
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