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•Impact events continue to reshape the lunar landscape; shapes of impact craters  
 evolve over time as a result of both slow (e.g. micrometeorite impacts) and 
 instantaneous (e.g. impact events occurring on existing craters) processes.  
 

•The shapes of craters = key indicators of the nature of past and present surface  
 processes + target property  
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Yes , craters …..lots of them ……. 







Use Quick Map 



Use Quick Map 





















Almost any lunar crater 
can be well-represented (10% 
error or less) 
by  < 20 numbers.  

A  128 x 128  raster can store  
information of 768 craters 



How  can we use the symmetry property ?  

Hypothesis:  Most craters  when formed  are symmetric (radially)  
Axiom :  Local activity  causes loss of symmetry  

1. Impact ( near and far) 
2. Gravity controlled /  structural stability  
3. Seismic shaking  



The slump formed can be identified and characterized from the 
topographic profile of the crater, only the measurements of the 
observed depth and diameter of the crater is not sufficient. 
 
 Further, if the slumping is locally constrained (e.g. present 
in the north-east but not elsewhere) then this results in an 
asymmetric topographic profile (when drawn northeast to south-
west) which can be compared with other parts of the crater to 
analyze the slumping. 
 
If slumping happened close to formation event, quantitative study 
leads to understanding the morphometric transition in shape,  
change in cavity volume  
 
If slumping is recent, characterization leads to understanding of 
recent events.  

SLUMPING  :   Dislodging from rim + wall  collection via gravity + friction 



Credits : 



Using the  
symmetry property   
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 application 
effect 

Reverse  usage 
Effect 
(Symmetry  
correction) 
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Drude Crater 



Asymmetry  in topography  
     A:  Large Asymmetry  
                          a)  Sign and magnitude   
                          b)  Which coefficients ?  
                          c)   Which direction  
     B:   Small Asymmetry / Localized   
                          a)  Contribution to noise 
                          b)  Roughness in topography 
                          c)   Mostly large index odd coefficients 
 
 
Use of Chebyshev Standardized representation 
                          a)  Compact, Collaborative, Accurate 
                          b)  Analyze asymmetry / symmetry as  
                                required. 
                          c)  Prediction and simulation of  
                               craters and cratered landscapes 
                          d)  Study of degradation  
                                ( May be next LPSC ) 
 
 
                           

Summary : 
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