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Enhancement and recovery in atomic force microscopy images
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Atomic force microscopy (AFM) has recently become the state of the art in nanoscale imaging due to its ability to resolve fine 
details and dynamic processes.  Since it is not limited by the diffraction, AFM is able to scan at resolutions finer than optical 

microscopes and does not require treatments that may damage the sample.  However, AFM images require a longer scan time 
than most optical images.  Thus, avoiding the scanning of unnecessary details becomes important.  In this talk, we review various 
interpolation and inpainting techniques from the image processing literature and study their adaptability to reconstructing AFM 
images.  

Lower resolution AFM data is simulated by subsampling the number of scan lines in an image.  The methods studied can be 
placed into the categories of linear interpolation, nonlinear interpolation, and inpainting.  We also study the techniques based 
on qualitative and quantitative measures and show how much scan times can be reduced while preserving the essential features.  
Another application is in the removal of streaks, which are artifacts created by the scanning and post-processing of AFM images.  
Regions that have been identified as streaks are then reconstructed using inpainting techniques.
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