
Image Processing and Representation  
in Atomic Force Microscopy 



Webinar Summary 

1. Introduction. Overall principles 

2. Flattening: surface and interline 

3. Filtration in spatial and frequency domains 

4. “Aftertouch” 

5. Images representation: palettes and 3D 

6. Conclusions 
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How AFM Images are Acquired? 



What Does AFM Image Mean 



Flattening 



Surface Slope 



Surface Slope 
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Slope Subtraction 
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2‐nd Order Subtraction 
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Interline Jumps 
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Interline Jumps 



Linear Fitting 



Linear Fitting 



High Objects on Flat Substrate 



High Objects on Flat Substrate 



Too High Order 



Fit Lines by Area 



Numerous Objects 



Fit Lines by Histogram 



Three Points Leveling 



Facet Leveling 



Image Analysis 3.5 GUI 



Leveling Module GUI (Leveling‐>Leveling) 



Image Filtration 
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Spatial Window Filtration 



Filter Generator Module GUI 

Editing → Filter Generator 



Low‐Pass Filtration 



High‐Pass Filtration 



Filter Generator 

Uniform Sobel  
Vertical 

Gaussian Sobel  
horisontal 

Prewitt  
vertical Laplacian 

Prewitt  
horisontal High Pass 

Sharpen Custom 



Median Filtration 



Median Filtration 



Fourier Filtration 



Fourier‐> FFT Filtration 



Low Pass FFT 



Local Filter FFT 



Local Filter FFT 



Local Filter FFT 



“Aftertouch” 



Data Transformations ‐> Crop 



Editing ‐> Cut Peaks 



Editing ‐> Cut Peaks 



Editing ‐> Lines Filling 



Editing ‐> Scratches 



Editing ‐> Fill by Superposition 



AFM Images  
Representation 



Overall Principles 

1. Image should be informative 
2. Image should be not far from reality 
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Coloration Modes: Min‐Max 
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Coloration Modes: Auto 

2 Settings‐> 2D Settings ‐> Axes ‐> Histogram ‐> Auto Coloration Percent 



Coloration Modes: Nonlinear 
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3D 



3D 



Perception 



3D Overlay 



Summary 

1. Use different approaches 
2. Use a priori information (flat substrate should be flat) 
3. Don’t “overfilter” – always examine the difference 
4. Image should be informative and close to reality 
5. Good looking images are understood better 
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