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Image Processing and Analysis  in Scanning 
Probe Microscopy: Key Aspects and 

Recipes 



Webinar Summary 

 
1. Introduction. Overall principles 

 
2. Flattening: surface and interline 
 
3. Image Reconstruction 
 
4. Images representation 
 
5. Image Analysis 
 



How AFM Images are Acquired? 






How AFM Images are Acquired? 



What Does AFM Image Mean 



Flattening 



Surface Slope 



Surface Slope 



Slope Subtraction 
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2-nd Order Subtraction 
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Interline Jumps 



Interline Jumps 



Linear Fitting 



Linear Fitting 



High Objects on Flat Substrate 



High Objects on Flat Substrate 



Too High Order 



Too High Order 



Fit Lines by Area 



Numerous Objects 



Fit Lines by Histogram 



Facet Leveling 



Leveling Module GUI (Leveling->Leveling) 



Image Reconstruction 



Deconvolution 



Deconvolution 

P.M.Williams, K.M.Shakesheff et al. - "Blind reconstruction of scanning probe image data". // J. Vac. Sci. 
Technol. B 14 (2) p. 1557-1562 (1996). 



Deconvolution 



Deconvolution 



GTransform™ 
(Genuine Transformation) 



Parachuting effect in tapping mode AFM 



Parachuting 



GTransform™ for Topography 

Z 
X 

Hf 

Hb 

Hf+Hb 

|Hf-Hb| 



GTransform™ for Phase channel 

Topography Phase 

 Probe current 
 Lateral force 
 Mechanical properties 
 etc… 



AFM Images 
Representation 



Main Principle 

2 of 23 
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Coloration Modes: Min-Max 



Coloration Modes: Auto 

2 of 23 Settings-> 2D Settings -> Axes -> Histogram -> Auto Coloration Percent 



Coloration Modes: Nonlinear 

2 of 23 



Palette Editor 

Tools -> Palette Editor 



Texture Overlay 



3D 



Data Analysis 



Statistical Analysis 



Roughness 3D Statistics 



Bearing Analysis 

https://www.michmet.com/3d_s_functional_parameters.htm  

https://www.michmet.com/3d_s_functional_parameters.htm


Nanoroughness parameters  

3D: 
ASME B46.1 
ISO 25178 

2D: 
ГОСТ 25142 
ASME B46.1 
ISO 4287 

ISO 25178-70 2014 Geometrical product specification (GPS), 
Surface texture: Areal, Part 70: Material measures 

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=2ahUKEwiMjPL90pviAhUJxcQBHcIhAB8QjRx6BAgBEAQ&url=http://iopscience.iop.org/article/10.1088/2051-672X/aabe18&psig=AOvVaw36KPQIORXJV0fKr01JGVmY&ust=1557944844151702


Image should be correctly prepared for analysis 



Statistical models are applicable to single-mode distributions 



Statistical Analysis by Area 



Particle Analysis 



How many particles? 



Threshold 



Pores 



Threshold 



Advanced Watershed 



Summary 

 
1. Try different approaches 

 
2. Use a priori information (flat substrate should be flat) 
 
3. Save Trace and Retrace channels for GTransform™ 
 
4. Image should be informative 
 
5. Don’t use analysis methods blindly. This can affect your 
scientific reputation 
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Find out more at www.ntmdt-si.com  

http://www.ntmdt-si.com/


Follow us! 

Thank you for your attention! 

Facebook 
Twitter 

LinkedIn 
Instagram 
Youtube 

Researchgate 

https://www.facebook.com/NTMDT/
https://twitter.com/NTMDT
http://www.linkedin.com/in/NTMDT-SI
https://www.instagram.com/ntmdt/
https://www.youtube.com/channel/UCK70jH7rw6yOb_Yc7HFDJ2g
https://www.researchgate.net/institution/NT-MDT_Spectrum_Instruments
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