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Webinar Summary

. Introduction. Overall principles

. Flattening: surface and interline

. Filtration in spatial and frequency domains
. “Aftertouch”

. Images representation: palettes and 3D

. Conclusions
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What Does AFM Image Mean

30 35 40

25

15 20

10




Flattening
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Slope Subtraction
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2-nd Order Subtraction




Interline Jumps
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High Objects on Flat Substrate
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High Objects on Flat Substrate
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Too High Order
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Fit Lines by Area
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Numerous Objects
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Fit Lines by Histogram
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Three Points Leveling
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Facet Leveling
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Image Analysis 3.5 GUI
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Leveling Module GUI (Leveling->Leveling)
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Image Filtration
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Filter Generator Module GUI

Editing = Filter Generator
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Low-Pass Filtration




High-Pass Filtration
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Median Filtration
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Median Filtration




Fourier Filtration
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Low Pass FFT




Local Filter FFT
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“Aftertouch”



Data Transformations -> Crop
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Editing -> Cut Peaks

CutZ This module deletes cutting spikes.
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Lines Filling Method replaces selected lines with neighborhood

Editing -> Lines Filling
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Editing -> Scratches
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Editing -> Fill by Superposition

Fill By Superposition This module substituting data with superposition of neighbors
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AFM Images
Representation



Overall Principles

1. Image should be informative
2. Image should be not far from reality



Coloration Modes: Min-Max
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Coloration Modes: Auto
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Perception
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3D Overlay
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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

.- Youn AFM & Raman Company



Acknowledgements

Dr. Sergei Magonov Dr. Yuri Bobrov
Dr. Raluka Gavrila Anton Podstrelov
Dr. Oksana Karban Sergey Nesterov
Dr. Valery Kuryavy Arseny Kalinin
Dr. Viktor Novak Andrey Gruzdev

Literature used:

Mironov V.L., Fundamentals of Scanning Probe Microscopy (2004)

Gonzales R.C., Woods R.E. Digital Image Processing. 2 ed. PH, 2001.

Youn AFM & Raman Company



[ www.ntmdt.com

’ m [@ n RUS |ENGC

AFM Probes online shop Scan-Gallery Contacts Ask on-line -
ik Fr

Atomic Force Microscopy for Nanotechnology, Scientific Research & Education

TITANIUM AFM - Raman - SNOM Modular AFM Automated AFM Practical AFM

000

Follow us on social media!!
YouTube/Linkedin/Twitter/Instagram

Jiceche: »Twitter: @ntmdt
5’.'..:’:':-'?..?:??:.2..‘._ »Instagram: @ntmdt

BCCHpig thi @ru
s te Sachiey

»Web: www.ntmdt.com

Racant actvity
HT=MDT WTEGRA Spera
Secnt BVEenting NT-MOT Ssrdss & Logl
Fhdnnolove for yo
P ACTORCO .
Netnds | _{
n’ o] Irvighata From inlesing

[ - —

Exploring the Synergy
Resonance Oscillatory

ou & NT-MDOT Sonvdca




	Image Processing and Representation  in Atomic Force Microscopy
	Webinar Summary
	How AFM Images are Acquired?
	What Does AFM Image Mean
	Flattening
	Surface Slope
	Surface Slope
	Slope Subtraction
	Слайд номер 9
	Слайд номер 10
	2‐nd Order Subtraction
	Interline Jumps
	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
	Слайд номер 27
	Filter Generator Module GUI
	Low‐Pass Filtration
	High‐Pass Filtration
	Filter Generator
	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
	Coloration Modes: Min‐Max
	Coloration Modes: Auto
	Coloration Modes: Nonlinear
	Слайд номер 52
	Слайд номер 53
	Perception
	3D Overlay
	Summary
	Acknowledgements
	Слайд номер 58

