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Long range AFM measurements are affected mainly by drift due to the relative long 
measurement times, and from tip wear due to the large distances measured. To overcome 
this behaviour, intelligent scanning strategies are developed and investigated. Particular 
suitable scanning strategies are based on adaptive sampling and different trajectories. In 
the former case the idea is based on the fine scan of only the areas with structures. These 
areas can be automatically obtained using overview images taken by the AFM camera 
system and then created using stitching. Thereby the pixel indices of the overview image 
are calculated to the coordinates of the nanopositioning and nanomeasuring machine 
(NPMM) so the area of interest can be explicitly measured. Although the necessary 
distance between the measuring points (raster), or rather the density of the measured data 
depends on the structure’s geometry. Re the trajectories, the NPMM can make lines 
rectangles (meander, forward-backward), also circular or helical and freeform scans with 
various sizes, rasters and speeds. The line and rectangle orientations are therefore 
arbitrary. The advantage of the circular or helical scan is continuous movement without 
hard turnarounds and therefore also without permanent acceleration or deceleration. For a 
circular scan with the same dimension as a rectangular scan, the time saved is 40%. 

Non equidistant measurement data without a regular grid can be processed by the 
specially developed NPMM software, or by the open source software for AFM data 
analysis - Gwyddion. As well as the interferometrically measured vertical (z) position of the 
structure and the signals (bending, torsion, position) from the AFM head, 
interferometrically measured lateral (x, y) location of the contact point of the cantilever tip 
with the structure can be sampled by the electronic unit of the NPMM. Therefore each 
sampled measuring point can be represented by three x, y and z coordinates and 
displayed by software. Furthermore non equidistant data can be regularised by software 
for further evaluation and analysis. 

 

 

 

 

Fig. 1 Performing circular measurements with the NPMM 

circle 25µm, dist 250nm, 8000 points 

a) Comparison of the sampled points with the 
calculated target points positions 

b) Measured points processed by Gwyddion


