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Improved algorithm for measurement area expansion of atomic force microscope
using image pyramid method

M. J. Ko™, Y. K. Seo(Top Engineering), S. W. Hong(KIT)

ABSTRACT _

This paper introduces an improved surface matching algorithm that can be used to reconstruct the surface topography of
an object that is scanned from multiple overlapping regions by an AFM. The essence of the image matching technique is
stitching two neighboring images intentionally overlapped with each other. To enhance the computational efficiency, this
paper introduces a pyramid matching algorithm which makes use of reduced images for primary images. The results show
that the proposed image pyramid matching algorithm is useful for enhancing the computational efficiency.
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(b) reduced images

(a) primary images

Fig. 1 Four overlapped pyramid images measured
from a composite surface

Fig. 2 Comparison of synthesized images for primary
images and reduced images
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Fig. 3 Elapsed time for two image matching procedures
with primary images and reduced images

Table 1 Matching coordinate of synthesized images
for primary images and the first reduced images

ordinatej Upper | Upper | Lower | Lower
surface _Left | _Right | _Left | _Right
Pr. 0,0 255,0 | 0,255 |255,255
A Re. 0,0 127,0 | 0,127 [127,127
Re.xX2| 0,0 254,0 | 0,254 |254,254
Pr. 0,175 1255,175| 0,430 ]255,430
B Re. 0,88 | 128,88 | 1,215 {128,215
Re.X2] 0,176 |256,176]| 2,430 |256,430
Pr. |168,173]423,173|168, 428|423, 428
C Re. | 85,87 | 212,87 | 85,214 |212,214
Re.X2|170, 174|424, 174[170, 428 | 424, 428
Pr. 168,1 | 423,1 |168,256(423, 256
D Re. 85,1 | 212,1 | 85,128 |212,128
Re.xX2| 170,2 | 424,2 |170,256]424, 256
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