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High-precision center location algorithm of small-scale focal spot

Zhao Jingxin, Zhou Fugiang
(Institute of Instrument and Opto-Electronics Engineering, Beihang University, Beijing 100191, China)

Abstract: Spot center location is a key technique in the field of optical measurement. A Two -step
method for center location of small —-scale focal spot with high precision was proposed to solve the
problem as the low precision when using classic center location algorithms. First, the pixel-level center
could be located through zero crossing of the first derivative in the focal spot image. And then, the
unsaturated part of the focal spot beside the pixel-level center was used to fit the Gaussian surface to
calculate the sub-pixel center. Experimental results show that, when comparing with other classic center
location algorithms, the error of the two-step method is much less than 0.05 pixels in the spot image
without background noise. The two -step method can keep high —precision center location of the focal
spot. If the imaging model of the focal spot is much more similar with the ideal Gaussian spread
function, the precision is higher.
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