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Performance analysis and improvement on acutely defocused scenes
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Abstract: Some classic focusing measures such as gradient function, Brenner function and entropy
function, et al, show poor performance in computing high frequency energy in acutely defocused ima-
ges. Their focusing curves away from the focus show serious nonmonotonicity. The Fourier trans-
form method for image series spectrum analysis was conducted. Three reasons for poor performance
in far away focus region were proposed. Firstly, defocused image sequences show strong volatility in
power of DC(direct current) component. Secondly, DC component of the image spectrum occupies an
overwhelming proportion. Thirdly, the traditional measures have weak ability in filtering DC compo-
nent of image. According to this, two spatial focusing measures were presented. Experiment results
show that performance of focusing curves of acutely defocused images was significantly improved, and
high focus resolution can be achieved. This method is particularly important in enhancing reliability of
automatic micromanipulation based on microscopic vision.
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