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Automatic focusing technique based on illumination optimum

SUN Ming-lei, ZONG Guang-hua,BI Shu-sheng

(School o f Mechanical Engineering and Automation ,

Beihang University , Beijing 100083, China)

Abstract: The effect of illumination intensity on automatic focusing in the microscopic vision research
field is discussed. An automatic illumination control system is developed to provide experimental con-
ditions for illumination research on microscopic vision. The fast Fourier transform (FFT) is used to
analyze spectra of image sequences at defocus and image sequences under different illumination intensi-
ties, which proves that illumination intensity conditions impact significantly on the high-frequency en-
ergy of images. A evaluating function for the high-frequency energy of images is proposed. The exper-
imental results show that illumination intensity has a great impact on focusing curves, and higher ac-
curacy of 0. 857 pm can be achieved after illumination optimization, which shows that illumination opit-
imization can improve automatic focusing accuracy.
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Fig. 1 Automatic illumination control system
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Fig. 2 Illumination linearity test of vision system
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Tab.1 Linearity of automatic illumination control system
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FFT analysis on image sequences
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Fig.5 Experimental results of image quality assessment
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