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Auto-focus technology in the detection of infrared lens

Chen Yuqun, Fan Dian, Hu Jun, Han Tailin
(Institute of Electronic Information Engineering, Changchun University of Science and Technology, Changchun 130022, China)

Abstract: In order to detect the performance of infrared lens accurately and rapidly, an auto focus
measurement system with rapid infrared CCD was put forward, based on image processing. In this
system, mid-wave cooled infrared CCD was used, whose wave length ranges from 3.7 -4.8 pm. The
infrared CCD received the radiation which came through the detecting infrared lens, auto focus and image
processing. By using the technology of auto-focus and image processing, the performance of the lens such
as symmetry or focus and so on would be test. In this article, the modern auto-focus methods were
emphasized, and the auto focus method suit for this detection system was put forward. A new image
clarity evaluation organically combined grey entropy with statistics function was described, and was
verified by a lot of testing results. The experimental results show that the position precision of the system
resetting is up to 10 pm.
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Fig.1 System structure diagram
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Fig.2 Image of light spot and ring in CCD
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Fig.3 Scheme for system design
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Fig.4 Unimodality and unbiasedness of evaluation function
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Fig.5 Images of far to close from focusing
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Fig.6 Flow chart of auto-focus algorithm
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Fig.7 Focus area selection
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Fig.8 Screenshot of images from auto focus system
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Tab.1 Image number mapping with the motor position

Image

1 2 3 4 5 6 1 8
num
Pc/’:]t'r:n 8.302 8.983 9.207 9.430 9.524 9.615 9.755 10.036
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Fig.9 Evaluation function in rough focusing
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Fig.10 Images of sharp focus
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Fig.11 Evaluation function in sharp focusing
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Tab.2 Image number mapping with the motor
position in sharp focusing

Image —, , 3 4 5 & 7 8
num
Pc/’:]t'r:” 9.312 9.352 9.391 9.430 9.470 9.519 9.524 9.548
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