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Shape from focus 3D topography measurement method based
on dual-fitting optimization

Wang Wenqi,Liu Wei,Liu Yang,Cheng Xikang,Zhang Yang
(School of Mechanical Engineering, Dalian University of Technology, Dalian 116000, China)

Abstract : Shape from focus is a commonly-used method for measuring the three-dimensional topography of components with small size.
However, the measurement accuracy is often affected by noise in the focus evaluation curve. Additionally, the efficiency is limited by
both the number of image sequences and the focus evaluation algorithm. In this paper, an adaptive weighted focus extreme search method
combining the theory of dual-fitting optimization and a focus unimodality evaluation index is proposed. Furthermore, a cubic polynomial
quadratic interpolation algorithm is used for interpolation, and the depth information is optimized by a multi-level median blend filtering
algorithm. Experimental results show that the proposed method reduces the RMSE of simulated image data by 19.08% and 17.32%
compared to Gaussian fitting and polynomial fitting, and maintains three-dimensional resolution in regions with significant noise
interference. At the same time, we also measured the drill bits. Results show that the proposed method reduces the RMSE by 77. 8%
and 62. 6% even when the number of image sequences and image resolution are reduced by 50% , which effectively reduces the influence
of measurement curve noise on measurement results and improves measurement efficiency.

Keywords : shape from focus; three-dimensional ( 3D) topography measurement; wide-field microscopy imaging; 3D point cloud

optimization ; search algorithm of focus curve
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Fig. 1 Schematic diagram of 3D topography measurement method based on shape from focus
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(a) B solder-ball-of-BGA 51| El 4

(a) Image sequence of the solder-ball-of-BGA dataset
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