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Abstract

Ultra-depth of field fusion is increasingly widely used in measurement fields such as cutting tools,
circuit boards, device shells and some small parts. However, most of the above measurement tar-
gets are composed of various materials, which have different degrees and types of light reflection,
making the intensity of the imaging points exceed the photographic range of the camera, resulting
in the appearance of low quality imaging points with over exposure and too dark. In order to solve
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the problem of the slow fusion speed of the existing high dynamic imaging fusion algorithm (HDR)
in the ultra-depth of field fusion, the focus evaluation and gray evaluation methods are used to
obtain the high detail information and eliminate the low detail information. In addition to limiting
the dynamic range of the image without losing the truth, and using the focusing operator’s advan-
tage of higher evaluation speed than HDR, the purpose of high-speed fusion of multi-exposure im-
ages is achieved. Experimental results show that the fusion speed of the proposed algorithm is
much faster than that of the existing HDR algorithm, reaching 0.1463 s, and the fusion quality is
comparable to that of the mainstream HDR algorithm.
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Figure 1. Shape of ideal focus evaluation curve
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Figure 2. Solder spot diagram of circuit board. Exposure time from left to right is respectively 6 ms, 17 ms, 58 ms
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Figure 3. (a) Results of the proposed algorithm; (b) Results of Merten algorithm; (c) Results of Debevec algorithm; (d) Re-
sults of Roberts algorithm
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Table 1. Average fusion speed for each method
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Figure 4. Evaluation value of each fusion method
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Figure 5. Schematic diagram of experimental flow
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Figure 6. (a) Ultra-depth of field image with non-high dynamic original image fusion; (b) Ultra-depth of field image with
high dynamic algorithm in this paper
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Figure 7. Image quality evaluation of overdark area (left) and image quality evaluation of overexposed area (right)
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Figure 8. Evaluation curve of ultra-depth of field fusion in the ultra-dark area
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Figure 9. Evaluation curve of ultra-depth of field fusion in overexposed areas
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