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An Auto-Focusing Evaluation Function Adapted to Multi-Directional

Gray Gradient Change
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Abstract When the traditional focus evaluation function is used to automatically focus the micro-nano structure,
the diversity of the edge direction of the micro-nano structure will lead to poor focus stability and low sensitivity. In
view of the above problem, the traditional focus evaluation functions are compared and analyzed, and a new focus
evaluation function, i. e., Brenner2d_Roberts function is proposed by combining the Brenner function and Roberts
function. Three groups of microstructure images with different edge directions are obtained through experiments,
and the focus evaluation curves and related evaluation indexes are compared and analyzed. The results show that,
compared with the traditional focus evaluation functions such as SMD, Brenner and Roberts, the proposed focus
evaluation function shows better focus performance in multiple edge directions of microscopic images, and has better
stability and higher sensitivity.
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Table 1 Evaluation indexes of focus evaluation

function of group A

Function R Mg, a B 7 /ms
SMD 1.68 0.02 4 30 24.93
Roberts 1.93 0.05 0 27 25.29
Sobel 1.93 0.04 0 27 62.18
Brenner 22.17 1.43 0 1 14. 57
SML 13.74 5.27 0 1 49.40
Bre2d 2.59 0.09 4 21 26.15
Bre2d _Rob 28.25 1.61 0 1 43.53
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Table 2 Evaluation indexes of focus evaluation

function of group B

Function R My, a e 7 /ms
SMD 1.31 0.20 6 36 24.99
Roberts 1.54 0.24 0 8 26.99
Sobel 1.53 0.23 0 14 58. 87
Brenner 2.97 0.88 33 1 19.37
SML 20.96  12.46 1 1 36.46
Bre2d 2.40 0.68 1 23.90
Bre2d _Rob  41.85 5.27 0 1 42.36
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Table 3 Evaluation indexes of focus evaluation

function of group C

Function R M, a It 7 /ms
SMD 1.56 0.07 0 30 24. 47
Roberts 1.52 0.07 0 30 25.29
Sobel 1.46 0.02 0 29 67.04
Brenner 17.79 2.02 0 1 15.03
SML 12.97 7.29 7 1 39.03
Bre2d 19.42 2.09 0 1 33.97
Bre2d _Rob  263.16 8.78 0 1 46. 30
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