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Autofocus Evaluation Function Based on Saturate Pixels Removing
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Abstract The autofocus of the scenes containing high bright areas such as light sources is common and the high
brightness areas lead to saturation of the image pixels. However, the existing evaluation functions are put forward for
normal scenario and these cannot be applied for the scenes with light sources such as the nightscop. A sharpness
evaluation function is proposed to remove saturate pixels by analyzing the performance of scenes including light
sources in the process of defocus and it can be used to evaluate the image quality of scenes containing light sources or
high bright areas. A binary map of focusing window is acquired by modifying the Ostu algorithm, and an expansion
region of high bright areas is obtained by morphological expansion method to prevent the dispersion of bright areas
caused by defocus blur. The removed bright areas template is put on the gradient information matrix, and the average
gradient is used as sharpness evaluation value index. The sharpness evaluation index is tested using multiple sets of
focal sequence diagram. The results demonstrate that the proposed autofocus evaluation function is applicable to the
scenes containing light sources or high bright areas compared with other four common evaluation functions. The
proposed method has favorable unbiasedness, unimodality, stability and broad coverage.
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Fig. 1 Flow chart of the autofocus evaluation function removing the saturate pixels
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Fig. 2 (a) Scene with light source; (b) gray scale histogram of Fig. (a); (c¢) binary image obtained

by Ostu threshold segmentation; (d) binary image obtained by modified Ostu algorithm segmentation
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Fig. 3 Through-focus-series diagrams of the real-shot indoor scene
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Table 1 Parameters comparison of several evaluation function curves for real-shot indoor scene

Evaluation function Tenengrad Egradient Brenner Entropy Desaturation
Unimodality 1 1 0 0 1
Accuracy 1 1 1 0 1
Coverage 0.651 0.698 0.349 - 0.953
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Fig. 5 Through-focus-series diagrams of the real-shot outdoor scene 1. (a) Focal image; (b)-(e) lhroughffocusfamoum increasing
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Table 2 Parameters comparison of several evaluation function curves for real-shot outdoor scene 1

Evaluation function Tenengrad Egradient Brenner Entropy Desaturation
Unimodality 0 0 0 1 1
Accuracy 1 1 1 0 1
Coverage 0.535 0.488 0.488 - 1
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Fig. 7 Through-focus-series diagrams of the real-shot outdoor scene 2. (a) Focal image; (b)-(e) through-focus-amount increasing
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Table 3 Parameters comparison of several evaluation function curves for real-shot outdoor scene 2

Evaluation function Tenengrad Egradient Brenner Entropy Desaturation
Unimodality 0 0 0 1 1
Accuracy 1 1 1 0 1
Coverage 0.209 0.186 0.209 - 0.977
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