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Texture-aware Blur Detection
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Abstract

The blur effect, which is generated by various external factors such as out-of-focus and object movement, degrades
high-frequency components in the original sharp image. Based on this observation, we propose a novel method for blur detection
using textural features. Specifically, the proposed method simultaneously adopts learning-based and watershed-based textural
features, which effectively detect the blur on various situations. Moreover, we employ the region-based refinement to improve the
processing time while also increasing detection accuracy. Experimental results demonstrate that the proposed method provides the
competitive performance compared to previous approaches in literature.
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Fig. 1. Examples of the blur effect occurred from various scene (a) out-of-focus blur (b) motion blur
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Fig. 2. Indepentent component analysis-based filters obtained from natural images
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Fig. 3. Overview of blur detection using the binarized statistical image feature



2020 1€ (JBE Vol. 25, No. 1, January 2020)

=,

3)=EA A25A Al

5
3)

Al
&

62

Fig. 4. Overview of blur detection using the watershed-based texture descriptor
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Fig. 5. The procedure of superpixel-wise multiscale refinement
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Table 1. Performance evaluation by F-score of blur detection methods

Methods F(*=0.3) F(B=1)
Proposed 0.800 0.818
Jeong® 0.796 0.810
Wang!'2 0.870 0.874
Huang!'"! 0.813 0.809
El-Shekheby"! 0.768 0.784
Tang16!"™ 0.760 0.792
Yitel 0.778 0.819
Shif? 0.785 0.800
Tang13!"® 0.737 0.785
Chakrabartil" 0.723 0.777
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Table 2. Performance evaluation by processing time of blur detection

methods
Methods Avg. Runtime (sec) Implementation
Proposed 0.858 Matlab
Jeong® 0.915 Matlab
Wang''2 0.044 Python(Pytorch)
Huang!"" 0.472 Python(Pytorch)
Tang16!" 0.960 Matlab
yit®! 22.334 Matlab
Shi3 11.904 Matlab
Tang13!"® 38.248 Matlab
Chakrabartil" 2.528 Matlab
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Fig. 6. Precision-recall curve for the performance evaluation of blur detection with previous methods
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