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Image local blur measurement based on BP neural network

Huang Shanchun', Fang Xianyong'*, Zhou Jian', Shen Feng'
1. School of Computer of Science and Technology, Anhui University, Hefei 230601, China;
2. State Key Lab for Novel Software Technology, Nanjing 210023, China

Abstract: Objective The existing blur metrics for locally blurred images are difficult to use in the measurement of flat tex-
tured areas. Thus, a back propagation ( BP) neural network-based image local blur measurement method is proposed to
overcome this limitation. Method A new unified blur feature based on all singular values and non-zero discrete cosine
transform (DCT) coefficients is presented. This feature measures sharpness from both spatial and frequency domains. Dif-
ferent singular values reflect the distribution of different scale information, which vary differently after blurring. The num-
ber of non-zero DCT coefficients depicts the information lost in the high frequency domain. Their combination can capture
the blurring effect in the flattened textured area. BP neural network-based classifier is trained to predict the blur measure-
ment of each block on the basis of the metric. Result The method can better distinguish the flat textured areas and blurred
areas of a single locally blurred image compared with existing methods. According to the recall-precision curve, the statisti-
cal experiment of multiple locally blurred images shows that a higher precision can be obtained with the proposed method
than with existing methods. Conclusion Therefore, the proposed method measure the local blur more effectively, particular-
ly that of flat textured areas, than the existing methods can.

Key words: back-propagation neural network ; blur measurement; singular values; DCT coefficient
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Fig. 1 Locally blurred image (four 8 x8 example blocks are extracted and shown on the right for a clear view)
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Fig.2 Comparison of the singular values among the four example blocks shown in Fig. 1

(The singular values indexed from two to eight are timed by 10 for a clear view)
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Fig. 3 The BP neural network based classifier for

blur measurement
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The pipeline of the proposed blur measurement method based on the BP neural network
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Fig. 5 Comparison of the blur measures results for the image shown in Fig. 1
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Fig. 6

Comparison of the blur measures for the locally blurred locomotive image
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Fig. 7 The blur measurement results for another two partially blurred image
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