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No-reference Image Definition Evaluation in Combination with Complex Wavelet Do-
main and Total Spatial Variation

SHAO Xue, ZENG Tai-ying, WANG Zu-hui
(Shanghai University for Science and Technology, Shanghai 200093, China)

ABSTRACT: The work aims to propose the method to evaluate perceptual sharpness combined with complex wavelet
domain and total spatial variation with respect to the problem that the definition evaluation method combined with fre-
quency domain and spatial domain is time-consuming and not highly consistent with the subjective evaluation and so on.
The resolution charts of original image and reference image were calculated on the complex wavelet domain through local
phase consistency. The resolution charts of original image and reference image were calculated on the spatial domain
through total spatial variation. The weighted geometric average of the respective two resolution charts of original image
and reference image was carried out to obtain two overall perceptual sharpness charts. The similarity of two perceptual
sharpness charts was calculated to obtain the perceptual sharpness of the original image. The results showed that the
SROCC value on LIVE database reached 0.9476, CC value reached 0.9483 and the test image consumed 6.003 s. Experi-
mental results show that the evaluation performance of the algorithm herein is better than that of the evaluation method
similarly combined with frequency domain and spatial domain and it can reduce the computational complexity, consume
less time and better conform to the subjective perceptual sharpness of human vision.
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Fig.1 Local phase coherence of localized sharp featureat x
and 2D sampling grid of wavelet coefficients
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Fig.2 System diagram of evaluation method
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Tab.1 Performance comparison of different algorithms in LIVE, TID2008 and CSIQ databases
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