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Image quality assessment for multiply-distorted images is the emphasis and difficulty in image quality
assessment (IQA) filed. Based on the high-order phase congruency, a no-reference IQA method for multiply-

distorted images is proposed. The high-order phase congruency is computed to capture the structural information of

reference IQA metrics.

the image. The statistical features of four orders phase congruency are extracted by gray level co-occurrence matrix,
of that are calculated. The support vector regression is utilized to build a regression model and then it is used for
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respectively. And, based on the analysis of the correlation between adjacent orders of phase congruency and the

correlation between adjacent orders of local entropy of phase congruency, the mutual information and cross entropy
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quality predicting. The experimental results on MLIVE and MDID2013 databases show that the proposed method
has high consistency with the subjective evaluation scores and outperforms the state-of-the-art full-reference and no-
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Fig. 1 Reference image and its multiple order phase congruency images.

(a) Reference image; (b) first order; (c) second order; (d) third order; (e) fourth order
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Fig. 2 Flow chart of the proposed method
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Table 1 Correlation coefficient and local entropy of phase congruency between adjacent

4

orders for reference images and distorted images on MLIVE database

Phase congruency Local entropy of phase congruency
Reference Blur+jpeg Blur+noise Reference Blur+jpeg Blur+noise
. Mean 0.7832 0.6858 0.6193 0.6686 0.5687 0.6450
€ S andard deviation  0.0310 0.0838 0.0602 0.0369 0.0744 0.0717
- Mean 0.8450 0.8039 0.7164 0.8233 0.7420 0.7634
Standard deviation 0.0276 0.0348 0.0737 0.0132 0.0678 0.0700
. Mean 0.8527 0.8321 0.7682 0.8455 0.8267 0.8295
© Standard deviation  0.0256 0.0209 0.0494 0.0136 0.0224 0.0230
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Table 3 Median SROCC, PLCC and RMSE across 1000 train-test trails on MLIVE and MDID2013 database

MLIVE MDID2013

1IQA type IQA model
SROCC PLCC RMSE SROCC PLCC RMSE
SSIML! 0.8604 0.8915 8.5694 0.4873 0.4852 0.0444
FR MAD!® 0.8646 0.8944 8.4597 0.7507 0.7471 0.0338
FSIM™™ 0.8933 0.8635 8.4990 0.6436 0.5817 0.0389
GMSD!! 0.8817 0.8519 8.9221 0.8291 0.8283 0.0284
BRISQUE!M 0.9022 0.9260 7.0193 0.8734 0.8901 0.0227
IL-NIQE! 0.9012 0.9145 7.5371 0.7071 0.7105 0.0326
GMLOG? 0.8341 0.8712 9.1635 0.8241 0.8315 0.0274
FISBLIM ** 0.8560 0.8801 8.9622 0.7721 0.7343 0.0354
SISBLIM * 1 0.8781 0.8949 8.4386 0.8079 0.8140 0.0295
GWH-GLBP 0.9412 0.9476 6.0444 0.8967 0.9121 0.0191
Pro A 0.9475 0.9477 6.0109 0.9076 0.9223 0.0192
Proposed Pro B 0.8226 0.8386 10.5845 0.8760 0.9042 0.0209
Pro 0.9484 0.9523 5.7323 0.9203 0.9226 0.0182
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Fig. 3 Quality prediction results of images at different distortion types and distortion levels.

(a) Blur—+jpeg distortion images; (b) blur+noise distortion images; (c¢) blur+jpeg+noise distortion images
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Fig. 4 Results of the ¢-test performed between SROCC values on (a) MLIVE and (b) MDID2013 databases
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